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FOREWORD 

The research described in this report was prepared by Honeyvell Inc., 

Minneapolis, Minnesota 55413,  under Air Force Contract F3361 5-75-C-3046. 

It was initiated under the AFFDL task number 82190221,  "Optimal Control 

of Flexible Aircraft, " project number 8219 "Stability and Control of Aero- 

space Vehicles. "   This work was directed by the Control Criteria Branch 

(FCC),  Flight Control Division of the Air Force Flight Dynamics Laboratory 

and was administered by Mr.  Charles R, Stockdale of the Control Criteria 

Branch.   Special thanks to Mr. Robert C, Schwanz of FCC and Mr. Gary 

Grimes of ASD/ADDP for their continued support toward this contract. 

The technical work reported in this volume was conducted by the Research 

Department at the Systems and Research Center of Honeywell Inc. 

Dr. A. F. Konar was the Honeywell Program Manager and the principal 

investigator on this contract.   He was assisted by Mr.  C, R. Stone, 

Dr. J. K. Mahesh, and Miss M, Hank.   This report covers work from 

April 1975 to April 1976. 

The work under this contract was reported in three volumes entitled, 

"Active Control Synthesis for Flexible Vehicles," 

Volume I.      KONPACT Theoretical Description 

Volume II.     KONPACT Program Listing 

Volume m,   KONPACT Users Manual 
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SECTION I 

INTRODUCTION 

The general objecti%re of this program is to develop techniques and tools 

necessary for rapid design of an active control system for aircraft with 

lightly damped structural modes.    The synthesis techniques provided here 

are aimed at reducing the engineering man-hours presently required 

for flight control system design thus effecting a cost reduction.   Improvements 

in the fatigue life, ride qualities, and/or handling qualities of military 

aircraft are sought by controlling the lightly damped modes thus improving 

mission performance. 

The present scope of this program is to develop programs to interface 

the level 2.01.00 FLEXSTAB computer program system with existing 

Air Force-owned optimal control computer programs.   These programs 

represent advanced computational techniques required to perform quantita- 

tive analysis of multi-surface control systems.    The resulting interface 

program system is called "KONPACT - Computer Programs for Active 

Control Technology. "   KONPACT provides the capability to model, synthesize, 

analyze, and design automatic control systems by efficiently working together 

with-FLEXSTAB.   It can also be used as a stand-alone program. 

The work performed under this contract is reported in three volumes: 

Volume I.     KONPACT Theoretical Description and Demonstration 

Volume II.    KONPACT Program Listing 

Volume III.  KONPACT Users Manual 

__ .  
J_.   . ,.,. .. .■■... ^.   .._-,-a_.^.^..r 
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This document reports the program listings of KONPACT.   Complete 

documentation of KONPACT is beyond the scope of this contract. 

Section n presents a brief description of KONPACT programs.    The 

variable dimensioning technique for efficient data storage and memory 

allocation is discussed here.   This approach is used throughout 

KONPACT-1. 

The Modeling Program (KONPACT-1) is described in Section III.   The 

Design Program (KONPACT-2) is described in Section IV.   The appendix 

contains a description of the precompiler program for KONPACT-1, 

The analytical techniques and algorithms used in KONPACT are described 

in Volume I.   Volume I also demonstrates how these techniques are applied 

to flexible aircraft control system design. 

User's information on KONPACT is given in Volume HI. The input cards 

are fully described for each program.   Brief descriptions of programs 

and information flow in KONPACT are also presented for completeness. 

Demonstration examples are included to guide the user in data mechanics. 

-—-■     -. .^   -^.._..._       _    ...--  --- _     ._  
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SECTION n 

DESCRIPTION OF KONPACT PROGRAMS 

KONPACT is a system of computer programs developed by Honeywell 

under Air Force Contract No. F336ir)-75-C-3046.    KONPACT uses the 

state space approach for modeling flight control systems and designs 

the controllers using optimal control methodology.   KONPACT interfaces 

with the Linear Systems Analysis (LSA) Program of the Level 2 FLEXSTAB 

Program system developed by Boeing under Air Force Contract No. 

F33615-72-C-1172 (Reference 1).    KONPACT can also be used as a stand- 

alone program. 

KONPACT operates on CDCBOOO and CDC7000 series computers and can 

be easily modified to operate on other computers.    KONPACT has been 

written in Extended Fortran IV language. 

In this section, a description of KONPACT programs is presented in terms 

of overlay organization and information flow. 

OVERLAY ORGANIZATION 

KONPACT consists of two programs, namely, a modeling program (KONPACT-1) 

and a design program (KONPACT-2).   KONPACT-1 interfaces with FLEXSTAB 

through the LSA program to obtain the vehicle model and augments the 

specified dynamics to obtain the state space description (quadruple data) 

of the flight control system.    These data are utilized by KONPACT-2 

______ 
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which contains the subprograms 13IAK and FFOC (documented in Reference 2) 

to the design of the optimal leedback pains.    DIAK stands for Doubly Iterative 

Algorithm developed by Konar (Reference 5).    The DIAK program designs 

'ull state feedback optimal controllers.    FFOC stands for Fixed Form 

Optimal Controllers.    FFOC stands for Fixed Form Optimal Control developed 

by Stein and Scharma-k (Reference 6).    The FFOC program designs reduced 

state (practical) feedback optimal controllers.   KONPACT-2 also interfaces 

with FLEXSTAB through the LSA program to evaluate performances of 

the above designed optimal flight control system. 

Table 1 provides a biief description of programs KONPACT-1 and KONPACT-2 

and their subprograms.    The interface between KONPACT and the LSA 

program is illustrated in Figure 1.   The overlay structure of KONPACT-1 

program is illustrated in Figure 2.   It consists of a main overlay and five 

primary overlays (Reference 3).    The overlay structure of KONPACT-2 

program is illustrated in Figure 3.   It consists of a main overlay and 

three primary overlays. 

INFORMATION FLOW 

The normal sequence for obtaining an overall state space model of a 

flight control system using the modeling program (KONPACT-1) is as 

follows: 

•      The vehicle model is obtained by using either subprogram STAMK1 

for LSA data or subprogram STAMK4 for other types of vehicle 

data. 

■ 
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Table 1.   KONPACT Program Descriptions 

PROGRAM SUBPROGRAM DESCRIPTION 

KONPACT-1 State space modeling program 

STAMK1 Obtains state space model from LSA 
simulator deck data 

STAMK2 Obtains state space model from transfer 
function data 

STAMK3 Obtains state space model from 
quadruple data and interconnection data 

STAMK4 Obtains state space model from 
simulation equations (user written) 

CONDK Modifies the state space model by 
scaling, shuffling, truncating and 
residualizing the system variables 

KONPACT-2 Optimal design program 

DATAK Prepares data for DIAK, FFOC and 
LSA programs 

DIAK Designs full state feedback optimal 
controllers 

FFOC Designs reduced state (Practical) 
feedback optimal controllers 

; 

~ „., ^_ 
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• The actuator,  sensor,  controller, implicit and explicit models 

are obtained by using either subprogram .STAMK2 with transfer 

function input data or subprogram STAMK3 with quadruple input   • 

data. 

• The subsystems defined above are combined to get an overall system 

by using subprogram STAMK3 with interconnection input data. 

• The overall system model is conditioned (modified) by scaling 

and/or shuffling and/or truncating and/or residualizing the 

variables using the CONDK program.    This program also develops 

the rate of change of response variables when required. 

The normal sequence for designing optimal feedback controllers and 

evaluating the performance of the resulting system using the design program 

KONPACT-2 is as follows: 

• Full state feedback control gains are obtained by varying the 

quadratic weights and using the DIAK subprogram, 

• The resulting full state feedback control gains are reduced to 

gains only on specified measurements by using the FFOC subprogram. 

• The performance of the resulting closed loop system is evaluated 

using the LSA program. 

• The above steps are repeated until a satisfactory design is obtained. 

Table 2 describes all the data tapes used in KONPACT-1 and KONPACT-2 

programs.    The state space model data (quadruple data) and the Name 

List data are written on tapes QDATA and NDATA, respectively.    The 

6 
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vchicle data (simulator deck data) are written on tape VDATA.    The feedback 

gain data from DIAK and FFOC are written on tapes DDATA and FDATA, 

respectively.    The overall system data in frequency representation form 

are written on tape SDSTP for use by the LSA program.    The DATAK sub- 

program is used in preparing data tapes for DIAK,  FFOC, and LSA. 

Table 2.    KONPACT Data Tapes 

TAPE 
NAME DESCRIPTION 

GENERATING 
PROGRAM 

1 

BENEFITING! 
PROGRAM (S)| 

VDATA Simulator Interface data in the 
form of card images 

LSA KONPACT-1 1 

QDATA Quadruple (A, P, C, D) or state 
variable representation data 

KONPACT-1 KONPACT- 
KONPACT-2 

j    NDATA Name list data of the state 
variable representation 

KONPACT-1 KONPACT-1 1 

1    DDATA Full state feedback gain data 
in the form of card images 

KONPACT-2 KONPACT-2 1 

1    FDATA Reduced feedback gain data 
in the form of card images 

KONPACT-2 KONPACT-    1 

1    SDSTP Frequency domain representa- 
tion of quadruple data 

^ONPACT-2 LSA                  t 

VARIABLE DIMENSIONING 

Variable dimensioning (dynamic data storage) techniques (Reference 4) 

are used for efficient data storage.    This technique also facilitates changing 

the amount of allocated (required) storage space by a data card input. 

In KONPACT the subprogram arrays, whose size depend on the maximum 

7 
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system dimension inputs,  are stored in scratch storage blocks using 

variable entry points.    In the subprograms the arrays are dimensioned 

with integer variables.    These "variable DIMENSION statements" remain 

unchanged although the amount of required data storage is altered.    The 

maximum size of the scratch storage blocks is specified,  in a "fixed 

niMKN'SION statement," in the main program. 

The size of storage actually needed by the arrays varies depending on the 

maximum system dimension inputs.    Thus,  if the maximum size a user 

allows for his program changes,  there are only the "fixed DIMENSION 

statements, " in the main program,  to be changed.    Changing the main 

program of KONPACT-1 is done by a precompiler, as discussed in Section V. 

Tne user provides the new maximum system dimensions by data cards. 

Updating and running with the updated main program are done with control 

cards in a single run. 

In KONPACT programs,  four scratch storage blocks, namely SI,  S2, S3, 

and S4 are used.   These are specified in the MAIN program of main overlay 

in labeled COMMON statements under SCI, SC2, SC3, and SC4,  respectively. 

The maximum sizes of these scratch storage blocks are defined there. 

The main programs in the primary overlays perform four specific tasks 

of variable dimensioning,   A primary overlay main program first defines 

the scratch storage blocks under labeled COMMON statements as follows: 

COMMON/SCl/Sl(l) 

COMMON/SC2/S2(l) 

COMMON/SC3/S3(l) 

COMMON/SC4/S4(l) 

-   fat-f^T^iii   fin- 
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Second, it calculates the start indexes (Nl,  N2,  ... etc.) of the scratch 

arrays for the stored data as shown in Table 3.    Third, it checks the 

total length occupied by the arrays against the size of the allocated scratch 

storage blocks.    Fourth, it passes the start indexes of the arrays to the 

subprograms. 

Table 3.    Typical Dynamic Storage Map 

Storage Block Arrays Block Addresses 

^           SI (Nl) V(MAXN) Nl = 1 

SI (N2) W(MAXM) N2 = Nl + MAXN 

SI (N3) F(IV1AXN,  MAXM) N3 = N2 + MAXM 

SI (N4) U(NUM) N4 = N3 + MAXN * MAXM 

» 

■aau^a«t»-T...-,■■,,.-.■,,:—,^-.,.,..-     ..,»-  ,...^  ., ........ ..-^.^.j, ■.:-^.v»^^.^ 
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SECTION m 

MODELING PROGRAM   (KONPACT-1) 

KONPACT-1 interfaces with FLEXSTAB through the LSA program to 

obtain the unaugmented vehicle model.   It augments this model with the 

specified dynamics (actuator,  sensor,  controller, gust,  etc.) to obtain 

the state space description (quadruple data) of the overall flight control 

system for design. 

In this section, a description of the KONPACT-1 program is presented 

in terms of overlay structure, flow charts, and program listings. 

OVERLAY STRUCTURE 

The KONPACT-1 program consists of a main overlay and five primary 

overlays.    The overlay structure and the subroutines in each overlay 

are given in Figure 4.    The subroutine summary consisting of name, 

description, reference, overlay position, and interrelationship is given 

in Table 4. 

DESCRIPTION OF MAIN PROGRAMS 

Program MAIN 

This is the main program for overlay (0, 0).    This program assigns the 

various file numbers used in KONPACT-1.   Maximum system dimensions 

10 
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and scratch array dimensions are set in this program.   The program 

calls the organizing subroutine KORG1.    The program listing is given in 

Figure 5. 

Program MA INI 

This is the main program for overlay (1,0).   This program computes the 

required scratch array dimensions as explained in Section U, and checks 

if the scratch array sizes are sufficient.    The program calls the state 

modeling subroutine STAMK1.    The program listing is given in Figure 6. 

The dynamic storage map is given in Table 5. 

Program MAIN2 

This is the main program for overlay (2,0).   This program computes the 

required scratch array dimensions and checks if the scratch array sizes are 

sufficient.   The program calls the state modeling subroutine STAMK2, 

The program listing is given in Figure 7.   The dynamic storage map 

is given in Table 6, 

Program MAIN3 

This is the main program for overlay (3,0).    This program computes 

the required scratch array dimensions and checks if the scratch array 

sizes are sufficient.   The program calls the state modeling subroutine 

STAMK3.    The program listing is given in Figure b.   The dynamic storage 

map is given in Table 7. 

18 
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Program MAIN4 

This is the main program for overlay (4,0).    This program computes 

the required scratch array dimensions and checks if the scratch array 

sizes are sufficient.    The program calls the state modeling subroutine 

STAMK4.    The program listing is given in Figure 9.    The dynamic storage 

map is given in Table 8. 

Program MAINS 

This is the main program for overlay (5,0).    This program computes, 

the required scratch array dimensions and checks if the scratch array 

sizes are sufficient.    The program calls the conditioning subroutine CONDK. 

The program listing is given in Figure 10.    The dynamic storage map is 

given in Table 9. 

DESCRIPTION OF BASIC SUBROUTINES 

Subroutine KORG1 

This subroutine organizes the execution of KONPACT-1 program.   The 

input data cards for KONPACT-1 program are read and printed by this 

subroutine.    The print specification cards are read in this subroutine 

and the print control parameter IPRINT is set for the printer output 

options of KONPACT-1 program.   The flow chart is given in Figure 11 

and the program listing is given in Figure 12. 
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Subroutine NAMEL 

This subroutine obtains the name list data for the system variables. 

The subroutine either reads the name list data from input data cards or 

internally obtains a default name list data.   In the case of combining 

various subsystems into an overall system, the subroutine uses the 

interconnection data to obtain the appropriate name list data.    This sub- 

routine also writes the name list data of each system on NDATA file 

for use by other programs.    The flow chart is given in Figure 13 and the 

program listing is given in Figure 14. 

Subroutine STAMK1 

This subroutine obtains the state space model (quadruple data) of the 

system implemented in subroutine SIMK1.   TTie flow chart is given in 

Figure 15 and the program listing is given in Figure 16.   The dynamic 

storage map is given in Table 10. 

Subroutine SIMK1 

This subroutine reads simulator deck data and load equation data obtained 

by the Linear System Analysis (LSA) program and implements them into 

simulation equations.   The flow chart is given in Figure 17 and the program 

listing is given in Figure 18. 

Subroutine STAMK2 

This subroutine obtains the state space model (quadruple data) of the 

system implemented in subroutine SIMKT.   The flow chart is given in 
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Figure 19 and the program listing is given in Figure 20.    The dynamic 

storage map is given in Table 11, 

Subroutine SIMKT 

This subroutine reads transfer function data and connection data and 

implements them into simulation equations.   The flow chart is given in 

Figure 21 and the program listing is given in Figure 22. 

Subroutine TRANSK 

This subroutine computes the state space model for rational transfer 

functions using the input Frobenius form of realization.   The flow chart 

is given in Figure 23 and the program listing is given in Figure 24. 

Subroutine DFN 

This subroutine selects the specified Pade approximation to transport 

(time) delay from a table of Pade approximations.   The flow chart is given 

in Figure 25 and the program listing is given in Figure 26. 

Subroutine PHERR 

This subroutine computes the phase error of the Pade approximation to 

transport (time) delay.   The flow chart is given in Figure 27 and the 

program listing is given in Figure 28. 

28 

iifrti» Ai" i '■ 



j^^^^^^H^B ^«ju^j-^y^   JiJii-.JUius!iMluii iiJIMlllllUUMlUUy mil IN 

h h H 
•M^MH MHMM 

y k ^ 
S 
55 z 2 2 

w w >-* t-H H^ 

c c c < <: 
S 

< 1 
(0 

6 
■v 
0) c c C 

.1-4 
*■* 4-1 ■fcj 

q (0 CO « •o T3 •o 
K M 

3 
U 

wm 

U 

3 
O •-< 

o 

3 
O 

i—< 

CD u 

c 

a 

| 
C i 
Q 

c 

i 
£ § pa 
il S 
3  c • 
I § 2 S 2 
m c X s K bi C p 
^P 8 Z. k 12 2 

a 
1 § 1 

• 

i 
i i 

■ • o ^r O 
l-H 

^ »H 
A o 

li
ed

 P
ro

g 
A

rr
ay

 

i i K 
2 

• 
* 

a 

CO 
CO 

• 

1 
PQ z 
8 

1-1 

• 
5 
l-H 

s i i PQ i 
Ö 3 J W | W I CO 

w I i PQ 
P 
P 

X ^ K Q P Q D 8 P Z Z 

ffl m PQ 1 PQ 
* i * 

PQ 

5 

o * o * o 1 
rH ^ fH ■* i-i Tf * ■» * « •)»■ * 
1 1 I 2 s i 

cd 
^ i PQ pQ p p s PQ 
z z s 2 1 E s § 1 

CO + + + + + + + + + + 
>, 1-1 CM iH N CO ^! m co t- CO 

(4 

I-l H i »-< J _) J J 2 13 J a 
II H II ii II II II II II H II II 

< 1-t CM CO i-i CM CO •^ m CO t* 00 Oi 
K 2 Z J 3 3 J J M j J 9 

Vl     ^ C   c«   >> ..—s. «»»k ^M«, ,^-s. ^^ 
^i^ «N^, -n""». i«^ 

5 S ?» ^** ^*> •^ iH M CO Tf lO CO t- CO t» iH 2 ft J J J J J J jj J 

ö|< > > hm ^H i-H I-l 1-1 l-l iH TH iH »-• > CO W CO CO CO CO to CO CO 

i 

J i 

29 

■,.     ...-^      ..    ....:■ J.,.._...J.-... ... .     , 



»-.„ JJllllLHU. ''   ' "" -— *.%J|»-''»»1*^,4l,MMUUJ,J4U.4lrJJIJll1Jl MtW»«!!,.!.»!, 

Subroutine STAMK3 

This subroutine obtains the state space model (quadruple data) of the 

system implemented in subroutine SIMK.    The flow chart is given in 

Figure 29 and the program listing is given in Figure 30.    The dynamic 

storage map is given in Table 12. 

Subroutine SIMK 

This subroutine reads interconnection data and state space data for sub- 

systems and implements the simulation equations for the overall system. 

SIMK also writes the interconnection data on the scratch file for use by 

subroutine NAMEL.    The flow chart is given in Figure 31 and the program 

listing is given in Figure 32. 

Subroutine QUADK 

This subroutine reads directly the state space data for the system.    The 

flow chart is given in Figure 33 and the program listing is given in 

Figure 34. 

Subroutine STAMK4 

This subroutine obtains the state space model (quadruple data) of the 

system implemented in subroutine SIMK2.    The flow chart is given in 

Figure 35 and the program listing is given in Figure 36.   The dynamic 

storage map is given in Table 13. 
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Subroutine SIMK2 

This is a users written subroutine.   Here it is written for the ALDCS 

controller.   It reads ALDCS controller gains and switch modes (positions) 

and implements the controller into simulation equations.    The flow chart 

is given in Figure 37 and the program listing is given in Figure 38. 

Subroutine CONDK 

This subroutine organizes the modification (conditioning) of the state 

space data and name list data according to specification.   The flow chart 

is given in Figure 39 and the program listing is given in Figure 40. 

Subroutine MNAME 

This subroutine modifies the name list data of the system according to 

the conditioning data.    The flow chart is given in Figure 41 and the program 

listing is given in Figure 42. 

Subroutine IMRATE 

This subroutine obtains the implicit model error rates and truncates the 

implicit model.    The flow chart is given in Figure 43 end the program 

listing is given in Figure 44. 
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Subroutine UIFFK 

This subroutine obtains the rate of change of either a specified response 

or state of the system by differentiation.   If the differentiation requires 

exterml rate inputs in the model, a message is printed by the subroutine. 

The flow chart is given in Figure 45 and the program listing is given in 

Figure 46. 

Subroutine REDUCE 

This subroutine residualizes or truncates the state space data of the 

system.   In addition it computes the error of residualization.    The flow 

chart is given in Figure 47 and the program listing is given in Figure 48. 

Subroutine SCAL 

This subroutine computes the scaled state space data.    The flow chart 

is given in Figure 49 and the program listing is given in Figure 50. 

Subroutine SHUFF 

This subroutine shuffles the state space data and the name list data by 

calling subroutines SHUF1 and SHUF2,   The flow chart is given in Figure 51 

and the program listing is given in Figure 52. 

- 

Subroutine SHUF1 

This subroutine shuffles the rows and columns of a matrix.   The flow chart 

is given in Figure 53 and the program listing is given in Figure 54. 
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Subroutine 3HUF2 

This subroutine shuffles the name list data arrays.    The flow chart is 

given in Figure 55 and the program listing is given in Figure 56. 

DESCRIPTION OF AUXILIARY SUBROUTINES 

Subroutine QDIO 

This subroutine reads the state space data from file QDATA and prints it. 

It also writes the state space data on file QDATA.   The flow chart is 

given in Figure 57 and the program listing is given in Figure 58. 

Subroutine 1DRO 

This subroutine reorganizes the input data. The reorganized input data 

is written on file BINPUT, The flow chart is given in Figure 59 and the 

program listing is given in Figure 60, 

Subroutine RSDRD 

This subroutine reads residualization, truncation, and shuffling data for 

the variables of the system.    The flow chart is given in Figure 61 and the 

program listing is given in Figure 62. 
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Subroutine SDRD 

This subroutine reads the scaling factor and the new units for the system 

variables.    The flow chart is given in Figure 63 and the program listing 

is given in Figure 64. 

Subroutine FILE 

This subroutine positions the data file for reading or writing data.    There 

are three modes of calling this subroutine.   INSERT mode inserts the label 

name and positions the data file for writing.    LOCATE mode locates 

the label name and positions the data file for reading.   NULL mode removes 

the label name from the data file.    The flow chart is given in Figure 65 

and the program listing is given in Figure 66. 

Subroutine TPR 

This subroutine prints transfer function data.    The flow chart is given in 

Figure 67 and the program listing is given in Figure 68. 

Subroutine HPR 

This subroutine prints the headings for the system label name.   The 

program listing is given in Figure 69, 

Subroutine IDPR 

This subroutines prints the input data.    The program listing is given in 

Figure 70. 
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Subroutine MPRS 

This subroutine prints a matrix, identifying the rows and columns.    The 

program listing is given in Figure 71. 

Subroutine MPRS1 

This subroutine prints the simulator interface matrix data from the Linear 

System Analysis (LSA) program.    The program listing is given in Figure 72, 

Subroutine ZERO 

This subroutine initializes (or zeros) the elements of a matrix.    The 

program listing is given in Figure 73, 

Subroutine 1NPT 

This subroutine reads the nonzero elements of a matrix.    The program 

listing is given in Figure 74. 

Subroutine INPT1 

This subroutine reads the simulator interface matrix data from Linear 

System Analysis (LSA) program.    The program listing is given in 

Figure 75. 
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Subroutine DEBUG 

This subroutine prints a debugging message.    The program listing is 

given in Figure 76. 

Subroutine ERRM 

This subroutine prints an error message indicating the program and 

overlay at which the error was detected.    The program listing is given 

in Figure 77. 

Subroutine DERRM 

This subroutine prints a message when the maximum dimensions for 

scratch arrays are not sufficient.    The program listing is given in Figure 78. 

Subroutine DERRMS 

This subroutine prints a message when the Maximum System dimensions 

are not sufficient.    The program listing is given in Figure 79. 

Subroutine SHIFT 

This subroutine shifts the contents of old name list arrays into new name list 

arrays.   The program listing is given in Figure 80. 

Subroutine TDINVR 

This subroutine inverts a non-singular matrix or solves a set of linear 

equations.   The program listing is given in Figure 81. 
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SECTION IV 

DESIGN PROGRAM (KONPACT-2) 

The data produced by KONPACT-1 are utilized by KONPACT-2.   KONPACT-2 

contains two Air Force-owned synthesis programs. DIAK and FFOC.    The 

DIAK (Doubly Iterative Algorithm developed by Konar) program computes 

optimal controller gains for full state feedback.   FFOC (Fixed Form 

Optimal Control) simplifies these gains to specified measurements.   KONPACT-2 

interfaces with FLEXSTAB through the LSA program to evaluate performances 

of the closed loop system. 

In this section, a description of KONPACT-2 program is presented in 

terms of overlay structure, flow charts, and program listings.    The DIAK 

and FFOC programs are fully documented in Reference 2 and only the 

program listings are given here for completeness.   Modularization and 

variable dimensioning of DIAK and FFOC programs are beyond the scope 

of this contract. 

OVERLAY STRUCTURE 

The KONPACT-2 program consists of a main overlay and three primary 

overlays.    The overlay structure and the subroutines in each overlay is 

given in Figure 82.   The subroutine summary consisting of name, description, 

reference, overlay position, and interrelationship is given in Table 14. 
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DESCRIPTION OF MAIN PROGRAMS 

Program MAIN 

This is the main program for overlay (0,0).   This program assigns the 

various file numbers used in KONPACT-2.    Maximum system dimensions 

and scratch array dimensions are set in this program.    (Note that scratch 

arrays should be defined in DATAK program.)   The program calls the 

organizing subroutine KORG2.    The program listing is given in Figure 83. 

Program DIAK 

This is the main program for overlay (1,0).    This program computes 

optimal state feedback gains for a linear time-invariant system with 

quadratic cost function.    The program listing is given in Figure 84. 

Program FFOC 

This is the main program for overlay (2,0).   This program computes 

simplified controller gains for a linear time-invariant system with a 

quadratic cost function.    The program listing is given in Figure 85. 

Program DATAK 

This is the main program for overlay (3,0),   The scratch arrays are 

defined here.   The program computes the required scratch array dimensions 

and checks if the scratch array sizes are sufficient.   The program calls the 

data preparation subroutines DDIAK,  DFFOC, DLSA and FINK.    The program 

listing is given in Figure 86.   The dynamic storage map is given in Table 15. 
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DESCRIPTION OF BASIC SUBROUTINES 

Subroutine KORG2 

This subroutine organizes the execution of KONPACT-2 program.    The 

input data cards for KONPACT-2 program are read and printed by the 

subroutine.   The print specification cards are read in this subroutine, 

and the print control parameter IPRINT is set for the printed output 

options of the KONPACT-2 program.   Under the control of the input data 

this subroutine calls the overlay loader to load the required primary 

overlay into central memory for execution.   The flow chart is given in 

Figure 87 and the program listing is given in Figure 88. 

Subroutine TIMER 

This subroutine computes the time response for step command inputs and 

step gust inputs.   The program listing is given in Figure 89. 

Subroutine SGUST 

This subroutine computes step gust input.    The program listing is given 

in Figure 90. 

Subroutine CAL1 

This subroutine solves square Lyapunov equation.   The program listing 

is given in Figure 91. 
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Subroutine STRIC 

This subroutine computes a stable set of starting gains for DIAK.    The 

program listing is given in Figure 92. 

Subroutine SHUFL 

This subroutine reorders the columns and rows of a matrix.   The program 

listing is given in Figure 93. 

Subroutine SHUF 

This subroutine recordes rows and columns of matrices.   The program 

listing is given in Figure 94. 

Subroutine RESP 

This subroutine computes covariances for disturbance inputs.   The program 

listing is given in Figure 95. 

Subroutine CQVAR 

This subroutine computes the covariance matrix.   The program listing 

is given in Figure 96. 

Subroutine COSTA T 

This subroutine computes the costate matrix.   The program listing is given 

in Figure 97. 
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Subroutine TRANS 

This subroutine computes the gradient transformation matrix.    The 

program listing is given in Figure 98. 

Subroutine UNSCR 

This subroutine transforms the gradient transformation matrix.    The 

program listing is given in Figure 99. 

Subroutine GCAL 

This subroutine solves the rectangular Lyapunov equation.    The program 

listing is given in Figure 100. 

Subroutine CAL 

This subroutine solves the square Lyapunov equation.    The program listing 

is given in Figure 101. 

Subroutine DD1AK 

This subroutine reads data from cards or from file QDATA and prepares 

da La file SCRTCH for DIAK subprogram.    The flow chart is given in 

Figure 102 and the program listing is given in Figure 103. 
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Subroutine DFFOC 

This subroutine reads data from cards or from file QDATA and prepares 

data file SCHTCH for FFOC subprogram.    The flow chart is given in 

Figure 104 and the program listing is given in Figure 105. 

Subroutine DLSA 

This subroutine reads data from files QDATA, DDATA, and FDATA and 

prepares open loop or closed loop state space data.    The flow chart is 

given in Figure 106, and the program listing is given in Figure 107. 

Subroutine FINK 

This subroutine uses the state space data obtained by the DLSA subroutine, 

computes the frequency domain data, and writes it on file SDSTP for 

the LSA program.    The flow chart is given in Figure 108, and the program 

listing is given in Figure 109. 

DESCRIPTION OF AUXILIARY SUBROUTINES 

Subroutine MP 

This subroutine prints matrix daca.   The program listing is given in 

Figure 110. 
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Subroutine OUTP 

This subroutine writes the nonzero elements of a matrix on a data file. 

The program listing is given in Figure 111. 

Subroutine POLES 

This subroutine computes the eigenvalues of a matrix.    The program 

listing is given in Figure 112. 

Subroutine HESSEN 

This subroutine computes the upper Hessenberg form of a matrix by 

Gaussian elimination.    The program listing is given in Figure 113. 

Subroutine QRCALL 

This subroutine computes the eigenvalues of an upper Hessenberg form 

matrix.    The program listing is given in Figure 114. 

Subroutine QR 

This subroutine performs a double QR iteration on a real matrix.    The 

program listing is given in Figure 115. 

Subroutine INPTM 

This subroutine reads nonzero elements of a matrix     The program listing 

is given in Figure 116. 
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Subroutine WTP 

This subroutine writes the nonzero elements of a matrix on a data file. 

The program listing is given in Figure 117. 

Function GRAN 

This function subroutine generates random numbers.    The program 

listing is given in Figure 118. 

For docuiixentation of subroutines IDRO.  IDPR,  ERRM,  TDINVR, 1NPT, 

ZERO. MPRS, FILE, and DERRM the reader is referred to Section III. 
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SECTION V 

CONCLUSIONS AND RECOMMENDATIONS 

The scope of this program was to develop programs to interface the level 

2.01.00 FLEXSTAB with DIAK/FFOC optimal control programs.   The 

theory and algorithms for the interface are presented in Volume I.   Two 

demonstration examples are given in Volume III to show the data mechanics 

of the interface.   A brief documentation of the interface program KONPACT 

is. provided in this volume. 

RECOMMENDATIONS FOR FUTURE SOFTWARE 

DEVELOPMENT WORK 

• Full documentation of KONPACT should be made 

• DIAK/FFOC programs should be modularized and variable 

dimensioned 

• Faster algorithms should be used to reduce design time 

• Reduced Controller Software (FFOC) should be augmented with 

the minimal order observer design capability 

1 

CONCLUSIONS 

SL 

mill ii II IT 

A large-scale software - KONPACT - for the design and analysis of active 

control sys tems is briefly documented in this volume.   The work reported 

in Volumes I, n and in established the tocal dynamic system approach for 

the design and analysis. 
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Figure 1.   Interface Between LSA and KONPACT Programs 
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Figure 2.   Overlay Structure of KONPACT-1 

55 

—     tm- - 



mW^SS^IIP^WWWPilP"? ■!l"'^:.^---aWW<WWlWippiilgW!l!l!mjLlU_^LU,p|Lpji| •^^mfmvmrm WWipiWW-J.,ii-^m.j-u     i    ijugip^nipjupjpi 

(Produced by KONPACT-1) 

(For LSA-FLEXSTAB) 

Figure 3.   Overlay Structure of KONPACT-2 

1      __ 
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OVF.SL   V(«0.il • >. ü MAIN 2 
ouoGil'M   MAINeMIMPilT.I»'P|jT.N''ATi.00»T4.0'jT'»IJTtT»i>Efsf«INPUT« MAIN 3 

lTAPEfc=lNPitTtTAPF7=' 0«TA,TAJc8=OnATAtTA«>rv=0üT«»i|T,vPATA, MAIN * 
?TAPf<.iV|)ATA.Sri»TCH.TA>än»SCOTrM> MAIN 5 

C MAIN 6 
C     PU»o0-.F - TO S-T Mi> Kt»IMt)M DIMENSIONS MAIN 7 
C     »NtLl^S - A f KON'I. / J K 'AwfSH - THF MONEYJFLL INC MAIN 8 
C     OATE  wITTe'l - l «7-- MAIN 9 
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MA<N                 MAäIVU- fO« 011ENM0N FOR SIMULA KftfRIK F  MAIN 19 

C       «A«M                MAKlvUv C0n.i«N niM^NSION FOR SIMU MATRIX F MAIN 20 
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C        MS-M-)              I'AXIIU' MUMHt« Of SYSTF'S FOR COMBINING MAIN 29 
C       Mf                 MAm"U' SYSTFH -|i)MOER - IMPLICIT MODEL MAIN 30 
C        MS                   SA«? A> NX" MAIN 31 
C         MN                      MM»M: MAIN 32 
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C     Mixll'iM SYSTEM ni '-N5TONS MAIN 52 
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G MAIN 57 

CALL   'Owr,! MAIN 58 
STOP MAIN 59 
F'.'O MAIN 60 

Figure 5.   Program MAIN Program Listing 
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Figure 6.   Program MAIN1 Program Listing 
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IS.''^« <rrH,M$T.^T 

IM4XM| .r ( ...(M^yAxvii 
MTro) tX(><ST,MTrM) t-'l<|*MTFMi,tiI (With) 
mvjf*} .VN^MIF«) .^MiKwIFH» 

) .•.- («IH^.MIJMI .C(N^M.•"«».) • ri (igu «*,»UM> 
T.Mirm ,aT fMsl.l tMirm 
STru) ,fiT «1. l.MTFH» 
Ff ) «0( »TfH.riDNt ,^<\jkH«,i«TF«) . S (Nt'M • ^UM) 
T).MS«?, 'T.MTFB) 

VNS ( NXM . P ).oess rjiM. 10»• UN 1 T"HJ;AM.«.\ 
i/NO (\P» . 7 ) . ItF S0 (N«« • I il t . iJN I T0 ( »KM . ■• I 
VNI (N"l'*.5) »OFSI (N )^. lü» «JlMITI (VUMtftl 

JS 

COMPUrr   A^SAY   STAWT    I'.OFXFb 

FOB   V.'.FtAOOT.X.WftlM.M.MN«, i\i*«MNJ 

Nl«l » N?sNJ»^AXM • fn=N?*H»A  * v«,s^l»»A»«a»MAV « 
«IS=N*.

,
'ST«VTFJ % NksN^^MSI'MTCH » M7 = ^*^TFR i, •J8=N7*,1ITFrt 

>I9«NB»NH*! < Nl sNQ.MTpa * ^!|^=Nll)♦^•fF^ « ^1 PsN r I * *TFH 

FO» A.P.C.O 

Ml = l    t   >4?SM|*NXM*NXI4   *   ^3sMJ* |X'4*S(I<4   *   «<tsM.l*N9i4*M«i4 
HS3M<>,NPM*NUM 

FOP   •'.HT»CT«OT«P«"«1*.S.P«'IVT,M<N 

Kl = |    :    rt?»Kl»4ST«"«ST,'«TFH   «   K-<=^?*<i3T»"TFU    ♦   K^=K :<i*s4ST*MTFii 
tr,sK4.'*TFH   *   i<'.xKS*MT<"H»MTF-( «7r«f>» v(TFH»\|iJM    f;   K<>sK7*NrtM*MTF 

FO»  N«',!«W.NS«0ES5»l.JMlTStNSfV^7MO»r»E<:0»Ü^lT0.NNt,>/NI.0£SI»UNlTI 

Ll«l   l   L?»H*NXM   »   LSsL^^NXM»-!   «   L^'LJ^NX'««!?   «   L§t**lMW» 
Lb^LS^N«'*!   «  L7«Lf»*l«PM»>  %  L<>=L7»N^M»i()   «   L*«Lrt»NP«»<» 
LIO»L •♦NUM   %  LI I»1.10»NNM«3   «   Li?*Lll*W**lfi   »  L13=L1?*NÜH»/. 

rMEC IF SCPATCH AOHAV SlZtS .KE SUFFICIENT 

IF(KI < ,OT,MS>)HKSI l«f 11 
IF(<N\?.GT.'*sn.O».(M«;.r.T.,«c;2).urt.(<U.?T.M<;?».i)W,(Ll3.GT.MS3n 

ICALL .•F<»«»M<NI'^K,>1 l»Ln«vlS<.,.lSl,MS?li4S3.MS4.?,0.i.MMAIN.*M? 
lF(IPJINT.EO.«>»rALl pcwiirw.^H^AINi.^M?   .'.ü«'<) 

^ 
3 
<• 
s 
«> 
; 
H 
I) 

10 

13 
U 

MAIN? 
MAIN? 
MAIN? 
MAIN? 
MAIN? 
MAIN? 
MAIN? 
MAIN? 
MAIN? 
MAIN? 11 
MAIN? 1? 
MAIN? 
MAIN? 
MAIN? 15 
MAIM? 16 
MAIN? 17 
MAIN? 1A 
MAIN? 19 
MAIri? ?0 
MAIN? 21 
MAIN? 2? 
MAIN? 23 
MAIN? 2o 
MAIN? 2S 
MAIN? 26 
MAIN? 27 
MAIN? 28 
MAIN? ?4 
MAIN? 3l) 
MAIN2 31 
MAIN? 32 
MAIN? 33 
MAIN? 3* 
MAIN? 33 
MAIN? 3f> 
MAIN? 37 
MAIN? 3(» 
MAH? jo 
MAIN? <»0 
MAIN? ^1 
MAIN? »? 
MAIN? ^i 
MAIN? <*<* 
MAIN? <•$ 
MAIN? 46 
MAIN? '»7 
MAIN? <** 
MAIN? <»4 
MAIN? 50 
MAIN? 51 
MAIN? S? 
MAIN? 53 
MAIN? S* 
MAIN? 55 
MAIN? 56 
MAIN? 57 
MAIN? 54 
MAIN? 50 
MAIN? bi) 
MAIN? 61 
MAIN? 0? 

•I^IMAIN? 63 
MAIN? 64 

Figure 7.   Program MAIN2 Program Listing 
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C»LL      iiqwO'JTIN!-'   STAMK» 

C«LL   > TAMK>(SI (ND.SI (N>l .SI ClltSI IN»I«SI CM^I .SI IN6l«SHN7li 
ISI (Nil .SI (N^I.CI (N)0>.SI (VIU ,S'I«<| >tS'M?l tSZCOl^SZCMt^S?!«!!* 
JS'i1«?» .s?«1«^! .s?C'«i.i.s'«",ii.S''mti».s?«'<Ti.s?('<M»»s?<"»»»s?(<io»t 
SS^CLl« ••;3<L?l.«'*a''»«r.3IL'>l .S'»ILS».S3lt,«»«S3«L7l»53<L%l» 
*S3IL*i .S3(LI0I.S3ll.ll).«3lLl?l.MAIN.M«X<««SXMii|R>C    JUNtMVM.HH.MTrB. 
S,«ST.','.«ISl.«lS>.'4S3.^54.N»»t 

irilP-'INT.r.O.MCALL   Det»|lG<3.<»MH»lN.<.M?        .?«0>l<<) 

BFTUfr i  TO KAIN  r»wtCL*v 

MAINZ 
M«IN2 
»••IN? 
MA1N2 
NAIN2 
MAINZ 
MAINZ 
MAINZ 
MAINZ 
MAINZ 
MAINZ 
MAINZ 
MAINZ 
MAINZ 

Figure 7.   Program MA IN2 Program Listing (Concluded) 
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MP 

C 
c 
c 

c 
c 
c 

in (N. -».r.T.MS 1» .0«. ('"-.'■''■,-" i?i .0". (L li. r.T.MS^) > 
I CALL      '[>)(*•* |>()3**<K4i4*L< 3r«'--><   i -MtJ-M^i-MCt. t. i 

C»LL      U^»0UTIN-"   STA'oe» 

.1-1 

CALL      TaMM(Sl ( Ml > . Si ( N^ ) • b H    1) • ^ H M* ) . i.H NS I . M IM»j) .si (w?) • 
ISi (N«' ^Sl Ci'^) .SI (')> M .«iH'l! l 1 .SI (^Ir'l .^?<vl ) .S>l^^> .S'iM31 .sae^U) 

?S1(Ll >.S'»(L?l«S1<(L->>«s3(l.'.).3(L'3i«Sl<L'-»«S1(L"i'Si(u,'>« 
■»SSfL1«) .SSILlC) -STIL U ' •S'Mi, i ?i .;-!6«.vi.'<A»M,\lXM. ^..M.VJUI««. ^YM ,HH. 

<,M^.MM.►'P.MQ,1'^..^4S1 .MS^.Mi''. ',..\''.M-'«'<UI 

RFTII»  TO MAI^i DVFl-l £¥ 

MAINJ OS 
HAU43 66 
MAIN3 67 
MAIN3 6« 
HAINJ 61 
MAIM3 70 
MA1N3 7i 
.MAINS 7? 
MA1N3 73 
^AIN3 Ik 
MAIN3 75 
MAIN3 76 
MAIN3 77 
MA1N3 7M 
MATN3 7^ 

I 

Figure 8.   Program MAIN3 Program Listing   (Concluded) 
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i 

c 
c 
c 
c 
c 
c 
c 
c 

PUOPO-t    -   TO   SET   lie   UIMCNSIDN^   *ND   CALL   iTAMK«. 
A^ALmS   -   A   F   «ONAP   /   J  K   MAHCSM   -   T-«F   HONErw^LL   INC 
DAU    vRITTEN   -   |»W 

SUBP» •r.HAMS   CALLED 
Ot-'PM 
ST'MK* 

COMMO'/   /DIM/   MSIiMS'tMSItMSo« ^AAN.MAX^tNX^'NRHf^UHtNYl« 
J .^M.M .,«U.MH,Mi<,NH.MS."Nt»*TrH.MSr «MT 

COMMO I   /INOUT/   |Rf|rf.«PRINT.r4SE0T>LOC«TEiNULL.*<AQK(2OI«JN«JO<JS 
COHHO '   /SCI/   SI III 
OMEN' ION   VIMAXNI .^(MAXMI t^ (MUXN'MAAMI «LKNU^I 
COHMO     /SC?/   S'lll 
01 MEN   ION   AINXM.NAMI <n(NXHtNUMItClN^MtNxMltOINPMtSUMI 
COMMOi   /SC3/   SUP 
D (MEN ION NNSINXN|.VNS(N«Mt7l .DF.SS ( NX «4. I 0 » .UNI TS ?NXH.«»1 
OIMEN .|ON NNO(NRMI .VNO(NRM.»l.OESO(NP4t101«UNITO<^RMf«I 
OIMfN' ICN   NNKNUMI.VNI (NUM.'I .DKSl (NO«, |0| t JN|T I (SUMt^l 

COMPUIt   AKHAV   START    INDEXES 

ro» v.w.r.u 

Nk^l    ..   N?«NI*MAXN   «   N')sN2*MAXM   S   >4<t «NJ • «A*N*MAX* 
NS«N4.NüM 

FOR   A,P.CD 

Ml>|   «   M2sH|*NXM»N>M   *   M3aH9*N1M*NUM   %   «4BM3*NRN*NMM 

HSsM4*NRM«NUM 

FOR   N-,S«VNS,OfSS.UM|TS«NNn.vN1.r)ESO.l>>IITO.NNl.VNI.OESI«ONni 

Ll»l   «   L2»L1»NXM  *  L3«L?»NXM»»   %   L<««L3*^A>4*10   «   L5"L*»N«M»* 
L6>LS>NRM  I L7>LMNRM»2  %  LA«L7«NRN*10  »  L9"L8*NR>4*4 
L10»L'»NUM t  LM«LIO*NUN«?  |   LlMLl l*>liiM«|0 % LI3"LI2*NüM»4 

CHECK   IF  SCRATCH AP»*v   SIZES   »«E  SUfflCIENT 

IFICNe.r.T.HSII.OR.INS.f.T.MS^I.OH.Ctn.GT.^SSU 
1CALL    -iERRM(NS.MStL|3tMS«»MS| tMS?«MS3e<<S4t«t0t*H>U|Nt<»H* 

CALL    ;UHROUT|NF   STiMK«, 

IK» 

CALL   NTAMR4(sl(Nll.SllN?ltS|CN3ltSl«N<il.S?l|4n.S?|M2)«S2(N3' • 
1S2(M<.   .s3(Ln,S1(L?I.S3(L3I.S?<L*».S3«L5I.S3(LAt.S3<L7l. 
2S3ILHI•SJ(L<»I.S1(L10I.S3<L11).S3«LI2I»"»XS.MAXM.^XN.NRH,W0M. 
3NYM.M    .MS1.MS'.MS3,MS'..NHI 

RETUPV   TO MAIN  OVEMLAy 

END 

2 
3 
h 
5 
6 
7 
8 
9 

10 
11 
12 

IS 
16 

MAIN« 
MAIN« 
MAIN« 
MAIN4 
MAIN« 
MAIN« 
MAIN« 
MAIN« 
MAIN« 
MAIN« 
MAIN« 
MAIN« 13 
MAIN« 1« 
MAIN« 
MAIN« 
MAIN« 17 
MAIN« It 
MAIN« 19 
MAIN« 20 
MAIN« 21 
MAIN« 22 
MAIN« 23 
MAIN« 2« 
MAIN« 25 
MAIN« 26 
MAIN« 27 
MAIN« 28 
MAIN« 29 
MAIN« 30 
MAIN« 3| 
MAIN« 32 
MAIN« 33 
MAIN« 3« 
MAIN« 35 
MAIN« 
MAIN« 
MAIN« 38 
MAIN« 39 
MAIN« «0 
MAIN« «1 
MAIN« «2 
MAIN« «3 
MAIN« «« 
MAIN« «5 
MAIN« «6 
MAIN« «7 
MAIN« «8 
MAIN« «9 
MAIN« $8 
MAIN« SI 
MAIN« 52 
MAIN« S3 
HAIN« S« 
MAIN« 55 
MAIN« 56 
MAIN« 57 

36 
37 

figure 9.    Program IVIA1N4 Program Listing 
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Ovt WL .1 (RONI .Stiii 
PPOl'.R'M    MAIN-; 

pjHou'-r  -  To ?n   it"  ni^'Nsi'N'   AND 

*N4L1 !-, - 4 F KONiR / J x '<4>ifSM - TIF INC 

»EvPx 
DE 00 

:»i i en 

COMMO 
COM"0 

1 .MM.M 
rOMMO 

i.»ME* 
("OMMO 
OMEN 
niMEN 
roMMo 
DTHEN 
njMEN 
DIMEN 
DIMEN 
OJHEN 
01 MEN 
COMMO 
DIMEN 
DIMEN 
DIMEN 
DIMEN 
OIMEN 
1^ ( IP 
NKUM« 
NOMH 
NDMU 
NOM?J 
NOM?? 

/IM.IPW I», i w. jPOlNT. INSERT. 
,'D IV MS« .MS>. ■iS^.:'S-.'->»XS.'« 

y^.N^.^S.MN.MTrfi.HST.M 

SrOUCtSOfS«^!iMS^SthE* 

.MO..<H 
; /srs/ 
il^Oi 

/SC^/   S»(l) 
JON    ft(NXM«NXMI .«(N-.M.NO1«) ,C (N 
ION   CM (NH'M.N'M) ,,"-!M (NP't.'MeM) 
/SCJ/ S'(1 I 

,!0N NNS (►.«Mi .VN< (NXM, ""I ,,)tbS( 
ION NNHI^BM),VNT(NPM.J).OESOI 
ION NNI !NUH! . VNHNLM.?) .ÜESI ( 
ION NNNSf'UM) , VNNSCN«1'.?» »CFS 
ION NNNO(N»M) .VfjNO(NPl.->> .DES 
ION NNNI(NUMi.VNM1(NU«.^).OFS 

.   /SCI/   SI ( I I 
->ION   UU^MY J (NOMl I .Nl)Ml 3» ,I;IJMM» 

' ION   £S(N<M.Ni|M) ,£R(NRM.JJMI 
,ION   N5HiirS(N«M) .NSMU^OCiBm .N 
SI ON   C5(NBM,N»M),nS(NPM,NUM».C 
SION    IRS(NPM).O(NPMtNRM) 
-INI .EO.F>tC*tL   üEHUGi 1 .<»""M*1N. 
jXH'NDM   \   MWOOO«17    %   N^S"»! 
^MAXOiHWOPD.NxH-NPMtNPsMl 

MAXOCNXUM.NPM) 
MA»«1NPM,NXM.N«5M) 
MAXC INXM.NUM.NPM) 

LOCtTt.N;JLL,»<APK '?0' « JN. JO 
«X^,N*M»NPM,NUM«Nlf « 
T 
DI^Ol.WSYS(Q).SHrAO(Q.>0> 

^H.N«MI .D(NJM.^C)M) 

N*^. 10) . JNITSHXM.«.) 
NP«. 101 .'.JNlTOCNaM.«.) 
SU^.IOJ.JNITI(NUM.fc) 
NS(N»M.10» tUNITNS«NXH,<.) 
N0(NPN. Jo I .UN! rN0(NHM.(>l 
41 (NJM, 101 .'INITHI (NUM.4) 

titNOMil .NOMP?) .DJM«<Y3(NO>4) 

SHJFIINUM» 
r (xjWM.NXM) «OriCNRMtNUM) 

opi^i   fSrtn«   MECSEGF   ir   PlMENSlDN   OF   SfsATCM   APBAYS   *SE    INSUFf 

Ml«l 
M5*M4 
N1«J 
N6»NS 
N13>N 
Nl»»N 
NJ«»N 
N??«N 
Li»l 
L5«L<. 

U^L 
L1S»1 
IF( (I. 

ICAH. 
rnji 

»    M2»M 
.NRM»N 
r- N2iN 
.NRM t 
'■.♦NUM 
1 ■«♦NXM 
1T'NRM 
■>l »NiIM 
«. L2=( 
.NXM»H 
.NÜM » 
I I«NPM 
1u»NRH 
iS.r.T. 
^fPPH( 
^INT.F 

1  . >.( » M • • J 

UM   \   M^ 

l'NXM    i 

N7iN<S» 
*   NlI«N 

« f;is= 
*   Nl<»"! 
$  N?J» 

1»NDH11 
UM   »   Lf> 

U0=L<> 
•NXM   S 
•NRM 

MSI).0 
LlS.M/. 
0.h)CAL 

XH    I   M3 
rM'j»NOM 

N3^N?« 
»iPM«? % 
J S.NUM« 
■>.H..N«M 
fj) H.NPM 

N??«NUM 
•NDM1? 
=L5«NPM 
.MPM'NX 

Ll3=Lia 

zM3« JXM'NlIM 
•N»M   S   M7»M6 
NXx'P   4   NfcaN 

N0=N7*NPM*l 

» * Nii?»Nn. 
•? » N16»NJS 
•2 > N?0«NJ<» 
•?   »   N24SN23 
« L3=L?«NOM? 
•NllH \ L7»L6 
M « Ln«LlO» 
.NPM»NUM   $   L 

. (M7,M.MS2) .OP. IN? 
N?S.MS<..MSJ.MS?.MS3 
L    OF^I)CI(?.<.MMAIN,<.M 

4 »•    CM3.NHM»NAM 

♦ NR^'-JljM 
3»NX-;M0   t   NS"N<»*NXM*<> 
0   1   N\ <Nö.NRv<»<. 
NU^'IC    J   N13«N12.NUM««. 
*NXM*|0    i   N17«N16*NXM*(. 
*NPM>10   »   N21«N20*NHM*4 
♦ NJMMO   k   S25«N2**MUM»<. 
l»NliM2?   (   L«»«L3»*UM 
♦NXM   S   L8»L7»NRM 
NPM«NUM 
U«LI3*NRM 

5.Gr.MS3>) 
iMS4.S<0>uHMAINt<.HS t 
5 5.0.1«) 

CALL    -.UPPOUTINF   COflO* 

CALL   '-ONOKIS-'IMI I iS* (w2l «$2 (Mt t «S? (H«»! tS2 (MS) tS2<M6l t 
lS3(Nli.S3IN?).S3(NT).s3(N4l.S>(N5).b3fNf.). 

MA| NS ^ 
MA; Nb 3 
MA; NS <t 

MAI NS S 
HA NS 6 
MA) NS 7 
MA) NS 8 
MA' NS t» 

MAI NS iO 
MA] NS U 
MAI NS i2 
MAI N5 13 

.JS  MAI NS U 
MAI NS IS 
MAI NS lb 
MA] NS i 7 
HA NS 18 
MA NS 10 
HA NS 20 
Mtl N5 21 
MAI NS 22 
HA! NS 23 
MAI NS 2'- 
MAI N5 2S 
MA| N5 26 
HA] NS 27 
MAI NS 28 
HA| NS 2'» 
MAI N5 30 
MA] NS 31 
MAI N5 32 
MA NS 33 
MAI N5 3«. 
MA N5 35 
HA N5 36 
MA N5 37 
MA] INS 38 
MA] N5 3«» 
MAI NS *0 
MA NS *1 

1CIENMA NS 42 
MAI NS 43 
MA) NS A<, 
MA NS 45 
MA] NS 46 
MA] NS H7 
MA] NS 48 
MA] NS 49 
MA] NS 50 
MA] NS SI 
MA NS 52 
MA NS 53 
HA INS 5<» 
MA INS 55 
MA INS •>b 
MA INS 57 

*l   HA INS 58 
HA INS S9 
MA INS 60 
HA INS 6! 
MA INS 6? 
MA INS 63 
MA INS 6* 

Figure 10.    Program MAINS Program Listing 
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1 

c 
c 

2S3(N7) t'j3(N8liS3'No) tS3(NI0>«S3<NnttS3(Nl2t« 
3S3(Mn).S3(NI<>l«S3(NlS)<S3(Nl^>»Sl(N|T).S3(NI8t« 
*S3«NH)»':3<N20ltS3(N2lt «53(^2^   .S3«^?3> .!>3«N2'.(. 
SSI(Lli<fai:.2USI (L3) tS) (L4>.SI <i.SltSHL6)t 
6SI(L7l.SllLS»fSI (L<)l«Sl(L10l tr.l (LID tSHL:2)« 
7SI(Lll)«Sl(L14l<NXMtNHM.NUH,N0Mll,N0MI2«N0M2l< 

ir(|PMNT.CO.ft»CALL   Dr8UG(3,<.^i»lN.«.MS - 
NDH2?1 

»CTUR'i TO MAIN OVEPLAV 

END 

MAINS 65 
MAINS 66 
MAINS 67 
MAINS 68 
MAINS 69 
MAINS 70 
MAINS 7| 
MAINS 72 
MAINS 73 
MAINS 7«, 
MAINS 7S 

Figure 10.    Program MAINS Program Listing (Concluded) 
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T     ErW      ) 

Cak'iljte 
Maximum 

Dimetibions 

T 
JL 

Define 
Input/Output 
Parameters 

I 
Read Input 
Data Into 

Input Buffer 
File 

I 
Read Rrint 

Specification 
and Set 

IPRINT Flay 

I 
Print Input 

Data 
(Call IDPP) 

I 
Reornanize 
Input Data 
(Call IDRO) 

I 
Print 

Reorganized 
Input Data 
(Call IDPR) 

<D 

Figure 11.    Subroutine KORG1 Flow Chart 
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o Read Old Systera Reference 
from NOATA 

File 

o 
-r- ± 

Pead New System 
Reference 
Data from 

Cards 

o [nlttallze 
►IDADA and 

ODATA files 

I 
Read 

System 
Specification 

Card 

Read Scode 

Current 
Reference 
)n MOATA 
for 

"nation 
jns 

Stop 

CoPipute State 
Space Pati fron 
SA Siiniilitpr 

Data. Call 
Overlay 
(4HK0tn. 1. 0 

-O 
romoute State 
Space Data fror 
Transfer 
functioii Data 
Cali Over'ay 
AHKON!. 3. 0 

Pead Directly 
State Space 
Data 
Call Overlay 

<D 
O 

Conrute State 
Spare Data ^ron 
Interconnection 
Data 
Call Overlay 
(4hK0Nl. 3, 

o 

Figure 11.    Subroutine KORG1 ?low Chart (Continued) 
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■ 

Compute State 
Space Data From 
imulation Equa, 
all Overlay 
(4HK0N1, 4, 0) 

-Q 
Condition the 
State Space Data 
Call Overlay 
(4HK0N1, 5, 0) -G 

Print Error 
Message 

Figure 11.    Subroutim KORG1 Flow Chart (Concluded) 
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C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

r 
c 
c 

c 
c 

SURRO"TIN£ KORr.l 

ANALYSIS - * r K0N49 / J K MAMESH - THF HONEVMFLL INC 
PURPOSE - *0 0«1ANIZE EXECUTION Or KOMPACT-1 PROGRANS 
DATE WRITTEN - JULY l«*^ 

SUBPHOCRAHS CALLED 
MP^ 
10^0 
ID^P 
FIlE 

LARELlEU COMMON 
IR 
IM 
IP^INT 
INSERT 
LC-ATE 
NULL 
MA^K 
JN 
JO 
JS 
IMtAD 
SCORE 
SOf.S 
HS*S 
ME»D 
NS'S 
SHFAD 
PMc»0 

LIST 
FILE NUMBER F04 CARD READER 
FILE NUMBER FOR LINE PRINTER 
PRINT CONTROL FLAG 
HOLLFRITM INSE 
HOLLERITH LOCA 
HOLLE«I TM NULL 
MOLLFRITH tt..t 
FILE NO FOR »•A'*C -IST OATA FILE 
FILE NO FOR OUAORUPLE DATA FILE 
FILE NO FOR SC-UTCM FILP 
LABEL %*ME 
SYSTEM CODE WO« 
SYSTEM DESCRIPTION 
PRESENT SYSTEM NUMMER 
PRESENT SYSTEM HEADING 
SYSTEM NUMBERS 
SYSTEM HEADINGS 
PREVIOUS SYSTE«« HEADING 

COMMON /SYS/ SCOOE.SDESIS)t'4SYS«HEAD(20l»NSYS(RI«SHEAD(9t20l 
I.PHEArMZO) 
C0MM04 /INOUT/ IRtIM»IPRINT.INSERTfLOCATetNULLtMARK(20ltJN*JQ*JS 
rOMMO l /DIM/ MSI*MS?«MS3tMS4>MAKN*MAX<4.NXMtNRM«MUM*NVM 
|,NM«Mo«MOtMR«MP«NB.MS.MNtMTrefMST«MT 
DIMENSION CARD<?0).LAMEL('OttAHEADl?0>20> 
INTEGrR H|NSE«HL0CA*H»4ULL.H00LR 
DATA MlNSC.HL0CA.MNULL.H0OLO/«.H|NSEt*HL0CA.*MNltLL.*H»t»»/ 
OATA HST0f>iHSVST>HFMtHC<HC0NT/4MST0P«<>HSYSTt«HrM  .2HC .*MCONT/ 
DATA iPHINtHTHINtHFRVT/tHPRlNttNTHINttHEMVT/ 
OATA MTPUT.MNAL.HPl)T/*HTPuT,*HN*L .*K»UT / 
DATA   "OLSAiHOCONfHnOUA/fcHtLSA.fcHtCONtiiHtUUA/ 
DATA  ^0TRAtH0IHTtHnSIH/4HST9A.4HftINrt%H»SlM/ 
DATA   .4REFE»H»ENCtHFBBM.HBRBB/fcMMEFE«fcHPENC»*HE        t*H / 
OATA   «fNO/*MENfi  / 

MAX IM'IM   DIMENSIONS   FOR   V«M   AND   F 

MAXNB>|XM*NYM*NRM   %   MAKMaNXM.NYM*NXM*NJM 

MAXIMUM  DIMENSIONS  FOM  C0M4|NINr.   TRANSFER  FUNCTION  BLOCK* 

MST»S   »  MT»6 

MAXIMUM  DIMENSIONS  FOR   COMBINING  SUBSYSTEMS 

■MwtfN 
IF (MM . L T .NIIM) MMsNUM 
MS>NX-4   %   MOsM«   %   MPsMR   t   HP = MK«?   \    <4s«MM*<4f> 

MAXIMUM   SYSTEM   MDMufB 

2 
3 

5 
6 
7 
8 
9 

K0RG1 
K0R61 
K0RG1 
K0R6I 
KORGI 
K0RG1 
KORGI 
K0R61 
KORGI 10 
KORGI II 
KORGI 12 
KORGI 13 
KORGI U 
KORGI 15 
KORGI 16 
KORGI IT 
KORGI IS 
KORGI 19 
KORGI 20 
KORGI 21 
KORGI 22 
KORGI 23 
KORGI 24 
KORGI 25 
KORGI 26 
KORGI 27 
KORGI 28 
KORGI 29 
KORGI W 
KORGI 31 
KORGI 32 
KORGI 33 
KORGI 34 
KORGI 35 
KORGI 36 
KORGI 37 
K0R61 38 
KORGI 39 
KORGI «0 
KORGI «1 
KORGI «2 
KORGI «3 
KORGI «4 
KORGI «5 
KORGI «6 
KORGI «7 
KORGI M 
KORGI 49 
KORGI SO 
KORGI 51 
KORGI 52 
KORGI 53 
KORGI 5« 
KORGI 55 
KORGI 56 
KORGI 57 
KORGI 58 
KORGI 59 
KORGI 60 
X0RG1 61 
KORGI 62 
KORGI 63 
KORGI 64 

Figure 12.    Subroutine KORGI Program Listing 
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i 

c 
c 
c 

I 
c 

DEFINt--    INPUT/OUTPUT   PiHAMETrBS 

10.5   *    |«s9   %    IMimT««   t    JNiT   t   J0*H   t   JS»3 
% INSEBl'MlNSE   $  L0C»TtiHL0C»   »  NULL»HMJLU 

00 10 I«».?0 
100   MARK(|laHOOLP 

LAHELin«H»ErE 
L»«EL('»»HH£NC 
L»8ELnt"HEHR« 
00 »0^ I»*f?C 

IDS LAREL i I)»HFiHqa 

RE*0 INPUT U»TA INTO JNPUT n»T« BlIfrE^ TJLE 

«»EKlNi   I» 
110   CONTJ -HE 

RtA0('«l20IC*Rn 
IF(E0r(6) lUOtllS 

115  CONTIiUE 
X«|TE(!O.120lC»B0 

120  FORMAT (?PA<>I 
GO   TO   110 

l<iO  CONTMUE 
ENOFIlE   I« 
REwlNn   IR 

C 
C 
c 

»EAO  "PINT   SPECIEICATION  ANn  SET   IPRMT 

U2 CONTI lUE 
REA0(iPtl70)CAH0 
OECODf (<nl*3tC«»t)(1 1 ICC.Oi/^wY 

U3 FORMAr (A2«A?l 
IF(CC.EO,MC)r,o   TO   }i*? 
IFtCAJOCl».NE.HPPIMfiO   TO   1S2 
IF(CAOO(3).EO.HTHIN) IPPINT»", 
IF(CA-»0«3) .E0.HTM|N»r.O   TO   li2 
IFlCAwO(3l .E0.MERYTII«>P1NT=S 
IF(CA-»D«3>.EO.HERVT100   TO   U2 
IFICAJO(3».HF.MTPUT)f.O   TO 
IFdP.-INT.EO.l» IPP|NT»5 
IF(IPoINT.E0.S>r.0   TO   I*? 
IPRINTO 
GO   TO   1*2 

!«.<.  CONTIiUE 
IFiCAJfMJI .NC.MNALlGO   TO 
IF(IP>INT.EO.|(IPRlNTsfc 
IF(IPolNT.EO,<.ir,0   TO   !<.? 
IPP|N1=2 
GO   TO   1*2 

l*ft  CONTINUE 
|F»CA-»ni3) .NC.HPUTIGO   TO 
IF I IP"INT.£0.4)IPRIST«! 
IF<|P^INT.EO.|lGO   TO   1«.? 
IF( IP^INT.EO.X IPRINT.4, 
IFdP'-INT.FO.I) IPHTNTSS 
ir (iPuiNT,ro,«.ir,o  TO  1*2 
IF(lP>INT.fO,5tGO   TO   1*2 
IPRINTsl 
GO   TO   1*2 

U* 

I«.* 

1*» 

PRINT ERROR MESSEGc 

1*H CONTI- HE 

K0RG1 
K0RG1 
K0R6I 
K0RG1 
K0RG1 
KORGI 
K0RG1 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI 
KORGI100 
KORGllOl 
KORGI102 
KORGI103 
KORGI10* 
KORGI103 
KORGI106 
KORGI|07 
KORGI108 
KORGI109 
KORGI110 
KORGIIU 
KORGI112 
KORGI113 
KORGIII* 
KORGIIIS 
KORGIIU 
KORGII17 
KORGIllH 
KORGI119 
KORGI120 
KORGII2I 
K0RGII22 
KORGI123 
KORGI12* 
KORGII2S 
KORGI126 
KORGI127 
KORGII26 
KORGI129 
KORGI130 

H 
66 
67 
6« 
69 
70 
ri 
72 
73 
7* 
75 
76 
77 
78 
79 
80 
«I 
82 
83 
8* 
85 
86 
87 
89 
89 
90 
9| 
92 
93 
9* 
95 
96 
97 
98 
99 

Figure 12.    Subroutine KORCil Program Listing (Continued) 
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C 
C 
c 

c 
c 
c 

c 
c 

c 
c 
c 

c 
c 
c 

> 

WRITEfI*.ISO) 
15» FOft««Ai (|H».//tl)t.3''Npi»|NT C»Bn S»»FCI^ If »T IOS EPPOi'.//.M. 

1<»3M|NOUT »NO FIN»L OUTPUT 0«Ta UlLL HE "HJNTEO» 
IBRINT»*. 

PRINT INPUT 0»T» 

15? CONTINUE 
RCMINn |R 
ir( (loPiNT.NC.I ».»-'0. dPRlNT.'.T.«,» »r,o TO IS« 
HR!TElIMt|5*) 

15* TORN«!(|Ml»//tIX.?<.H««» INPUT OAT» CA^nS «••t/ZI 
CALL lOPRIIRtlHI 
REMI.^n |R 

15« CONTINUE 

REORGANIZE INPUT 0«TA 

CALL inROIIRtI««JSi 

PRINT REORGANIZED INPUT OAT« 

IFIIPOINT.LT.6)r,0 TO |6<. 
HRITE(IMtl60) 

160 FORNAT(lMl.//tlKtlnH»«« P^OOGANlZEn nPUT DATA •••t//» 
CALL IOPR«IR«|W> 

READ INITIALIZING INSTRUCTIONS 

16« CONTINUE 
ISYS« 
00 16«% I>1<9 
DO 16«. J«1.2» 

166 SHEAO(l.JI»HPBPfi 
168 CONTINUE 

READIlRtl70)CARO 
170 FORMAT(2eA41 

|F(CA'»DI1).E0.HPRIM)G0 TO 1*8 
IFICAPDI1I.NE.MC0NTIG0 TO 175 
CALL «■ILE'JN.LOCATE.LA3EL I 
READ« !NM(SHEAO(I«.|)*J«if?0l«Tal«9t 
CALL  riLE(JNiNllLL«LAPELI 
MRITC(IMt43«l 
WRITE (IW.**0» «(SHE»Ot!.J) .Jxl.,?9(.l»l,9) 
GO TO  180 

175 CONTINUE 
CALL  riLEIJNtINSERT«MARKI 
CALL riLEUO« INSERT «NARK i 
60  TO  140 

READ SYSTEM REFERENCE DATA 

188 CONTPiUE 
READITR>170ICARD ,' 
IFICAooiil.NE.HREFriGO TO |Q0 

1B3 CONTMllE 
READ!tR>l70ICAHn 
IF«CA30«l).E0.MEN0l60 TO IftS 
DEC00r(%<22»tCAR0O>ini.NSVSNn.D2 
00 I8s I»1.?0 

185 SHEAOiNSrSNO*li>CARniTI 
GO TO 183 

188 CONTINUE 
MRITE(!M««38I 
WRITErlM**4»l((SHeAD(TtJltJ«lt7ai.I>ltQI 

K0RGII31 
K0RG1I32 
K0RG1133 
K0RG113« 
K0RG1I35 
K0RG1I36 
KORGinT 
K0R61I38 
K0RG||39 
K0RG11O 
KORGll«! 
K0RG11<»2 
K0RG11<>3 
RORGi:** 
KORGll^S 
KORG114>6 
K0RG11<»7 
K0RGII48 
KORGll«« 
KORG1IS0 
K0RG1151 
K0RG1152 
K0RG1153 
K0RG1154 
KORGIISS 
K0RG1156 
K0RGn57 
K0R61158 
K0RG1159 
KORG1160 
K0RG1161 
K0RG1I62 
K0RG1163 
K0RG1)6<» 
K0RG1165 
K0R61166 
K0RG1I67 
K0RG1168 
K0R61169 
KOR61170 
K0RGI171 
KORG1172 
KORG1173 
K0RG1174 
K0RG1175 
K0R6I176 
K0R61177 
K0RGll7e 
K0RGII79 
KORG1180 
K0RGI181 
K0R61182 
K0RG1I83 
KMG1184 
K0R61185 
K0RG1186 
K0ff6l|87 
K0R61188 
•'0RG1189 
<vORGil90 
K0RGI191 
K0RGI192 
K0RG1193 
K0RG119« 
K0RG1I95 
K0RG1196 

Figure 12.    Subroutine KORG1 Program Listing (Continued) 
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He*n -YSTEM SPFCIFICATION C4Hr> 

»EAO(lB.17)tC»-*0 
190   CONTIMUE 

IF(CA'<OM» .EQ.HSTOPIGO  TO <..>e 
IFICAJDMl.NE.^SVSTJGO   TO   ?^0 
ir«IP->INT.LT.6)riO   TO   >»0 
CALL   MPRiCAROflMI 
W0ITE(IM«2Cn>HSItMS?*MSl*MS<>t'4AXNtHAM 

I.NXMtf;BN,NOH,NYM.MM,MP,MO.»4^,'-R,NR.«<S.MNtMTF8.MST.MT 

200 rORHAT(Utl5IIS.|Xll 
210 CONTMUE 

OECOOf (*«?20tC«PD«T)»nitNSY-,N0.P2 
220 rORMAT|A2fIlfAl) 

ir(NS*SNO.r,T.NPir.O   TO   260 
ISVS-ISTS«! 
ir(ISyS.GT.20)r,o  Tn  260 
on ?<.    i.i,5 
II«5»! 

?*0 SOES<Tl»CAPO(IIl 
00   2*s   1.1,20 

2*5 PHEAO1 11.SHEAOCNSYSNO, I 1 
DO  25     I>1,20 
HEAO(n>CARO(«l 
AMEADdSYStD.rAROdl 

2S0 SnEAOlNSVSNO,I».CAPOJi» 
NSYSnSYSJ.NSYSNO 
IF(IP&INT.LT.6lf,0   TO   ?56 
rfR|TE<IHt253lCARn 
WRITE (I«»»253)M?A0 
URITEiIM.?53>PHEA0 
«RlTE(Iti.253KSHEAn<NSYSNO,I»,I»l .20) 

253 rORMAr«lX«20A<>) 
256 CONTI-.UE 

REA0(lR<|70lSrooE 
ir(SC)OE.EO.HOLSA»r,0  TO   300 
ir«SC)OE.EO.MDT»Air,0  TO   3?0 
IFlSCoOE.EO.MOOUAIfiO  TO   3*0 
IFISCODE.EO.MOINTIRO   TO   340 
IF(SCtnE.EO.HOS|Mir,0  TO  360 
IFCSCODE.tO.MOCONJfiO  TO   3R0 

C 
C 

PRINT  FRROR MFSSEGc 

260  CONTINUE 
MRITE(IM>280I 

280   FORMAT<H1,//.1H.3|HSY5TEM  CARD  SPECIFICATION fBROR» 
MRITE<I««29eiC«R0 
M|ftl|V«C«ftteOK 

290 roRMAT(lx,2«A4i 
MR|TElTMi299)NSVSNn.Nn 

295  F0RMAT(1X,I7,1X,I?) 
STOP   III 

CALL OVERLAY LOADER TO LOAD RfOtilPED PROGRAMS rOf) EXECUTION 

W 

300 CONTMUE 
CALL 'WERLAY«4MK0Nl.l.C> 
so TO iao 

320 CONTINUE 
CALL OVERLAY(4MK0N1.2.0» 
GO TO 180 

3<>0 CONTINUE 
CALL OWERLAYUMKONl.3«0» 
GO TO 180 

360 CONTlMUF 

K0RG1197 
K0RGI19a 
K0RGI199 
KOR6120P 
KORG1201 
KORO120J 
KORGI203 
K0R6120* 
KORGI20S 
K0RG1206 
KOR6I207 
KORGI208 
KOR61209 
KORG1210 
KOR61211 
K0RG1212 
K0RGI213 
K0RG12U 
K0R6I2I5 
K0RG1216 
K0R612I7 
K0RG1218 
K0RG>219 
KOR61220 
KORG122I 
KORGI222 
K0R61223 
K0RG1224 
KOR61225 
K0RG1226 
K0RG1227 
K0RG1228 
K0RG1229 
K0RG1230 
K0R6I23! 
K0R61232 
KORG1233 
K0RG1234 
K0R6I23S 
K0RGI236 
K0R61237 
KOR6I238 
KORG1239 
KOR61240 
K0RG124I 
K0R61242 
K0R61243 
K0R61244 
K0R61245 
K0RGI2«»6 
K0R6I247 
H0RG124» 
KORG1249 
KOR61250 
K0R6I251 
K0R6I2S2 
K0R61253 
K0RGI254 
K0RG1255 
K0R6I256 
K0R61257 
K0R6I258 
K0RGt259 
KOR61260 
K0R«12*I 
KORG1262 

Figure 12.    Subroutine KORG1 Program Listing (Continued) 
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C*LL   OVEHL*rUMKONlt*.CI 
00   TO   140 

380 CONTINUE 
CALL   1VCHL*V(«.*KON1.5.0> 

r 
60  TO   I a« 

C 
c 

«BITE srSTfn LAnfL«; ON N NriLr rOK CONTINUATION BUNS 

400 CONTINUE 
CALL riLE(JN«INSERT.LAHELI 
WQITE(JN) HSHEAOd.JI tJ> !.?.>) tl>l i<»l 
CALL r|tE(JN<INSERT«MARK I 
lMIft(I««*9tl 

*30 rOH«<A»<jHJt//tIX.3*M»«« »EFr>»eNCE Of SYSTr» LAPELS •••,//» 
WRITE(lM«^0M(SHE«O(If J)f j<l.?0><I>lfO) 

4*0 rORHAT(/.1Ä.20**./) 
WRlTE(lMi4S0> 

*50 rORNAT(|Hi,//.|x,4|H**» LIST OF SrSTE« LABELS CEATEO IN THIS, 
l«H RU'! •••.•/( 
MRITE(lHt<»40> ((AME»t);i.J>.Jrl.?0>.I«l,lSYSl 
STOP 
fNO 

K0RG1263 
K0RGI26<. 
K0RG1265 
K0RGI?66 
K0RGI?6 7 
K0RGI?68 
K0RG126« 
KORGI?T0 
K0RGI27I 
•<0RG1272 
K0RGI273 
K0RG127* 
K0RG127S 
K0RG1276 
K0R6I277 
K0RG1278 
K0R61279 
K0RG1280 
K0RG128I 
K0QGI2fl2 
K0RGI283 
K0RC1284 

f-ipure 12.    Subroutine KORCIl Program Listing (Concluded) 
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c 
c 
c 

<.<.!)  CONTI' i)E 
ir( J.r.f.SlGO   TO   <tt>' 
If ( JF; Af.,ro.| ir.o   n   '•SO 
J.J.J 

If (SOr-S( J) .fO.HRLANK» jFL*r,« )FL«C.| 

r.o TO <•<•(, 
COUTI- ut 

DFSS<•I«J>»HSTäT 

J»J»1 
rNCO(jr i«..i.7»(.OrSS( I I . J» trtF. I I tMH 
FO»N««' (Al • I?t«| I 
CO^TI-ME 
J«J»1 
IF( J.'T,lJ>i-,n   TO   ««/lO 
DESSIII.J)»HHL*NK 
GO   TC   fcAfl 
CONTI'UE 
Ir(|P''I^4T.E0.6tC•LL   0FHU0(4.<.HN««c-.<.Ht 

FOBM   • AHE   LIST   FOR   OUTPUTS 

460 

470 
480 

SOO 
•0«C»TW) 

c 
c 
c 

NRJ«NJ-N^I 

DO   7C      II«!.N» 
NNO(IIt«Il 
ENCODE4•<»?0,VNn( I I .1 i »M^o.n 
VNOdi^lsMP 
UN|TO(JItlt»MHLAN« 
(INITOi 11.?) sHPLAN« 
UNlTOlI I« »» SMRLAN« 

UNITO' lI.'.lsMRLANK 
J«0 
JFLAOsO 

FOOM   '«ME   L15T   FOB   T«F    IMPLTC'7   MODEL   F^RO»   «£«;PONSES 

IFdl.LE.NPJICO   TO   6*1 
NJ>||-NHJ 
OCC0Or(<.,6l0.OFSOOrNJ.I .KH)>IT1.JT1 

6|0   FORMAT'A3,A|| 
t**r        («.    .i5»f.   50( I I»l i inr, (Tl 

615   fQ* Al.AT) 
ENCOOk i4.61S.DFS0(II«?I)JTI,M«hR 
DES0( IIOl-MMOOE 
OESOI il .<.)IHL«FO 

f)ESO( I I»5l«MLLHE 
DCSOIrI«6lsMRPO0 
OFSO( I I.Tl«M««LANK 
OESOlIltfll^HRLAN« 
OFSOi II.<»)»HRLANK 
OCSOI Tl.m»M«LAN« 
no 6?   jsi.4 

623   DNITOiI IfJ)rUNITPO(NJ.J.fd) 
r.o TO 7»o 

6<>0   CONTI   UE 
IFCJ.'-.F.SIGO   TO   6*» 
IF(JFl AG.EO.I)GO   in   660 
J.J.I 
IFlSOrSU) .EO.MPLANK' JFLAG« IFLAG'I 

OESO(II.J»«SOFS(J) 
00   TO   6'.0 

660   CONTIiUE 
J»JM 
0ES0(II.J)=MOllTP 
J«JM 

NAMEH3J 
NAMELI32 
NAHtLI33 
NAMCU34» 
NAMEL I 35 
NAMEL 1 36 
NAMEU37 
NAMEL13« 
NAHEL13C 
NAMEL140 
NAMEL1M 
NAMEL1*2 
NAMELIAJ 
NAMELl-* 
N»N£L1*5 
NAMEL1*6 
NAMELl*7 
NAMEL108 
NAMELI«9 
NAMCLISO 
NAMEL151 
NtMEL152 
NAMEL153 
NAMELI 54 
NAMEL155 
NAMEL15« 
NAMEL157 
NAMEL158 
NAMEL159 
NAMEL160 
NAMEL161 
NAMEL162 
NAMEL163 
NAMEL16« 
NAMELI65 
NAMEL166 
NAMEL167 
NAMEL168 
NAMEL169 
NAMEL WO 
NAMEL171 
NAME). 172 
NAMEL173 
NAMELI 7» 
NAMEL175 
NAMEL176 
NAMEL177 
NAM» L178 
NAMELI 79 
NAMEL'o0 
NAMEL101 
NAMELI 82 
NAMEL183 
NAMEL1»4 
NAMEL185 
NAMEL186 
NAMEL187 
NAMEL186 
NAMEL189 
NAMEL190 
NAMEL191 
NAMEL192 
NAME'. 193 
NAMEL194 
NAMEl 195 
NAMEL 1 "»6 

Figure 14.    Subroutine NAMEL Program Listing (Continued) 
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ZHCOOF l4f*t«t0fS0Ul*JHHUT«II 
6S0  CONTINUE 

J»J»I 
IFCJ.f.T.IOJRO   10   700 
0ES0(|I.J)»M«L«NK 

GO TO A80 
700 CONTINUE 

iriIP"INT.E0.6>C*LL 0rnur,(5.'.MN»MF.<,M'.   *0,0,l*) 

F0PM   -lÄHf   LIST   FOP   INPUTS 

DO   'O'    II'ltNU 
NNI(!I)»II 
FMCODr (<.f*?0.VN| UI.Jl )MUPtIl 
VNMn.2>»MP 
UNITIdltDsHRLANK 
UNITl(II.?)»M«LAMf 
UNITniI<3>«HqLANK 
UNITI ( |t.<»l»HRL*NK 
J>0 
JFLAG«0 

BO  CONTINUE 
IFU.';E.5>f.C   TO   «60 
IFUFLAG.EO.HCO   TO   «60 
J«J.| 
IF(SDFSlJ).EO.HRtAN«) JFLAG« jFLAf,»! 
0E5I(II.J»«S0ES(J) 
GO TO «4 0 

860 CONTIMUE 
J«J»1 
0E5I(II.J1»HINPU 
J«J*I 
ENCOOr(4.4.70tOESl (TltJMHTtlliMB 

880  CONTINUE 

IF(J.r.T,lO)GO  TO  9<»0 
OESIIfI*JI«HBLANK 
GO  TO  «80 

900  CONTINUE 
IF(IPUINT.E0.6>CALL   DFPUG(6.4MNAMEI<»HL        .0.0.1*0 
IF(NFi.Ar,,EQ.O)r,o  To   1?20 

! 

COMBIME THE NAHE LIST DATA OF SUBSYSTEMS AND OBTAIN THE NAME 
DATA FO» THE COMBINED SYSTEM 

1000 CONTINUE 
11*0 
00 1040 Ks|fKB 
NXXK«MXX(K) 
DO 1040 I'l.NXXK 
II'II.I 
NNS«ln«II 
ENCOOK(4.4?0.VNS(lT.n)HXP,II 
VNS(n.2>»HP 
00 lO'O J'1.10 

1020 0ESS(TI.J)>0ESSS(I.J«K) 
DO 1040 J»1.4 

1040 UNlTS(II.J>«UNITSSn.J.KI 
C 
C 
C 
C 
c 

1050 

READ VAME LIST OAT» FOR OUTPUTS ORTAINAflLE FROM 
INTERCONNECTION EOllATlONS «9ITTEN ON SCRATCH FILE JS 
BY SUBROUTINE SIMK 

READ« IS.160ICARO 
IF<CABn«l».NE.HOUTP)GO TO n?0 
CONTINUE 

Figure 14.    Subroutine NAMEL Program Listing (Continued) 

NAMELt97 
NAMEL19« 
NAMEL199 
NAHEL?00 
NAMEL?0I 
NAMELaO? 
NAMEL203 
NAMEL?04 
NAMEL205 
NAMEL?06 
NAMEL?07 
NAMEL208 
NAMEL209 
NAMEL210 
NAMEL?!I 
NAMELP12 
NAMEL213 
NAMEL214 
NAMEL215 
NAMEL?16 
NAMEL217 
NAMEL218 
NAMEL219 
NAMEL220 
NAMEL221 
NAMEL222 
NAMEL223 
NAMEL224 
NAMEL225 
NAMEL226 
NAMEL227 
NAMEL228 
NAMEL229 
NAME:L230 
NAMEL231 
NAMEL232 
NAMEL233 
NAMEL234 
NAMEL23S 
NAMEL236 
NAMEL237 
NAMEL238 

LIST NAMEL239 
NAMEL240 
NAMEL241 
NAMEL242 
NAMEL243 
NAMEL244 
NAMEL245 
NAMEL246 
NAMEL247 
NAMEL248 
NAMEL249 
NAMEL2S0 
NAMEL251 
NAMEL252 
NAMEL253 
NAMEL254 
NAMEL2S5 
NAMEL256 
NAMEL257 
NAMEL258 
NAMEL259 
NAMEL260 
NAMEL26I 
NAMEL262 
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»E*0( )S.»</60) lltK»J 
1060   FOPMATOl?) 

ir«lI,F0.-l 100   TO   UlO 
NNO(II1«II 
ENC0Dc{♦f*2»fVN0<11•>i»MR»»!l 
WN0(IIt21«MP 
00 10*0 J«l.l0 

1080 DES0(tI.JI«Of5no(I.J»KI 
00 11 ,0 J«l.<» 

1100 UNITOIII«J>»UNITOO(I.JiK» 
GO TO I»50 

1110 CONTINUE 
IF< IP'MNT.E0.6>C*LL   0EBIJG( 7,<»MN*ME t<»HL •OiOtlWI 

BEAD   NAME   LIST   DATA   FOR   INPUTS   08TAINAPLE   FROM 
INTEPrONNECTION   EQUATIONS   WOITTEN   ON   SCRATCH  FILE 
RY   SUBROUTINE   SIMK 

REA0US«l60»CARn 
IFICA^Dd) .NE.HlNPH»r,0   TO   1320 

1120   CONTI   UE 
READ« lS«t060>IItK.I 
lF(II.Fa.-l>r,0  TO   iwo 
NNKin^n 
FNCODr(4.4?»tVNI(11.1)(HUP.I I 
VNI(IT.2>»HP 
DO   1U0   J»1.I0 

11*.0   DESK tI.J)«OESII(I,J.«> 
00   ll>.0   J«|.<» 

1160   UNITI(II.J)3UNIT1I(I»J»KI 
GO   TO   1120 

1170   CONTI-(UE 
READ( IS«160)CARD 
IF(CAu0(n.NE.MENO)G0   TO   1320 

JS 

C 
c 
c 

READ  -JAKE   LIST   DATA   FROH   CARDS 

1220  CONTMUE 
IF(IP''INT.E0.6)CALL   DEBUG(8t*.HNAHEt*HL        tOtOiIM) 
READ(TR<lbO)CARD 

160   F0RHAT(20A4» 
1F(CA«D«1).E0.MEN0)G0  TO   |340 
IF(CA>>0(l) .EO.MSTATIGO   TO   19<»0 
ir(CA^D(n.EO.MOUTP)GO   TO   l?6n 
IFlCAPOUt.EO.MINPlMGO   TO   1300 
GO   TO  200 

c 
C 
c 

READ NAHE LIST DATA FOP STATES 

1240 CONTINUE 
READITR'2B0INNNN»(vN(J>.J»l.2».(DES«J>.J»I•101« «UNIT<J>»J»lt*» 

ZRO   FORMAT (I2«6X«?A4<<iXtl0A<><4X,<iA4| 
IF<NN»JN.EO.-l»r,0   TO   1>?0 
NNS<NkINN)»NNNN 
DO   IZ**  J»lt2 

1245   VNS(N'iNN.J)«WN(J> 
00   12^0   J«l»10 

1250   DESS«NNNN.J»«OFS<J> 
00   12*1  J«1.4 

1255  UNITS(NNNN.J)»ltNlTrj> 
GO   TO   12*0 

READ NAME LIST DATA FOR OUToUTS 

1260 CONTINUE 
RFAOnR.280>NNNN.(VN<J).J«1.2».<0ES(J>.J"l.l0»<«UNITIJ»»J«l»4» 

NAMEL263 
NAMEL264 
NAHEL265 
NAMEL266 
NAMEL267 
NAMEL268 
NAMEL269 
NAHEL270 
NAMEL271 
NAMEL272 
NAMEL273 
NAMEL274 
NAMEL27S 
NAHEL276 
NAMEL277 
NAMEL2Ta 
NAMEL279 
NAMEL280 
NAMEL201 
NAMEL282 
NAMEL263 
NAMEL284 
NAMEL285 
NAMEL286 
NAMEL287 
NAMEL288 
NAMEL289 
NAMEL290 
NAMEL291 
NAMEL292 
NAMEL293 
NAMEL2,»4 
NANEL29S 
NAMEL296 
NAMCL297 
NANEL29S 
NAMEL299 
NAMEL300 
NAMEL301 
NAMEL302 
NAMEL303 
NAMEL304 
NAMEL305 
NAMEL306 
NAMEL307 
NANEL308 
NAMEL309 
NAMEL310 
NAMEL3U 
NAMEL312 
NAMEL213 
NAMEL3U 
NAMEL315 
NAMEL316 
NAMCL31T 
NAMEL3ia 
NAMEWSi« 
NAMEL320 
NAMet321 
NAMCL322 
NANeL323 
NAMCL32A 
NANCL325 
NAMCL326 
NANCLSZT 
NAMCL32« 

Figure 14.    Subroutine NAMEL Program Listing (Continued) 
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IF (NNMM.E(J.-l )r,0    TO    \??C 
NNO (N-INN I »NNNN 

1265   VN0(NNNNtJ)sVN(Jl 
DO   12^0   J»lilO 

1270   OFSOi'iNNN. JdDESl Jl 
00   12'S   J=l.<. 

1275  UNUOINNNN. Jl=UNII( J> 
r,0   TO   1260 

' READ  'JAME   LIST   U*T*   FO«   INOtiTS 

1300   CONTI lOE 
PEADI |R.2»0)NNMN. (VN(J) ^«112) t (OESIJI »J«! «lO» . (IJNITIJI tJs|f4) 
IE (NNMN.EU.-l)r,0   TO   l??0 
NNI (N''lNN>xNNNN 
00   12H5   J»lt2 

1285   VNI (NK'NN^Jl'VNU) 
DO   ^^O   J«1.10 

1290   DESI <ilNNN.J)«OeSUl 
00   1245   J>li4 

1295  UNITI(NMNNiJi»UNlT(J) 
60   TO   1300 

I3fc0   CONTINUE 
lEtlP^INT.EO.MCALL   DFfluGO.'tMNAME ,*HL .0.0.tWI 

; PB1NT   READING   AND   NA»«?   LIST   DATA 

!r(lP3INT.LT.?tr,0 TO 15<.0 
CALL HPB(MEAD.I«) 
riOITE(9.l360)NX.NP.NIJ 

1360 rOP'«AT(//»lX.l,»HNlJMBE» OF STATES =.I2»//»lX» 
llSMNU-'flER OF OUTP,JTS».I2t//.IX.ieHNUM8E'' OF INPUTS ■•12»//» 
HRITE(IM>1380) 

1380 FORMAT(//.20X.?3H»«» NAME LIST TABLE •••./) 
MRITE(IM«1<>00) 

COO FORMAT!/.IX.SMVAPIAHLF.6H NAMf .6X.13H DESCRIPTION . 
131X.6M UNIT »/I 
IF(IPPINT.E0.6)CALL DEBUG« U .«.MNAME.'.HL   .0.0.1««) 

PRINT NAME LIST DATA FOR STATFS 

WRITEIIW.U60) 
1460 FORMATI/.IX.6HSTATF ./) 

WRITE ! IK.K80) INNS! II . (VNS < I • J> • J=l •?• .(DESSd.JI .J«l»lO» . 
I lUNlTSU.J» tJ>l«<>>.Ul«NX) 

1480 F0RMAT(|X.I2.6X,2A<».4X.10A4.<»X.'.A4) 

■     PRINT NAME LIST DATA FOR OUTPUTS 

riRITEdri.lSOO) 
1500 FORMAT!/.IX.6H0UTP(lT./l 

WRITE (IH.1480) (NNO(I) . (VNOH.J) . J= I .2) . IDESO« I . Jt . J*l • 10) • 
I «UNITon.JI tJ«!.*.).!«!^» 

PRINT NAME LIST DATA FOR INPUTS 

WRITEdW.15201 
1520 FORMAT!/.IX.6MINP'JT ./) 

WRITE I IW.1480) !NNI(I). !VNI!I. I).J»i.2»»IÜFSI!1,J).J»l. 10). 
I 1UNITI!I.J).J»\.4).I»1.NJ) 

1540 CONTINUE 
IF!lPPINT.EO.fc)CALL DEBUG!11.4HNAME.4ML   .0.0.IW) 

WRITE NAME LIST DATA ON DISK FILE 
C 
C 
C 

NAMEL329 
NAMEL330 
NAMEL331 
NAMEL332 
NAMEL333 
NAMEL334 
NAMEL335 
NAMEL336 
NAMEL337 
NAMEL338 
NAMEL339 
NAMEL340 
NAMEL341 
NAMEL3*2 
NAMEL343 
NAMEL344 
NAMELS^S 
NAMEL3*6 
NAMEL3*7 
NAMEL3<»8 
NAMEL3*9 
NAMEl350 
NAMEL351 
NAMEL352 
NAMEL353 
NAMEL354 
NAMEL355 
NAMEL356 
NAMEL357 
NAMEL358 
NAMEL359 
NAMEL360 
NAMEL361 
.4AMEL362 
NAMEL363 
NAMEL364 
NAMEL365 
NAMEL366 
NAMEL367 
NAMEL368 
NAMEL369 
NAMEL370 
NAMEL371 
NAMEL372 
NAMEL373 
NAMEL374 
NAMEL375 
NAMEL376 
NAMEL377 
NAMEL378 
NAMEL3r9 
NAMEL380 
NAMEL381 
NAMEL382 
NAMEL-183 
NAMEL384 
NAMEL385 
NAMEL386 
MAMEL387 
NAMEL388 
NAMEL389 
NAMEL390 
NAMEL391 
NAMEL392 
NAMEL393 
NAMEL394 

r .gure 14,    Subroutine NAMEL Program Listing (Continued) 
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CALL   F1LE<JN,INSE«T.ME*D» 
WRITE(JN)NXfNR«NU. 

1 (NNSII)«(VN$<I.J).J3|.?It 
t lOESSdtJI «J"! t 10) t (UNITS( I«J)<J«l«(») t Ia|,NX) • 
3 CNNO(|)<(VNO(I>Jltjx|,?). 
« (OESOd.J) ,J«1.1«». (UNlICM I.J) .J»1.4) tI*l,N»>. 
5 (NNKP . (VNI H.J» • J-l.?) . 
6 (OESHI.Jt .J»l. 10». (UMTI < l.JI .J« !.<»). I«l,NU» 
CALL riLE(JN,INSERT.MARK) 
ir(IPBINT.E0.6)CALL OEBUGt I ?,<.MNAME .iiiL   .0.0.IM) 
RETURN 

II 

;    PRINT ERROR MESSEGF 

?•• CONTINUE 

2N rORMATtlMI.//»l''»3-'HD»TA CONTBOL C*RD S6,ECirICATION E^ROR) 
STOP HI 

I3M CONTINUE 
HRITCdi.n}«) 

1330 rOI»MAT(lMl.//.lX.3«HERROR IN DATA PROVIDED %t   SINK» 
STOP 111 

NAMEL39S 
NANEL396 
NAMEL397 
NAMEL39B 
NANE11399 
NAMEL400 
NAMEL<»01 
NAMEL402 
NAMEL403 
NAMEL40« 
NAMEL<»05 
NAMEL406 
NAMEL407 
NANEL408 
NAMEL409 
NAMEL410 
NAMEL411 
NAMEL<.12 
NAMEL413 
NANEL414 
NANEL<.15 
NAMELY16 
NAMELYIT 

Figure 14.    Subroutine RAMEL Program Listing (Concluded) 
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T  Start  j 

I 
1  I ni t ialize 

and 
the 

Checl 
Dimensions 1 

C for    1 
Dimension Error    1 

(Call SIMK1)     1 

I 
Compute Simulation 

Matrix F 
(Call SIMK1) 

I 
Compute State Space 
Data (A, B, C, D) 

from Simulation 
Matrix F 

I 
Form the Name 

List Data and Write on 
NDATA File 

Call NAMEL) 

I 
Write the State Space 

Data on QDATA File 
(Call QDIO) 

I 
C N 
V      Return        i 

Figure 15.    Subroutine STAMK1 Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

StipBO'iriNf   ST\««"<I (V.«.FiU.*.8.C«D. 
JNNS.V.S.DESStUfJlTS.NNO.VNO.nESOiUNlTO.NNl.VNI.nESltONlTIt 

«»UBPOSE   -   TO   O^TÄIH   STATE   SOACE   MODEL   OF   THE   VFHICLE 
OESCRiaEO HY SIMULATO» DECK DATA FHO* LS* PROGRAM 
AMALlSlS   -   A   F   KONA»   /   J   K   «AMESH   -   THE   HONEYWELL    INC 
DATE   .-BITTEN   -   l<JTc; 

SL»HP»)r.BAMS   CALLED 
DE'-.UG 
DCRR4S 
MPJS 
ODiO 
TOINVR 
DE-JRH 

NA-<EL 
SI"K| 

ARGUMENTS LIST 
V 
M 
F 
U 
A IN/OUT 
8 IN/OUT 
C IN/OUT 
0 IN/OUT 
NNS IN/OUT 
VN«; IN/OUT 
OESS IN/OUT 
üNfTS (N/OtiT 
NNO IN/OOT 
WNO IN/OUT 
OESO IN/OUT 
UN I TO IN/OUT 
NNT IN/OUT 
VNI IM/OUT 
DE«; I IN/OtlT 
UNTTI IN/OUT 
MA*N INPUT 
MA«M INPUT 
NX« INPUT 
NR« INPUT 
NU'^ INPUT 
NY" INPUT 
MB nPUT 
MSi INPUT 
MS' INPUT 
MST INPUT 
MS'. INPUT 
NB INPUT 

V ARRAY FOR COMPUTING SIMULATION MATRIX 
X AR9AY FOR COMPUTING SIMULATION MATRIX 
SIMULATION MATRIX 
ARRAY FOR EXTERNAL INPUTS 
STATE TRANSITION MATRIX 
CONTPOL INPUT MATRIX 
STATE OUTPUT MATRIX 
C0NT90L OUTPUT MATRIX 
NUHBt'R ARRAY FOR STATE 
VARIABLE NAME ARRAY FOR StATE 
DESCRIPTION AR^AY FOR STATE 
UNIT ARRAY FOR STATE 
NUMBER ARRAY FOB OUTPUT 
VARIABLE NAME ARRAY FOR OUTPUT 
DESCRIPTION AR^AY FOR OUTPUT 
UNIT ARRAY FOR OUTPUT 
NUMflFR ARRAY FOR INPUT 
VARIABLE NAME ARRAY FOR INPUT 
DESCBfTlON AR?AY FOR INPUT 
UNIT ARRAY FOR INPUT 
MAXIMUM BOw DIMENSION FOR SIMULA MATRIX F 
MAXIMUM COLUMN DIMENSION FOR SIMU MATRIX F 
MAXIMUM NUMBER OF STATES 
MAXIMUM NUMBER OF OUTPUTS 
MAXIMUM NUMBER OF INPUTS 
MAXIMUM DIMENSION FOR INTERCONN EQUATIONS 
MAXIMUM NO OE SUBSYSTEMS FOR COMBINING 
MAXIMUM DIMENSION FOR SCRATCH ARRAY SI 
MAXIMUM DIMENSION FOR SCRATCH ARRAY S2 
MAXIMUM DIMENSION FOR SCRATCH ARRAY S3 
MAXIMUM DIMENSION FQR SCRATCH ARRAY S* 
MAXIMUM SYSTEM NO - IMPLICIT MODEL 

COMMON /INCUT/ IR.IM«TPRINT.INSERT«LOCATE«NULL«MARK(20>«JNtJO«JS 
COMMON /SYS/ SCOOE.SOESI5>.MSYS.MEAO<?0)«NSYS(<»>«SHEADI9«30) 
l«PHEAn(20l 
DIMENSION V(MAXN)«W(MAXMI«F(MAXN.MAXMI 
DIMENSION U(NUM) 
DIMENSION A(NXM.NXM».R(NXM«NUMI«C(NAM«NXM)«D(NRM«NUMt 
DIMENSION NNS(fJXM),VNS(NXM«?i.OESS<^XM«10)«UNITS(NXM««) 
DIMENSION NNO(NRM).VNO(NRM«?l«OESO(NRM«101«UNITO(NRM««) 
DIMENSION NNKNUM) .VN» (NUM.?) .DFS.I <NUM. | 0) .UNITI (NUM.*) 

2 
3 
h 
5 
6 
7 
8 
9 

STAMK1 
STAMKl 
STAMKl 
STAMKl 
STAMKl 
STAMKl 
STAMKl 
STAMKl 
STAMKl10 
STAMKl11 
STAMK112 
STAMKl13 
STAMKIU 
STAMKl15 
STAMKIU 
STAMKl»? 
STAMKl18 
STAMK119 
STAMKI20 
STAMKI21 
STAMKl22 
STAMK123 
STAMKI2* 
STAMK12S 
STAMK126 
STAMKI27 
STAMK12S 
STANKI29 
STAMKl30 
STAMKI3I 
STANK132 
STAMKl33 
STANK|3* 
STANKI3S 
STANK136 
STANKI37 
STANKI38 
STANK|39 
STANK|*0 
STAMKI41 
STANKI42 
STANK143 
STANK14* 
STANK145 
STANK 146 
STANK |4»7 
STANK 1*8 
STANKI49 
STANK|50 
STANKISI 
STANK 152 
STANKI53 
STANK 15« 
STANKI5S 
STANK|56 
STANK157 
STANK|S8 
STANKI59 
STANKI60 
STANK16I 
STANKI62 
STANK163 
STANK 164 

Figure 16.    Subroutine STAMKl Program Listing 

84 

mämäMämüMLaisüsimiiäM ^-'■'—"' '-'• 



mm 

■ ■■ -        ■    . 

: 

1C1 

5» 
C 
c 
c 

COMMO   /sei/ sun 
DIMENSION OFSSS (N«". ll.^f)) tlNITSSCN««^.^) 
DIMENSION OF SCO (NO'*. 1 i.Mrt) . INI TOO ( MM.«., Mm 
OIMEN-ION OESI I INUM,!".^«! »INITU (N0M.4.M«» 
DIMENSION   M»X(MB).NftRfU«».NUOlMB) 
IT (iPyiNT.EO.MCALL   DF«Urw l.'.nSTÄM.f.H*!      .1.0t!*> 
Ll»l   *  L?«Ll»N«M«Mo«lf)   %   L1=LP«N*M«MB»4   *   L^'LI'NPM'Me»10 
LS«|>«NBM»HH»<»   %   U^sL^^NliS^wBolO   ♦   LT«L6«V0M»MO»<» 

LH.L7.MB   t  L<>»L«*'I'R   »  L10SLO*MH 

IMLl    .GT.MSl» 
K*LL    1fBOM(LlO.MS?.MS3.HS'.fMSliMS?fMS3.»«S*tl.O.<iHSTAM,'.MKl 

irilP^lNT.EO.^lCALL   DERUG«2.*HST*M,(,M< 1      .),0«I<<) 
NBl«C   *  H*?*0   %   NR-JxO   (   MU1=0   %   HO?*0   ♦   NÜ3»0 
NXAsO   t   NBAxO   f   NUAsO 
fPSr«i.4E-3d   %   T.0.0   *   NFLAr.aü 
IF( (lupiNT.FO.D .00. < I^OINT.OT.*,! )C»L-   HP'XhEAPtKI 

INITISLIZING  CALL   TO   SU«BOUTl'iE   SIMM 

N««0 * NY»6 % NP«0 » NU«0 
Nl»l « N?»Nl»N« * N3»N?»NV « H4«N3»NK 
CALL =IMKl(W«Nl » «^IN?» .«<N3».«(N«») .V<>41l tWIN?» .V(M3) t 
|N«.NY.NR.NIl.INlT.T.MSltMS?tMS3«MS«»» 
IF(|P^INT.e0.6)C*LL 0EBUr,(3.<»HSTAM.<.M<l  ,1,0.IK» 

CHECK FOR DIMENSION EBBO« 

INIT = 1 
M«'»N«»NY»NU 
N»NX» 'Y*NR 
1F( (NK.GT.NXM) .DP. (NR.C.T.Nt»M» .0«, (NJ.GT .NDH» .OR. (NY.GT ,MVM 

IC*LL 1FBBMS(NX«'1B,N()»NY,NXM,NBM.NUH,NYM,1,0«'»HSTAM.<»HKI  • 
Nl»l « N2»Nl»NX » N3«N?»NY » N4aN3»NK 
no loi J«I.M 
W(J)«'. 
DO 501 J»l.M 
W«J)«I. 
CALL <;IMKl(W(Nl)«»((N2>tW(M3»t*(N*>tV(vt|)»V(rl*?),V(N3)t 
INX.NY,NB.NU,lNIT,T.MS»»»«S?.MS3tMS<.> 
M(J)>' ,k 
DO SO) I»»,N 
F(|,J)=W(1> 

COMPUTE THE 5IMULAT!0N MATRIX 

NVBNX*NY 

IF(lPylNT.E0.6>CALl.   MDRS(FtMAnNtHAX^.^.M.T,*HSIH   ) 
DO  SI   1»1,NV 
00   52   J«l.NV 

52 Ftl.J)=-F(I»J) 
5»   F(I.II=F(I,n»l. 

CALL   T0INVR(ISOL.lDS0L»NV.-^.F,M*XN«K0t)M«DET) 

IE>NV.NB 
JB»IB 
JE"M 
00 53 
DO 53 
DO 53 

1 

,1«) 

») 
I*) 

I=IH.1E 
J»JB,JE 
Ksl.NV 

53 F(1,J1«F(I.J»»F(I,K)»F(K.J) 
00 53 l»|tll 
DO S3 J*1.J£ 
IF(A8<;(F(I.J)t.LE.EpSF» F(I,Jt » 0,0 

530 CONTINUE 
TFdPwTNT.FO.ftlCALl MpPS (F.MAXN.MAXM,'J.M, T.ftHS tMI» 

STAMK165 
STAMK166 
STAMK1Ö7 
STAMK168 
STAMM 69 
STAMM70 
STAMK171 
STAMK172 
5TAMM73 
STAMM7<i 
STAHK175 
STAMK176 
STAMK177 
STAMt(l78 
STAMM79 
STAMKIBO 
STAMKIBI 
STAMK182 
STAMM83 
STAMMS*. 
STAMMB5 
STAMK186 
STAMK1Ö7 
STAMK1S8 
STAMM89 
STAMK190 
STAMK191 
STAMK192 
STAMKI93 
r.TAHM9<. 
STAMM 95 
ST*MK|96 
STAMK197 
STAMK198 
STAMM 99 
STAMMOO 
STAMK101 
STAMK102 
STAMK103 
STAMMO<. 
STAMKI05 
STAMK106 
STAMK107 
STAMKlOB 
STAMM09 
STAMKHO 
STAMKlll 
STAMK112 
STAMKU3 
STAMK1U 
STAMKII5 
STAMK116 
STAMKI17 
STAMKI1B 
STAHM19 
STAMK120 
STAMK12I 
STAMK122 
STAHK123 
STAMM24 
STAMKkZS 
STAMK126 
STAMM27 
5TAMM28 
STAMM29 
STAMK130 

Figure 16.   Subroutine STAMK1 Program Listing (Continued) 
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I 

t 
c 
c 

FORM   Ä.H.C.D  »t&TBICCS 

J?«MW.NX 
J1«JI«NX 
J4«J?»NU 
Il-NV.l 

DO   601   I«Jt*« 
DO   b0*\   J»J|.J? 
jj.j- )'♦! 

6001 ««ItJ t   «F(l,J) 
00   60   -    I«1.NX 
00   60' ?   J^JLJ«« 
JJ«J- o*\ 

6002 (MIO i»-F(I.Ji 
DO   60   3   I Ml. I? 
I!»I-tl»l 
00   60-^   J-iJI.J? 
JJ»J-Jl»l 

6003 Cdl.JJlTH.J) 
DO  60( <•   I'lltl' 
II-I-II»» 
00   60' <>   J>J3«J4 
JJ»J-J3»1 

600«   Odlt )J>=F(I.J) 
ir«IPoiNT.E0.6)C»LL OfRUG('.,<»HSTAM,<.H-(\      «UO*!«) 

C 
c 
c 

c 
c 
c 

READ «NU UPOATf NAME LIST D«TA 

KRaNMlX 
CALL f)AMEL(NNS.VNS.DES5.UNITS.NNO.VSO.OESO.UNlTO,NNI.VNI. 
10ESI.|iNITI.SI(LU.SltL?>.Sl(L3».Sl«L<.>.SI(LS».Sl(L6». 
2SI (L7l .51 «L%) .51 (L<»> .N«M.NRM.NUM»NJi.S^.NU.NFLAr,.»»B»«B.NB) 
IF (IPoiNT.E0.6tCALL Of HUG (5.<»HST AM«I»M< I  .1.0.I«(> 

WRITE CUAORUPLE DATA ON FRF OOAT* 

10-0 
MFLAG>? 
NXA»N« S NRAaNR i  NUAsNU 
CALL O0IO(A.n.C.D.«.N<t.NR.Nll»NXM.NRM,\<t)M,vXA.N3A.NUA. 
lNR|tNR?tNR3.NU>.NU9.NU3.T.IO.lPRINT.Irt.JO.HEAD.,4ARK. 
2L0CATF.NULL.IN5CPT.MFL AG» 
ir(IPqiNT.E0.6)CALL DERUGI6.<»HSTA*«<tH<l  .1.0.1«» 
RETURM 
END 

5TAHK131 
5TAMKl3a 
STAMK133 
STAMK|3<> 
STAMK135 
5TAHK136 
5TAMKJ37 
STAMK|3e 
5TAHK139 
STAHK140 
STAMK1<»1 
STAMK142 
STANK l<i3 
STAMK144 
5TAMK145 
STAMK|«6 
STAMKl*? 
STAMK148 
STAMK1<.9 
STAMKISO 
STANK151 
STAMK152 
STAHK1S3 
STANKIS* 
STAMK15S 
STAMKI56 
STAMK157 
STAMK1S8 
STAMKI59 
STAMKI60 
STAMK161 
STAMK162 
STAMK163 
STANK 16* 
STAMK165 
STAMK166 
STAMK167 
STAMK168 
STAMK169 
STANK170 
STAMK171 
STAMK172 
STANK173 
STAHK17* 
STAMK175 
STAMK176 
STAMK177 
STAMK178 

Figure 16.    Subroutine STAMK1 Program Listing (Concluded) 
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f   Enter  j 

Set Up Riaid 
Body 

Differential 
Equations 

T 

I 
Set Up 
Sensor 
Equations 

Yes 

Set Up 
Bending Mode 
Differential 

Equations 

(   Return  ) 

Initialize and 
Read Simulator 
Deck Data and 
Load Equations 
Data from (Jards 
or VDATA File 
and Compute the 
System 
nimpirnniTi JMl 

i      Return       ) 

Figure 17.    Subroutine SIMK1 Flow Chart 
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SUrtWCUTINF SIM«I(XnoT.y.x.i/.xiOTL.TLt'L.NK.NYfNSiNUflNIIiT. 
1HS1 .MS^.MSI.MSi.) 

r 
c PUWPOSF - TO PFAD cfMilLATOP MATR « DATA FROM LSA AND 
c TO IMPifMtNT ^TANiUPO ISA nu«TlONS 
c ANAL'MS - A F KON&P / J K -A^SH - T-IF HONEYWELL INC 
c 
c 
c 

OATF  «RlTTf-,,1 - MAY iq7S 

SUHPB.ir.PAMS TAl LFn 
c OF*iUli 
c I NP T 1 

c 
c 
c 

Mp^Sl 

AOGUMFNTS LIST 
c »00 T ARRAY FOR STATE OEOIVATIVES 
c r AHRAV FOR Y EQUATIONS 
c X ARRAY FOP STATES 
c ü ARRAY TOR FXTERNAL INPUTS 
c <nOTL OUTPUT ARRAY FO^I DERIVATIVE OF STATE 
c YL OUTPUT ARRAY FOR Y EQUATION VARIABLES 
c Ri OUTPUT ARRAY FOR EXTERNAL RESPOKSF VARIABLES 
r NX OUTPUT NUMRFR OF STATES 
c NY OUTPUT NUMHFR OF Y EQUATIONS 
c NR OUTPUT NUMBER OF OUTPJTS 
c W OUTPUT NUMHFR OF INPUTS 
c inn INPUT INITIAI MODE FLAG 
c T OUTPUT SAMPi.E TIME 
c 
c 

c 
c 
c 

OTHER PAHAMFTF^S APF DEFINED IN CALLING PROGRAM 

DIMENSION XDOT(NX).Y(NY),X(MX).U(NU).XDOTL(NX)tYLINY)tRLIN«) 

DIMENSION STATEMENT FOP THE MATRIX OAT* FROM LS* 

c 
c 
c 

COMMON /INOUT/ IR.tW.IPRINT.INSERT,LOCATE,NULLtMARK(20»tJNtJO.JS 
REAL LVPO.LVP1.LRO.LRl.LUFO.LufI,LUE?,LOELS0,L0ELS1«LOELS? 
REAL 1 UGO.LUOl .LVC.n.LVOl «LWr.O.LWG! 
COMMON /SC?/ VPVPOlh.M »VPVol (fi,6) ,VPRn(b,3) WPR1 ((S,3) 

1 .VPUFO(f),30) ,VPUE1 (f.,10) ,VPi)E?(6O0) , VPÜtLSO (6,3) 
P.VP0ELS1(6,3) ,VPnElS?(6,3),vPuG0(6,3)»VRIJGI(6,3) 
3,VPVG0(6,3) ,VPVr,l (>,,3) .VPXGn(ft,3) ,VPWG1 (6,3) 
«..RVPOI T.6) ,RVP1 (3,M,PR0(3.-U.RRln,3) 
S.UFVPOf 30,6) »UFVPl (30.6) .UE'OOOO) 
6.UFRI (30. 3) ,UFUFO(30,30)«UEUEI (30.30).IIFUF?(30 ,30) 
7,UEDELS0(30,3)«UEDFLSI(30,3),UEDELS?(30,3) 
fl.UEUG0(30,3),UFUG1(30.3).UEVGn(30.3) ,ÜEVG1(30,3) 
9.UEWOn(30,3),IIFWGI(30.3),TVP0(9,6) ,TVD1 (9,6),TR0(9,3) 
A.TR1 (^.3),TUFn(9.3n).TUE1(9.30),TUF(»(9,30) 
R.T()ELS0(9.3).TDFLSl(9,3).T0FLS?(9,3).TUGO(9,3),TUGl(9,3) 
C.TVG0(9,3) .TVGl (9,3) ,TWG0(9.3) »TW^UttD ,LVP0(1S,6) »LVP1 (15,6) 
O.LRO(lS,3),LRl(t5,3),iuFO(lS,10),LuEl(l5,30).LIJE2(15»30i 
E.LDELSn(l'j,3),LnELSl(l5,3)«LDFLS?(1 5,3),LUG0(1S,3)»LUGl(IS»3) 
F.LVGO(15,3),LV01(IS,3),LWG0(1S,3),lrfGl(15,3) 
G.RANDING(1,3) .UNITY(30.30) 
DIMENSION JHEAn( l?n) .TDRM(1?0) .IDCMdgO) 
DIMENSION IC»»n(8).IHFAOCfl) 
DIMENSION SC(l) 
FOUIVALENCE (SC(1).VPvPO(», 1 ) ) 
IF(IP^INT.F0.6)CAl L DFHUG(1.«»HSIMK.4H1    ,1,0,IK) 
IF(INIT.NE.O) GO Tn ISO 

INITIALISE AND SET MAx DIMENSIONS FOR SIMULATOR MATRIX DATA 

IFMD=10HEND 
KJXVP = 0   «   NXR = 0   %   NXUE = 0 

Figure 18.    Subroutine SIMK1 Program Listing 

SIMKl 2 
SIMK1 3 
SIMK1 <* 
SIMK1 5 
SIMK1 6 
SIMK1 / 
5IMK1 e 
SIMK1 9 
SIMK1 10 
SIMK1 11 
SIMK1 1? 
SIMK1 11 
SIMK1 u 
SIMK1 15 
SIMK1 16 
SIMK1 17 
SIMK1 1R 
SIMK1 19 
SIMKI 20 
SIMK1 Zl 
SIMKI ?2 
51MKI 23 
SIMKI 24 
SIMKI ?5 
SIMKI 26 
SIMKI 27 
SIMKI 28 
SIMKI 29 
SIMKI 30 
SIMKI 31 
SIMKI 32 
SIMKI 33 
SIMKI 3^ 
SIMKI 35 
SIMKI 36 
SIMKI 37 
SJMKl 39 
SIMKI 39 
SIMKI 40 
SIMKI 41 
SIMKI 42 
SIMKI 43 
SIMKI 44 
SIMKI 45 
SIMKI 46 
SIMKI 47 
SIMKI 4fl 
SIMKI 49 
SIMKI 50 
SIMKI 51 
SIMKI 52 
SIMKI 53 
SIMKI 54 
SIMKI 55 
SIMKI 56 
SIMKI 57 
SIMKI 5« 
SIMKI 59 
SIMKI 60 
SIMKI 61 
SIMKI 62 
SIMKI 63 
SIMKI 64 
SIMKI 65 
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MUbSO^O \ NHGSUO 
HV'I<;O = O % NV05I=n 
MWGSO=0 * Ntfr.suo 

NUClcO I NUC?=n t 
NUGOsO 1 NUGl^O » 
NVGOsO S   NVGlzfl \ 
SWGQiO %   MW01=ft S 
NRT = 0 %   N»l.=n %   NBil » NL = 3 
NXVPM = 6 t NXPM=:3 t NXljr"=)0 

JL'=3 
c 
c 
c 
c 
r 

OFFINF   NArtF<;   FOP   SIMULATOP   «ATPJX   D»T» 

PIOIO   «ODY   VEiriCITv   COFFT MATPIX   MAXES 

JHEAOt1)=10nvo/VPn jHFAn(?)=)OHVP/VPl 
jMF*on) = ioMvo/po JHF Al (41 =10H\/D/W] 

JHEAO(=;) =IOHVP/UFO JHFAfl(6) = 10HVP/UF1 
JHEAD(7)=10HVP/UF? JHFAn(8)=10HVP/OFLS0 
JMEAOI<>)=lOHVP/nFL<;l JMFAn(10)slOHVP/OELS2 
JHFAOII I)«IOHVP/UOO jHE*r)( 1?) =10HVP/tJGl 
JMEAOI 13)slOHVP/Vf.n JHFADd«.) =10HVP/VG1 
JHFAD(ISI=10MVP/WGn jHE'iD(l^)=10HVP/l<&l 
JHFAD( I7)=10HVP/UG<;0 JHEäD(J8)=10MtfP/uGSl 
JHFAD (i «J) = i nMVP/vr.<,o jHE«n(?n)=iOHVP/VGSi 

c 
c 
c 

JHFAO(?1)=1OHVP/KGSO JHEAOCPPJSIOHVP/WGSI 

MIGID   ROOY   ATTUUOF    CnFFT MATDlx   NAMES 

JHFAO(?3)=10HB/VP0 S JHEAO(2<.)=10HP/VP1 

c 
c 
c 

JHFAD(aS»=10HP/Pn i JHEäO(2M=10H(}/»1 

PFNOING   MOr)F   fOFFT   MATPIX NAMFS 

JHFAr)(4S) =inMUF/VP0 JHE40(<.6)=10H|JE/VP1 

JMFAn(4/)=10HUF/P0 JHEAO(<»R)=10HUE/R1 

jHFAD(<.s»)slOHiiF/iiFn JHEAD(5o)=10HUt/UEl 
JHFAn(Sl)=10HtlF/l)E? JHEAD(5?)=10HJt/DELS0 
JHFAO(S3l=10HiJF/nEl SI jHEAn(5<.) =10HüE/nELS? 
JHEAn(^5)=10Hl)F/UC,0 JHE»O(5f.l=10H'JE/l)Gl 
JHEAD(S7) = 10HUF/vr,n JHEÄO(5«)=10HUt/VGl 
JHEAO(S9) = 10Mi|F/wGn JHE«O(60)=10HUE/WG1 

JMEAD(M >«lflMUF/lH»«vfl JHE AO(h?) = 1OHOE/UGS1 
jHEAO(h3) = inHi)F/VG<;n jHE*D(feii) = ioHue/vriSi 

r 
c 
c 

JHF AO (f'S 1 = I OHUF/HG«; 0 JnEADCbf«) =10H'Jt/«(GSl 

SEN50P   COEFT   MATPK   NAMfS 

JHEAD(«.7)=10HT/VP0 JMEAD(6«)=10HT/VP1 

JHFAO(ft<J) = 10HT/R0 JHEAn(7P)=10HT/Pl 
JHEAO(71) = 10HT/IJf 0 )HEAr)(7?)=10HT/'üfcl 
JHFAD(73)=inHT/ÜF? jHEAn(74)=iOHT/nFLsn 
JMEAD(75) = 10HT/r)FLcl JHE»O(7«.)=10HT/0ELS? 
JHEAO(77;=10HT/UG0 IHFAD(7P)=10HT/UG1 
JHEAD(7q)=10HT/VG0 JHE«D(80)=10HT/VG1 
JHEAD(Bl)=10HT/««r,0 jHE»D(fl?)=10HT/W61 
JHFAO(fl3)=10HT/UGSn jHEAD(fl4)=10HT/üGSl 
JHFAD(«S)=inHT/VGSO jHEAO(8ft)=10HT/VGSl 

c 
c 
c 

JHEAD(H7)=10HT/WGSO JHE«D(8«)=10HT/WGS1 

LOADS   COEFT   MAJPIX   NAMES 

JHFAOtft'Jli'OHL/VPn $ 
JHFAO(91)=inK:/po t 
JHFA()(93)=10HL/IIF0 % 
JHEAO('}S) = 10HL/'UE? « 
JHFAO(<>7)=10HL/nFL<;l % 
JHFAD(O<il)=10HL/ljGn * 

JHEAD(9n)=10HL/WPl 
JHE«0(9?)=10HL/Pl 
JHFAD((»(.)=10ML/UF1 
JHF.AD(96)=10HL/OFLS0 
JHEAD(9«)=10HL/OEL52 
JHEAO(inn)=inHL/UGl 

SIMK) 6f. 
SIMK] hr 
S1HK1 6H 
SIMK1 h9 
SIMK1 70 
S I MK 1 71 
SIMK1 7? 
SIMK1 7 J 
S1MK1 7u 
STMK1 7S 
SIMK1 7*. 
SIMKl 77 
SIMKl 7H 
SIMKl 79 
SIMK) 80 
SIMKl hi 
SIMKl 8? 
SIMKl 83 
SIMKl Hi, 

SIMKl 8S 
SIMKl 86 
SIMKl 87 
SIMKl 88 
SIMKl 89 
SIMKl VO 
SIMKl 91 
SIMKl 92 
SIMKl 91 
SIMKl 9^ 
SIMKl 9S 
SIMKl 9», 
SIMKl 97 
SIMKl 9^ 
SIMKl 99 
SIMKl 100 
SIMKl 101 
SIMKl 5 0? 
SIMKl 103 
SIMKl 104 
SIMKl 105 
SIMKl 106 
SIMKl 107 
SIMKl inH 

SIMKl 109 
SIMKl 111) 
SIMKl 111 
SIMKl 112 
SIMKl 113 
SIMKl IU 
SIMKl us 
SIMKl m 
SIMKl 117 
SIMKl 118 
SIMKl 119 
SIMKl 120 
SIMKl 121 
SIMKl 12? 
SIMKl 123 
SIMKl 124 
SIMKl 12S 
SIMKl 12h 
SIMKl 12? 
SIMKl 128 
SIMKl 129 
SIMKl 130 
SIMKl 131 

Figure 18.    Subroutine SIMKl Program Listing (Continued) 
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c 
c 
r 

r 
C 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

JrtF»lM 101) = lOHL/VGn « 

jHf:*O(l03i = 10HL/*r,n % 
JMFAOf 1051 =10Hl /UG<;0 S 
jMr*0( 107) = iOHi./vG«;n % 
JHF*D<10<i) alOHl./«G^O » 

MISCFLLANt'OUS   "AT«?« NAMES 

IHFAOdO?) M0ML/VG1 
Ihr AD( in*.) tlOML/KGl 
)MtAD«life)=inML/üGSI 
IM» AD(108)^lOML/VGSl 
IMF And 10)=10Mt/*G51 

JHFAO( 111) = inH(RANniNr,)     *   IHFAD( n?) I10r',f INISHED» 

SFT UO MAX POW AW COl  OlMFNStONS FO» SIMULATOR MftTWU DATA 

00 t 1=1.16 
11 = 1 
I?=l«.M 

I<. = 48d 

IO»M(I 1)=NXVPM %    InOM; r?)=N»HM 
I0RM(14)=NRTM * 10PM(IS)=NRLM 
CONTINUE 
DO f>   U1.5 
J«( 16M-16) 
IDCMIJ»!IsNXVPw $ 
IDCMI j»3)»NXRM  $ 
IOCM(J«S)=NXUr" » 
iOCM(J.8)=NUCM % 
IDCM(J.l1)=NUGM S 
tncM(j.i'.)=Nur,M % 
CONTINUE 
IORM(()i )=NpM %   I0CM(81 ) =Nl.M 
ioRMm?) = 3o s locMtgajrao 

CHECK IF SCRATCH AORAV SI7E IS SUFFIC1FNT 

NsO 
00   8   1=1,20 
N=N*I0RM(I)»IOCM(I) 
00  9   1=33.8? 
N=N»IORM(I)»IOrH(I) 
IFIN.GT.MS?) 

1CALL   0F»»M(HS1 .N,MS3,MS<..MS1 «MS?. MS3.MS'  » 1 . 0,<.HS I MK .<»M1 , IM) 
IFdPRINT.EO.MCALI.   DFflUÜ (P.'.HS I MK ,<«Hl .1.0,1»*) 

INITIALIZE   THE   MEMORY   WHERE   SIMULATOR   MATRIX   DATA    IS   STORED 

*    TOWMdl) =NXUEM 

IDCM'J»?)=^«VPM 
TDCM( J»lt) =N»RM 
TOCM(J»m)INXUFM « IOCM(J»7)=NXUFM 
IDCMI J»9) =Ni'CM * IDCM( J«l 0) =NUCM 
IOCM(JM2)SMUGM * I0CM( J*13)=NUr.M 
TOCMCJ^15)=NUGM » IDCMIJ*16)=NUGM 

00 10 I=1.N 
io scd)=o.o 

RTAD LSA SIMULATOR OFC« IOENTIFICATI0M CARO 

1?  CONTINUE 
REAOdP.lft) ICARD 

16     FORMAT(HAIO) 
IFdCARDd) .FO.IENO)RFTU«N 

lFniPRlNT.EO.3) .Ot. dPRlNT.GT.4) )WRITF(I*t22) 
1F{ dPRlNT.EQ.3) .OR. dPRIN*.GT.<.))W«lTE(lW.2<f) ICARP 

22     FORMAT)//.20X,?7H<Hi»   | SA   -   TL^XSTAH   DATA   •••,//) 
2«»     FORMAT!//,IX,8AI0,//) 

DO   2«   1*1,8 
28      lHEADd) = IC*ROd) 

PEADdR.16) ICAOO 
MHEAD=ICARDd) 
DECODE(10.30,ICARD(2))NROW.NCOL 

30     F0RMAT(2IS) 
IFdCAPOdl .NF.IENniGO   TO   5? 

Figure 18.   Subroutine SIMK1 Program Listing (Continued) 

SIMKl 13? 
SIMK1 131 
SIMKl 134 
SIMKl 13S 
SIMKl 13* 
SIMKl 137 
SIMKl 13« 
SIMKl 134 
SIMKl 140 
SIMKl IM 
SIMKl 1*2 
SIMKl 1^3 
SIMKl 144 
SIMKl l*S 
SI"K1 1*6 
SIMKl l*T 
SIMKl 148 
SIMKl 149 
SIMKl isn 
SIMKl 1SI 
SIMKl IS? 
SIMKl 1S3 
SIMKl 1S4 
SIMKl 15S 
SIMKl IS* 
SIMKl 1S7 
SIMKl 1SH 
SIMKl 1S9 
SIMKl 160 
SIMKl 161 
SI»K1 16? 
SIMKl 16) 
SIMKl 164 
SIMKl 16S 
SIMKl 166 
SIMKl 167 
SIMKl 168 
SIMKl 169 
SIMKl 170 
SIMKl 171 
SIMKl 172 
SIMKl 173 
SlMK] 174 
SIMKl 1 7S 
SIMKl 176 
SIMKl 177 
SIMKl 178 
SIMKl 179 
SIMKl 180 
SIMKl 181 
SIMKl 18? 
SIMKl 183 
SIMKl 184 
SIMKl 1HS 
SIMKl 18* 
SIMKl 187 
SIMKl 188 
SIMKl 18'» 
SIMKl 190 
SIMKl 191 
SIMKl 19? 
SIMKl 193 
SIMKl 19ft 
SIMKl 19S 
SIMKl 196 
SIMKl 197 

90 
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c 
c 
c 

Jt)=lB 

i.ncATf SIMULäTOO PFCK DATA 

.1?  CONTlNijE 
PFAD(I».lh)ICAUO 
IF (FOF ( IR) ) 36.'.'< 

36  CONTIMlie 

PRINT FRPOP MF<;SFGF 

WPITF{IW.^O)IP 
40  FORMAT(1H1,//.1X.BOMVFMICLF DAT* CAMMOT bF FOUND ON F1LE= 

STOP Ul 

READ MATRIX NAMF CARD 

Ul,      CONTINUE 
IFdHFARd ) .NE. ICA^Od) )G0 TO 1? 
REAOtiR.lblICARO 
MHEAOMCARfKl ) 
DECODE(10.30.ICAPD(?)jNRQw.NCOL 
GO TO S2 

4B  CONTINUE 
RFAD(IP.16)ICAPD 
MHEA0=ICAH0(1) 
DECODE (10.30. ICAR0(?) )NROW.»lCOL 

S2  CONTINUE 
TF(IPRINT.EO.fi)CALI DEBUG ( 3.<»HSIMK .«.Hi   .1.0.1»*) 
00 S4 1-1.11? 
IF(MHEA0.E(J. JHFAD(T) )r.O To "^H 

Si*      CONTINUE 

PRINT FRROR MESSEGF 

55 CONTINUE 
WRITE(IW.56) 

56 F0RMAT(1M1.//.1X.1QHERP0H IN INPUT DATA) 
STOP 111 

READ AND PRINT LSA SIMULATOR DECK DATA 

58  CONTINUE 
IF(I.GF.ll?)GO TO of» 

COMPUTE 11 FROM I e;0 THAT STEADY GUST COEFT MATRICES ARE 
STORED IN THE SAME LOCATIONS AS THE GUST COEFT MATRICES 

11 = 1 
IF( (I.GT.16) .AND. (l.Lf".?6) ) I 1=1-6 
IF( (I .GT.26) .AND. (T.LE.'.*) )r,0 TO 5S 
IF( (I.r,T.*»<») .AND. (I.LE.60) ) 11 = 1-1? 
IF((I.GT.60).AND.(I.LF.B2))11=1-1« 
IF((I.GT.«?).AND.(T.LF.104))IT=I-?4 
IF((I.GT.104) .«ND.(I.LF.112))11 = 1-30 

COMPUTE ARRAY START INDEX FOR SIMULATOR MATRIX DATA 

N=l 
IM1=II-1 
trm.fQ.33) IMI=?O 
IF(IMl.EO.0)GO TO 70 
JM1=IM1 
IF(IM).GT.20)JM1=2P 
DO 60 J=l.JMl 

.12) 

SIMKll^H 
SfMKl1^4 

S1MK1200 
SIMKiaOl 
SIMKl^O? 
SIMK1203 
SIMK1?0<» 
SIMKl^OS 
SIMK1206 
SIMK1207 
StMKl?08 
SIMK^OQ 
SIM<1?10 
STMKl?ll 
SIHM2!2 
siMKi?n 
SIMK1?U 
SIMK1215 
SIMK1216 
SIMK1217 
SIMK121B 
SIMK1219 
SIMK1220 
SIMK1221 
SIMK122>' 
SIMK\2?3 
SIMK122<. 
SIMK1225 
SIMK1226 
SIMK1227 
SIMKl?2H 
SIMK122^ 
SIMK1230 
SIMK1231 
SIMK123? 
SIMK1233 
SIMK12H» 
S1MK1235 
S1MK1236 
SIMK1237 
SIMK123a 
SIMK^S1» 
SIMKIP'.O 
SIMK^'.l 
SIMK12'*2 
SIMK12'.3 
SIMK1244 
SIMK^'.S 
SIMK124»5 
SIMK1247 
SIMK124H 
SIMK12'»9 
SIMK1250 
SIMK1251 
SIMK12S2 
SIMK1?S3 
SIMK1?54 
SIMK1255 
SIMK1256 
SIMK1?57 
SIMK1258 
STMK12S-1 
SIMK1260 
S1MK1261 
SIMK126? 
SIMK1263 

Figure 18.    Subroutine SIMK1 Program Listing (Continued) 
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60 

65 
70 

C 
r 
c 

80 

c 
C 
c 

r 
c 
c 

N = N«II)»M( J)»IOCM( J) 
ifdMi.tf .?0)r.n TO TO 
no   65   J=33tIMl 
N = N»inPMU)»IfKM(J) 
CONTIMl/E 

RFAD   ANÜ   PRINT   SIMULATOR   MATRIX   ÜATA 

NROWM=IOWM(II)    %   MrnLM=IOCM( I I) 

CALL    tNPTUSCfN) tNPOWM.NCOLMtNROW.NCOLtlH) 
CALL   MPRS1 (SC(N) tNPOWM.NCOLM.sjROX.NCOLtMHEAD) 

COMPIJTF   STATE   niMEMSION   OF   SlxULATO«   HATHIX   OATA   PEAQ 

If ( (1I.ÜT.00) .ANin. (TI ,LE.16) )NXVP = NRn* 
ir»(II.GT.16) .AN0.(n.LE.32) )NXP«NflOW 
IT ( (II .GT.3?) .AND. (ILLE.^fl) )MXUE = N»Ort 
IF! (I I.GT.48) .AND. (fl.t^aMt )NRTsMQOM 
ir((I I.GT.64).AMD.(II.LE.80))NRL=NWOW 

COMPUTE    INPUT   DIMENSION   OF   SIMULATOR   MATRIX   DATA   READ 

DO BO js 
JJ=(J-1) 
IFUJ.LT 
IF(jj.ra 
IF(JJ.FO 
IFtJJ.EO 
IFIJJ.EQ 
IF<JJ.EQ 
IFIJJ.EQ 
IF(JJ.FO 
IF(JJ.EQ 
IFUJ.FO 
IF(JJ.EO 
IFIJJ.FU 
IFIJJ.FO 
IF<JJ.FO 
IFUJ.FO 
IFUJ.FO 
IFUJ.FO 
CONTINUE 
GO   TO  4« 

1«5 
•22*1 
.96)50   TO   BO 
.110)00   TO   80 
.l»6)NUCl=NrOL 
.97-)NUC?sNrOL 
.98)NUC3=NCOL 
.99»NUG0»NCOL 
.100INIIG1=NCOL 
.101»NVG0=NCOL 
.10?)NVR1=NCO| 
.103)NWG0=MCO(. 

. 104)Nwr,l=NCOL 

.J05)NUGS0SNCOL 

.106)Nur,Sl=NCOL 

.107»NVGSO=NCOL 

.108)NVGS1=NCOL 

.109)NWGSO=NCOL 
•llOINWGSlsNCOL 

r 
C 
C 

PRINT THE LAST CARD READ FROM SIMULATOR MATRIX DATA 

98  CONTINUE 
IF{(IP»INT.E0.3).OP.<IPBINT.6T.*)>«*RITF'(IW.IOO»MMEAD 

100 FORMAT(//,10X,A10./) 
IF(IPRINT.E0.6)CALL DEBUG(4.4HSIMK,4H1   «l.O.I«) 

FORM THE UNITY MATRIX 

IF<NX'JF.EO.0)GO TO 134 
DO 130 I=1.NXUF 
DO 130 J=1.NXUF 
UNITY(I.J)=0,0 

130 UN1TY(I,I)=1.0 
134 CONTINUE 

CHECK FOR DIMENSION ERROR 

IF((NXVP.LE.NXVPM).AND,(NXR.LE.NXRM).AND.JNUUt^LX^HXUtMJ 
1.AND.(NUC1.LE.NUCH).AND.(NUC2.LE.NUCHI.AN0.(NUC3.LE.NUCM) 
2.ANO. (NUGO.LE.NUGM).AND. (NUr,l.LE.NU6M) 
3.AND.(NVGO.I E.NUGM).AND.(NVftl.LE.NUGM) 

SIMK1P6«» 
SIMKI?f,5 
SIMK1?66 
SIMK1?67 
STMK1P6H 
SIMK1?6<} 
S!MKl?7n 
SIMK1?71 
SIMK1?7^ 
SrMKI?73 
SIMKl?r4 
SIMKli?75 
5IMK1P7», 
SlMKl?77 
5IMK|i>7H 
SIMK1279 
SIMK1280 
S1MK1?81 
SIMKl?«^ 
SIMKI?83 
SlMKl?84 
SIMKl?flt; 
SIMK1?H6 
SIMK1?87 
SIMK1?8^ 
SIMKl?8g 
SIMK1?90 
SIMK1?91 
SIMK1?92 
SIMK1?91 
SIMK1?94 
SIMK1?9S 
5IMK1?96 
SIMK1?97 
SIMKl?9a 
SIMK1?99 
SIMK13U0 
SIMK1301 
STMK130? 
SIMK1303 
SIMK1304 
SIMK1305 
SIM«I 30^ 
5IMK1307 
SIMK130« 
SIMK1309 
SIMK1310 
SIMK1311 
SIMK131? 
SIMK1313 
SIMK1314 
SIMK131S 
SIMK1316 
SIMK1317 
SIM»a318 
SIMK1319 
SIM^1320 
SIMK1321 
SIMK1322 
S1MK1323 
SIMfl324 
StMK132S 
SIMK1326 
SIMK1327 
SIMK1328 
SlMKn29 

Figure 18.   Subroutine SIMK1 Program Listing (Continued) 
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•..AND. (NWGO.LF.NDGMi .AND, (NHM .LF.NUGM) 
S.&ND. (NtiriSO.Lf.NllGM) . ANO. (NuG«; 1 .LF.NUG««! 
6.AND.(NVGSO.LF.NUGM).AND.(NvGSl.LE.NU&M) 
7.ANO.(NWGsn.LE.NUGM).AND.(NwG«. I.Lf.NOGM) 
H.AND.(NRT.LF.NBTM).AND.(N»L.LF.NRLM).AND.(N8.LE.N8MI .AND 
9. (NL.LF.NLM))Gn   TO   13« 

136   rnBMAT(lMl,//.lX.i.1MOlMFNSInN   OF   L5A   DATA   F«CEFOS   THAT   USFD 
1.16HSUOB0UTINE   SIMKD 

STOP   111 
136   CONTINUF 

IN 

COMPUTF SYSTEM niMFNSIONS 

NXsNXVP'NAW^NXHE»? 
NU=NUCl»NUC2»NUC3»MUGn*NUGl»NvG0»NVGl»N*G0»NW&l 
UNUGS()»NUGSl.NVGSO.NVr,Sl*NWr,SO»NWr.Sl 

NP=NRT*NBL 
IFdR.NF.^IGO TO 1? 
1P = JR 
IF(IPP1NT.EQ.MC»LI 
RETURN 

DFÖUG(5,*MSlMK.<.Hi   ,1,0.1*1 

C 
c 
r 

150 
c 
c 
c 

c 
c 

c 
c 
c 

PRINT ERROR MESSEOr 

CONTINUE 
WRITEdK.lAS) 
FORMAT(1H1.//,1X,3^HOIMENSION  ERROR 
STOP   111 
CONTINUE 

DIEEEPENTIAL   EOUATTONS   FOP   RIGID   ROOY   VELOCITIES 

IM   SURROUTME   SlMKl» 

IF(NXVP.LE.O)GO 
DO 2fcO I=1,NXVP 
X0OTL(ns0.0 

TO 264 

152 

FROM RIGID RODY VEl 0CITIE5 

DO 152 K=1,NXVP 
XOOTL(T)=XDOTL(n»VPVP0(I,K)»X(K)»VPVSl(I»K)«XOOT(K) 

IF(NXR.LE.0)GO TO 160 

FROM RIGIU BODY ATTITDOFS 

DO 156 K=1,NXR 
KK=NXVP*K 

156 XOOTL (I) =XDOTL (I > »VPRO (1»K>«X (KK> »VPRl (I .K) »XDOKKK? 

160 CONTINUE 
IF(NXUF.LE.0)GO TO 16« 

C 
C 
C 

FROM ^ENDING MOOES 

00 164 K=1,NXUF 
KK=NXVP*NXR*K 
KKKsNXVP*NXR*NXUE*K 

164 XD0TL(I)=XDOTL(n»VPUE0(I,K)»X(KK)*VPLJ£l (J,K)»X(KKK) 
l*VPUE2(I,K)«XOOT(KKK) 

168 CONTINUE 
C 
C 
C 

FROM CONTROL SURFACE INPUTS 

TO 184 

172 

IF(NUC1.LE.O)RO 
DO 172 K»1,NUC1 
XDOTL(I)»XOOTL(11»VPOFLSO(I,K)»U(K» 
IF(NUC2.LE.0)GO TO 184 

Figure 18.   Subroutine SIMK1 Program Listing (Continued) 

SIMK1330 
SIMK1331 
SIMKJ332 
SIMK1333 
SIMK1334 
SIHK1335 
5IMK1336 
5IMKn37 

SIMK1339 
SIMK1340 
SIHKH*! 
SIMK13*2 
SIMK1343 
älMMi*'» 
S1MK1345 
S1MK13*6 
SJ*tKli*7 
SlMKll^B 
siMKn^p 

SIMK1351 
S1MK1352 
StHK1353 
SIMK1354 
SIMK1355 
SIMKUS& 
SIMK1357 
SIMK135H 
SlMia359 
5IMK1360 
SIMK1361 
S1HKJJ1ÜI2 
SIMK1363 
SIMK136* 
S1M«1365 
SIHK 1366 
SIMK1367 
SIHK136a 
SIMK1369 
SIMK1370 
SIMK1371 
SIMK1372 
SIMK1373 

SIMK13T5 
S1MK1376 
SIMKIIU 
SIMK1378 
SIMK137«» 
SIMK13B0 
SIMK1381 
SIMK1382 
SIMK1383 
SIMK13B4 
SIMK1385 
SIHK13a6 
SIMK1387 
SIMK1388 
SIMK1389 
SIMK1390 
SIMK1391 
S1MK1392 
SINK1393 
SIMK1394 
SIMKn95 

93 
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DO 17»i K=l,NUr? 
KKiNKCl»K 

17^ xnnTL(I)=*OOTL(I)♦VPOFLSJ(I.K)«U(KKI 
ir(Nuci.LE.o)Gn TO is«. 
00 180 KsltNUCI 
KK«MUC1♦NUC?«K 

180   xnnTL (i) =xoon (I) »VPOFUSZ.« I •*) »iKKKI 
18^   COMTT^tlE 

MU=NUC1 »NUC^^NIJCS 

FPQM U-GUST IMPllT«; 

IF (NllGn.LK.O)GO TO 19*. 
DO 18-' Krl.NUGn 
KK=MU»K 

1«« X0OTL < I I)=XDOT|. (II) ♦VPUG0( UK)«U<KK) 
IF(NUG1 .LE.0)GO TO 1 9f, 
DO 19^ K=1,NUG1 
KK=MU«NUGO»K 

19?   XDOTL (Tn=XDOTL (III «VoUGl ( t .K) »UIKK) 

19IS   CONTIMIIE 
MU=MU«»JUGO»NUGI 

C 
C 
c 

r 
c 
c 

c 
c 
c 

r 
c 
r 

FCJO* V-GUST INPUTS 

IF(NVG0.LE.n)GO TO 308 
DO 200 K=l,NVG0 
KKsMU»« 

?00 XDOTL ( Tn=XDOTI. (ID »VPVGO (I ,K ) «U (KK) 
IF(NV01.Lf.OIGO TO 208 
DO 20^ K=1,NVG1 
KK = Ml)*NVGÜ*K 

20^ XDOTL (II )=XOOTL(in »VpVGl (I,K)»IJ(KK) 
20« CONTINUE 

MU=NU»NVG0»NVG1 

FPOM W-QUST INPUTS 

IF(NW'in.LE.0)GO TO 220 
DO 212 K=1,NWG0 
KK=MU»K 

212 XDOTL(11)=XDOTL(Il)♦VPWG0(I,K)«U(KK( 
IF(NWG1.LE.0)GO TO 220 
DO 216 Kal.NWGl 
KK = MIJ*NWÜ0«K 

?1(S   XOOTLdt )=XDOTL (II)*VPWGl ( I,K)»U(KK) 
2?0   CONTINUE 

MU=HU*NWG0*MNG1 

FROM STEADY U-GUST INPUTS 

IF(NUGS0.LF.0)GO TO 2^2 
DO 224 K=1,NUGS0 
KK = MU*x' 

??4 XDOTL(n)=XOnTL (I l)»VPUri0( r»Kt«U(KK) 
IF(NUGSl.LE.0)GO To 212 
DO 22H K = 1.NIJG^1 
KK=MU»NUGS0^K 

229 XDOTL (II)=XDOTL(II)»VPUGl(I.K)«U(KK) 
232 CONTINUE 

MU=MU*NUOS0*NUGSl 

FPOM STEADY V-GUST INPUTS 

IF(NVriS0.LE.0)GO TO 244 

SIMKI39f> 
SIMK1397 
SIMKn98 
SlMkl199 
SIMK1400 
SIMHUQl 
SIMKU0? 
SIMKU03 
SIMK1404 
SIMK1405 
SIMKU06 
SIMK1407 
SIMK1408 
SIMKI409 
SIMK1410 
SIMK1411 
SIMK1412 
SIMK1413 
SI MX 1414 
SIMK141S 
SIMK1416 
SiMKi4~17 
SIMK14I8 
S1MK1419 
SIMK1420 
STMK1421 
SIMK1422 
SINK 1423 
SIHK1424 
SIMK1425 
SIMK142IS 
SIMK1427 
.SlMKlill.« 
S1MK142«» 
SIMK1430 
SIMK1431 
siMKl432 
SIMK1433 
S.LMKJ4J4 
SIMK143S 
SIMK1436 
SIMKU37 
SIMKIO« 
SIMK1439 
SIMK1440 
SiMK1441 
SIMKU42 
SLMK1443 
SIMK1444 
SIMK1445 
SIMK144_ft 
SIMK1447 
SIMK1448 
SIMKJ449 
SIMK14S0 
SIMK1451 
.SIMK1A52 
SIMK1453 
SIMK1454 
SIMKJ4S5 
SIMK145*S 
SIMK1457 
5lMKi458 
SIM~K1459 
SIMK1460 
SIMK1461 

Figure 18.   Subroutine SIMK1 Program Listing (Continued) 
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r 
c 
c 

c 
c 
c 

c 
c 
c 

on ?38 K=itNvr><;o 

?3(S «DOTL ( I I ) =XDOTl ( I I ) ♦VPVGO ( I .K) »UlKK ) 
IF (Nvr.si.LF.ninn m ?<.4 
no ?40 KM .Nvr,«;i 
KK=MIJ.WVGSO»»< 

?<»o xnnTL ni )=xDnTi (11) »VDvr.i (I .K)»U(KK) 
?l*t*   CONTINUF. 

MHsMU»NVGSn»Nvr,si 

FOOM   STF.AOY   W-r,l)ST    JNUDTS 

IF (NWG«;0.l.F.0)GO   Tn   ?c;6 
no 24H K=I .Nwr,cn 
KKrHIJ»* 

?«.«   XOOTLI I I)=XOOTl   ( I I ) «VPttGOi I.KI*UlKKI 
IF (NWG«;! .LF.niGo To ?c;h 
00 2S? Ksi.Nwr,1;! 
KK=MIJ»MWGSO»K 

?S?   XOOTL(II>=xnoTI   (III.VDWGl (I.H)»U(KK) 
256   CONTINDE 

MJ = MU«NWGSO«Nli<GSl 
260   CONTINIIF 
264   CONTINUF 

OIFFF'FNTIAL   FOIIÄTTON";   FOQ   O I r. ID   POOY   «TTITUOES 

IF(NXP.LE.0)GO   TO   ?n0 
no 2i? 1=1,NXP 
1 I=NX\/P»I 
xnoTLd l)=o.o 
If (NXI/P.LE.OIGO   TO   ?7? 

FROM  RJGIO   BOOY   VFlOClTIE<; 

00   26H  K=1.NXVP 
XOOTL (II )=XnOTl. (in.PVP0II.*)oX(K)«^VOMI .K)»X()OT(K» 
CONTINUI-: 

26R 
272 

27ft 
260 

C 
C 
c 

2H4 

28« 
2'i2 

FBOM   ^IGID   ROOV   ATTITllOFS 

00   ?7'>  K=1,MXR 
KK=NXVP»K 
XOOTL (II)=XnOTl   (I I) ♦PPn( I,K)»X (KK) .««1 ( It<)»XD0T('<K) 
CONTI'vlUE 

OIFFEWFNTIAI    FOijATION«,   FOP   «FNOING   ^OOF   ÜT5PLACFMFNTS   ANIU   »ATFS 

IF(NXitF.Lt.0)GO   TO   19*, 
00   2«<.   I = 1,NXIIF 
II=NXWP»NXR*I 
XOOTL (II)=0.0 
00   2«'.   K = 1,NXI)F 
KK=MXVP»NXR»NXHE*K 
X0OTL(II)=XOOTL (II) »IIMlTYd .K)»X(*K) 
00   392   Isl.^XMF 
II=NXVP*NXH»NXIIF»I 
XOOTL(II)=0.0 
IF(NXVP.LE.0)GO   TO   29? 

FROM RIGID ROOY VE(OCITIE<; 

00 28H K=1.NXVP 
XOOTL(II)=XOOTL( I I ) «UrVPO ( I .K ) »X(K)»UEVPl(I.K)««DOT(K) 
CONTINUE 
IF(NXR.LF.0)GO TO ?9R 

Figure 18.    Subroutine SIMK1 Program Listing (Continued) 

SIMK \uh? 
SIM< u^<^ 
SIMK hhU 

SIMK (thS 
SIMK ,4A(i 
SIMK <.M 
SIMK (thA 
3IMK 146^ 
SIMK 14 7') 
SIMK 471 
SIMK 47? 
SIMK 471 
SIMK 4 74 

SIMK 147S 
SIMK 147^ 
SIMK 1477 
SIMK 47« 
SIMK 147« 

SIMK 14X0 
SIMK 1481 
SIMK 1412 
SIMK KM 
SIMK 1444 
SIMK 14HS 
SIMK 4H>, 
SIMK 4H7 
SIMK l4Hy 
SIMK 48Q 
SIMK 490 
SIMK 491 
SIMK 49? 
SIMK 491 
SIMK 494 
SIMK 49S 
SIMK 49^ 
SIMK 497 
SIMK 49g 
SIMK 499 
SIMK son 
SIMK SOI 
SIMK so? 
SIMK SOI 
SIMK S04 
SIMK SOS 
SIMK SOft 
SIMK1 S07 
S IMK soq 
SIMK S09 
SIMK SIO 
SIMK Sll 
SIMK SI? 
SIMK sn 
SIMK S14 
SIMK SIS 
SIMK mf 
SIMK S17 
S I MK SIM 
SIMK SIQ 
SIMK S20 
SIMK S21 
SIMK S2? 
SIMK S?1 
SIMK S24 
SIMK S?S 
SIMK S^^ 
SIMK S?^ 
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F«OM   »1610   BOOV   ATTITUDES 

no ?9^ KSI«Mxa 

?9iS   XOOTL < I !• ^xnOTl   ( I I 1 ♦UFWO ( I ,<<) "X (KK) »itEPl t t «K) »«nOT (K«) 
?9ft   C ON T I Ml It 

FOQM   -ifMOINI",   MnflFs 

00   30.1   KM.NXUF 
KK=NXVP«NXR»K 
KKK=N<VP»NX««NXIIf>i' 

TOO   XOOTl ( U )=XOOTl ( Ml ♦UFI)FO( I .K ) »X (KK ) • JFtIF 1 ( I .K ) «X (KKK ) 
1 ♦JFUE^' ( I .K) »XOOT (KKK) 

F»OM   CONTROL   VIRFArF    INPUTS 

IF INUC] .Lt .OIGO   TO   11»- 
00   TO"«   K=l.NUCl 

IC   XOOTI. ( n >=XDOTl  (ID ♦tlFOELS0(I.K)»il(K) 
lF(NIJC?.LE.n)&0   TO   31* 
00   30H   K=1,NUC? 
KK=NUC1»K 

30«   XPOTL ( II>=XOOTI. (II) ♦UF0FLS1 ( !.K)»i|(KKI 
IF (NIJC3.LE.0)riO   TO   3l«S 
DO   3^   K=l .NIJC3 
KKsNUCl»NUC?** 

312   XOOTL (II )=xnoTL( I I) •l)FDFLS2( I .K)«U(KK) 
316   CONTINUE 

MU=NUC1 »NUCPtNllCS 

FROM   IJ-OUST    INPUTS 

IF(NUfin.LE.n)fiO   TO   328 
00   320   K=l.Nl)r,0 
KK=MU»K 

320   XQOTL(II)=XDOTL( I I)»UFI/nO(I.K I »U(KK) 
IF{NUG1.Lt.OlOO TO 32« 
00 32<« K = ltNur,l 
KK=MU»Nl)GO*K 

3?<»   XDOTLdllsXOOTL (III »UFUGl (I .Kl »IKKK ) 
3?«   CONTINUE 

MU=MU*NUG0»NUr,l 

FROM V-GUST INPUTS 

lF(NVGn.LE.0)r.O TO 3<»n 
00 332 K=l,NVGn 
KK = MU*t< 

332   XDOTL ( ID = XOOTL (ID ♦UFVGU ( I .K ) »U (KK ) 
IF(NVG1.LE.OIGO   TO   3*0 
00   336   K=l.NV6l 
KK=MU*NVGO»K 

336   XOOTL(Tn=xnoTL(II)*UFVGl ( I .K ) m (KK ) 
3<»0   CONTINUE 

MU=MU*NvriO»NVGl 

FROM W-GUST INPUTS 

IF(NWG0.LE.0)GO TO 3S? 
00 34* K=1»NWG0 
KK=MU*K 

3** XnoTL(II)=XOOTL( I I > »UF.WGO ( I ,K ) »11 (KK ) 
IF(NWG1.LE.O)GO TO 352 
00 3<.8 K = lfNWGl 

SIMK 
S1MK 
SIMK 
SIMK 
SIMK 
S1MK 
ST«* 
SIMK 

SIMX 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SlMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
Si*« 
SIMK 

is <n 
ISM 
ISJ? 
)S33 

ISiS 
lS3h 
IS37 
1S3« 
l^tj 
IS'.O 
IS*1 
IS*.-* 
1S*3 
IS*'* 
IS^S 
IS*», 
IS*? 
IS*« 
1S*^ 
ISbl 
issi 
iss? 
1S53 
lS5a 
ISSS 
ISS6 
1SS7 
ISSfl 
ISSsi 
1^6 0 
IS61 
1S6? 
IS63 
1S»>* 
1S6S 
ISIS6 

1S6 7 
1S6« 
lS6-( 
1S/0 
1S71 
1S72 
1S73 
1S7* 
1^7S 
is?* 
IS77 
IS'« 
1S7<} 
1S«0 
ISÖ1 
ISM? 
1SH3 
1SH* 
15«S 
IS86 
IS«7 
^«M 

ISHI 
lS-»0 
IS'Jl 
1S4^ 
is'n 

Figure 18.   Subroutine SIMK1 Program Listing (Continued) 
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i<.8 xnoTL (i n=xnoTi (r n ♦UFwr.i (i ,K)»U(KK) 
35? CONTINUE 

Ml) = MU»NXr,0»NWGI 

TROH   STEADY   tl-OUST    INPUTS 

IF <NUt",c;o.LE .OJr.O   TO   3*«<. 
00   3Sb   K=l.NUOSn 
(f KJrMU«" 

356   XDOTL(t I )=XDOT|  (li)♦UEUGOlI.K)«U(HK) 
ir(Ni.ir,<;i.LE.O)r,o To 3is<. 
On   360   K = l.NUf,Sl 
KK=MU*NUGSO*K 

360 XOOTL(TD =XOOTL(11)«UruGl(l,K)«U(KK) 
364 CONTINUE 

MU = MU*NU650»Nur,Sl 

EPOM STEAUY V-r,uST INPUTS 

IE (NVr,SO.LE.O)riO To 376 
no 36« K=i.Nvr,so 
KK=MU«K 

36ft   XDOTL(I I)»XDOTL(II)»UFVGO(I,K)•U(KK) 
IE(NVii«;l.LE.O)r,n   To   376 
00   37?   K=UNVOM 
KK=MU*NVGSO»K 

37?   XOOTL(n)«XOOTL(II)*UEVGl (I,K)»U«KK) 
376   CONTINUE 

MU=MU»NVGS0*NVG51 

C 
c 
c 

c 
c 
c 

c 
c 
c 

EPOH STEADY W-GU5T INPUTS 

IE(N*GSO.LE.0)GO   Tn   3«» 
00   380   K=1,NWGS0 
KKs*IU»K 

380   XDOTL ( in=XOOTL (III »UEWGU (I ,K ) «UCKK ) 
IE(N¥GS1.LE.O)GO   To   3«H 
00 384 K=ltNXGSl 
KKsHU*N«<GSO*K 

384 Xt)v->TL (II) »XOOTL (II) »UFBGl (I .K ) «U (KK I 
388 CONTINUE 

MU=MU»NWGS0«NWGS1 
39? CONTINUE 
396 CONTINUE 

SENSOW E0UATI0N5 

IF(N«T.LE.0)GO TO S16 
00 51? 1=1.NRT 
RL(II=0.0 
IF(NXVP.LE.O)Gn TO 404 

FROM RTGIO HOOY VELOCITIES 

00 400 K=lfNXVP 
400 RL(I)=PL(n»TVPO(I,K)»X(K).TVPl (I .K ) «XOOT (K) 
404 CONTINUE 

IF(NX».LE.0)GO TO 41? 

FROM RIGID BODY ATTITUDES 

DO 40rt K=1.NXR 
KK=NXVP*K 

408 RL(I)=RL(I)*TR0(I.K)«X(KK)»TR1 (I.K)«KOOTIKK) 
41? CONTINUE 

SIMK1SW«, 
SIMK1S9S 
SIMK1596 
SIMK1597 
SIMK1598 
SIMKJ599 
SIMK1600 
SIMK1601 
SIMK1^02 
5IMK1603 
SIMK1604 
SIMK1605 
SIMK1606 
S1MK1607 
SlWK160fl 
SIMK1609 
SIMK1610 
SIMK4M1 
SIMK161? 
SIMK1613 
SIMK16i4 
SIMK1615 
SIMK1616 
SIMKL6i7 
SIMK1618 
SIMK1619 
SlMJSl(i2Q 
SIMK1621 
SIMK162? 
SLHK1623 
S1MK1624 
SIMK16?5 
SJÜM626 
SIMK1627 
SIMK1628 

5IMK1630 
SIMK1631 

SIMK1633 
SIMK1634 
SIMK1635 
SIMK1636 
SIMK1637 

SIMK1639 
SIMK1640 
SIMK1641 
SIMK164? 
SIMK1643 
5JMt51t44 
SIMK1645 
S1HK1646 
JIMIM1 
SIMK1648 
SIMK1649 
SXHKJ650 
SIMK16S1 
SIMK165? 
SIMK1653 
SlMKlf.54 
SIMK1655 
StMK1656 
SIHK16S7 
SIHKI658 
SIMKI659 

Figure 18.   Subroutine SIMK1 Program Listing (Continued) 
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IMNXUr.LE.OGH   TO   <.?" 

roOM   HFNUlNf",   MOOFS 

KK=NX''0»NXR»K 

4 16   »LID -»t ( I ) »TUFO (I,K)»X(KK).TiiFl(I,K)«X(M<K)»TiJF?(I«K) »XDOT 

4?0   C"NTINIIF 

(KKK) 

FOOM   CONTROL    SDOFArF    INPUTS 

IF INUC1 .LE.OJf.O   TO   «.3», 
00   <.?■♦   K= 1 .MllCl 

^p^,   PL ( 1) =OL (I ) »TOrLSlK I.K)»U(K) 
IF (NUC?.Lf!:.0)r,0   TO   <.3f, 
00   <.2H   K = l tNIIC? 
KK=NUC1«K 

A?e   BL (I)='»L(I) ♦T0FLS1(1.K)»U(K') 
IF {NUCT.Le.0)r.O   TO   43f. 
00   43?   K=l.NUf3 
KK=NUCl•NUC?»K 

43?   BL (I 1 =»L ( I ) »TDFLSaiLKjoLKK») 
436   CONTINUE 

MIJ = NUC1 •NÜC2»NIJC3 

FBOM D-GDST INPUTS 

IFCNUOn.LE.IjGO TO 44H 
00 440 K = ltNur,0 

K<=MU»K 
44 0   OL (I )=0L ( 1 ) ♦TUfiOdtKI'UIKKl 

IF(NUG1 .LE.n)r,0   TO   44« 
00   444   K = l .NUr,l 
KK=MU*NUGO»K 

444   BL(I )=PL( I ) »Tur,! (I.K)»U(KKI 
448   CONTINUE 

MU=HU*MUG0»NIJG1 

FOOM V-GUST INPUTS 

IF(NVGC.LE.0)GO TO 460 
00 45? K=l.NVGO 

45? RL(IJ^PLi1)♦TVGO(I.K)oU(KK) 
IF(NVGl.LE.O)GO TO 460 
no 456 K=ltNVG1 
KK=MU*NVGO»K 

456 PL(I)=PUI)»TVG1 (I.K)»U(KK) 

460   CONTINUE 
MU=MU*NVG0*NVrTl 

FROM   «-GUST    INPUTS 

IFtNtt6n.LE.0)GO TO 47? 
00 464 K=l.Nwr,n 
KK=MU»K 

464 RL(n=PL(I > ♦TtfGO(I.K)«U(KK) 
lF(NttGl.LE.0)GO TO 47? 
00 468 K=ltNWGl 
KK=ML»Nt<Gü*t< 

468 PL(n=PLn ) •TWGJ (I.K)«U(KK) 

47? CONTINUE 
MU=MU*NtfGO*NWGl- 

rPOM STEADY U-GUST INPUTS 

SIMKI>,60 

S1MK1661 
SIHK)66P 
SIMK1663 
SIMK1664 
SIMK166S 
SIMK116») 
SI»<Kl6h7 
SIMK166M 
SIMK166'} 
SIMK1670 
SIMK1671 
S I M< 1 6 / ? 
SIMK1673 

SIMK1674 
SIMK167S 
StMK16/6 
StM^1677 
SIMK167'j 
S1MK1 SM 
SlMK16Hn 

SIMK1681 
SIMKlftH? 

SIMKlf.«3 
SIMKI684 
SlMKlhMS 
SIMKlh86 

SIMK16H? 

SIMK16H8 
SIMK16rt9 

SIMK^O 
SIMK161*! 
SIMKlh'V? 
SIMK^SII 
SIMK1694 
SIMK^'iS 
SIMK1696 
bIMK1697 
SIMK169H 
SIMK169<» 
5IMK1700 
SIMK1701 
SI"K170? 
SIMK1703 
SIMK1704 
SIMM705 
SI«K1706 
SIMK1707 
SIMK170«' 
SIMKWOQ 
SIMK1710 
SIMK1711 
SIMK171? 
SIMK17 I 3 
SIMK1714 
SIMK171S 
5IMK1716 
SIMK1717 
5IMK171«* 
SIM«17'i9 
SlMKl7<eO 
SIMK17?1 
SIMK17?? 
SIMK17?^ 
S1MK17?4 
S1MK172S 

Figure 18.   Subroutine SIMK1 Program Listing (Continued) 
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C 
C 
c 

c 
c 
c 

IF (NUGSO.LF.0)i-,n   Tn   4H<. 
no Wft icsi.NUO^o 
KK=MU»K 

4 7fc   PL (I) 'PL ( II ♦TDCOU.KlelHKK) 
IF (NUGSl.LE.0(GO   TO   M4 
on <»fln «ai,Nur,t.i 
KK=MU«MUGSO«K 

480 PL (Il^RL (1) «TUGl (I.KMLMKK) 
4a<» CONTINUE 

MU=MU»NlJGSO»Nur,Sl 

FROM STEADY V-GUST INPUTS 

IF(NVG50.LE.O)GO Tn htb 
oo <.e« K = i.NVGsn 
KK=MU»K 

ABS   Rl (IlsRLd) »TVGOdtKl'UlKK) 
IF (NVG<;l.LE.0)GO   Tn  ^.qfe 
00   <•<»?   Kal.NVGSl 
KK = MU»K4VGS0»K 

4<>2   RL(I)»PL(n »TVGI (t.Kl^lKKK) 
496   CONTINUE 

MU=MU*NVGS0^NVGS1 

FROM STEADY W-GUST INPUTS 

IF<NWG«;0.LE.0)GO TO 50fl 
00 500 K=1.NKG50 
KK=MU*K 

SOO PL (I)=RL ( I > »TWGOI I,K)»l)(KK) 
IF (NWG«;l.LE.0)GO TO 508 
DO 504 K=ltNWGSl 
KK=MU»NWGS0»K 

504 RL(I)=RL(I)*TWG1 (I.K)«U(KK) 
508 CONTINUE 

MU=MU»Nl<GSO«NWGSl 
512 CONTINUE 
516 CONTINUE 

LOAD EQUATIONS 

1F(NRL.LE.O)GO TO 716 
00 712 1 = 1.NRL 
JsNPT.I 
RL(J)*0.0 
IF(NXVP.LE.0»GO TO 604 

FROM RIGID BODY VElOCTTIES 

C 

c 
c 

00 600 K=1.NXVP 
600 RL<J)=PL( J) »LVPOd.KI'XCK) »LVPl (I ,K ) »XOOT (K ) 
604 CONTINUE 

IF(NXH,LE.0)GO TO »'•I? 

FROM   RIGID   ROOY   ATTITUDES 

00  60«   K=1.NXP 
KK=NXVP»K 

608   RL(J)=RL(J)*LRO(I.K)#X(KK)*LR' (I.K)»XDOT<KK) 
612   CONTINUE 

IF(NXUE.LE,0)GO TO 620 
C 
C 
C 

FROM BENDING MOOES 

00 616 Ksl»NXUF 

SJMK 1 72*> 
S1MX17^7 
S1MK17?^ 
SlMKU^y 
SIMK1730 
S1MK1 7 M 
SIMK1 7 1^ 
siMKi^^^ 
SIMK1734 
SIMKI73S 
SIMK173IS 
5IMK1737 
SIMK173H 
SlMKl ?M 
SlMK174n 
SIMK]741 
SIMK174? 
SIMK1743 
SIMK1744 
SI"Kl7HS 
SlMKl 74»j 
StMK1747 
SIMK174^ 
SIMK174<» 
5IMK175n 
SIMK17S1 
5IMK17^? 
SIMK1753 
SIMK1754 
SIMK175S 
SIMK17S«) 
S1MK17S7 
SIMK^S'i 
SIMK17S9 
S1MK1760 
SIMKWhl 
SIMK176? 
SIMK1763 
SIMK1764 
SIMK176S 
STMK1766 
StMKl767 
SlMK176rt 
SlMKl761 
SIMK1770 
SIMK1771 
SIMK177? 
SIMK1773 
S1MK1774 
S1MK177=; 
SIMK177*« 
SIMK1777 
S1MK1778 
SIMK1779 
SIMK17H0 
SIMK1781 
SIMK17^2 
SlMK17fl.3 
SIMK17B4 
SIMK17fl5 
SlMKWHb 
S1MK1787 
SlMKWtm 
SIMK17B«* 
SIMK1790 
STMK1791 

Figure 18.   Subroutine SIMKI Program Listing (Continued) 
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K-K = N « \/P . N « » ♦ K 

»•Ift   «l. (.)) =01. ( J) »I urn ( I ,K ) i « (r «■) .L  'K 1 ( I .- ) "X (R<K ) »L'lf «'(t •"! ) »«'IOT ((<<K ) 

If (Nifi .Lf;,n)r,n   rn  »,3», 
00    '■,?'*    K=:l,fjirrl 

(S?<»   OL ( J) -»L ( )) »l Of L^n (I .K) »U(K 1 
IF (NUC?«i.c«Q)(vn TO ^a«! 
no >>?•<  K.= i.Ntir? 

*>?«   Pt  ( J) =Ot   ( J) ♦! OFI Sl ( I .■v ) "OIK^ ) 
IF (MUCl.Lt .iD^o   To   'O'I 

00   (S3''   <=! .NIICl 
KK = NUC1 «NUC?»»- 

ft 3?   PI U) =Dl  ( J) •! OF I S?{ I .K I »IKK* I 
iS36   CONTI'iDF 

Mil = NuCl ♦tftiC?»»»HC3 

FPOH   O-CDST    I^PllTt; 

IF (Mirin.Lf .0) r'n   TO   «,*,« 
no ft^o K= 1 .N(ir,ii 

hi.0    PL ( J)=PL (J) »LUfiOl I .K)o(){K<) 
IF (fcHlftl .( F.nir,o   TO   >,<,a 
no  ftt«   K=l.N()r,', 

6^4   PL (J) =OL (J) ♦l.nr,) ( T .K)«ll(KK) 
«.<»'»   COMI'JME 

FPOM   iZ-OUST    INPUTS 

K (NV'iO.Lf .O)r,0   TO   hbr\ 
nn   6S?  »^=1 ,H\ir,r\ 

ft5?   PL (J)=Pl. ( J) ♦LV'",0(I.K)»l)(KK) 
irtNvi»! .Lf:.0)r,n TO ft6n 
on 6$^ K=I»NVRI 
Kif =MU»M\/Gn4K 

ft56  PL (J)=PL( J) »l wr-l (T.K)OIMKK) 

ftftO   r.ONTl'UlF 

FPOM  v-r.usT  INPUT«; 

IF (Nwcn.i F.fnnn  TO  *!? 
no hht K = I .Nwr,o 

ftfi*   PL ' J)=OL( J) «LWnn (I .K) »tKKO 
IF(Nwr,] .LF.0)r,n   TO   ft7? 
no   fth-*   K = l iMwr,! 
KKrMU»Nwr,fl»K 

ftft«   PL !J)=PL( J) ♦LWM ( I.K)>(J(KK) 
67?   CONTIMiie 

MllrMlUMi^cO^NWr,! 

FPOM   STFAIJY   M-r,iiST    INPUTS 

ir(NI)OS0.LF.n)r,o   To   t-eu 
DO  67*1   K=! .Nlir,so 
KK=M1J»K 

676   P|  ( J)=RL I J) »LH^O ( 1 .K)»I)(KK) 

SI"" 1 /V/' 
SJMK I/1»! 
SIMK 1 Hi. 
SIM« 1 74S 
$\m /4«, 
SfMK I 74/ 
SlMK 74M 

SIMK 74^ 
SIMK «01 
S1MK HU1 
SIMK «O-' 

SI"" H03 
SIMK tifti* 

S I "K t»fl-5 

SI"K (JIJ6 
SIMK M(I7 
SIMK 1«0H 
SI"< H f> -< 
S;MK min 
SI"K 1-11 
SIMK IHIJP 
SIMK l«! < 
SIMK *lft 
SIMK "IS 
SI"K 1MI6 
SIMK «17 
SIMK MlH 
SIMK «n 
SIMK M/»0 
SIMK f'^l 
SIMK «2;» 
SIMK rt?3 
SIMK H^<4 

SIMK BPb 
SIMK H?6 
SIMK H?7 
SIMK H^fl 
SIMK R?4 
SIMK H30 
SI'^Kl Hit 
SIMK H3? 
SIMK '»33 
SIMK ^34 
SIMK 6 3S 
SIMK «36 
SIMK «37 
SIMK a3H 
SIMK «34 
SIMK «an 
SIMK «<.] 
SIMK «<.,? 
SIMK «4 3 
SIMK «44 
SIMK «4S 
SIMK *•** 
SIMK «4 7 
S I MK «<«H 

SIMK «44 
SI-K] «sn 
S I M< 1 ̂ bl 
S I "K 1 «s? 
SIMK) «"53 
SIMK1 «S4 
SIMK1 H5S 
SIMK] «Sft 
SIMK] «b7 

Figure 18.   Subroutine SIMK1 Program Listing (Continued) 
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ftHO   P|.( Jl =Pt < Jl ♦l.l,r<l (I.«) •(•!({«) 
SB'»   CnNTINtlE 

►'U=Mu»mir)Sn«Mii^si 

rooM '.Tfc'Aijy v-nnsT INPUTS 

If (HV'^n.LF .n)r,n   To ^9f> 
nn ^H-* « = 1 .wvc^n 
K*=MO»K 
ML(J)='3L<J)*lV'",n(I.K)»ll(KK) 
IF (MV'~J<;1 .Lf .fMGO   TO   fc<J6 

»L ( J) =»1. IJ) »LViil ( I .K) etl(KK) 
COM!INUF 

FOD"   STfAUY   W-MJSI    INpOTS 

IFtNMf^O.l.t.nir.n   rn  7nH 
no   700  K = l.Mwr,c;o 

70n   Ot. ( J) =OL ( Jl »LWiO ( I .K)'.>ll(R<) 
IF (NKr,<;l.LF.n)r,p   To   70« 
On  70'»  K = l,Ni»r,<;i 
KK=MU»N«(OS0»K 

7 0'. OL( J>=<'L( J) ♦I.Wr,l (I,K)«il(KK) 
70S fOMTINUf 

Mi.| = M|J»MKr,^0«KJwr,Sl 

71? rONTlNilE 

71h rOMTINME 
PFTU« -l 

«IR« 

A9? 

SIMK HSK 

MMK -<s < 
SIMK BAH 
SIMK (»At 
SIMK «A? 
SIMK (»6.1 
M-K m*t 
SIMK *h~, 
ST-IK M^f> 

SIMK Hh7 
SIMK ^*1>H 

SI'-'K H6*) 
SIMK R/>) 
SIMK H71 
SIMK « /^ 
SM« H7 i 
SIMK M74 
SIMK ^7S 
SIMK 37^ 
SIMK H77 

SIMK K/H 

SIMK »7^ 
SIMK «HO 
S |MK ft«l 
SIMK M-*-> 

SIMK «rtl 
SIMKM»«-. 
SIMK 1»'1S 
S ^"K 1 HMh 
SIMK1»<H7 
SIMK H«^ 
SIMKIH«^ 
SIMKl^'Vn 

SIMK «S>] 
SIMK) HSI? 
SIMK «^l 

Figure 18.   Subroutine SIMK1 Program Listing (Concluded) 
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f  Start   1 

I 
Initialize the 
Dimensions and 

Check for 
Dimension Error 

■Tan SIMKT1 i 
Compute Simu- 
lation Matrix F 

(^11 SIMKT) f 
Compute State 
Space Data 

(A,B,C,D) from 
Simulation 
Matrix F 

I 
Form the Name 
List Data and 

Write on 
NDATA Filev 
(Call NAMED 

I 
Write the State 
Space Data on 
QDATA File 
(Call QDIO) 

I 
(      Return       j 

Figure 19.    Subroutine STAMK2 Flow Chart 
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SüBBOuTINE ST»«''<?(Vtt<.F,XOOT««««I.Ul. J.NNX.NNH.NNU« 
UtB.C.O.ATtHTtCt.DTtP.OtR.S.PSlNT.MS.NNStVNS.ürSS.UNlTSt 
2NNOtWNO.DCSO.UNlTOtNNI»VNItOESIiUNlTI, 
3MAXN<MA«M<NXMtNRM«Nt)M.NTM<Mr4,uTru<M!>rtMTt>4S|,MS?>MS3tNS4tNH) 

PURPOSE - TO OBTAIN 
ANAL ISIS - A r KONX 
DATE BITTEN - 107S 

SUBPRifiRAMS CALLEn 
OEMUO 
OEORMS 
ttßai 
ooto 
TOTNVB 
OERRM 
HPP 
NA^EL 
SH«T 

ARGUHrNTS LIST 
W 
M 
r 
XOnT 
X 
RI 
UI 
u 
mt 
NN» 
NNn 
A IN/OtIT 
8 IN/OUT 
C IN/OUT 
0 IN/OUT 
AT 
BT 
CT 
OT 
P 
0 
R 
S 
PRJNT 
HS 
NNS IN/OUT 
VNS IN/OUT 
OCSS IN/OUT 
UNITS IN/OUT 
NNO IN/OUT 
VNO IN/OUT 
OESO IN/OUT 
UN I TO IN/OUT 

c NNT IN/OUT 
c VNI IN/OUT 
c DES I IN/OUT 

1 UNITI IN/OUT 
MAIN INPUT 

c MAXM INPUT 
c NXM INPUT 
c NftM INPUT 
c NUM INPUT 

V XR3AV F0>» COMPUTING SIMULATION MATRIX 
■ xaaAY FOR COMPUTING SIMULATION MATRIX 
SIMULATION MATRIX 
ABRAr FOR STATE DERIVATIVES 
ARRAY FOR STATES 
ARRAY FOR INTERNAL OUTPUTS 
ARRAY FOR INTERNAL INPUTS 
ARRAY FOR FXTE'WAL INPUTS 
ARRAY FOR STORING SYSTEM DIMENSION NX 
ARRAY FOR STORING SYSTEM DIMENSION NR 
ARRAY FOR STORING SYSTEM DIMENSION NU 
STATF TRANSITION MATRIX 
CONTROL INPUT MATRIX 
STATf OUTPUT MATRIX 
CONTROL OUTPUT MATRIX 
ARRAY FOR STORING TR FUNCTION QUADRUPLE A 
ARRAY FOR STORING TR FUNCTION QUADRUPLE B 
ARRAY FOR STORING TR FUNCTION QUADRUPLE C 
ARRAY FOR STORING TR FUNCTION QUADRUPLE 0 
INTERCONNECTION QUADRUPLE 
INTERCONNECTION QUADRUPLE 
INTERCONNECTION QUADRUPLE 
INTERCONNECTION OUAORUPt.E 
STORES TRANSFER FUNCTION DATA 
TRANSFFR FUNCTION OATA 
NUMBER ARRAY FOR STATE 
VARIABLE NAME ARRAY FOR STATE 
OESCBIDTION ARRAY FOR STATE 
UNIT ARRAY FOR STATE 
NUMBER ARRAY FOR OUTPUT 
VARIABLE NAME ARRAY FOR OUTPUT 
PESCRIPTION AR9AY FOR OUTPUT 
UNIT ARRAY FOR OUTPUT 
NUMBER ARRAY FDP INPUT 
VARUBLE NAME ARRAY FOR IN'UT 
DESCRIPTION ARRAY FOR INPUT 
UNIT ARRAY FOR INPUT 
MAXIMUM ROW DIMENSION FOR SIMULA MATRIX F 
MAXIMUM COLUMN DIMENSION FOR SIMU MATRIX F 
MAXIMUM NUMBER OF STATES 
MAXIMUM NUMBER OF OUTPUTS 
MAXIMUM NUMBER OF INPUTS 

STAMh2 
STAMK2 
STAMK? 
STAMK2 
5TAMK? 
STAMK2 
STAMK2 8 
STAMK? 9 
5TAMK210 
STAMK2U 
STAMK?I2 
STAMK213 
STAMK2U 
STAMK?15 
STAMK216 
STAMK?17 
STAMKZtS 
STAMK219 
STVMK220 
STMMK221 
STAMK222 
STAMK223 
STAMK224 
STAMK225 
STAMK226 
STAMK227 
STAMK228 
S TANK 21'«» 
STAMK230 
STAMK231 
STAMK232 
STAHK233 
STAMK234 
STAMK235 
STAMK236 
STAMK237 
STAMK238 
STAHK239 
STAMK240 
STAHK241 
STAMK242 
STAMKZO 
STAMK244 
STAMK245 
STAMK2*e> 
STAMK247 
STAMK248 
STAMK249 
STAMK250 
STAMK251 
STAMK252 
STAMK253 
STAMK254 
STANK255 
STAHK256 
STAMK257 
STAMK258 
STAMK259 
STAMK260 
STAMK26J 
STAMK262 
STAMK263 
STAMK264 

Figure 20.    Subroutine STAMK2 Program Listing 

103 

*::--"- - -    — ■  "■^'-'""' 
•- " ----^■■'-^^■-^■-^ - 



vrnmrn?. ^^^^g^mm* *****.** 1 —— 

"«iWSj,^,,«»^,, 
■   ■ 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

MH 
MT. q 
MSr 
HT 
MSI 
MS' 
HSl 
«Su 
NH 

INPUT UAKI«4UM DIMtNS 
|M»UT MA^muvi NO of 
INPUT ^AX MO or TWAM 
U'PUT MAX »OwEH Of S 
INPUT MAX NO OF TE«M 
inPUT MAXIMU« OIMENS 
INPUT MAXIMUM OlMfNS 
INPUT MAXIMU« DIMENS 
INPUT MAXIMUM OIME^S 
INPUT MAXIMUM SYSTEM 

ION  ros   INTE8C0NN  EQUATIONS 
sUHStSTEMS   ro»   COMBINING 
srt» fs BLOCS ro» COMBINING 
IN THE TRANSrE« rUNCTION 

S IN THE TUANSrEB riiNCTION 
ION ro» SCRATCH ASBAV SI 
ION rOR SCRATCH ARRAY S2 
ION rOR SCRATCH ARRAY S3 
ION rOR SCRATCH ARRAY S* 
NO - IMPLICIT MODEL 

COMMO' /INOUT/ IP.I1*. !PPlNT.INSERTtL0CATE.NULL.MARK(20»tJNtJOtJS 
COMMO i /SYS/ SrODE.SOrS(S).MSyS.MEAO(?0ltNSYS(q|tSHE*0«9t?0» 

I.PHFA'(?CI 
COMMO-i /SCI/ SHI) 
DIMENSION OrSSS(NXM,ln,MHI t oNI TS5 (NXM.(.tMm 
DIMENSION f)fSOO(N»M,lr ,MH) .^NITOOJNRM.^.Mm 
DIMENSION DES I I (NU". Ji.MH) .UNITH )NJM,«,,nq( 
DIMENSION NXX(MBl,NRM(Mqi.NI|U(MB) 
DIMENSION V(MA«N».w(MA«MI.r(HAXN*MAXM) 
OIMENSION XDOT<MST.MTrR).X(MST»MTrH» ,*I (J,MTFB>.1)1(l.MTrSI 
DIMENSION U(NIJM),NNX(MTr8|.NN^(MTrP».SNÜ(NTrH) 
01MEN"ION A<NXM,NXM| tM(NXM.NUM),C(N^M.NXMt,0(NRM.SUMt 
OIMEN<;iON ATlMST.^ST.MTrfci» .PT (MST.l tMTrqt 
OIMENciON CTd .MST.MTrB) .DTd.I.MTrB» 
DIMENSION P(MTrn.MTrB) .OMTcH.NUMl .4 I ^RM.lTrB) .SINRM.NUMI 
OIMENCION PRINT(?.MT) .MSC.MT.MTrBI 
DIMENSION   NNSUlXMt . VN<-: ( NXM. > ) .OESS (NX«!. 101 tUNI TS (NXM*41 
DIMENSION  NHO(NRM).VN0(N»M,5).OESO(NR<4,|0l«UNI TO(NRM<«I 
DIMENSION  NNI(NUM).VNI(NUM.91«DESI (NUHt|0>«UNITI(NUM«4) 
ir (IP"iHT.EO.*(C*LL   DPPUGU .<»MSTAM,*H<a     .2.0.1«) 
Ll»l   *   L2»H»NXM»MR»ln   %   L.3sL'»NXM«MR»<,   «  L«"L1*NRM»MB*I0 
LSSL^'NRM'MR««.   «   L»>*I.S»Nl)M»MH«IO   »   L7«LMNUM»Mn«* 
L9«L7»Mfl   i  L9«L8»MB   %   LlOmL^MB 
;r(Li   .GT.MSl) 

ICALL   -iERRM(LI0.MS?.MS3»MS<>.MSI«Mi>7tMS3.MS<t«2«0.<>HSTAM«4HK2     «IWI 
ir( IP^INT.FO.MCALL   Of BUG (?.<,HSTAM,«,H<2     .2.9.1«) 
NR|sO  f  NP?sn  t  N=»-» = e   %  NUUO  S  Nii?»0  t NU3«0 
NXAO   \   NRAxO   »   NUAsO 
rPSr«>.?)E-33   J   T»0.0   «   INlTsO   »   NrLAG'C 
ir((It<RINT.E0.3».OB.(lPRINT.GT.«,»)CALL   MH?(HEAD«I«» 

INITI-HZING  CALL   TO  SIMKT 

NXaQ %   NY«? * NR=0 « NU»0 
N1«I *■   N2=Nl»NX S M3»N?»NY 
CALL MMKT(V(NI).V(ri?).V(N3)«XDOT,X«RI.UI«U«NNX«NNR«NNU* 
lAT.nT.CT.DT.PRINT.HS.P.O.R.S«NX.NY.NR«NÜ«NMAX.MTFR.MST« 
2MT.NUM,NRM,INIT,T) 
IFdP^INT.EO.hiCALL OEBUGi 3.4HSTAM.<»H<?  .2.0.I«) 

CHECK rOR OIMENSIOM ERROR 

1NIT a I 
M»?»N«»NY»NU 
NeNX»'iV»NR 
ir((NK.GT.NXM).OR.(NR.GT.NR<).OR.(NU.GT.NUM).0P.(NY.GT.NYM)» 

ICALL OERRMS(NX.NR.NU«NY»NXM.N4M«NUM«NYM.2.0«<»HSTAM«4HK2  «IMI 
Nl»l « N2*N»*NX » N3«N2*NY 

ZERO IUT XDOT.RI.UI.X.U 

00 ir NN'l.NMAX 
MX«NN'(NN) 
DO 10 Jsl»MX 
XDOT( l.NN)=i).0 

STAMK265 
STAMK266 
STAMK267 
Sr*MK?68 
STAMK269 
STAMK270 
STAMK271 
STAMK272 
STAHK273 
STAMK27A 
STAMK275 
STAMK276 
STAMK277 
STAMK27B 
STAMK279 
STAMK?eo 
STAMK2S1 
STAMK282 
STAMK283 
STAMK284 
STAMK2SS 
STAMK2S6 
STAMK287 
STAMK288 
STANK289 
STAMK290 
STAMK291 
STAMK292 
STAMK293 
STAM«29* 
STANK295 
STAMK296 
STAMK297 
STAMK298 
STAMK299 
STAMKIOO 
STANK10I 
STANK 102 
STANK103 
STANK 104 
STANK 105 
STANK106 
STANK107 
STANK 108 
STANK 109 
STANK110 
STANK111 
STAMKU2 
STANK113 
STANK1U 
STANK 115 
STANK116 
STANK1I7 
STANKlIb 
STANK119 
STANK120 
STANK 121 
STANK 122 
STAMK123 
STANK 124 
STANK125 
STANK|26 
STANK127 
STAMK128 
STANK 129 
STANK 130 

Figure 20.   Subroutine STAMK2 Program Listing (Continued) 
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15 

1? 

13 

n 

><. 
c 
c 
r 

■53 
c 
c 
c 

MO 
c 
c 
c 

150 

c 
c 
r 

xu.v 

MXsNN 
no l? 
OKJ. 

(NN> 
J=l.MX 
M >« J , f 

MXaNN MNN) 
00   13   J«l»MX 
UI (J. IN) =J. ' 
CONT I' lit 
00   14   I = ltNiJ 
LI ( T ) =   . , 

JJ»fl 
00 s- 

00 so 
JJ=JJ 
XOOT ( 
CALL 

MT.BT 
?«T.?JU 

X00T( 

no so 
rn.j 

< (NN 
J=l 

• 1 
i «NU 

■ riK 
.CT. 
<«NR 
J.NN 

1 = 1 

I .IsJMft» 

) 
• MX 

I =1 
T{\MNIHV(M?) .V(N2l .»OOT.x.PI.UI.U.NNx.NNRtNNiU. 
UT.P»INTtHS»o.O.R.St>iX.l-IV,NJfil.Mj.NMAXtMTFS.MST» 
M , J M I T . T ) 

• N 
(I) 

COMPUTE   PARTIALS   *PT   IllTES^AL   OUTPUTS 

00   10 
MXsNN ' 
00 10 
JJsJJ. 
RKJf i 
CALL S 
1AT.RT. 
^MT.^JU■' 
RKJ. 
00 IP 
rd.j i 

NN=1 
(NN) 
J=l. 

1 
N)=l . 
I MK T ( 
CT.DT 
NRM, 

Ml=a. 
1 = 1. 

)=V( I 

.NMflX 

MX 

tf (Nl ) «VCM?) .V<M3l « ^OOT.X.BI.Jl.DtNiMX.N^P.N^U» 
.PRINT.MS.P.O.P.S.^X.^Y.NIR.N'J.MMAX.^TFH.MST» 

INIT.T) 

COMPUrF PARTIALS WRT INTFPNfiL INPUTS 

00 15  NNsl.N'lAX 
MX=NNii(NN) 
00 15  J=1.MX 
JJsJJ»! 
UI(J.-^I) = 1. 
CALL    :IMKT(V(N1)«VfN?!.V(N3>.XOOTtX.WI.JI.U»MN«»NNRtNIJU« 

UT»PT.CT«ÜT.PPINT.r'S'P»r3'R''';.
!''X.NY.>JR.NU.NMAX»«TFB»MST. 

?MT.NU"i.NR''<. INIT.T) 
UI (J.'lNJsO. 
00   15      1 = 1,N 
F(I.J ))=V(1) 
IF(IPoINT.E0.6)CALL   0PWJ©(4,4MSTAMf«»M<?      »?.0»IW) 

COMPUTF   PARTIALS   «/PT   STATES 

00   H\   NN=1»NMAX 
MXsNNX(NN) 
no ?JI J=I,MX 

JJ=JJ*1 
X<J«Ni)=l. 
CALL ^IMKT(V(N1),V(M?).V(N3» »<D0T.x,RI«UI«UtNNx»NNR.NNU. 
l*T»BT.CTfDT,P»INT.HS«P.0»f?.S»NX»Nv,!«<R,NU.MMAXtMTF8.MST« - 
?MT«NU".NRM»INIT,T) 

STAMK131 
STAMK132 
STAMK133 
STAMK134 
STAMK135 
STAMK136 
STAMK137 
STAHKUd 
STAMK13«» 
STAMK140 
STAMK1M 
5TAMK1^2 
STAMKl^a 
STAMK144 
STAMK145 
STAMK1*6 
STAMK147 
STArtK14d 
STAMKl^q 
STAMKI50 
STAMK151 
STAMK152 
STAMK153 
STAMK15<. 
STAMK155 
STAMK156 
STAMK157 
STAMK158 
STAMK159 
5TAMK160 
STAMK161 
STAMK162 
STAMK163 
STAMK16* 
STAMK165 
STAMK166 
STAMK167 
STAMK16S 
STAMK169 
STAMK170 
STAMK171 
5TAMK172 
STAMK173 
STAMK170 
STAMK175 
STAMK176 
STAMK177 
STAMK178 
STAMK179 
STAMK18Ö 
STAHK161 
STAMK182 
STAMK183 
STAMKia* 
STAMK185 
STAMK186 
STAMK187 
STAMK188 
STAMK189 
STAMK190 
STAHK191 
STAMK192 
STAMK193 
STAHK19<» 
STAMM 95 
STAHK196 

Figure 20.   Subroutine STAMK2 Program Listing  (Continued) 
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■ 

KIJ.N-Osj. 
DO   201    I=1«N 

2P1   r<I.J i)»V(I» 
ir<IP.>INT.t0.8)CALL   DKHIIG(,:>.<.M5TAM,<.M<?     .2t0<Ti«l) 

; COMPUrf   PAPTIALS   WPT   FKHRHM   INPllTb 

00   ?5l   J=l.Nl) 
JJsjj.l 

CALL •;I»4KT(V(N1 ) »VfN?) iV(r|3) . XOOT,* .SI . JI «U.NMX .N^R.NNU. 
lAT«BT.CT.OT.PBINT.HS«P.O.''.S.\H.NV.MP.MU»NMAX.MTrB.HST. 
2MT.NUM,NRrt.lNIT,T) 
U(J)= •• 
DO 2S1 1=1.N 

251 rn.J l»»V(H 
8002 CONTINUE 

"     COMPUTE THE SI^IILATlOM MATRIX 

NV«NX»NY 
iniPoiNT.EO.MCALL   MPPS{r.>.iA«N.MAXM,>4,«.T.<.HStM   ) 
DO   5J    1=1.NW 
DO   52   .J=l.NV 

52 F(l.Ji=-F(I.J) 
51   F(l,Ii=F(l,n*l. 

CALL   TDINVR(I«;OL.lnSOL«NV,-M.r,MAX\.KiDlJM.nET) 
IBaNV.I 
|E«NV»NR 
JB=Ib 
JE=H 
DO   S3   r=IK.IF 
00  53  J=JH.JE 
00  53  K = 1.;>|V 

53 F(I.J>=F<I.J)*F(1.K)»F(K.J) 

DO   53     1 = 1. IE 
00  53     J=l.Je 
ir(AH^(F(i.jn.LE.FPSP) Fd.j»  = n.o 

530   CONTIMUE 
IF<!P->INT.ECl.^»rALL MOPS (F.MAXN.MAX^. >J.M.T.fcHSlMI) 

C 
c 
c 

FORM 'N.B.C.D MATRICES 

J1=NV»1 
J2=NV*NX 
J3=Jl*NA 

I1=NV*1 
I?aMV.N(J 
00 60 1 1=1.NX 
DO 63 1 J=J1.J? 
JJaJ- )1*1 

6001 A(I«J.I)=F(I.J) 
DO 6Ü ? 1=1.NK 
DO 60 ? J=J3*.I<* 
JJ=J- )3*1 

6002 Bd.J i)=F(I.J) 
00 60 3 1=11.1' 
II=I-T1*1 
00 60 .3 J=J1.J' 
JJ«J-J1*1 

6003 C(1I. IJ)=F(I.J) 
00 60 4 1 = 11.1'-' 
II=I-T1*1 
DO 60 <• J=J3.J^ 
JJsij- n»l 

STAMK197 
STAMK198 
STAMKl1»«? 
STAMK200 
STAMK201 
STAMK202 
STAMK203 
STAMK20* 
STAMK205 
STAMK206 
STAMK207 
STAMK20H 
STAMK209 
STAMK210 
$TAMK211 
STAMK212 
STAMK213 
STAMK2U 
STAMK215 
STAMK216 
STAMK217 
STAMK213 
5TAMK219 
STAMK220 
STAMK221 
5TAMK222 
STAMK223 
STAMK22<» 
STAMK225 
STAMK226 
STAMK227 
STAMK228 
STAMK229 
STAMK230 
STAMK231 
STAMK232 
STAMK233 
STAMK23* 
STAMK235 
STAMK236 
STAMK237 
STAMK238 
STAMK239 
STAMK2*0 
STAMK241 
5TAMK242 
STAHK243 
STAMK2'»<» 
STAMK245 
STAMK246 
STAMK2*? 
STAMK248 
STAMK249 
STAHK250 
STAMK251 
STAMK252 
STAMK253 
STAHK254 
STAMK255 
STAMK256 
STAMK237 
STAMK258 
STAMK259 
STAMK260 
STAMK261 
STAMK262 

Figure 20.   Subroutine STAMK2 Program Listing   (Continued) 
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6oe<> Ddi« ij)«rII«J> 

RE»0   iNU  UPDATE   MAME   tl^T   ÜATa 

KHaNMAX 
CALL 'lAHELCNNS.VNS.OESStüNITS.NNO.VNOtOESO.UNITO.MNltVNl. 
IOE5l»iiNITItSI(Lll«Sl(L?>»Sl(L3»tSl(L<»>.SHL5)fSML6)» 
251 (L7) ,Sl(L«».51(L<»>«NXM»NRMfNUM.SX.I^.MÜ.NrLAr,,MB.KB,NB» 
ir(lPPINT.E0.6)CALL OFHUGifc.^HSTAM.^MKZ  .2.0.1«» 

C 
C 
c 

WRITE OUAORUPLE DATA ON FILE OOATA 

IQ>0 
MFLAGs? 
NXAsNt « NRA«NP * NUA«NU 
CALL ODIOtA.B.C.D.A.NX.NR.NJ.^XH.NRM.MUX.SXA.NRA.NUA. 
»NRI.NP?.N«3.NUI.NU?.NII3,T,I0.IPRINT.U.JU.HEA0.MARK. 
2LOCATF.NULL.INSERT.MFLAG» 

IFdP^INT.EO.MCALL   0FBUG(7.*»iSTAH.<»H<2     .2.0.IMI 
RETURi 
END 

n 

STANK263 
STAMK26* 
STANK265 
STANK266 
STANK267 
STANK268 
STANK269 
STANK270 
STANK271 
STANK272 
STAMKI273 
STANK27* 
STANK27S 
STANK276 
STANK277 
STANK278 
STAMK279 
STANK280 
STANK281 
STANK282 
STANK283 

Figure 20.   Subroutine STAMK2 Program Listing (Concluded) 
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mmmimmmmmm 1 

(        Enter      J 

y^lHU     S. 
Yes Initialize and 

Read Transfer 
Function Data 

for all Blocks 

X^u^ 
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■ 

PRINT ERROR MESSEGE 

WRITE(IMtl36«) 
1360 F0RMAT(lM»i//.lXt30MTlME OEL*^ SPECIFICATION ERROR» 

STOP 111 
I3B0 CONTINUE 

irtOMFGM.NE.o.mno TO KO« 
IF( (Nn.EO.*).0R.(NN.EO.0nGO TO 1340 
CALL DrNCHStMTfMTFRtNDtNNtNfTDtlPRINTtlMt 
NNX(N)«ND-I 
GO TO 1200 

1400 CONTINUE 
ir(DELPH*.LE.0.O»GO To 1340 
00 1*?0 ND=2.5 
NNX(Nt«ND-l 
NOM«NO 
ir(NO.EO.S)NDN><> 
DO K?« NN-|tNOM 
CALL nrNCHS.MT.MTFRfNDtNNtN.TDtlPRINTtU» 
CALL PHERRIHStMTfMTFBtNDfNtOMEGMtTDtOELPHiIPRlNTtlH) 
IFtOCLPM.LE.OELPHM)GO TO 1200 

1420 CONTINUE 
MRITEUMf 1430>OELPHMtOELPH 

1430 F0RMAT(lMlt//tlXt3«HTlME OEL»V SPECIFICATION CANNOT BE «ETt/Zt 
llXt20MALLOMEO PHASE ERROR«tEl?.6t//« 
21X,20HACTUAL PHASE ERROR «tEl2.6«//l 
GO TO 1200 

440 CONTINUE 1 
C 
c 
c 

1 

I 

c 
c 
c 

1 

PRINT ERROR MESSEGE 

MRITE(IM<1460) 
460 FORMATtlHlt//»IXf37HOATA CONTROL CARD SPECIFICATION ERROR) 

STOP 111 
4S0 CONTINUE 

NMAX>NRK 
IF(|PPINT.E0.6)CALL DEBUG(4,4HSIMKt4HT   «2«0«IM> 

COMPUTE QUADRUPLES FOR ALL RLOCKS 

DO 1540 N*1«NMAX 
CALL TRANSK(NNXtNNRfNNUtATtRTtCTtDTtP^INTtHS« 
IMST.MTtMTFB.N.NUMtNRM.IPRlNT.IK) 

540 CONTINUE 
NX>0 
00 15^0 Nsl.NMAX 
NXaNX*NNX(N» 
NNU(Nt«l 

560 NNR(N)=1 
Nr»2«NMAX 

C 
c 
c 

READ INTERCONNECTION QUADRUPLES AND P^INT THEM 

1580 CONTINUE 
READ(TRtl060>CARD 
DEC0DE(4«1100«CARD(|I»CCtDUMMY 
IF(CC.E0.HC)60 TO 1580 
IF(CAOD(1I.EO.HEND)GO TO 1600 
IF((CARD(1I.EO.HUIR).ANO.(CARD(2>.EO.HII>CALL INPT(P.MTFB.MTFB» 
IF((CARD(l).EQ.HUIc).AND.(CAR0(2).E0.Hin60 TO 15A0 
IF(CAPD(1).EO.HUIUtCALL INPT(O.HTFB.NJM» 
IF(CAPD(1I.E0.HUIU)G0 TO ISflO 
IF(CARD(1I.E0,HRR1)CALL INPT(RtNRM.MTFBJ 
IF(CAoo<l>.EO.HRRliGO TO ISflO 
IF(CAPD(l).eO.HRU)rALl INPT(StNRM.NUM) 

SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
Slt^KT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SIstKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKT 
SINKTI94 
SINKT 
SINKT 

31 
32 
33 
34 
35 
3« 
37 
30 
39 
40 
41 
42 
43 
44 
*5 
46 
47 
48 
49 
SO 
Sl 
52 
S3 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
«6 
67 
68 
69 
TO 
Tl 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
•4 
85 
86 
87 
88 
89 
90 
91 
92 
93 

95 
96 

Figure 22.    Subroutine SIMKT Program Listing (Continued) 
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I 

IftOO 

lF(C*aOH) .EQ.HBUir.O   TO   1S8) 
GO   TO   1*»<»0 

IMlP^NT.EQ.MCfcLL  0FRUG<5.*HSI^,«,MT .2tO«IU) 

CALCULATE   NR   AND   NO 

1780 

DO Itf-O   J«l.NUM 
00 1670 I'ltNMAX 
1F(0(I.J».NC.O.O»00 

1620 CONTl'lUE 
00 164« 1*1.NRM 
If(StltJI.NE.0.«>Gn 

16*0 CONTl'JUE 
NÜ»J-1 
GO TO 16S0 

1660 CONTU'UE 
NU'NU'* 

1680 CONTINUE 
ir(NU.EQ.O»<"»0 TO 
00 1740 I»liNRH 
00 17P0 J»l.NMAX 
ir(R(|.J).NE.0.0)60 

1700 CONTINUE 
00 17'0 J«1.NU 
IF(S(ItJ>.NE.0.0»G0 

1720 CONTINUE 
NR-l-1 
GO TO 1760 

17*0 CONTINUE 
NRaNR^ 

1760 CONTINUE 
ir«NR.GT,0)GO   TO   IR?0 

1780   CONTINUE 

C PRINT  ERROR  ME5SEGE 

TO   1660 

TO   1660 

TO   1740 

TO   1740 

,800  ^ilAlaHl^llxO^lNTERCONNECTION SPECIFICATION ERROR. 

STOP   111 
,8"  "nÄT.NC.3).AN0.nPRINT.LT.5n00  TO   IS60 

,8*0  RilSiU^JJ!^«»   CONNECTION  DATA  TOR  BtOCK<  tM^/) 
,840  ^»^5(p,MTFBfMTFB.NHAX.NMAX.T.4MP        » 

I860 

1*0 
c 
c 
c 

201 

200 
251 

CALL   •«PRStQ«*TF*.NltM»NMAX,NU.T»4MO 
CALL. MPRS(R.NRN,MTrB.NR.NMAK.T.4HR 
CALL   MpRS(S.NRM»NIJM.NR.NU.T,4HS        I 
CONTINUE 
RETURN 
CONTINUE 

COMPUTE  SUBSYSTEM  STATES     XOOT (N»»AN»ilN   »BN'UN 

11*0 
00   251   N»1.NMAX 
MXaNNX(NI 
00  200   I'liMX 
n>iio 
XOOTLdD'O.O 
NUX  »  NNU(N) 
O020I   J-l.NUX 
XOOTL(n)«XOOTL(IH»BT(I.JtN»»UI(jtN) 
00 200 J"1<MX 
XOOTL(IP »XDOTL(11)♦AT <11 JtN)»X(JtNJ 
CONTINUE 

SIMKTI97 
SIMKT,98 
SINKT,9<» 
SIMKT200 
SIMKT201 
SIMKT202 
SIMKT203 
SIMKT204 
SIMKT205 
SIMKT206 
SIMKT207 
SIMKT2O0 
SIMKT209 
SIMKT210 
SIMKT211 
SIMKT212 
SIMKT213 
SIMKT214 
SIMKT21S 
SIMKT216 
SIKKT217 
SIMKT218 
SIMKT219 
SIMKT220 
SIMKT221 
SIMKT222 
SIMKT223 
SIMKT224 
SIMKT22S 
SIMKT226 
SIMKT227 
SIMKT228 
SIMKT229 
S1MKT230 
SIMKT231 
SIMKT232 
SIMKT233 
SIMKT234 
SIMKT23S 
SIMKT236 
SIMKT237 
SIMKT238 
SIMKT239 
SIMKT240 
SIMKT241 
SIMKT242 
SIMKT2<»3 
SIMKT244 
SIMKT245 
SIMKT246 
SIMKT2*7 
SIMKT248 
SIMKT249 
SIMKT250 
SIMKT2S, 
SIMKT2S2 
SIMKT2S3 
SIMKT254 
SINKT2SS 
SINKT2S6 
SIMKT257 
SINKT25a 
SIMKT259 
S1MKT260 
SIMKT261 
SINKT262 

Figure 22.    Subroutine SIMKT Program Listing (Continued) 
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3tl 

3*« 
350 
C 
C 
C 

COMPUTE INTERNAL OUTPUTS PlN*rN«AN»ÜN»UM 

II'O 
00 350 N=l.NM»x 
HXaNNP(N> 
DO 30^ I»».MX 
ll»tl*l 
YL(II)s*.0 
MX1>NNX(N> 
00 301 J'ltMKI 
YLin<»VL(in»CT(l.J«NI»X<J,N> 
NX1«NMU(NI 
00 301 J«ltNXl 
rL(II»»tL(lI)«OT<I.J«N)»UI«JtN> 
CONTINUE 

INTERCONNECTION EQUATIONS 

C 
C 
C 

DO 8*)1 IMtNMAX 
II>II*1 
YL(II)>0.0 
00 ?3i) J«ItNMAX 

230 VL<II>»TL(I1)*P(I»J>,RI<I»J» 
DO 2^   J»i.NU 

2*0 VL<n)»TL(II)*Q(I«J)#M<JI 

EXTERNAL «ESPONS EOUATIONS 

1I»0 
DO 2S0 lalfNR 
II>II*1 
RLdll'O.O 
DO 270 J»I,NMAX 

270 RL(Ili»Rl.(in»R<t»J),Rn»tJ» 
00 280 J'liNU 

280 RL(II)»R».<in»S(I« M«UU) 
RETURN 
END 

SIMKT263 
SIMKT?6<» 
SIMKT265 
SIMKT266 
S1MKT267 
SIMKT268 
SIMKT269 
SIMKT270 
SIMKT271 
SIMKT272 
SIMKT273 
SIMKT274 
SIMKT275 
SIMKT276 
SIMKT277 
SIMKT278 
SIMKT?7«> 
SIMKT2eo 
SIMKT?8i 
SIMKT282 
SIMKT283 
SIMKT284 
SIMKT285 
SIMKT2e6 
SIMKT2B7 
SIMKT288 
51MKT289 
SIMKT290 
S1MKT291 
SIMKT292 
SIMKT293 
SIMKT29* 
SIMKT295 
SIMKT296 
SIMKT297 
SIMKT298 
SIMKT299 
SIMKT300 
SIMKT30i 

Flguie 22.    Subroutine SIMKT Program Listing (Concluded) 
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C 

C 

c 
r 
c 
c 
c 
c 
c 
c 
c 
r 
c 
c 

loo 
c 
c 
c 

?00 

«JO 

Su^wviTU.F   fBft'.'«;«« (HMJ(«N>»i4»NMU«*t«(|T*CT>flT«IS>9I*lTtHS< 
|H$t*M< « ^Tfhi.N.iiilM.N.aM, lOKIfK. 1WI 

PtJpoo   r   -   TO   rAMP.irr   uuaooiJDtrS   TO»   NATIONAL   TRANSFER   FUNCTION 
ÄN4LI-  IS   -   A   F   KOHf.e   /    J   *     'A-ESH   -   JHF   HONtYWrLL    INC 
ntTF    'SITTf:'!   -    19?« 

OF nr, 

aor.ijM. MTS  LIST 
N PiOiJT 
1?-!NT li'DUT 
IM I"'Pt)T 

TBtNSF'W   FN   ML3C<   NO 
OPJNT   rn^T^OL   FLAO 

FILF   l«in   FUk   LMF   ^^INTEJ 
OTHFP   "ACA^FTFOS   APC   OFFIWfO   IN   CSLtlNf,  POOGHA" 

OI^EN-ION   N^XC-'TFHl ,MNw(rtTF"» .NNUdxIF-l) 
OIMENION   HS(*.Mt.MTF^> .^KrlNT (?tMT) 
DIMFN'-IO^ AT(M«;T.^ST. •«TFrt» ..^T IHST. i .*«TFM) 
01 MEN .»ON  CT(l.MST.^Trm.nT(l;ltMTFrt» 

Zf»o  ^jr sTOPftf.c sPACf 

IF(1H. lNl.F').»)»raLI. DT"1^'«! .<»<-T^AN.<.rtSK  t2tO*TMt 
>4X=^M (N» 

MXMl=* NA(NI«I 
MKpi=-NX(N1♦! 
00 \ T=l.MX 
00 1  l=i.MX 
AT( |. I,M = ,.0 
no ? i=lt^x 

^T« I.'I.NIS ...j 
00 3 i=l,^X 
1 = ) 
CT(I, i.N»=. . j 
OT(I.:.N)=;.u 

COMPUTE AT,AT 

SET OfF OIAAQNAL TFWS IN A Ti UNITT 

00 50 I=I,M«M1 

BTINN» (N) ,1,N) = 1 ./MSC, 1,J) 

COMDU'f LAST aoj) a«- A 

IF(IP^INT.F.'J.6)CAI.L nFmir,(?,<,HT»*»j.'»H5K  ,2,d,TW) 
00 10  J»l,MX 
AT(NN« (N) ,,J,N)=-MS(',NNX(N) .2-J,.^» »dT «NNA (N) .1,N) 

COMPUTE CT.OT 

no ?j j=i,Mx 
CTd, ).N)=HS<1 «NNXINl^P-J^l 
IF(HS(l,l,N) .£0.0.) <",0 TO <»0' 
00 3J  J=I,M» 
CT(1, l,N)=CT(1 • J,i)»*AT(NNX(M ,J,I<1)»HS(| «l.N» 
OTd« I ,N»=MT(N»JX(M\ .l,'n»H5(l,l,N) 

CONTI-UE 
IF(lPJlNT,EO.h»CALL 0FRUO( 3.H««TBAN, i»H5K  ,?,0,TMI 
PETUR • 
FNO 

T9ANSK 2 
TRANSK 3 
TRANSK k 
TRANSK S 
TRANSK 6 
TRANSK 7 
TRANSK H 
TRANSK 9 
TRANSKlO 
TRANSKU 
TRANSK12 
TRANSK13 
TRANSKU 
TRANSKIS 
TRANSK16 
TRANSK17 
TRANSKlB 
TRANSK19 
TRANSK20 
TRANSK?I 
TRANSK22 
TRANSK23 
TRANSK2«» 
THANSK25 
TRANSK26 
TRANSK27 
TRANSK28 
TRANSK2«» 
TRANSK30 
TRANSK31 
TRANSK32 
TRANSK33 
TRANSKS«, 
T*ANSK35 
TRANSK3fc 
TRANSK37 
TRANSK38 
TRANSK39 
TRANSK*0 
TRANSK*»! 
TRANSK42 
TRANSK<»3 
TRANSK«»* 
TRANSK<»S 
TRANSK«« 
TRANSK<»7 
TRANSK*.«) 
TRANSK<»9 
TRANSK50 
TRANSK51 
TRANSK52 
TRANSK53 
TRANSK5* 
TRANSK55 
TRANSK56 
TRANSK57 
TRANSKS9 
TRANSK5<» 
TRANSKbO 
TRANSKbl 
TRANSK62 
TRANSK63 
TRANSK6«» 
TRANSK6ä 

Figure 24.    Subroutine TRANSK Program Listing 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

SUBRO'iTINt   DrN(MS.«T.xTr3^n,<N,N,TD. I0»TIT, Im 

»URPO'-.E   -   TO  »IC«   ft   P»DE   »PaWO» 1*4»! lOM   TO   TI»<E   OELAf 
ANALIMS   -   *  F   PfO^ftP   /   J  «   xA-ESh   -   THE   l?NEt^FLL   !NC 
DATE   HPITTEN   -   I97S 

APGUMc-NTS  LIST .   ,   ,„   ,, 
NO IUPUT NO   Or   MENOMINATO-«   TEAMS   IN   THE   T»   rN 
SN INPUT NO  Or   MUMEBATO«   TEAMS   IM   THE   T*   FN 
N INPUT TWAN^EK«   EN   HLOC1«   VO 
TD riPUT TJME   0-   TBANSP3HT   OELAY 
IPoiNT IHPUT PHUJT   fONTPDL   Ft»G 
H INPUT FILE   NO   FOB   LMF   PPINTEP 

OTMF»   PARAMETEPS   ABE   OEFINEn   IN   GALLIC  PBOGPA» 

OIMENe!ON  HSCtMT.MTEH» 
If (IPPlNT,EO.*>trALL   OEBUG(I,<.HOFN   t<.H .2«0tl«» 
ir(N0.EQ.2)NR>NN 
If(N0.EO.3)N«»NN»? 
IF <N0.E0.*>NR«'IM*5 
IF(N0.E0.5»NR»NN»9 
If! (NT.fiT.I3».0B. (NH.LT.inr.O   TO   660 
1F(|PPINT.E0.MCALL   OEHUG1?,'.HOFN   .<»M tZtDOMI 
fiO TO «5IJ.520t530i5'»0«5,JJtS6(.»5T0t590.5VO«6«ö.6i0.6<O«630)NB 

FIRST OHOER PAOF AopPnXIMATIONS 

510 CONTMtjE 
HS(l«'tN)«).0 
HS(2«1.Ni»TO 
HS<?*'«N)>I.A 
GO TO 650 

520 CONTI 1UE 
HS(l«I.N>»-TD/'.0 
HS<lt'«N)*I.O 
HS(2.I.N»»T0/?.9 
HS(2«'tN)«).0 
GO TO 650 

C 
c 

SfCONO OBOE» PAOE APPPOXl^AT ir>NS 

530 CONTMUE 
HS(»»T«N)»l.O 
MS(2tltN»«T0«T0/?.i 
MS(2.>tNI»T0 
HS(2t1tN)a|.0 
GO TO 650 

5*0 CONTINUE 
MS(I«?.N»»-TD/1.0 
HS(IO«Nt«|.0 
MS(2tJtNt«TD«T0/6.t 
MS«2»?tN»«2.0#Tn/3.0 
HS(?O.N)»l.(i 
GO TO 650 

550 CONTUUE 
MS(l«l»N>»T0»T0/l?,0 
MS(l«>«N)«-TD/'.0 
H5(ltl«N)«l.a 
HS,2»1»NI«TO»TO/I2.0 
MS(2«»«N»«T0/?.J 
NS(ti%«MI»|«« 
GO TO 650 

DFN ^ 
OEN 3 
DFN 4 
DFN S 
DFN 6 
DFN 7 
DFN 8 
DFN 9 
DFN 10 
DFN 11 
OFN 12 
DFN 13 
DFN U 
DFN IS 
DFN 16 
DFN 17 
OFN IS 
OFN 19 
OFN 20 
DFN 21 
DFN 22 
OFN 23 
OFN 24 
OFN 25 
OFN 26 
OFN 27 
OFN 28 
ÖFN 29 
UFN 30 
OFN 31 
OFN 3? 
DFN 33 
DFN 34 
DFN 35 
OFN 36 
DFN 37 
DFN 38 
DFN 39 
OFN 40 
OFN 41 
OFN 42 
OFN 43 
OFN 44 
OFN 45 
OFN 46 
DFN 47 
OFN 48 
DFN 49 
DFN 50 
DFN 51 
OFN 52 
DFN 53 
DFN 54 
DFN 55 
DFN 56 
OFN 57 
OFN 58 
OFN 59 
OFN 60 
DFN 61 
OFN 62 
DFN 63 
OFN 64 

Figure 26.    Subroutine DFN Program Listing 
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560 

570 

580 

5<>0 

60C 

610 

' 
620 

MS(! 

MS(? 

MS(? 
MS (2 

^0 TO 
CONTI 

MS (I 
HS(? 
HS( 1 
HS(? 

MS(? 

MS (? 
r,o TO 
CONTI 
HS(1 
MS (I 
MSIl 
MSI? 
MS(? 
MS(? 
MSI? 
f.O TO 
CONTI 
HS II 
MS H 
"si» 
MSIl 
MM' 
HS I? 
MSI? 
MSI? 
f.O TO 

..N 
t »N 
■>.N 
>.N 
■.,N 

65 
'HE 
»•N 
I .N 
<..N 
».N 
T.N 

• (if 
'.N 
1.N 
*tN 
I .N 

'«N 
->.N 
1. aN 

65 
'ill 

ItN 
*.N 
UN 
<.iN 

I.N 
->..N 
i.N 
fttN 
65 

)M .0 
» =T0»»l/6, 
»=Tn»Tn/?., 
l=TO 
> • I , P 

»=-Tn/4.3 

»■1.0 
JsTO'TO/fc. 
JSTD»"«.' /<•.(, 

»■I.'J 

l=TOMO/?J.i. 

1 = 1.C 
1 «to*» "*/*'»,c 
I^.O'TO'Tri/?^.!! 

)»I.O 
J 

)=TO»Tn/|.-i,0 
jx-TO/'.O 
) = ! .0 
)3Tn*»'«/i? .o 

)iTO«T-)/l.).C 
l=TO/?.C 
1=1.0 

FOURT" OBL»E» »«OE /iPP^OX IH«T IONS 

CONTI 
MSIl 
MSI? 
HS I? 
MSI? 
HS I? 
MSI? 
GO TO 

CONTI 
HS I I 
MSIl 
MSI? 

HS I? 
HS I? 
MSI' 
MSI? 
GO TO 
CONTI 
MSIl 
Hsu 
HS II 
HS I? 
HS I? 
HS I? 
HS I? 
HS I? 
GO TO 

niE 
-,N) 
I .N) 
J.N) 
>.N> 
<tN> 
-.N) 
65l| 

-'\)E 
4.NI 
S*NI 
I .N) 
?.N» 
I.N) 
^.Nl 

6Se 
MJE 

■».N) 
i..N) 
-.N) 
) .Nl 
'.N) 
<.N) 
t.Nl 
CN) 

65 f 

«I.C 
= TO»»<./?<..0 
»TD••^/6., 

=T0»Tn/?.- 
»TO 
■ 1.0 

«-TO/5.0 
= 1.0 
«TD»»^/!?   .0 
= ?.Ü»Tr)»»-»/33.u 
sTO'TO'l.Vlij.O 
«TO'^.'/S.i) 
«1.1 

«TD'Tn/aö.C 
»-TO/-«.*) 
•1,6 
aTl)»»<«/36- ,0 
aTn»»-»/.io.J 

«TD'TD»?.'/Id.C 
■TO»»,0/3,0 
»1 .C 

OF»* 65 
DFN 66 
DFN 6/ 
OFN 6« 
DFN 69 
OFN >0 
OFN n 
DFN 7? 
OFN 73 
OFN 7* 
OFN 75 
DFN 76 
DFN 77 
OFN T8 
DFN 79 
OFN 80 
DFN ai 
OFN 82 
OFN 83 
OFN «U 
OFN 85 
OFN 86 
OFN 87 
OFN 88 
DFN 89 
OFN 90 
OFN 91 
OFN 92 
OFN 93 
OFN 9«. 
OFN 95 
OFN 96 
OFN 97 
OFN 98 
OFN 99 
OFN iOO 
OFN 101 
UFN 102 
OFN 103 
OFN 104 
OFN 105 
OFN 106 
OFN 107 
OFN 08 
OFN 109 
OFN 110 
OFN 111 
OFN 112 
OFN 113 
OFN 1U 
OFN 115 
OFN 116 
DFN 117 
DFN 18 
OFN  1 19 
OFN  I 20 
DFN  i 21 
DFN  | 22 
DFN  ) 23 
OFN  ) 24 
OFN  1 25 
DFN  1 26 
DFN  1 27 
DFN  I 28 
OFN  I 29 
DFN  1 3C 

Figure 26.    Subroutine DFN Program Listing (Continued) 
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i.O 

DFN 131 
OFN 132 
OFN 133 
OFM 130 
OFM )35 
OFM 136 
OFM 137 
OFM 138 
OFN 139 
OFM l^O 
OFM 1*1 

.?tO.IW)                 OFN 1*2 
OFN 1*3 

C                                                                      OFN 1** 
C     POIMT FPHO* MFS?Er.r                                                 OFM 1*5 
C                                                                          OFM 1*6 

^60 CONTIiUE                                                             OFN 1*7 
tf»ITR«IW»67w)                                                 DFN 1*8 

670 FORMAT ( 1M1 .//, IX.OTMOIMFMSION^ Füfc T1>4F ÜELAY FXCEEOS THE LIMIT»  OFN 1*<* 
STOP Hl                                                             OFN ISO 
ENJD                                                              DFN 151 

630 COmi ME 
H5( l • '«Nl «-Tn«»V'l"".' 
^S ( 1 . '..M»=TO«Tr>/la. . 
HS(l«'-.N>=-3.'?»Tn/-',Ü 
MS(1.'.Nl=l .5 
*St?. 1 tNl =TO»»^/H'U .Ü 
HS(?.'..N)=*.0»Tn«»-'/?i; 
HS(2. '.M)=TO»Tfn>?. /!<...' 
HS(?.i.Mt =T0»<.. •/?,{, 
HS(?»-.r4i = l..' 

650 CONTI UE 
IF ( IP^IN'T.FO.SlfALL Pf^Uf, ( 3.*^UFM .*H 
PCTUP 

POIMT F3H0& MFSSEf.r 

Figure 26.   Subroutine DFN Program Listing  (Concluded) 
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The Values of 
ND OMEGM, TD, 
The Number of 
Denominator 

Tenns.Max Ömeqa 
and Time Delay 
Passes Through 
the Argument 

List 

I 
Compute 

A. A2, A3, A4, 
Cl, C2, C3, 

C4, C5 

I 
Compute CE 

and CO 
Corresponding 

the Value to 
of ND 

Ut6 Compute the 
Phase Error 

DELPH = 

VCE**2-K:O**2 

I 
f   Return  j 

Figure 27. Subroutine PHERR Flow Chart 

120 

. .   . ..:■     ■ . ■.-.   :■       ■■■ ■:.-:  ■ ■ :    ■ 
www*********-*..- ™- -  ■ ^^S^äSi 
^:....__.^..;__._.:__ _i._....:.L_.,^..._.. ■■■■■■ -■■-■■     ■    J.^...■:.:..■:. ...,..■ ■■::.- :■■  .■■■-..■  ■.-.,-^.y---.^:.::....-^-. ■:<....,..■ ■...;,      ; ■.l:.^;^.--,i.....,-..::   .L.^,. 1./^^.   . ^„ -• 



■■■MpWiW 
, ^  ,  

■  ■ 

c 
c 
c 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 

no 

120 

130 

1*0 

ISO 

SUBROUTINE PMfOR(rtt,.MT.MT^.NPtNtnMEr,«I.TU.f)ELPHtr'sHINT. 

PURBO^f - TO COMPUTE PHASt F^OR OF P»OE *PPRO< IMAT ION 
ANALISIS - « F KONAR / J K MAiESH - T-tr HONFYrifLL INC 
OATE tRITTEN - l<»7e 

SUflPR'GHAMS CALLED 
OE AUO 

ARGUMENTS LIST 
ND INPUT NO Or DENOMINATOR TERMS IN THE 1 
N INPUT TRANSFER FK   HL0r.<   NO 
OM^.<4 I'.'PUT MAXIMUM F«E0UENCr TOR C^MPjTINr, 
TO INPUT THE OR TWANSP3PT OELAV 
OE' PM OUTPUT PrtASF rRROR 
IPVINT   INPUT   PRINT CONTROL FLAG 
1«     INPUT   FILE NO FOR LINE PRINTER 

OTHER PARAMETERS ARE OFFINEO IN CALLING HOOGRAM 

DIMENSION HS<?»MT.MTFN> 
IFdPiilNT.EO.fttCALL   QFRUG (| .4HPHE«.<»HR        .20»T<0 
A«OMEr,M»TO 
A2«A»^? 
A3»A«»1 

CI»HS(?«1»NI»A-MS(I.|.N> 
C2«HS(?«2»N»»A-MS(It2.N» 
C1«HS(?.3.N)»A-HS().3.N> 
C<.«HS(?«*»NI»A-HS( 1 ,4,N» 
CS«HS(?.5»N»»A-HS(1.5,M» 
NO-NO-1 
IFdPJlNT.EO.MCALl   OFqu(.(2.*MPHERt«.M-»        .2.0.T«» 
f.O   TOdlOf^O.l^l.IAOlNO 
CONTINUE 
CE»C? 
CO»CI'»A 
GO  TO   15c 
CONTI'UE 
CE»C3-C1»A? 
C0»C2»A 
GO   TO   150 
CONTINUE 
CE»C*-C2»A2 
CO»C3»A-C»»A3 
GO  TO   150 
CONTINUE 
CE«C5-C1»A2*C1«A<. 
cowC4<*«*cm3 
CONTlMUE 
CE?«CF»«2 
co?«Ci-i»»r 
OELPHsSORi(CE»*C0?> 
IFdP'JINT.EO.^JCALL   OrHUG( S.^MPHER.^H^        .2.0. »Xl 
RfTUP'; 
ENO 

IMt       PHERR £ 
PHERR 3 

TO TIME OELPHERR it 
PHERR S 
PMFRR 6 
PHERR T 
PHERR 8 
PHERR 9 
PHERR 10 
PMERR 11 

R FN      PHERR 12 
PHERR 13 

PHASE ERPORPHERR U 
PHERR IS 
PHERR 16 
PHERR 17 
PHERR 18 
PHERR 19 
PHERR 20 
PHERR 21 
HHERR 22 
PHERR 23 
PHERR 24 
PHERR 25 
PHERR 2ft 
PHERR 27 
PHERR 2d 
PHERR 29 
PHERR 30 
PHERR 31 
PHERR 32 
PHERR 33 
PHERR 34 
PHERR 35 
PHERR 36 
PHERR 37 
PHERR 3d 
PHERR 39 
PHERR *0 
PHERR 41 
PHERR 42 
PHERR 43 
PMERR 44 
PHERR 45 
PHERR 46 
PHERR 47 
PHERR 40 
PHERR 49 
PHERR 50 
PHERR 51 
PHERR 52 
PHERR 53 
PHERR 54 
PHERR 55 
PHERR 56 

Figure 28.   Subroutine PHERR Program Listing 
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f     Start        j 

Initialize the 
Dimensions and 

Check for 
Dimension 

Error 
(Call SIMK) 

5 
Compute   1 

Simulation  i 
Matrix F 

| (Call SIMK)  1 

5 
Compute State 1 
Space Data  ! 

1 (A,B,C,D) from 
Simulation  1 

|  Matrix F   | 

I 
Form the Name 
List Data and 

Write On 
NDATA File 
(Call NAMEL) 

I 
Write the State 
Space Data On 
QDATA File 
(Call QDIO) 

I 
f   Return j 

Figure 29.   Subroutine STAMK3 Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 

SUHRO'TINE   STAUKKVtW.F.XOOTtXtRItUItJ.QIN^NNX.NNRtNNU« 
lA.H.C.O.NNS.VNS.DE«;S.IINITS«NNO.VNOtD£SOtUNITO. 
2NNI>V II«DESI<UNITI,I4A«N>MAXM,NXH«NR*fMUMtNYMt 
3MH.MN.MM,HPf,«IO,MB,MSl .MS?.MS3,HS<» tN»Ji ^«MMR) 

PURPOSE   -   TO  O^TMf.'   STATE   SoArE   MODEL   "O«   INTERCONNECT TON 
DATA   row   SURSfSTE^s   OR   TO   PFAD   DIRECTLY   THE   STATE   SPACE   DATA 
A^ALIUS   -   A   F   KONAR   /   J   K   MAHESH   -   THE  MONEYifLL   INC 
DATE   BITTEN   -   l^Ts 

SUBPROGRAMS  CALLED 
DE-iRM 
MP'J 

NA<EL 
OUiDK 
TDtNVR 
DE ■'RMS 
MP^S 
oom 
SI-IK 

ARf.UMtMTS   LIST 
V 
w 
F 
XO^T 
X 
R| 
ui 
u 
RI- 
NN« 
NN.' 

V AP9Ar FOR COMPUTING SIMULATION MATRIX 
ri ARRAY FUR COMPUTING SIMULATION MATRIX 
SIMULATION MATRIX 
ARRAY FOR STATE DERIVATIVES 
ARRAY FOR STATES 
ARRAY FOR INTERNAL OUTPUTS 
ARRAY FOR INTERNAL INPUTS 
ARRAY FOR EXTERNAL INPUTS 
ARRAY FOR INTERNAL OUTPUTS FOR ALL SYSTEMS 
ARRAY FOR STORING SYSTEM DIMENSION NX 
ARRAY FOR STORING SYSTEM DIMENSION NR 

NNi ARRAY FOR STORING SYSTEM DIMENSION NU 
A IM/OUT    STATF TRANSITI3N MATRIX 
H IN/OUT    CONTROL INPUT "4ATHIX 
C IM/OUT    STATF OUTPUT MATRIX 
D IN/OUT    CONTROL OUTPUT MATRIX 
NNS       IN/OUT    NUM9FR ARkAY FOP STATE 
VN^       IN/OUT    VARIABLE NAME ARRAY FOR STATE 
OE^S      IN/OUT    DESCRIPTION ARRAY FOR STATE 
UNtTS     I'.'/OUT    UNIT ARRAY FOR STATE 
NNn       IN/OUT    NUMBER ARRAY FDR OUTPUT 
VNO       IM/OUT    VARIABLE NAME ARRAY FOR OUTPUT 
DE SO      IN/OUT    DESCRIPTION AR^AY FOR OUTPUT 
UNlTO     IN/OUT    UNIT ARRAY FOR OUTPUT 
NN!       IN/OUT    NUMHFH ARRAY FOR INPUT 
VNI       IN/OUT    VARIABLE NAME ARRAY FOR INPUT 
OE^I      IN/OUT    DESCRIPTION ARRAY FOR INPUT 
UN1TI     IN/OUT    UNIT ARRAY FOR INPUT 
MA«N      INPUT     MAXIMUM ROri DIMENSION FOR SIMULA MATRIX F 
MAUM      INPUT     MAXIMUM COLUMN DIMENSION FOR SIMU MATRIX F 
NX'i       INPUT     MAXIMUM NUMBER OF STATES 
NR4       INPUT     MAXIMUM NUMBER OF OUTPUTS 
NU'       INPUT     MAXIMUM NUMBER OF INPUTS 
NY-      IMPUT    MAXIMUM DIMENSION FQR INTERCONN EQUATIONS 
MB        INPUT     MAXIMUM NO OF SUBSYSTEMS FOR COMBINING 
MN        INPUT     MM«MH 
MM        INPUT     MAXIMUM OF (Nfl^.NUM) 
MP        INPUT     MAXIMUM DIMENSION FOR P ARRAY 
MO        INPUT     MAXIMUM DIMENSION FOR 0 ARRAY 
MR        INPUT     MAXIMUM DIMENSION FQR R ARRAY 
MS)       INPUT     MAXIMUM DIMFNSION FOR SCRATCH ARRAY SI 

STAMK3 
STAMK3 
STAMK3 
STAMK3 
STAMK3 
STAMK3 
STAMK3 
STAMK3 
STAMK310 
STAMK311 
STAMK3I2 
STAMK313 
STAMK31« 
STAMK315 
STAMK316 
STAMK317 
STAMK31B 
STAMK3I9 
STAMK320 
STAMK321 
STAMK322 
STAMK323 
STAMK324 
STAMK325 
STAMK326 
STANK327 
STAMK328 
STAMK329 
STANK330 
STAMK331 
STAMK332 
STAMK333 
STAMK334 
STAMK335 
STANK336 
STAMK337 
STAMK338 
STANK339 
STAMK340 
STAMK3*! 
STAMK3*2 
STANK343 
STANK3** 
STANK3*5 
STANK3*6 
STANK3*7 
STANK3*8 
STAMK3*9 
STAMK350 
STAMK351 
STANK352 
STAMK353 
STAMK35* 
STAMK355 
STANK356 
STAMK357 
STANK358 
STANK359 
STANK360 
STANK361 
STANK362 
STANK363 
STANK364 

Figure 30.    Subroutine STAMK3 Program Listing 
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c 
c 
c 
c 

c 
c 
c 

c 
c 

M5^ 
MSx 
MS'» 
NH 

IMPUT MAXI-'U-1 DHESStO^ fO« SCATCH Ai<l»*Y 52 
INPUT MA«I->U'-' DIXP^SIOM TO« SrOATCH AftBAY S3 
[►[PUT MAXIMUM 0IMF>*SIO>J FOfl SCRATCH AHBAr S* 
INPUT MAKfU'' SrS'EM NO - :M0LICIT MODEL 
INPUT MAXIMUM OlMENSION rot   PIS 

c 
c 
c 

COMMO'i /INOUT/ IRiia.IPRINT.lNSEKT.LOCATetNULL.MAtJKiaol.J^.JOtJS 
COMMOi /STb/ SC00e.SD«:S(5) .MSVS.MFAü(21) tNSrS(^)tSME*D(<»t?0) 
JtPMEAn(2(j( 
COMMO' /SCI/ SKII 
DIMEN« ION OESSS(NR-.l0tMRI .iJNI TSS (N*Mt<.,MRI 
DIMENSION nES00(NW^.I:.tM4).(N|T00<N''M,4,MHt 
DIMENSION DES I I (NUM. 1 ?,Mrt) .INI T 1 I(NOM,<.,MP) 
DIMENSION NXX(M«1 ,MBi»(MR( .NiJUIMHl 
COMMON /SC?/ S'<1) 
DIMENSION ATC(NXM(NXM,MR).RTC(NXM.NJM«MBI 
DIMENSION CTC(NBM.NXM,MR».DTC(NOM,NUM.MR» 
DIMENSION PC(MN.MN).OC(MN.N'JM).AC(N^M.MMI,SC(NPM.NUM) 
COHMO" /SC3/ 53(1) 
DIMENSION PP(MP,MM.MM|,00(MT.MM,NUM),?H(MI».NRM,MM) 
DIMENSION NSP(MP),NSO(MO».NS»(MR) 
DIMENSION V(MA«NI.*(MAXMI,F(M4AN.«AXM» 
DIMENSION XOOT(NXM,MB),X(NXM.Mftl.»I(N^»1.MR».UI(SUMfMB) 
DIMENSION HIN(N»MMD),iMNUM),NNX(Mf»),NM««MR),NN(MMP) 
DIMENSION A(NXM,NXM)fR(NXM,^UM),ClN-*M,NXM).0(NPM«NUMI 
DIMENSION NNS(NXM) ,VNS(NXM.9| ,0ESS (NX<4. 101 «UNITS (NXM«<») 
DIMENSION NND(NRMI,WN0(N»Mt?).DES0(^R,1.1OI.ÜNITO(NRM.*l 
DIMENSION NNI (Nl.'M) .VNI (NUM, ») ,0ESl «SUM, 10» »UNI T I ( SUM.* t 
DATA HOINT/4H«|NT/ 

C 
C 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

PRINT STSTCM DIMENSIONS ir sEFDEO 

iri|PoiNT.E').6»«RlTE(I«»16S)MSl«MS?«MS3,MS<tfMAXN,MAXM 
l.NXMfMRMtNUM,NYM.MM,MP,MO,MP,MR,NR.MS»MN 

165 F0RMAT(1X.|5«IS.|X)> 

COMPUTE   4«ftAt   START   INDEXES 

TOR  OESSS.UNITSS.DESOO.UNITOO.OESlltUSITIItNXX.NRfl.NUU 

LI»1   <  L2«L1»NXM»MR»10   $  L3«L?*NXM«MB»*   $  L*»L3*NRM»MB«10 
L5«L*»NRM»MB«*   %  L%«L5«NUM»MR»10   %   L7"L6»NUM»MR»<i 
L8»L7.M8   S  L^'LR^MR  %  tlO-LO^MB 

FOR  ATCfBTC»CTC.OTC.PCtOC,RC«SC 

M|a|    %   M2»M1*NXM«NXM»MR   $   M^«M?*NXM*NJM»MR   S   M4>M3*NRM*NXM*M8 
MS»M4»NRM»NUM»MH   %  M6»M5*MN»MN   %   M7»M6*MN»NUM   f  Me«M7»NRM»MN 
M9»Mfl»NRM»NUM 

FOR  Po.OQ.RR»NSP»NSO.NSR 

K1»I   %   K2«K|»MP»MM»MM   S  K3»i<2*M0»MM»NJM   »   K*»K1»MR«NRM«MM 
K5>K<»*MP   %   K6BKS*M0   S  K7»K6*M5 
IF(|PoiNT.E0.6)WRITEnM«l6S)Ll«L2*L3«L4*L5*L6«L7*LB*L9>Ll0 
IF(|PuINT.E0.A)MRlTE(IW,165)Ml«M2,M3(M4«M5«M6«M7,MI)*M9 
IF(IPQ!NT.e0.6IWRlTE(IMfl65)K|<K2.K3.<4(KS,K6,K7 

CHECK IF SCRATCH *PR*r SIZES ARE SUFFICICMT 

IF« (LIO.GT.MSI » .OR, (H<>.r,T.MS2» .OR. ("<7.r,T.MS3»» 
ICALL nERRM«Ll0,M9«K7tMS4,MS|«MS2*MS3tMS<»«3*0«<»HSTAM«4HK3  •INI 
lF«SCOOE.EO.HOINT»r,0 TO 5 
CALL OUAOK«A,B.CD.NNS.VNS.DESS,UNITS.NNO.VNO.OESO.yNfTO, 
INNT.VNT.DFST.IiNTTI.SMLII.Sl (L?t «SI (L3) «SI IL4) .SI (LSI «SI (t6) • 

STAMK365 
STAMK366 
STAMK367 
STAMK36S 
STAMK36-» 
STAMK370 
STAMK37i 
STAMK372 
STAMK373 
STAMK37<» 
STAHK375 
STAMK376 
STAMK377 
STAMK378 
STAMK37q 
STAHK3B0 
STAMK381 
STAMK362 
STAMK383 
STAMK38«, 
STAMK38S 
STAMK3M6 
STAMK387 
STAMK388 
STAMK389 
STAMK390 
STAHK391 
STAMK392 
STAMK393 
STAMK394 
STAMK395 
STAM«396 
STAMK397 
STAHK398 
STAMK399 
STAMK100 
STAMK101 
STAMK102 
STAMKI03 
STAMKIO* 
STANK105 
STAMKI06 
STAMKI07 
STAKK108 
STANK 109 
STANK 110 
STANK 111 
STANK112 
STANK113 
STANK 114 
STANKI1S 
STANK1J6 
STANK1I7 
STANK 118 
STANK119 
STA^K120 
STANK121 
STANK 122 
STANK|23 
STANK124 
STANK12S 
STANK126 
STANKI27 
STANK 128 
STANK 129 
STANK 130 

Figure 30.    Subroutine STAMK3 Program Listing (Continued) 
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c 
c 
c 

c 
c 
c 

c 
c 
c 

1« 

12 

13 
II 

I* 
c 
c 
c 
♦5 

St 
c 
c 
c 

u 
r i 

?SI (17) «SI ILA) «SI (LQ) •NX!4.NPMtNUMtM8»**9t 
RETURN 
CONTMUE 
NRI-e   %  N«?«9   t   NR3>0   «   NUIsO   f   NU?>0   «  NU3«0 
NXA'C   S  NRA-O  S  NlJ»»0 
EPSr«l.»t-30  f   TaO.O   f   INIT>0   S  NFLAG«! 
ir<(I«»R|NT,E0.3».0B.(lPRINT.GT,4)lC*LU   HPO(ME*rtHf» 

INITIALIZING C*Lt   TO  SUBROUTINE   SlMK 

NXaO   «   NR-«   S  NU»0   %  NY»« 
Nl'l   «  N2'N1*NX   S  M3>N2*NV 
CALL   SIMK<V(NII<V(N?ltV(N3)tXnOTfX»RI«UIf!l«RINiNNX«NNR«NNU« 

lS?<MI)«S2(M2ltS2(M3)tS2(M4),S?(MS),S?(M6>,S?(M7)tSi>IMBI* 
2S3(K|ltS3(»<?>tS3(KaitS3IK4>.S3(KS>«S3(K«>).NXtNV.NR«NU>NMAXf 
3H«tHM.MP«MO«NRtNXM.NUMtNRMtMN.INITtT.NXAtNRA«NllAfNBfNRM«4BI 

CHECK  FOR DIMENSION ERROR 

INIT   •   I 
Ma?«Nx*NY*NU 
NBNX*NV*NR 
IF((NX.6T.NXM).OR.(NR.GT.NRM).OR.(NU.GT.NUM).OR.(NY.GT.NT«»I 

1CALL   OCRRMS(NXtNRtNUtNV*NXM.NRM«NUM*NrMt3t0t4HSTAM.4HK3     «IWI 
Nl»l   t  N2>N1*NX   S N3>N2*NY 

ZERO OUT  XOOT.RI.UI.X.U 

DO  1« NN>1«NNAX 
MX-NNxINNt 
DO  10  J>1«MX 
XOOTf (.NN)«*.0 
XIJtNN)"«.« 
DO  II  NNM.NNAX 
MXaNNR(NN> 
DO  12 J>ltNX 
RIUtNNI*«.« 
MXaNNlKNNI 
00   13  JaliNX 
U|IJtNNt*i«i 
CONTINUC 
DO  I«   I'ltNU 
uin>q.* 

COMPUTE PARTIALS MR?  STATE  DERIVATIVES 

CONTINUE 
JJa« 
00 SO NNaltNMAX 
NJONNXINN) 
00 St J»I.MX 
JJ'JJ*l 
X00T<j*NN)a|. 
CALL  SlW((V(NI)*V(N2)*V(N3),XD0TtX*RI»UItU«RIN«Nff1(*NNR«NNUf 

1S2(N11 »S2(M2l tS2(M3l tS2(N4l«S7<M5>•S2(M6> tS2(M7> «$2(MS)« 
2S3IKI> «S3(K2)«SSIKS)*S3(K4I.S3<K5l»S3(K6l«NXtNVtNRtNUtNNAX« 
3»lifMH.MP.M0tMR.SXM.NUMtNRHiMN.INITtTfNXAtNRAtNüA«H8»NRMMB» 

XOOT(J»NN|a». 
00  St   |a|tN 
riitjj)avni 
COMPUTE PARTIALS MRT INTERNAL OUTPUTS 

00 ItO NNal.NMAX 
NXaNNRINN) 
.00 ItO Jal.MX 

STAMK131 
STANK 132 
STAMK133 
STAMK134 
STAMK13S 
STAMM 36 
STAHKI37 
STANKi3d 
STAMK139 
STANK 140 
STAMK1M 
STAMK142 
STAHK143 
STAMK144> 
STAMKI4S 
STANK|46 
STAMKI47 
STANK 148 
STAMK149 
STAMK1S0 
STAMK1SI 
STAMK152 
STANK153 
STANK154 
STAMK1SS 
STAMK156 
STAMKIS7 
STANK ISO 
STAMK159 
STANK160 
STANK 161 
STAMK162 
STANK 163 
STAMK164 
STANK165 
STAMK166 
STANK 167 
STANK 168 
STANK 169 
STANK170 
STANK 17| 
STANK 172 
STANK 173 
STANK 174 
STANK 175 
STANK 176 
STANK177 
STANK 178 
STAMK179 
STANK180 
STANK181 
STANK 182 
STANK183 
STANK 184 
STANK18$ 
STANK186 
STANK 187 
STANK 188 
STANK189 
STANK 190 
STANK|9l 
STANK 192 
STANK193 
STANK 194 
STANK195 
STANK 1«6 

Figure 30.   Subroutine STAMK3 Program Listing (Continued) 
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101* 
c 
c 
c 

150 
C 
c 
c 

JJ=JJ.1 
PI ( J.-N) = l. 
CALL - IMK ( V (Ml ) .V (li?) •« (N-») .XtjOT.X.SI .III . U • =? IN. NNX . NNR . NNU. 
1S?(M1),: ?(M?) ,S'(MT),S?{M4),S?(M51,S?(M6),5?(M7),S?(M8) , 
2S')(l<li.S3lK?).c;3(Ki).S3(K<,),Sl(KS).S3(K6) .NX , NY. NR. NU. MM AX. 
3MR.MM.MM,M0,M«.NXM.NUM.NeM.^N,lNlT.T.MXA.NPA.Ni|A.^P.NRMMB) 
RI (J. INJ»0, 
no io i=i.M 
F(I,J ))=V( I) 

C0MPuTF   PARTIALS   WPT    INT€PNAL    INPUTS 

DO    IS      fiN=l.NMAX 
MX=NM i(NNl 
00    IS      J=1.MX 
JJ=JJ.l 
UI (J.    N) = 1 . 
TALL    ', 1"1K (V(N1 1 ,VCIP) ,V(N3) .ACJOT.X.SI.IJI . U . P IN. NNX .NNS .NNU. 

1S?(M1i.S2(M?) ,S?(^II.STfMi),S?(M5).S?(M«j),S?(M7),52(M8). 
2S3JKI » »Sad«?» «SICKIl »S3tK«t> .S3<KS» «S3(K6) «NX.NV.NS.NU.NMAX. 
3M0,MM.MP.M0.MP,NXM,NUM.MPM.M^,INIT.T.NXA.NRA.NUA.NR.NRMIBt 
UI ( J.'iN) =0. 
00    15       1=1,M 
Fd.j i)=v( n 

COMPUTE PAPTIALS WPT STATES 

?0l 

00 ?0\ 
MX=NN< 
DO ?0l 
JJ=JJ* 
X ( J. ►l ; 

CALL : 
IS2(M1> 
2S3(K1i 
3MR.MM. 
X (J.N'i 
DO 20 1 
F(I.J I 

il 
NN 
(NN 
J=l.MX 

1 
)=1 . 
IMK 
.S? 
.S3 
MP. 

I 
) =v 

N^AX 

( V (Ml ) ..V d-'?) .V(N3).XPOT.X.RI,(II .U.PIN.NNX.NNR.NNU. 
(M?),S?(M-,).S?(Mi.).S?(M5).S?(Mft),S?(M7),5?(M8), 
IK?)tS3<K1)tS3(K*)»S3<K5).S3(K6),NX.NY.NR.NU»NMAX. 
■lO.MR.NXM.NUM.NRM.^N, IM I T , T , MX A . NWA. NUA.NB.NRMHB) 

■l.N 
(I) 

COMPUTE PARTIALS WPT FXTtRMAL INPUTS 

251 
BOO? 

no ^5 
JJ=JJ 
U(J) = 
CALL 
1S?{MI 
3S3(K1 
3MR,MM 
U( J) = 
00 35 
F(I.J 
CONTI 

1    .J=1.NU 
*1 
1 I    ■ 

^IMK (V(M1 ) .VC!?) .V(M3) . XDOT . X .R I ,U I .'J. R IN.NNX .NNR .NNU. 
> .S2("l?) .S?(M-<) .s?(M4) ,S?(M5) ,S?(M«.) .S?(M7) .S2(M8) . 
1.S3(R?),S3(K3),S3(K4).S'<(K5),S3(K6) .NX .Nv .NR.NU.NMAX . 
.MP,MO,MR,NXM.MUM.NRM,«N.IN IT.T.NX A.NRA.Ni JA.NB»NRMMBI 

I a 1 . N 
l)aV(ll 
'UE 

52 
51 

COMPUTE THE SIMULATION MATRIX 

M\/ = N/, »NY 
IFdPtJTNT.EO.MCALL   MPRS (F . MAxN. MAXM. M, M . T .'•HSTM   ) 
00 51 1=1»NV 
DO 52 J=1.NV 
r(i.ji=-F(i.j) 
F(I.I )=F( i.n*i. 

XDOT »PRAY IS REINC, USED AS A SCRATCH ARRAY IN TDINVR 

CALL TDIN\/P( I SOL. InSOL.NV.-M.F.MAXN.XOOT.DET) 

STAMK197 
STAMK198 
STAMKl9q 
STAMK200 
STAMK201 
STAMK202 
STAMK203 
STAMK204 
STAMK205 
STAMK206 
STAMK207 
STAMK208 
STAMK209 
STAMK210 
STAMK211 
STAHK212 
STAMK213 
STAMK2U 
STAMK215 
STAMK216 
STAMK217 
STAMK218 
STAMK219 
STAMK220 
STAMK221 
STAMK222 
STAMK223 
STAMK22H 
STAMK225 
STAMK226 
STAMK227 
STAMK228 
STAMK229 
STAMK230 
STAMK231 
STAMK232 
STAMK233 
SfAMK234 
STAMK235 
STAMK236 
STAMK237 
STAMK238 
STAMK239 
STAMK240 
STAMK241 
STAMK242 
STAMK243 
STAMK244 
STAMK2*5 
STAMK246 
STAMK247 
STAMK248 
STAMK249 
STAMK250 
STAMK251 
STAMK252 
STAMK253 
STAMK254 
STAMK255 
STAMK256 
STAMK257 
STAMK258 
STAMK259 
STAMK260 
STAMK261 
STAMK262 

Figure 30.    Subroutine STAMK3 Program Listing   (Continued) 
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JR=IH 
J£ = M 
00 S3 I=IH,IF 
DO S3 J=JH.Je 
00 ^3 K=l,NV 

53 F ( I , Ji =F(1,J)»F ( I .»)»r(K,J) 
no S3 1 = 1.if 
no S3 J=l.JE 
IF(AR-,(F( I ,J) ) .LE.FP5F) F(I.J) • ".0 

;3o coNTi' ue 
IF ( IP.INT ,£0, A »CALL MPPSiF.-AJ'N.MAX^. M.M.T.4HSIMI) 

FOPM • .H.CD M&TPICES 

JprNJV.NX 
J3=Jl♦NX 
J*«J2»NiJ 
Il=NV.l 
I?rNV»Nf? 
nO 6P 1  1=1.NX 
no 6o i J=JI.J' 
JJ = J- I] ♦! 

6001 A(I.J I)=F(I.J) 
00 66 ? 1=1.NX 
00 bO'P   J = J3.Ji. 
JJ = J- 13*1 

6902 R(I.J i)=F(I.J) 
00 6^ 3 1=11.1' 
11 = 1-1 1*1 
00 6D 3 J=J1.J' 
JJ = J- M ♦ 1 

6003  C ( II . J.J)=r(I..l) 
00 60 It   1 = 11. I5 

n = i-ii*i 
00 60''» J = J3.J*f 
JJ=J-J3*1 

600*. 0( tl. IJ)=K ( I.J) 

LPDAT-- NAME LIST OaTA 

KR = NM:. X 
CALL 'lAMEL(NNS.VNS.r)ESS.U'glTS.NN0.V,40.OES0.UNIT0.NJNl.\/NI. 
10E5I.')NITI.Sl(Ln.t;l(L?>.Sl(L3).Sl(L4).Sl(LS).^l(L6). 
?S1 (L7i .51 (L8) .51 (LQl .NXM ,N^M . MIJM , Mx , vH , Nu . NFL Ar-.MB.KB.NB) 

WPITE nUAD»iJPLc. DkrH   ON FJUT ODATA 

10 = 0 
MFLAr,T? 
CALL ■•inin(A.R.C.D.5l .f]X,NP«NjU.|gXM.N'^.NllM.NXA.M«A.NUA. 
lN»l.N^?.Nrt3.Nül .NlJ'.NllS.T.n. rP»INT. IW.JU.HEAD.MA3K. 
ZLOCAT'-.NULL.INSFKT.MFLAr,) 
RETUR-: 
END 

5TAMK?63 
STAMK?64 
5TAMK26S 
5TAMK266 
STAMK267 
STAMK268 
STAMKa69 
STAMK270 
STAMK271 
STAMK27' 
STAMK273 
STAMK^74 
STAMK?75 
STAMK?76 
5TAMK277 
STAMKPVe 
STAMK27q 
STAMK280 
STAMK281 
STAMK282 
STAMK283 
5TAMK?9^ 
STAMK28S 
STAMK?a6 
STAMK?87 
STAMK?8« 
STAMK289 
STAKK290 
STAMK291 
STAMK292 
STAMK293 
STAMK29«. 
STAMK295 
STAMK296 
STAMK297 
STAMK298 
STAMK299 
STAMK300 
STAMK301 
STAMK30? 
STAMK303 
STAMK304 
STAMK305 
STAMK306 
STAMK307 
STAMK308 
STAMK309 
STAMK310 
STAMK311 
STAMK312 
STAMK313 
STAMK3U 
STAMK31S 
STAMK316 
STAMK317 
STAMK318 
STAMK319 

Figure 30.   Subroutine STAMK3 Program Listing   (Concluded) 
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 , ™ 

Yes 

Set Up 
Differential 
Equations for 
the System 

I 
Set Up 

Internal Output 
Equations and 
Interconnection 

iQuations 

I 
Set Up 

External 
Response 
Fouations 

I   Return  j 

Initialize and 
Read Inter- 
connection 

Data 

I 
Read Quadruple 
Data from QDATA 
File for all 
Systems to be 

Inter- 
connected 

I 
Compute Inter- 

connection 
Quadruples and 

write the 
Interconnection 
Data on File 
JS for Use by 

Subroutine NAMEL 

Compute 
System 

Dimensions 

I 
f      Return  j 

Figure 31.   Subroutine SIMK Flow Chart 
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c 
c 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SURRQHTINE SIM« (XDnrLtatPL.XOOTiluaidJI'ÜtRIN^NNXfNN^NNUi 
l*T.8T.CTtDT.Pt0.M.t;.Po.0UtR»tSSP.^Sjt><S««^*.Nr,NR.NUtHB.Hfl. 
?M*,»4P.M0,Mk..NXH,NUM,N»M.MN. IN T T . T • NJ(*<N<?A. NJ« t NB» ^RHMg) 

PUPPCKE   -   TO  COM«IME   SYSTEMS  rvESCMHFO   fM   OU«DRUPLiS 
*N*LISIS   -   A   «•   KON«P   /   J  K   MAHESH   -   THE   MONEVWELL    INC 
DATE   -*i»ITTEN   -   |97c 

SUBPROGRAMS CALLEO 
TILE 
MPDS 

INOT 
ZC'^O 

ARfiUMFNTS 1.1 
XOOTL 
n. 
«L 
AT 
HT 
CT 
DT 
P 
0 
P 
s 
pp 
00 
an 
NSP 
NSO 
NS» 
NX 
NV 
NR 
NU 
INIT 
T 
NX.i 
NRi 
NU A 

OTHER PARAME 

ST 
OUTPUT 
OUTPUT 
OUTPUT 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
INPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
TERS APE 

ARRAY TOR DERIVATIVE OE STATE 
ARRAY rOR Y EQUATION VARIABLES 
ARRAY TOR EXTERNAL RESPONSE VARIABLES 
ARPAv FOR STORINr. SUBSYSTEM QUADRUPLE A 
ARRAY FOP STORING SUBSYSTEM QUADRUPLE B 
ARRAY FOR STORING SUBSYSTEM QUADRUPLE C 
ARRAY TOR STORING SUBSYSTEM QUADRUPLE 0 
INTERCONNECTION QUADRUPLE 
INTERCONNECTION QUADRUPLE 
INTERCONNECTION QUADRUPLE 
INTERCONNECTION QUADRUPLE 
ARRAY TOR INTERMEDIATE INTERCONN DATA 
ARRAY TOR INTERMEDIATE INTERCONN DATA 
ARRAY *"0R INTERMEDIATE INTERCONN DATA 
ARRAY FOR INTERMEDIATE INTERCONN DATA 
ARRAY FOR INTERMEDIATE INTERCONN DATA 
ARRAY FOR INTERMEDIATE INTERCONN DATA 
NUMBF» Or STATES 
NUMBER OF Y EQJATIONS 
NUMBER OF 0UTPJT5 
NUMBER OF INPUTS 
INITIAL MODE FLAG 
SAMPLE TIME 
NO OF STATES WITHOUT TMF IMPLICIT MODEL 
NO OF OUTPUTS WITHOUT THE IMPLICIT MODEL 
NO OF INPUTS WITHOUT THE IMPLICIT MODEL 

DEFINED IN CALLING PROGRAM 

C 
C 
C 

COMMOM  /INOUT/   iRtIWIIPRINT.INSERT.LOCAIEtNULL.MARK(20)tJNOOfJS 
COMMON /SYS/  SCOOE«S0ES(S)«MSYStHEA0(?0l«NSVS(Q|tSHEAD(9*20l 

ltPHEAD(26> 
DIMENSION  XDOTL(NXl«VL<NY»tRL(NR> 
DIMENSION   XOOT(NXM.MB).X(NXM.Mrt),Ri(NRM.MBt tUI(NUM.MB) 
DIMENSION  RIN(NRMMR).')(NUM).NNX(MR)»NNR«M8I.NNU(MB» 
DIMENSION  AT(NXM.NXM.MB>.BT(NXM.NUM.M9> 
DIMENSION  CT(NRM.NXM.MR).0T(NRMtNUM.M9» 
DIMENSION  P(MN.MN).OCMN.NUM).R(NRM.MN» «S(NRM.NIIMI 
DIMENSION  PP(MP.MM.MM)•QO(MO.MM.NUM) .RR(MR.NRM.MM) 
DIMENSION NSP(MP>.NSO(MO>.NSR(MR) 
DIMENSION CARD(20I 
DATA   HC.HTND»HRI.HRS»HUI.HU/1MC.*HEN0   .?HRI.2HR/.2HUI.1MIV 
DATA  HOUTP.HINPU/<»HOUTP.*HlNPl)/ 
ir(|NTT.NE.O»   GO   TO   100 

INITIALIZE 

KP«0 « KO-0 %  KRsO 
KB>0 

SINK 
S1MK 
SIM« 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SINK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 

? 
3 
<* 
S 
h 
7 
8 
9 

10 
u 
12 
13 
U 
15 
16 
17 
IB 
14 
20 
H 
22 
23 
24 
25 
26 
27 
H 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
<»0 
41 
42 
43 
44 
45 
46 
47 
48 
4') 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

Figure 32.    Subroutine SIMK Program Listing 

129 

asÄikiÜüii 

 •'-      '     I I !»■■ 



—^—— — -^-w_^— 

■ ■    ■ ■   ■  ■ 

TsO.C 
NXI»0   *   NHlsO   1   NJl=i) 
IF(IP^INT.EU.iS»wBlTE( IW.<»?0>KPtM8.M,<.'<P»M3.MR.M5,NUMtSHM.MN.NB 

900   FORMAT(1S(IX.I?)) 
DO   «»6      l»JtNH 

960   NSTS(I)=-i 
DO m?   I=l.MP 

<»70   NSP(li=0 
DO   <»«'     I = ».MQ 

9*0   NSOdiO 
00  991   l»i.H» 

990  NSH(I>=6 
C*LL   ^frtCCP.MN.MN» 
CALL   /ERO(0«MN.NUM) 
CALL   7EHO(R«NRM.MN) 
CALL   7ERO(S.NPM.NUM) 
DO   1010   J=1.HM 
00   10"0   K»1,MM 
00   ICtC   I»l.MP 
PP(|.  I.K)aP(J.K) 
DO    10)0   K»l,NÜM 
DO   1010   I«liMQ 
00(I« l«KlsO(JtK) 
C'O   »O'G   J»I.NRM 
DO   lO'O   Ks|tMM 
00   lO'O   I=ltMR 
RR(I, i,KI>R(J«K) 

READ   TNTERCONNECTION  DATA 

1000 

1010 

10?0 

I0<.0 CONTI'lUt' 
RE*0(tP.lOfcOlCABO 

1060   FORMAT(26A4) 
OECODK(*«llOO»C*RO(l) iCCfO'JMHY 

1109  FORMAT(Al.A3) 
1120 FORMAT(AZtlliAi) 
mO  F0RMAT<A2.A?) 

IF<CC.EO.HC»GO   TO   10*0 
IF(CAC(0I1I.E0.HEND)G0   TO   UflO 
DECOOF(*•1140.CARD(111C00E1.C0DE2 
IF(COnEl.EO.HRS)fiO  TO   l?00 
0EC00F(4.ll?0.CARO(l)lCOOEl.NSYl.DUMMr 
IF(COOF1.EO.HUIIGO TO 1160 
GO TO 1*00 

:    jPOATF THE SUSTEM NUMSER COUNTER NSTS 

1160 CONTINUE 
IFIKB.EO.OIGO TO 1» 75 
00 IfO N«1.KB 
IF(NSvl.EO.NSVS<NllGO TO 11«0 
CONTINUE 
CONTINUE 
KB>HU*1 
IF(KB.GT.NBIGO TO 144(1 
NSYS(»fBI«NSYl 
CONTINUE 
DECODF(4.1l20.CARD(?llCOOE2.NSr?tOUMMY 
IF(COOE?.EO.HflIlGO TO 1320 
DECODE(4.U00.CARO(21)C00E2.DUMMY 
IF(C0nc2.E0.HUlG0 TO 1364 
GO TO 1400 
CONTINUE 
IF(COoF2.EO.HRIIGO TO 1220 
IF(C0DE2.EQ.HUIG0 TO 12S0 
GO TO 1400 

1170 
1175 

II BO 

1200 

S1MK 
SIMK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SIMK 
SIMK 
SIMK 
SINK 
SINK 
SIMK 
SlMK 
SINK 
SINK 
SINK 
SINK 
SINK 
SIMK 
SINK 
S!NK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 
SINK 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
106 
145 
146 
147 
148 
149 
114 
111 
112 
113 
116 
115 
116 
117 
118 
119 
124 
121 
122 
123 
126 
125 
126 
127 
124 
12« 
134 

Figure 32.    Subroutine SIMK Program Listing (Continued) 

130 

i^M^iifiiääMMrc fN-i^^ . .■^^^l^i^L,. .^j^i^d^tei. ^^tet^ito^^^^iahjf^^isj^ ^sy^ai^&a&i^ 
..... .■ . .. . j:..- 

- -   '■--'---         -^ 



 '—--'-  ' ■ •'■''■       ' ...Jiu» 

. .    . ...     ..... .... ... .. 

c 
c 
c 

BEAD - H»THU (O/SIM) INTO OROPE« »»E* OF R» HaTPlX 

1220 CONTINUE 
OECOOFCu^iO.CAROi?) >N5y?.nUMMY 

1240   rORH»T ( n.A3) 
KRaKR«! 
|F(KR,r.T,MR(GO   TO   I'.Tn 
NSR(KQ)«NSr2 
CALL   >EROtR»NRM.MN( 
C»LL    iNPTtR.NHH.MNl 
00   t2^0   I-l.NRM 
HO   I2«<0   JM.MM 

1260  RR(KR.ltJ)-R(liJ) 
GO TO !•<.« 

RE*0 q MATRIX (R/U) 

mo  CONTINUE 
CALL /EHO(S.NPM.NüMI 
CALL INPT(S<NRM<NUMt 
GO TO »0*0 

I READ o MATRIX (UIN/RIMI INTO PROPER A^EA OF PP MATRIX 

1320 CONTIMUE 
NSY«Na«(NSVl-n «NSY? 
KPaKP»! 
IF(KP.RT,MPlGO TO »fcT.i 
NSP(Kr>)aNSY 
CALL 'ERO(P.MN.MN» 
CALL INPT(P.MN.MN( 
DO 1340 I>1.MM 
DO 1340 J-l.MM 

1340 PP(KP.ItJ)»P(I.J) 
IF(IPRINT.LT.6»G0 TO 1040 
MRITE(IM«9«0)l'PtNSV<NSP 
CALL *PRS(P«MNfMNfMMiMMt0.0<4HPP  I 
GO TO 1040 

c 
C     READ 0 MATRIX (UIN/U) INTO »ROPER A«EA OF 00 M4TRIX 
C 
I3»0 CONTIMUE 

KQaKQ.l 
IF(KO.GT.MQ)GO TO 147o 
NSO<Kr))*NSVl 
CALL 7ER0(0.MN.NUM) 
CALL INPTCOtMN.NUM» 
00 13*>0 lattMM 
DO 13t>0 J-l.NUM 

1360 00(KO,I«JI«0(I.JI 
GO TO U40 

1400 CONTINUE 
C 
C    PRINT ERROR MESSEGF 
C 

WRITE t IM« HI«) 
1420 F0RMAT(lMl,//,lX,37MDATA CONTROL CARD SPECIFICATION ERROR) 

STOP HI 
1*40 CONTINUE 

MRITE(IMt|460)KRtMn. 
1460 F0RMAT(lMl.//tlXt30HT00 MANY SYSTEMS FOR COMBINING. 

l//tlX.6HK8 « .I2.5K.5HMB a ,1?) 
STOP 111 

1470 CONTINUE 
HRITE(IH«|475) 

SIMK 131 
SIMK 132 
SIMK 133 
SIMK 134 
SIMK 13S 
SIMK I 3b 
SIMK 137 
SIMK 138 
SIMK 1^9 
SIMK 140 
SIMK 141 
SIMK 142 
SIMK 143 
SIMK 144 
SIMK 145 
SIMK 146 
SIMK 147 
SIMK 148 
SIMK 149 
SIMK 150 
SIMK 151 
SIMK 152 
SIMK 153 
SIMK 154 
SIMK 155 
SIMK 156 
SIMK 157 
SIMK 15« 
SIMK 159 
SIMK 160 
SIMK 161 
SIMK 162 
SIMK 163 
SIMK 164 
SIMK 165 
SIMK 166 
SIMK 167 
SIMK 168 
SIMK 169 
SIMK 170 
SIMK 171 
SIMK 172 
SIMK 173 
SIMK 174 
SIMK 175 
SIMK 176 
SIMK 177 
SIMK 178 
SIMK 179 
SIMK 100 
SIMK 181 
SIMK 182 
SIMK 183 
SINK 184 
SIMK 185 
SIMK 186 
SIMK 187 
SIMK 1!18 
SIMK 169 
SIMK 190 
SIMK 191 
SIMK 192 
SIMK 193 
SIMK 194 
SINK 195 
SIMK 196 

Figure 32.    Subroutine SIMK Program Listing (Continued) 
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l<.75   rOBMAT(|M»i//,U«3<»HToO   MANY 
STOP   HI 

INTESC3NNJPCTIONS   FOB   C0M9ININ0) 

C 
C 
c 

OBTAIN OOAORUPLE DATA FO» SUBSYSTEMS FROM 0 DATA FILE 

!♦«•  CONTINUE 
DO   140«   l«lf?0 

I49«  CARD<I)-HEADII) 
DO   15>e  N'ltKB 
NSr-NSYSJN) 
00   1500   I-lf20 
HEAO(I)»SMCAO(NSYtII 

1510   CONTINUE 
CALL   FlLEOO.LOCATFfMEAO» 
PEAO(JO»T,NNXN.NNBN.NNUN. 

1 ((AT tItJtNt.I«1.NNXN).J»liNN»N» . 
2 ( (BTdt J.N» .1»! .NNXN)f J»».NNUN) t 
3 ( tCTU.J»N) . I»l.NNPN> tJ-l.NMXN». 
* (10T(I,J.N>,1.1.NNPNt tJ«l.NNU^) 

NNX(N)«NNXN 
NNR(Nl«NNRN 
NNU(Nt>NNUN 

STORE  THE   IMPLICIT   MODEL  SYSTEM  DIMENSIONS  SEPARATELY 
C 
c 
c 

ir(NSY.NE.NR)GO   TO   1510 
NXI'NNXN 
NRI-NNPN 
NUl-NNUN 

151* CONTINUE 
152« CONTINUE 

00 1510 I»».20 
1531 HEAO(!)«CARD(I) 

C 
C 
C 

c 
c 
c 

FORM INTERCONNECTION QUADRUPLES 

CALL rEROIP.MN.MN» 
CALL ?ERO(0«MN«NUMi 
CALL ZERO(R.NRM.MN» 

FORM P MATRIX IR/Rf) 

KVOUTaO 
NMI'I 
NM2M 
00 1565 N-ltKB 
KVOUtaKVOUT*NNR(NI 
ir(M.r,T.llNMlaNMl*NNR(M-|) 
NM2«NM2»NNR(MI 
NSV2"NSYS(M» 
00 1533 KRaltMR 
ir(NSB(HR».E0.NSY2>G0 TO 1536 

1533 CONTINUC 
60 TO 1545 
CONTINUE 
00 154« I«ltNRM 
00 IS4t J«NMI.NM2 
JJ"J-NMI*1 
R<I«J»»RR<KR»ItJJ» 
CONTINUC 

rORM P MATRIX (UI/RP 

NNI>I 
NN2«t 
00 IS62 N>1*KB 

ISM 

IM« 
I5*S 

c 
c 
c 

S1MK 197 
SIM« 198 
SINK 199 
SIMK 200 
SIMK 201 
SIMK 202 
SIMK 203 
SIMK 204 
SIMK 20S 
SIMK 206 
SIMK 207 
SIMK 209 
SIMK 209 
SIMK 210 
SIMK 211 
SIMK 212 
SIMK 213 
SIMK 214 
SIMK 215 
SIMK 216 
SIMK 217 
SIMK 218 
SIMK 219 
SIMK 220 
SIMK 221 
SIMK 222 
SIMK 223 
SIMK 224 
SIMK 225 
SIMK 226 
SIMK 227 
SIMK 228 
SIMK 229 
SIMK 230 
SIMK 231 
SIMK 232 
SIMK 233 
SIMK 234 
SIMK 235 
SIMK 236 
SIMK 237 
SIMK 238 
SIMK 239 
SIMK 240 
SIMK 241 
SIMK 242 
SIMK 243 
SIMK 244 
SINK 245 
SIMK 246 
SIMK 247 
SIMK 248 
SIMK 249 
SINK 250 
SINK 251 
SIMK 252 
SIMK 253 
SIMK 254 
SINK 255 
SIMK 2S6 
SIMK 257 
SIMK 258 
SIMK 259 
SINK 260 
SIMK 261 
SIHK 262 

Figure 32.    Subroutine SIMK Program Listing (Continued) 
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iriN.r.T.I )NNl«NN>*NNU(N-ll 
NN?»N^?»NNU(N) 
NSY1»NSYS<NI 
NSYsNa«(NSYI-l» »NSY? 
00 IS^O KP»ltMP 
IF(NSP(KP».EO.NSYir,0 TO 1S5S 

1550 CONTINUC 
GO TO 156? 

1555 CONTINUE 
00 15^0 I»NNl.NN? 
n»i-NNi»i 
00 I5*>0 J>NMI<NM2 

1560 P«I«Ji»PP(«PtHtJJ» 
1562 CONTINUE 

ir(IP»INT.LT.6»r,0 TO 1565 
WRITEIIM*9«0tKPtNSY«NSP 
NMP«NN?-NN1*1 
NMP>N1?-NMI*I 
CALL  MPRS(PtMN.MNtNNP>NMP«e.Of<»HPP      ) 

1565   CONTINUE * 
: FORM  0  MATRIX   (Ul/d) ft 

KYIN«: 
NNl«l 
NN2>0 
DO   1600  N>l«Kfl 
KYIN>xYIN*NNiJ(N> 
ir(N,r.T.»»NNl«NNI*NNU(N-l) 
NN?«N»i?'*NNU(N) 
«SYl-NSYSCNI 
DO   1570   KQM.MQ 
!r(NSO(KOt.EO.NSVHGO TO 1575 

15T0 CONTINUE 
00 TO 1600 

1575 CONTINUE 
00 1SH0 I«NM.HN? 
II»!-NN1»,1 
00 15«0 J>1«NUM 

1580 Q(I«J)>00(KQ«II.JI 
1600 CONTINUE 

ir<IPQlNT.NE.6)60 TO |6I0 
CALL MPRS(P.MNtMNiifYlNtKYOUT»T»*MPR  » 
CALL ■'tpRS(0,MN«NUM«KVlNtNUM.T(4H0R  I 
CALL   MPRS(R<NRM*MN«NRHtKV0UT«T*4»1RR     I 
CALL '4PRS(StNRH«NUM«NpM«NUH,T«4HSR  I 

1610 CONTINUE 

CALCUl ATE  NR   AND Nil BY  USINft 0.   R   AMD S MATRICES 

00   16*0   J»lfNUM 
00   1670   IMtKYIN 
ir(0(i,j),NE.O.e)Gn TO 1660 

1620  CONTINUE 
DO   16'*0   I«ltNRM 
ir(S(T«J>.NE.0.0)GO TO 1660 

16*0 CONTINUE 

60 TO 1680 
1660 CONTINUE 

NU'NUM 
1680 CONTINUE 

ir(NU.EO.(l»GO TO 1780 
00   17<.0   I>lfNRM 
00   17 10   J»I.KY0UT 

C 
C 
C 

SINK 263 
SINK 26* 
SIMK 265 
SIMK 266 
SINK 267 
SIMK 268 
SIMK 269 
SIMK 270 
SIMK 271 
SIMK 272 
SIMK 273 
SIMK 27* 
SIMK 275 
SIMK 276 
SIMK 277 
SIMK 278 
SIMK 279 
SINK 200 
SIMK 281 
SIMK 202 
SIMK 203 
SIMK 20* 
SIMK 205 
SIMK 206 
SIMK 207 
SIMK 208 
SIMK 209 
SIMK 290 
SINK 291 
SINK 292 
SINK 293 
SINK 29* 
SINK 295 
SINK 296 
SINK 297 
SINK 290 
SINK 299 
SINK 300 
SINK 301 
SINK 302 
SINK 303 
SINK 30* 
SINK 305 
SINK 306 
SINK 3P7 
SINK 300 
SINK 309 
SINK 310 
SINK 311 
SINK 312 
SINK 313 
SINK 31* 
SINK 315 
SINK 316 
SINK 317 
SINK 318 
SINK 319 
SINK 320 
SINK 321 
SINK 322 
SINK 323 
SINK 32* 
SINK 325 
SINK 326 
SINK 327 
SINK 328 

Figure 32.    Subroutine SIMK Program Listing (Continued) 
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c 
c 
c 

IF(»( r,.|) .NE.0.0)00 TO |740 
1700 CONTIiUE 

DO I7'0 J=l.M) 
IT(S(I.J1.NE.O.OtGn TO 17*0 

17?0 CONTIMUE 
NR.l-i 
00 TO 1760 

17*0 CONTI'MIE 
MRsNR' 

1760 CONTIiUE 
ir(NR.r,T.0)r,o TO 1B>0 

PRINT rHROP MESSF6F 

1780 CONTINUE 
WRITFflKtlBOO) 

JflOO FORMAT(lHlt//tlXt3«;HlNTERCO^NFCTION SafCIFICATfON ERHOR» 
STOR 111 

C 
c 

c 
c 
c 

C*LCUl«TE NX »NO Nv 

1820 CONTINUE 
NX«0 
00 18i.O N«1<KR 
NXBNX.NNX(N) 

18*0 CONTINUE 
NY»KYTN»KYOUT 
ir((IopINT.NE,1).*M0.nPHINT.LT.5))60 TO 1880 
WRITE (IM» 18(S0) 

1860 FORMAT(//,aox»?8H»«« INTERCONNECTION DATA •••.//! 
CALL •'PRSlP.MN.HN.ifYlN^YOUTfT.fcMP   I 
CALL *PRS(Q»MN.NUM,KYIN.NIJ»T»'«HQ   ) 
CALL ^PRSiRtNRM.MN.NR.KYOUT.T.fcHR   » 
CALL 4PRS(StNRH«NUM,NR«NUtT,*HS   ) 

C 
C 
c 
c 

CALCUI ATE   NSA.NRA   AND  NUA 

1»80   CONTI'iUE 
NXA>>Nx-NXl 
NRA=N<v-NRl 
NUAsN l-NUl 

I 
C 

WRITE INTERCONNECTION DATA ON SCRATCH FILE FOR NAHEL 
TO FOPM NAME LIST nATA 

«EWINi JS 
1F(|PJINT,E0.6)WRITF(I*»1«9J» 

18»0 FORMAT(/»1X.30HOATA ON SCRATC* FILE FO« NAMELt/» 

CALCULATE AND WRITF DATA TO FORM NAHE LIST FOR OUTPUTS 

CARDd »«MOUTP 
>*BITE(JS»10^0)CARD 
IF(IPDlNT.E0.6tWRlTE(IW»200l»CARD 

2000  FORMAT(1X«20A*I 
NNRK> 
NNRXP^l 
DO   ?l'iC   K«I.KR 
NNRKsMNRK*NNR()0 
^(K.nT.DNNRKP.NNRKP^NNRCK-l) 
DO   ?10C   I»1.NR 
DO 21,>0 J«NNRKP,NNRK 
lF(R(T,J).EO.0.0tGO TO 2100 

C     DO 20?0 II>I«NR 
C     IFdl.EO.DftO TO 2020 
C. tF(R( tT»J).NF.0.0>r.O TO 210i-. 

SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SINK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SINK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SINK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 

32«» 
330 
331 
332 
333 
33* 
335 
336 
337 
338 
339 
3*0 
3*1 
3*2 
3*3 
3** 
3*5 
3*6 
3*7 
3*8 
3*9 
350 
351 
352 
353 
35* 
355 
356 
357 
358 
359 
360 
361 
362 
363 
36* 
365 
366 
367 
368 
369 
370 
371 
372 
373 
37* 
375 
376 
377 
378 
379 
380 
381 
382 
383 
38* 
385 
386 
387 
388 
389 
390 
391 
392 
393 
39* 

Figure 32.    Subroutine SIMK Program Listing (Continued) 
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2040 

• 

C?020 CONTI IUE 
DO ?OuO   JJ»NNRKP.N^RK 
IF(JJ.EO.J)r,0 TO ?n40 
IF(R(t»JJ>.NC.O.OK-0 TO aiC 
CONTINUE 
NNRKK=0 

00   2070   «K«1,KR 
NM»Kt<rNNHKK«NN» (KK t 
IT (KK.r.T,nNNRKKP»NNBKKP*NNP(<K-ll 
IflKK.EU.KJGO   TO   2070 
00 20«.0 JJ'NNRKKPtNNRKK 
IF(R(i.JJ).NE.O.Oir,0 TO 2101 
CONTInUE 
C0NTI^alE 
jjjaj.MNRKP«! 
HRITeiJS»20S0)IfK«jJJ 
FQRMATI3I2) 
IFdPPlNT.EO.fcH^RITEn^^d^JH^'JJJ 
F0RMAT(|X«3(I>i|X)) 
CONTINUE 
I»-l 
MffITE(JS»20aOM 
IF(|PqiNr.E0.6IMRITE<IWt209(,) I 

2060 
2070 

2080 

2090 
2100 

I 

CALCULATE ANO «RITE DATA TO FORM NA*E LIST «-OR INPUTS 

CARD(1)>HINPU 
MRlTE(JS*1060tCARO 
IF(IPPINT.E0.6>WRITE(IHt200niCARD 
NNUK«) 
NNUKPsI 
DO 2200 K>|.KB 
NNUK«NNUK*NNU(K) 
IF(K.r,T.IINNUKP>NNMKP*NNU(K-lt 
00 220 0 I«NNUKPtNNUK 
00 2200 JMiNU 
IF(0(I.J».EO.0.0)60 TO 2200 
00 21'0 II>NNUKP«NNUK 
IFCII.EO.noO  TO  2120 
IF(O(!ItJ).NE.0.0>r.O  TO  2?0C 

2120  CONTINUE 
00  2U0  JJ«I.»*U 
|r(JJ.EQ.J)GO  TO  ?1«0 
IF(OU.JJ).NE.O.O>r,0 TO 2?0f! 

210 CONTINUE 
NNUKKaO 
NNUKKBal 
00 2170 KK«l,KR 
NNUKK«NNUKK*NN(MKK > 
IF(KK.6T.l>NNUKKP>NNUKKP*NNU(KK-lt 
IF(KK.E0*KI60  TO  2)70 
DO   21*>0   IlaNNUKKPtNNUKK 
IF(0(II.J».NE.0.0)r,0  TO  2200 

2160  CONTINUE 
2170 CONTIllUE 

III>I-NNUKP*1 
MRITEiJS«20A0tJ*KtiII 
IF (IPPINT.EO.Ü» WRITE <IW.209") UtKf III 

2200 CONTINUE 
l«-l 
WRITE(JS«2080IJ 
IF(IPRINT.EO.^lWRITE<IWf209f>J 
CARDIII'HEND 
WRITE(JStl060ICARO 
IF(IP9INT.E0.6)WRITEnwt2000iCARD 

SIMK 395 
SIMK 396 
SIHK 397 
SIMK 398 
SIMK 399 
SIMK «.00 
SIMK hOi 
SIMK 402 
SIMK 403 
SIMK 404 
SIMK 405 
SIMK 406 
SIMK 407 
SIMK 408 
SIMK 409 
SIMK 410 
SIMK 411 
SIMK 412 
SIMK 413 
SIMK 414 
SIMK 4lf 
SIMK 416 
SIMK 417 
SIMK 418 
SIMK 419 
SIMK 420 
SIMK 421 
SIMK 422 
SIMK 423 
SIMK 424 
SIMK ,25 
SIMK 426 
SIMK 427 
SIMK 428 
SIMK 429 
SIMK 430 
SIMK 431 
SIMK 432 
SIMK 433 
SIMK 434 
SIMK 435 
SIMK 436 
SIMK 437 
SIMK 438 
SIMK 439 
SINK 440 
SIMK 441 
SINK 442 
SIMK 443 
SIMK 444 
SIMK 445 
SIMK 446 
SIMK 447 
SIMK 448 
SINK 449 
SINK 450 
SIMK 451 
SINK 452 
SIMK 453 
SIMK 454 
SIMK 455 
SIMK 456 
SIMK 457 
SIMK «»58 
SIMK 459 
SIMK 460 

Figure 32.    Subroutine SIMK Program Listing (Continued) 
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c 
c 
c 

. 

?*i 

?Sl 
c 
c 
c 
c 
c 

31 1 

3!!0 
350 
C 
C 
c 

RtTUP t 

COMPU'f   SUHSYSTfTM   ^TATc1^      X'lOI ( N ) ^fl^« *N   »«N'UN 

CONTMUE 

no ?si  N=I.KR 

NNXN»NNX(N) 
no   ?C      laltNNXN 
n«n»i 
XDOTL l I I )= ■■.0 
NMtlN= :NU (N) 
HO   ?C i    J=l »HN'JM 
xnOTL. i ! I 1 »XOOTl. (11) »AT ( I» J»M)ftUI (J«M) 
no   ?0      J=l.')slX!; 
XDOTL (lI»»XOOTL<in+AT(T, J,M)»X(J,N) 
CONTl'iUE 

INTEf"-0NNFCT10M   EO'IATJONS 

INTTSiAL   OUTPUTS   RlN»CN*XN*r)N»UN 

no   IS     N«l«KR 
NiMPM= )Np INI 
no 30     I = ».NNOKI 

YL(in = ". i 
MNXN = '.'-IX (M) 
DO   101    J«l»NNXN 
YL(II>-YL(in*rT(I.J«'l)'*X(j,Nl 
MNUN« ;NU ("vl) 
DO   30      J»l«MNÜN 
YL ( II I=VL(1I)♦nT(I.J«M>»UI( li^) 
CONTI IUE 

IMTEHMAL INPUTS 

J = 0 
no   ??.     N=l.KR 
NNPNr'lNRd^Jl 
DO   ?2      I = l.NN»ii 
J = J»1 

??0   RIN(J»=PI(I»N) 
00   ?^      1=1»«YIN 
11=11*1 
YL(lli=%0 
00   ?3.    J=l.KYOiiT 

?30   YLdll =YL(in*ii(I» l)oc<TN(J) 
DO   ?4      J=1.N(J 

2i»0   YL(Ill=YL(n) »0(1. .)l»il( J) 

EXTER-ftL RESPOHSE EQUATIONS 

11 = 0 
DO ?8  1 = 1 «NP 
11=11.1 
RL(in=*..'' 
00 ?7  J=l.KYOllT 

?70 RLdl^PLdl»*-1! I • j)»'-'IN(J) 
DO ?8. J»l«NU 

?B0 RL(II)=»L\I1)*S(I.J)»H(J) 
RETUR'i 
EMD 

SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 
SIMK 

461 
462 
463 
464 
465 
46b 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
493 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 

Figure 32.   Subroutine SIMK Program Listing   (Concluded) 
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I 

f   Enter  J 

Read State 
Space Quadruple 
Data Directly 
from Cards 

I 
Form the 
Name List 
Data and 
Write on 

NDATA File 
(Call NAMEL) 

I 
Write the 
State Space 
Quadruple 
Data on QDATA 

File 
(Call QDIO) 

I 
f Return   ) 

Figure 33.    Subroutine QUADK Flow Chart 
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1 

<;URP0 HINK   OUADK ( A.^.r.n.NtJ^ty/NS^'JfSStilNITS.N^o.v^O.DESO^IJNl TO» 
1NNI.V !|iOeSl»U'll ri.0ESSS.UMlT',S,nFS30.'IMlT0nf0r5nfUNITII. 

C 
c 
c 
c 
c 
c 
r 
c 
r 
c 
c 
r 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

P'JkPO-f - TO 
4*441.1 TIS - 4 
n4TE   V'ITTEJ 

SUrtPf .r.PÄ^S 
fN^T 
00'0 
NAMfL 
lt>0 

A5r,UM'NTS LIST 

UNTT"JS 
nE.oo 
UNfTOO 
OE^II 
UN T T11 
NX« 
NR-« 
MU'l 

OTHE» PARAMETERS 

»EAO nrPFrTLY 
F K0N4O / J K 
- 107^ 

CAI.LEO 

TM^   STüTE   >10ntu 
M-'ESH   -   T^E   MONE,'<*rLL It4C 

4BE 

ST^T^ . ESC-JIOTIOVJ 4W94Y rOP ALL SUrtSVSTEMS 
STAT^ nWIT A-»S4V f 0^ ALI. SuaSVSTEHS 
OUTPUT ÜESCKIPTION APiJAv FO!? ALL SUHSrSTEM' 
OUTP IT UMT AP^AY FQP Ai.L SUBSYSTEMS 
JNOUT hESCPrJTfON APBAY FO^ ALL SUBSYSTEMS 
INPUT UNIT 4PPA* fO<*   ALI. SURSYSTEMS 
NO Or >,TATE 4ÄHAY FOR AI.L SUBSYSTEMS 
NO nr   OUTPUT A^WAY FOR 4LL SUBSYSTEMS 
NO OF INPUT A-^AY rop ALL SUBSYSTEMS 

periNED IN CALLnr, PROGRAM 

COMMO-i /1N0UT/ iRtH» IPRINT.I,lSeRT.LOCATe..NULL.MARK(iO» .JN.JO.JS 
COMMO ' /SYS/ SrODF.SDFS(S) »viSYS.HFAUC80»»NSYS(<»t.SHE*0(9»20) 

l.PHEAi-'(?Cl 
DI MEN-ION AfNXM.MXM» »P (NAr4,«|UM» ,C (N^MtNXMt «D (NPM»NUM) 

NNS(MXMI .VN«.(NX'4f?» .ÜESSTMA«), 101 »UNITS (MXMt A» 
NNOCIPM) .VNft(N^M,P> »DESO ( SRI. 1 Ö ) .ÜNITO(NHM.<,> 
NNI(NUM),VNI(NU^.5>,DE5I(NU».10)»UNITI<NUM»<,| 
OESSS(NXM,l.,,Me) » INlTSS(NAM.<,.Mqi 
DESOO(NR".n»MB) .'JNlTOOlN^M.fc.Mqi 
DESII (NUM.1D»MH) »UNlTII (NlJMt4»M0) 
NXX(MPt »MRR(MB)»MüUlMq» 
CARD(?0) 

-'C»HSAMP»HXDOT.HSX/|HC.<»HSAMO.<»ri«nOT»*H/X  / 
MSU»MRSX»M»SU.HEfJD/AHA) 

DIMENSION 
OIMENsJON 
DIMENSION 
OIMEN^ION 
DIMENSION 
DIMENSION 
DIMENSION 
DIMENSION 
DATA 
DATA 
TsO.O $ NX«ü S N*»fi » 
NBI»0 ? NN»»') « NPT = 0 
NXA>0 %   NHA»ft t NUASQ 
CALL /rRO(A»NXM,NXM) 
CALL /ERO(fl.NXM,NUM) 
CALL 7ER0(C»NRM,NXM) 
CALL 'rP0(0»NftM.NlJM) 

NlJaO 
%   NUI: 

»AHR/X .<»MH/U »AHEND / 

» NU?«a ♦ NÜ3=0 

READ OUAO«UPLf DATA FROM CAPDS 

A5  CONTIJUE 
100 CONTINUE 

REA0<IR.I2»ICAP0 
120 FORMATC?JAA) 

DECODF(<».l*0«C4RD(l > )CC»Dl'MvY 
IAO FORMAT(Al.A3» 

IFCCC.EU.HOfiO   TO   »00 
IF(CAoD(l) .NE.HSAMD>r,o   Tu  2.0 
ENCOOF(10»160»TM)CARD(4)«CAPO(S)»CA4ü<6l 

160 FORMAT(AA»AA,A?> 
OECOOE(10»1AO»TW)T 

180   FORMAT<F10.6) 
200   CONTIMJF 

UUAOK ? 
UJADK 3 
QUADK A 
OUAOK 5 
UJAOK o 
UUADK 7 
iJÜAOK d 
OUAOK ■» 

UUADK 10 
OUAOK 11 
UUADK l? 
OUADK U 
UUADK 14 
OUADK IS 
UUADK 16 
OUAOK 17 
OUADK 18 
.UUAOK 19 
UUADK 20 
QUADK 21 
UUADK 22 
UUADK 23 
OUAOK 2A 
UUADK 25 
OUAOK 26 
OUADK 27 
UUADK 28 
OUAOK 29 
UUADK 30 
OUADK 31 
UUADK 32 
OUAOK 33 
UUADK 34 
OUADK 35 
OUAOK 36 
OUAOK 37 
OUAOK 2d 
UUADK 39 
OUADK 40 
OUAOK 41 
UUADK 42 
OUAOK 43 
OUAOK 44 
OUAOK 45 
OUADK 46 
OUADK 47 
OUADK 4a 
OUAOK 49 
OUAOK 50 
OUADK 51 
QUADK 52 
UUADK 53 
QUADK 54 
OUADK 55 
QUADK 56 
OUAOK 57 
QUADK 58 
OUAOK 59 
QUADK 60 
QUADK 61 
QUADK 62 
OUAOK 63 
QUADK 64 

Figure 34.    Subroutine QUADK Program Listing 
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c 
c 
c 

c 
c 
c 

IF((C»fiO(n.Nf:.HXDnTl .IS.lCARnCai.iME.HSxnGO   To   2?0 

»EAO   «   MATRIX   <XDOT/X) 

OECOOP(*»2io.c*ffn(4)iNx.ouM^r 
210 FORMATdJtAI) 

CALL INPT(*,NXH.NXM( 
GO TO 110 

220 CONTINUE 
ir(«€«PO(II.Nf .MXOnT» .OP.(C4RM2).NE.'«UMG0 TO 2*0 

c 
c 
c 

READ ' HA,TRIX »XOOT/U» 

0ECOOP(*t?l0tC4ROU) (NX.OUMMy 
DECO0E:(*»230«C4BO(S) »OUMMY.MU 

230 FORMAT(Alt 13) 
CALL TNPTlBtNXM.NUM) 
GO TO 1*0 

2<.0 CONTINUE 
IF(CAJO«n.NE.HRSX)r,0 TO ?6' 

c 
c 
c 

c 
c 
c 

c 

READ r MATRIX <R/X) 

OEC0OF(<><2l0iCARO<4>)NP.DUMMY 
OCCOOF (<n 2101 CAPO««:) ) DUMMY tNA 
CALL INPT(C»«HM,NXM> 
GO TO 1*0 

260 CONTINUE 
IF«CAWD(l».NE.*RSUtG0 TO ?«0 

READ  rt MATRIX   (R/Ui 

0CC00F(<»«2l0tCARP(4))NR<UUMMY 
OeCOOF(««230tCARO(SIIDUMMYIMU 
CALL   (NPT(0«NRM.NUM| 
60  TO   I«« 

280  CONTINUE 
IF(CAR0(H.NC.MFND)60   TO   32; 

READ »NO UPDATE NAME LIST DAU 

NFLAG>0 
CALL NAMEL«NNS«VNS.f>ESS.UNITS.NNO.VNO»OESO«UNITO«NNI»VNI» 
IOESI.ilNlTI.OrSSS.UMITSS.OESOO.UNlTO0.0FSII.UNmi.NXX.NRR.NUU. 
2NXM.NPH.NUM.NX.NR.NU.NFLAG.HB.KB.NB» 

WRITE QUADRUPLE DATA ON FiLF OOAT« 

10*0 
MFLAG»? 
NXA«Nx S NRA»N» S NUAsNU 
CALL OOIO(A.B.C.D.nESSS.NX,NR.NU.NXM,WM.NÜM.NXA.N»A.NUA. 
|NR1.NR2.NR3.NU1.NU?.NU3.T.IO.IPR1NT.IK.JO.HEAO,MARK, 
2LOCATE.NULL.INSERT.HFLAG) 
RETURN 

PRINT ERROR MfSSEGF 

320 CONTINUE 
WRITE(IM«34»0) 

340 FORMAT(IHl.//.IX,37M0ATA CONTROL CARD SPECIFICATION ERROR» 
STOP 111 
END 

QUADK 65 
OUAOK 66 
OUAOK 67 
OJADK 68 
UUADK 64 
QUADK 70 
OUAOK 71 
QUADK 72 
QUADK 73 
QUADK 74 
QUADK 7S 
QUADK 76 
QUAOK 77 
QUADK 78 
QUAOK 79 
QUADK 80 
QUADK 81 
QUADK 82 
QUAOK 83 
QUADK 84 
QUAOK 85 
QUADK 86 
QUADK 87 
QUADK 88 
QUADK 80 
QUAOK 90 
QUADK VI 
QUADK 92 
QUADK 93 
OUAOK 94 
OUAOK 95 
OUAOK 96 
QUADK 97 
OUAOK 98 
OUAOK 99 
QUAOKI00 
QUAOK101 
QUAOK|02 
QUAOK103 
OUAOK|04 
QUADK105 
QUADK106 
OUAOK107 
QUAOK108 
QUAOK109 
QUADK110 
QUAOKIU 
QUAOK112 
OUAOK113 
QUAOKIU 
OUAOK115 
QUAOK116 
QUAOK117 
QUAOK118 
QUADK119 
QUAOK120 
OUAOK121 
QUADK122 
QUADK123 
QUAOK124 
QUADK125 
OUAOK126 
OUAOK127 

Figure 34.    Subroutine QUADK Program Listing (Concluded) 
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(        Start       j 

* 
Initialize the 
Dimensions and 

Check for 
Dimension 

Error 
(Call SIMK2) 

I 
Compute 

Simulation 
Matrix F 

(Call SIMK2) 

i 
Compute State 
Space Data 

(A,B,C,D) from 
Simulation 
Matrix F 

I 
Form the Name 
List Data and 

Write On 
NDATA File 

(Call  NAMEL) 

I 
Write the State 

Space Data On 
QDATA File 
(Call QDIO) 

I 
( Return     ) 

Figure 35.    Subroutine STAMK4 Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 
c 
c 
c 

SUBRO ilINE   STAMn«,(v.W.F,U.A.8.Cf0.NNS.VNS.0ESS,UNITS. 
INNO.V'iOiOESOtUNITO.NNi.VNI.oESItUNITltMAAS.XAXM. 
2NXM,N^M,NÜM(NYM<MH(MS|«MS?tMSl«MS<i«Mn) 

PUHPCKF   -   TO  OHTAIN   STATE   So*CE   »100EL  fQCH  USEP   XPITTEN 
SIMULATION  EOUATI<>.>J   SUHPOUTlNE   SIMK2 
»NALlsIS   -AT   KONAP   /   J  «   MAMESM   -   THE   .^ONEVKELL   INC 
DATE   BITTEN   -   197s 

SUHPPor,i»AMS  CALLED 
OE»RM 
MPSS 
OOIO 
TOINVR 
DF.4RMS 
NA-'CL 
SHK? 

AftGUMFNTS  LIST 
V 
M 
r 
u 
A IN/OUT 
« IN/OUT 
C IN/OUT 
D IN/OUT 
MN^ IN/OUT 
VNS IN/OUT 
OESS IN/OUT 
UN'TS IN/OUT 
NNO IN/OUT 
VNO IN/OUT 
DE^O IN/OtJT 
UNITO IN/OUT 
NNI IN/OUT 
VNI IN/OUT 
OE«;l IN/OUT 
UNlTI IN/OUT 
MAXN INPUT 
MAi(M INPUT 
NX' INPUT 
NRy INPUT 
NU'i INPUT 
NVM INPUT 
MB INPUT 
MSI INPUT 
MS? INPUT 
MSI INPUT 
MS«. INPUT 
NB INPUT 

V ARPAY FOR COMPUTING SIMULATION MATRIX 
W ARPAV FOR COMPUTING SIMULATION MATRIX 
SIMULATION MATRIX 
ARRAY FOR EXTERNAL INPUTS 
STATE TRANSITION MATRIX 
CONTPOL INPUT «IATHIX 
STATE OUTPUT MATRIX 
CONTROL OUTPUT MATRIX 
NUNflrR ARRAY FDR STATE 
VARIABLE NAME ARRAY FOR STATE 
DESCRIPTION AR^AY FOR STATE 
UNIT ARRAY FOR STATE 
NUMRfR ARRAY FOR OUTPUT 
VARIABLE NAME ARRAY FOR OUTPUT 
DESCRIPTION AR^AY FOR OUTPUT 
UNIT ARRAY FOR OUTPUT 
NUMBE« ARRAY FOR INPUT 
VARIABLE NAME ARRAY FOR INPUT 
DESCRIPTION ARRAY FOR INPUT 
UNIT ARRAY FOR INPUT 
MAXIMUM ROta DHENSION FOR SIMULA MATRIX F 
MAXIMUM COLUMN DIMENSION FOR SIMU MATRIX F 
MAXIMUM NUMBER OF STATES 
MAXIMUM NUMBER OF OUTPUTS 
MAXIMUM NUMBER OF INPUTS 
MAXIMUM DIMENSION FOR INTERCONN EQUATIONS 
MAXIMUM NO OF SUBSYSTEMS FOR COMBINING 
MAXIMUM DIMENSION FOR SCRATCH ARRAY SI 
MAXIMUM DIMENSION FOR SCRATCH ARRAY S2 
MAXIMUM DIMENSION FOR SCRATCH ARRAY S3 
MAXIMUM DIMENSION FOR SCRATCH ARRAY S* 
MAXIMUM SYSTEM NO - IMPLICIT MODEL 

COMMO) /INOUT/ IRtIW«lPPINT.INSE»T.L0CATE»NULL.MARK(20>tJNO0.JS 
COMNO'l /SYS/ SC00E>SDES(5l tvtSYSiHFAO(20)«NSYS<9)«SHEAD(9t20l 
ItPHEAXZO) 
DIMENSION V(MAXN)tW(MAXM)«F(MAXN«MA^MI 
DIMENSION UINUM) 
DIMENSION A(NXM.NXM)«R(NXMtNUMI,C(NRMtNXMt<D(NRM«NUM) 
DIMENSION NNS«NXMI,VNS<NXM.?).OESS<NX^.10»»UNITS(NXMt*) 
DIMENSION NNO(NRMt .VNn(NRM«9).DESO(NR<MOI«UNITO(NRMt«) 
DIMENSION NNI(NUM).VNI«NUM.'»tOESl (NU«.10» «UNITI(NUM*4» 
COMMON /SCI/ SKI» 
DIMENSION OESSS(NXM.Io«MB)«i|NITSS(NXMt4.MRI 

2 
3 
4 
5 
6 
7 
a 
9 

STAMM 
STAMK* 
STAMK4 
STAMK4 
STAMK4 
STAMK4 
STAMK4 
STAMK4 
STAMtUlO 
STAMK4U 
STAMK4I2 
STAMK413 
STAMK4U 
STAMK415 
STAMK416 
STAMK4I7 
STANK418 
STAMK419 
STAMK420 
STAMK421 
STAMK422 
STAMK423 
STAMK424 
STAMK425 
STAMK426 
STAMK427 
STAMK428 
STANK429 
STAMK430 
STAMK43I 
STAMK432 
STAMK433 
STAMK434 
STANK43S 
STAMK436 
STAMK437 
STAMK438 
STAMK439 
STAMK440 
STAMK441 
STAMK442 
STAMK443 
STAMK444 
STAMK44S 
STAMK446 
STAMK447 
STAMK448 
STAMK449 
STAMK4S0 
STAMK4S1 
STAMK452 
STAMK4S3 
STANK454 
STAMK4S5 
STANK456 
STAMK4S7 
STAMK45B 
STAMK459 
STAMK460 
STAMK461 
STANK462 
STANK463 
STAMK464 

Figure 36.    Subroutine STAMK4 Program Listing 
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c OIMENi 
c OIMEN^ 
c OIMEN^ 

Ll«l < 
L5«L<»« 
LB»L7» 
K (LI 

IC«LL '. 
NUlsO 
NXAiO 
EPSrn 

c 
c tNITU 
c 

c 
c 
c 

191 

501 
C 
C 
c 

I UN OESOOINRv.l J.MP) ti(NlTOO(N-<«4,<»,HB) 
ION OESIl (NUw.IOtHni .'INITU (NJHf<,tMq( 
ION NXX(MH) ,MRP(MM),N'JU(M«) 
La"Ll»N«M»MR»ln %  (.3Bi.?*NXM»^«l*« » L<»«L1»NPM»M8»I0 

NHM»Mfl«i. 1i Lft = LS»NUM«MH»lO » L7»Lf>*NU>(»M««<. 
MH 4 L'sL'^MR %   H0=Lq»MB 
.GT.MSI» 
»rHHM(L10.HS?.MS3.HS<.»^Sl .MS?.MS3.MS<..<nO.«.HSTAMt*HK<. 
*   U»?*Q   %   NRlsO   %   NIJUO   t   U.l^-d   %   Nll3sO 
f   NMAzO   i   NUASO 
.PE-33   i   T=0.n   1   NfLA';«) 

INITULIZINr,  CALL   TO  SORWOUM'JF   SJM^? 

• IM> 

1NIT« 
NXafl    '   NY"0   «   MP»U   *   NU»0 
NJ»1    "8   N?»NI»NX   %   Kn":?»NV   %   lW«iN3*Hll 
CALL 

INXtNV 

"8 N?«NI»NX » W1»N?»NT t ■J^sN.VNU 
',IMK2(W(N1 ) •W(N?t .M(N3) tw!N<4) .V(Sn ,V(N?I ,V(N3I • 
.NH«NO»lNITtTl 

CHECK TOR DIMENSION FHPOR 

INIT   =   1 
M«?»Nt*NY»NIJ 
N=NX» ;Y»NM 
ir((N«.GT.NXM).0».(NPJ.CT.NRw).OR.(NU.flT.NUM».OR.(MY.GT.NYMI ) 

1CALL     iEHRMS(NX.NR.w  •NY<NXM,N->MiNU*4tNrM.l>C«4hSTAM«<»HKl      <IM> 
Nl«l    *   N2«N1.NX   S   N3»N?»NY   t   N4»N3»NX 
no loi J«I»H 
W(J»= . 
00 SOi J*I.M 
W(J>»I . 
CALL '~.IMKa(k((Sn <l<(N?) «WINll tM(N41 .V(^l) tV(N7l .V(M3) « 
lNX>NY.MR<NUtINITfT) 
MtJls.^O 
00 SOI 1=1.N 
F(NJ»=V(I) 

COMPUTE THE SIMULATION MATRIX 

NV«NX*NY 
1F(IP^1NT,F0.>>»CALL MPRS(r.>*AXN.MAXM,^,M.T,<kHSTM I 
00 51 I«I«NV 
00 52 J»1.NV 

52 F(I.J>«-F(I.J) 
51 F(l.|i«F<I,I»»l. 

CALL TDINWR<lSOL»InSOL»NV,"MtF.MAXNtKOUM.DET» 
IB»NV.l 
IE«NV»NH 
JB«IB 
JE»M 
00 53 I»IH.IE 
00 53 JsJH.JE 
00 53 K«1«NV 

53 F«I,J(»F(I.J)*F«I,K)»F»K,J» 
00 53  I«1.1E 
00 53' J=1.JE 
IF<AP-;(F(I.J»).LE.FPSF1 F(I.J) « 0.0 

530 CONTINUE 
IF(IPoINT.E0.6»CALL MPRS(F,MAXN,MAXM,>|.M.T»4HSIMI I 

FORM A.B.CO MATRICES 

Jl'NV«! 
J?.NV»NX 
J3«J1*NX 

STAMK465 
STAMK466 
STAMK467 
STAMK468 
STAMK*69 
STAMK«.70 
STAMK47J 
STAMK472 
STAMK473 
STAMK<t7<i 
STAMK475 
STAMK476 
STAMK477 
STAMK478 
STAMK479 
STAMK480 
STAMK481 
STAMK482 
STAMK483 
STAMK484 
STAMK4.85 
STAMK486 
STAMK*87 
STAMK488 
STAMK489 
STAMK440 
STAMK491 
STAMK492 
STAMK493 
STAMK494 
STAMK495 
STAMK496 
STAMKft97 
STAMK498 
STAMK499 
STAMKlOO 
STAMK101 
5TAMK102 
STAMK103 
STAMK104 
STANK105 
STAMK106 
STAMK107 
STAMK108 
STAHK109 
STAHK110 
STAMKlll 
STAMK112 
STAMK113 
STAMK1U 
STAMKIIS 
STAMK116 
STAMK117 
STAMK118 
STAMKU9 
STAMK120 
STAMK121 
STAMK122 
3TAMKI23 
STAMK124 
STAHK125 
STAHK126 
STAMKI27 
STAMK128 
STAMM 29 
STAMK130 

Figure 36.   Subroutine STAMK4 Program Listing (Continued) 
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J4CJ2.NU 
M»NV.I 

00 60 I 1=1.NX 
00 60'J J«JI.J' 
JJ»J-J|«l 

6001 A(J.J l)»F(I.j) 
DO 60;.'2 1 = 1.NX 
00 60-? J»J3.J<. 
JJ«J-J3»J 

6002 Bd.J I)»F(I,J> 
00 6003 I»Iltl? 
II»I-ll*l 
DO 60)3 J'JItJ' 
JJ«J-Jl*l 

6003 C(II.JJ)«r(ItJ) 
DO 60s'« I»:i.|' 
n«i-!i»i 
00 60''« J>J3«J« 
JJ»J-J3*> 

600« 0(11. )Jt»MI.J> 
c 
c 
c 

c 
c 
c 

«t*0 AND UPOATf NAME LIST OATa 

KB'NMAX 
CALL NAMELlNNS»VNS,DESS.UMTStNN0.WM0»OES0.UNIT0.»(NI»WNI. 
I0ESIt<)NITItSl(H).Sl<L?)tSl(L3).Sl(L«».Sl«L5».Sl<L6)» 
2SI (L7) .SI (L8I .Si <L9) .NXH.NRM.NUM.NX.N;».VU.NrLAr,,MB.KB.NB» 

WHITE QUADRUPLE DATA ON FILF ODATA 

I0«0 
HFLAG«? 
NKA»NK S N«A»NB S NUAaNU 
CALL QOIOiA.fl.C.O.A.NX.NR.NU.NXM.NRM.^uM.NXA.NPA.NUA. 
lNR|.NR2.NH3.NUl.NU?,NU3.T,IO.lPHlNT»Ii*.JÜ.HEA0,HAi»K, 
?LOCATf.NULL.INSERT.MFLAfi» 
RETURN 
END 

STAMKl3i 
STAMK132 
STAMK133 
STAMK134 
5TAHK135 
STAMK136 
STAMKJ37 
STAMK138 
$TAMK13>» 
STAMK1<«0 
STAHK1«! 
STAHK1«2 
STAMK1«3 
STAMK1«4 
STAMK1<»5 
STAMK1«6 
STAMKl«? 
STAMKl«a 
STAMK1«4 
STAMK150 
STAMK151 
«;1AMK152 
STAMK153 
SIAMK1S« 
STAMK155 
STAHK156 
STAMK157 
STAMKISa 
STAMK159 
STAMK|60 
STAMK161 
STAMK162 
STAMK163 
STAHKI6« 
STAMK165 
STANK 166 
STAMK167 
STAMK168 
STAMK169 

Figure 36.   Subroutine STAMK4 Program Listing (Concluded) 
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Set Up 
Differential 
Equations for 
the System 

I 
Set Up 

Summing Point 
(Y) Equations 

I 
Set Up 

External 
Response 
Equations 

Yes 

~r~ 
f      Return      ] 

Initialize and 
Set Filter and 

Controller 
Gains 

I 
Read Switch 

Positions for 
Controller and 
New Controller 

Gains from 
Cards 

I 
Set Up 

the System 
Dimensions 

/—:—\ 
l  Return  I 

Figure 37.    Subroutine SIMK2 Flow Chart 
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C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 
c 
c 
c 
c 
c 
c 

SUBROUTINE   SIMK?MnOT,Y.X,UtXDOn..YLfl»LtNX.NytNBtNUimTtTl 

PURPOSE  -   TO   IHPLEMENT   SIMULATION  EOUATIOMS  TOR  C5A  CONTROLLER 
*iJ*LISJS   -   *   F   KON*R   /   J   K   MAMESH   -   THE   MONETKELL   INC 
DATE   WRITTEN  -   I97S 

C 
C 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

«RGUMFNTS LIST 
XDOT 
V 
X 
u 
XOOTL OUTPUT 
VL OUTPUT 
RL OUTPUT 
NX OUTPUT 
NY OUTPUT 
NR OUTPUT 
NU OUTPUT 
INiT INPUT 
T OUTPUT 

ARRAY rOR STATE DERIVATIVES 
ARRAY TOR Y EQUATIONS 
ARRAY rOR STATES 
ARRAY rOR EXTERNAL INPUTS 
ARRAY rOR DERIVATIVE Or STATE 
ARRAY FOR Y EOJATION VARIABLES 
ARRAY FOR EXTERNAL RESPONSE VARIABLES 
NUXBE" OF STATES 
NUMBER OF Y EQUATIONS 
NUMBE« OF OUTPJTS 
NUMBER OF INPUTS 
INITIAL MODE FLAG 
SAMPLE TIME 

DIMENSION XDOT(NXI,YlNY)»X(NXl«U<NUI,XOOTL(NXI,YL(NY>tRL<NR> 
COMMON /INOUT/ IR.IX.IPRINT,INSERT.LOCATE.NULL.MARK(2PI,JNtJOtJS 
DIMENSION CARD(?0) 
REAL KMJ.«M2,KAF.KO.KO.KNr.MLCl.MLC2 
DATA  MEN08.HW!TCtHA|N6/<>HEN0   .«HHITC^HAIM  / 
DATA  MMLCI.HMLC?.HSASB.HAL0C/<>HMLCI<<»HMLC?i4HSAS  .*MALDC/ 
DATA   HKM|B.Ht<M2R.HKAFq.HK08q/4HKM|    ,kH**2   .iHKAF   ,4H«0     / 
DATA   HKPBH.HKNFB/4HKP      .«HKNF   / 

CHECK   IF   INITIALIZATION MODE 

IFdNlT.NE.OI   r,0  TO   100 

SET FILTER GAINS 

AP—.1 S BPa.??36lF-03 
ANF—iS.O 
AF — .r? 
AMI»-.01 
AM2—.01 
AMf»-l, S BHF.-l. 
ATra-4.« t BTFS4.0 

SET CONTROLLER SWITCHES 

SAS-0.« %   ALDCS'O.O > MLCl'O.J » MLC2«0J0 

SET  CONTROLLER  GAINS 

KMIM.0/0.26 
KM2-I.0/«.05591 
KAr»3iS.0»0.26 
KO-0.5 

KNF — 0.09 

READ CONTROLLER SWITCHES ON AND CONTROLLER GAIN VALUES 

10     CONTINUE 
READ<lRt20)CARO 

20     rORMAT(20A*» 
inCAoOtn.EO.HENDntGO  TO  Be 

Figure 38.   Subroutine SIMK2 Program Listing 

SIMK2 2 
SIMK2 3 
SINK2 « 
SIMK2 5 
SIMK2 6 
SIMK2 7 
SIMK2 8 
SIMK2 9 
SIMK2 1« 
SIMK2 u 
SIMK2 12 
SIMK2 13 
SIMK2 U 
SINK2 15 
SIMK2 16 
SIMK2 17 
SINK2 10 
SINK2 19 
SINK2 20 
SIMK2 21 
SINK2 22 
SINK2 23 
SIMK2 24 
SIMK2 25 
SIMK2 26 
SIMK2 27 
SIMK2 20 
SINK2 29 
SIMK2 30 
SIMK2 31 
SIMK2 32 
SINK2 33 
SINK2 34 
SINK2 35 
SINK2 36 
SIMK2 37 
SINK2 3« 
SIHK2 39 
SIMK2 «0 
SIMK2 ♦1 
SINK2 42 
SIMK2 ♦5 
SINK2 44 
SINK2 45 
SINK2 «6 
SIMK2 47 
SIMK2 40 
SINK2 4» 
SINK2 SO 
SINK2 51 
SINK2 52 
SINK2 53 
SIMK2 S4 
stmt 55 
SINK2 54 
SINKS ST 
SINKS 50 
SINK2 S« 
SINKS 60 
SINKS S| 
SINKS SS 
SINKS O 
SINKS «♦ 
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IF (CABOC») .NE."*ITr)GO TO 40 
c 
c 
c 

PLoO   CONTROLLER   SWITCHES   ON 

30 CONTl'iUE 
REAOURtZOICARD 
IF(CA»on» .EO.HENOfDOO   TO   la 
IF (CAPO (I) .EO.MMLCnMLCl»l.i 
IF(CAPD(l) .EO.MMLC1 »00   TO   3f, 
lF(CAPD(l>.EO.HHLC?>MLC?«|.i 
1F(CAP0I1>.E0.HMLC?>G0   TO   30 
IF(CAPO <11.EO.HSASR1SAS«l.0 
IF(CA»D(n.EO.HSASR)GO   TO   3ö 
IF(CAJD(11.E0.HAL0C)*L0CS»1.0 
|F(CAPD(l) .EU.HALOCtr.O   TO   30 

c 
c 
c 

STOP   HI 

REAÜ   CONTROLLER   GAIN   VALUES 

ht CONTINUE 
IF(CA(*0(«H.NE.HAINR)STOP   111 

SO CONTINUE 
RE*0(lRt20)CARO 
IF(CAPOtl) .EO.H£NOR)GO   TO   It' 
IF(CAoO(|t.E0.HKM1R)RFA0(IR.60)KM| 

60 F0RMAT(EI2.6» 
IF(CAP0II).E0.HKM1R)G0   TO  So 
IF(CAPOIl).EO.HKM?R)REAO<IRt60)KM2 
IF (CAROM >.E0.HKM2R)G0  TO Sj 
IF(CAPO(I).EQ.MKAFR)READ(IR«60)KAF 
IF(CAoD(l».EO.MKAFR)GO  TO 5U 
IF(CAPO(II.EO.HKOBAtREAO(|R«60)*(0 
IF(CA0O(|>.EQ.HKQBR)GO  TO So 
IF(CARO(l>.eO.HKPBRlREAD(IRt60IKP 
IF(CAPD(l>.EO.HKPBB»GO  TO So 
IF(CARD(lt.EO.HKNFfl)REAO(IR.60IKNF 
IF(CAP0(II.E0.HKNFBIG0   TO So 
STOP   III 

80 CONTINUE 

SET  DIMENSIONS  OF  SYSTEM 

NXa7   «  NR»3  »  NU"9  $   NV»5 

RETURM 

RETURN 

SIMULATION  EQUATIONS 

til CONTINUE 

OIFFEOENTIAL  EQUATIONS 

XOOTL(I)"AP»XI|)*BP*U(31 
XD0TL(2)>ANr*X(2)*AL0CS*U(6) 
XD0TL(3)«AMI»X(3»»MLCI»V(?1 
XOOTL(4)>Ar*X(4»*ALOCSaV<ll 
XOOTL(5»"ATr^X «5»♦BTF«Y O) 
XOOTL(6)«AHF*X(61»RHF^U««» 
X00TL(7»"AM2»X(7>»MLC2»y<«) 

SUMMING POINT EQUATIONS 

YLtl>aKAr*X(2)*ANr*U(4> 
YL(2»«l?HI*Ut^»-«C»» 

SIMK2 65 
5IMK2 66 
S1MK2 67 
SIMK2 68 
SIMK2 69 
SIMK2 70 
SIMK2 7| 
SIMK2 72 
SIMK2 73 
SIMK2 7* 
SIMK2 75 
SIMK2 76 
SIMK2 77 
SIMK2 78 
SIMK2 79 
SIMK2 SO 
SIMK2 81 
SIMK2 82 
SIMK2 83 
SIMK2 8<» 
SIMK2 85 
SIMK2 86 
SIMK2 87 
SIMK2 88 
SIMK2 89 
SIMK2 90 
SIMK2 91 
SIMK2 92 
SIMK2 93 
SIMK2 91. 
SIMK2 95 
SIMK2 96 
SIMK2 97 
SIMK2 98 
SIMK2 99 
SIMK2I00 
SIMK2I01 
SIMK2I02 
SIMK2103 
SIMK2I04» 
SIMK2I05 
SIMK2I06 
SIMK2I07 
SIMK2108 
StMK2l09 
SIMK2110 
SIMK21U 
SIMK21I2 
SIMK21I3 
SIMK21U 
SIMK21IS 
SIMK2II6 
SIMK2II7 
SIMK2I18 
SIMK2I19 
SIMK2120 
SIMK2I2I 
SIMK2122 
SIMK2123 
SIMK2I2<» 
SIMK2I25 
SIMK2I26 
SIMK2I27 
SIMK2I28 
SIMK2129 
SIMK2130 

Figure 38.    Subroutine SIMK2 Program Listing (Continued) 
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C 
c 
c 

c 
c 
c 

VU3)»KP»«(||.X(6>«U(?)»KNr«U(7l 

tL(5)«ALOCSM(5)»A(I»♦SAS'KO'Uifl) 

RCSPONSe EQUATIONS 

RL(lt«U(l) 
RL«2)«Y(5) 
RL(3)>XII) 

HCTUHN 

»ETURN 
END 

SIMK2131 
SINK2132 
SIMK2133 
SIMK2130 
SIMK213S 
SIMK2136 
SIMK2137 
SIMK2138 
SIMK2139 
SIMK2140 
SIMK2l*.i 
SIMK21<»2 
SIMK2143 
SIMK2144 

Figure 38.    Subroutine SIMK2 Program Listing (Concluded) 
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(       Tnter   j 

Read State 
Space Data from 
QDATA File 
(tifiii.nnin) 

0 

£ 
Response is 

a State 

Form CS, 

I 

Read Name List 
Data from 

NDATA File 
(Call MNAME) 

I 
Read Scale 

Data 
(Call SDRD) 

I 
ompute 
Ouadr 
(Ca 

Scaled 
uples 
SCAD 

/ Mead R 
/ Specif 
[Data and 
\ Scratch 
\for Use 

[ 
esponse 
ication 
Write On 
File JS 
by MNAME 

Response is 
Derivative 
of State 

by 
Construction 

I 

I 
] 

Respon 
Respo 

the Or 
Sys 

se is a 
nse of 
iginal 
tern 

Form CS, 05 
from Aj, Bj 

OO 
I 

I 
Response is 

Derivative of 
the Response 

of the Original 
System 

Form CS, DS 
from Cj, Dj 

6 
I 

Set IMF«! if 
the Response is 
Implicit Model 

Error 

I 
Form CS, DS 
Call DIFFK) 

I 
If IMF=1 

Compute the 
Implicit Model 
Error Rate 

and Truncate 
ImpMcit Model 

States 
Call IMRATE) 

Figure 39.    Subroutine CONDK Flow Chart 

EndV 
Response 
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Modify the 
Name List Data 
(Call MNAME) 

i 
Read Reduction 
and Shufflino 

Data 
(Call RSDRD) 

I 
Shuffle State 

Space Data and 
Name List Data 
(Call SHUFF) 

I 
Reduce the 

State Space Data 
by Truncation 

or 
Residualization 
(Call REDUCE) 

I 
Print Name List 
Data and Write 
on NDATA File 
(Call MNAME) 

I 
l-rint btate 

Space Data and 
Write on ODATA 

File 
(Call QDIO) 

I       Return  j 

.' 

Figure 39.   Subroutine CONDK Flow Chart (Concluded) 
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C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUBRO'/TINE   CONOKU.BtCfDtCM.DMtMNStVNStDESS.UNtTStNNO.VMOfOCSOt 
lUMITO.NNltVNItnESItUNlTI>NNNStVNNS.0eSNStUNITNStNNN0>VNNO»0CSN0t 
2UMITNn.NNNItVNNI.0ESNIiUNITNl.DUMMYl,0UMMY2.DUH«(Y3.EStEI««NSMUrSt 
3NSHUro.NSHUn.CS«0StCMt0W.IQStQtNXMt^MtNUM.NC>Mll.N0M12«N0M21t 
«.N0M?2i 

PURPO-E   -   TO   CONDITION   TME   ST4TE   SPACE   OU»OBUPtE   DATA 
(RESPONSE   SPECIFICATIONS.   TRUNCATION   AND   RESIOUALIZATION 
AND   SHUrFLING) 
ANALmS - A F KON4R / J K MAMESri - THE HONETKFLL INC 
DATE WRITTEN - 197^ 
NOTE - PREVIOUS NAME Of TME SUBROUTINE IS RESPK 

SUBPROGRAMS CALLED 
ODTO 
OEHUG 
MN4HE 
ER*"* 
SOtJO 
SCAL 
DIfFK 
IMöATE 
RSDRO 
SMUFF 
REDUCE 
HPo 

ARGUMENTS 
A 
B 
C 
0 
CM 
DM 
NNS 
VNS 
DESS 
UNTTS 
NNO 
VNO 
DESO 
UN I TO 
NNi 
VNI 
DESI 
UNTTI 
NNNS 
VNNS 
DESNS 
UNITNS 
NNNO 
VNMO 
DESNO 
UNITNO 
NNMI 
VN«II 
OESNI 
UNTTNI 
DU^MYl 
DUMMY2 
DUf4MY3 
ES 
ER 

LIST 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
IN/OUT 

OUTPUT 
OUTPUT 

STATE TRANSITION MATRIX 
CONTROL INOUT «4ATHIX 
STATE OUTPUT MATRIX 
CONTROL OUTPUT MATRIX 
MOOiriFD STATE OUTPUT MATRIX 
MODIFIED CONTROt OUTPUT MATRIX 
OLD NUMBE" ARRAY FOR SUTE 
OLD VARIABLE NAME ARRAY FOR STATE 
OLD DESCRIPTION ARRAY FOR STATE 
OLD UNIT ARRAY FOR STATE 
OLD NUMBER ARRAY FOR OUTPUT 
OLD VARIABLE NAME ARRAY FOR OUTPUT 
OLD DESCRIPTION AHRAY FOR OUTPUT 
OLD UNIT ARRAY fOR OUTPUT 
OLD NUMBE« ARRAY FOR INPUT 
OLD VARIABLE NAME ARRAY FOR INPUT 
OLD DESCRIPTION ARRAY FOR INPUT 
OLD UNIT ARRAY FO« INPUT 
NEW NUMBER ARRAY FOR STATE 
NEW VARIABLE NAME ARRAY FOR STATE 
NEW DESCRIPTION ARRAY FOR STATE 
NEW UNIT ARRAY FOR STATE 
NEW NUMBER ARRAY FOR OUTPUT 
NEW VARIABLE NAME ARRAY FOR OUTPUT 
NEW DESCRIPTION ARRAY FOR OUTPUT 
NEW UNIT ARRAY FOR OUTPUT 
NEW NUMBER ARRAY FOR INPUT 
NEW VARIABLE NAME ARRAY FOR INPUT 
NEW DESCRIPTION ARRAY FOR INPUT 
NEW UNIT ARRAY FO« INPUT 
SCRATCH ARRAY 
SCRATCH ARRAY 
SCRATCH ARRAY 
STATp RESIOUALIZATION ERROR MATRIX 
OUTPUT RESIOUALIZATION FRROR MATRIX 

CONOR 2 
CONOK 3 
CONOK * 
CONOK S 
CONOK 6 
CONOK 7 
CONOK • 
CONOK 9 
CONOK !• 
CONOK n 
CONOK 12 
CONOK is 
CONOK 14 
CONOK IS 
CONOK 16 
CONOK ir 
CONOK i« 
CONOK 19 
CONOK 2« 
CONOK 21 
CONOK 22 
CONOK 23 
CONOK 24 
CONOK 25 
CONOK 26 
CONOK 27 
CONOK 28 
CONOK 29 
CONOK 30 
CONOK 31 
CONOK 32 
CONOK 33 
CONOK 3« 
CONOK 35 
CONOK 36 
CONOK 37 
CONOK 38 
CONOK 39 
CONOK 60 
CONOK ♦ 1 
CONOK ♦2 
CONOK ♦3 
CONOK 66 
CONOK 65 
CONOK 66 
CONOK 67 
CONOK 68 
CONOK 69 
CONOK 50 
CONOK 51 
CONOK 52 
CONOK 53 
CONOK 56 
CONOK 55 
CONOK 56 
CONOK 57 
CONOK 58 
CONOK 59 
CONOK 60 
CONOK 61 
CONOK 62 
CONOK 63 
CONOK 66 

Figure 40.    Subroutine CONDK Program Listing 
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C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

NSHIJFO 
NS-UFI 
cs 
OS 
CW 
DW 
IPS 
0 
NX" 
NR • 
NU" 
NOlll 
NO") 2 
NO *2l 
ND'?2 

INPUT 
INPUT 
IUPUT 
IN/OUT 
IN/OUT 
IM/OUT 
IN/OUT 
IN/OUT 
IN/OUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 

SHUrrUNG AB^AT FO« STATE 
ÜHuFruiNG AP'JAY FOP OUTPUT 
SHUFFLING At^AY fO^ INPUT 
SPECIFIED STATE OUTPJT MATRIX 
SPECIFIED CONTROL nUTPUT MATRIX 
IMPLICIT MODEL STATE OUTPUT MATRIX 
IMPLICIT MODEL CONTROL OUTPUT MATRIX 
ARRAY rOR DERIVATIVES OF RESPONSES 
OUADOATIC WEIGHT MATRIX 
MAXIMUM NUMHER OF STATES 
MAXIMUM NUMBER OF OUTPUTS 
MAXIMUM NUMBE» OF INPUTS 
MAX QO^ DIMENSION FOR SCRATCH ARRAY DUMMY 1 
MAX COL DIMENSION FOR SCRATCH ARRAY OUMMYl 
MAX RO* DIMENSION FOR SCRATCH ARRAY 0UMMY2 
MAX COL DIMENSION FOR SCRATCH ARRAY 0UMMY2 

COMMOJ /INOUT/ IR.IW.1PRINT.INSERT,LOCATEtNULL.MARK(20).JNtJO.JS 
COMMOM /SYS/ SCOOE.SOFS(S).MSYS«HEAU(20)«NSYS(q).SHEA0(9«?O) 

I.PHEAn(20l 
DIMENSION A(NXM,NXM).R(NXM.NUM»,C<N^M.NXM>.0(NRM.NUM) 
DIMENSION CMINRM.NXMI,OM(NRM,NUM) 
DIMENSION NNS(NXM),VNS<NXM.9).OESS(NXM.10I.UNlTS(NXMf<»l 
DIMENSION NNO(NRM).VNOINRM,?),DESO(NRM,10».UNIT0<NRM,(.> 
DIMENSION NNI (NIIM) ,VNI (NUM.?) .DES I (NUM.10) .UNIT I (NUM.«») 
DIMENSION NNNS(NXM).VNNS(NXM,?),DES^S(NXM.10)«IINITNS(NXM.4) 
DIMENSION NNN0(NRM),VNNO(NRM,7>,OESNO(NRM,10».UNITNO(NRM.*) 
DIMENSION NNNI(NUMt.VNNI(NUM,7).OESNI(NUM.10>«UNITNI(NUM.4l 
DIMENSION DUMMYl(NnMll«NOMl?).OUMMY2(W)M2t.NOM;>2).DUMMY3(NUM) 
DIMENSION ES(NXM,NUM> «EP(NRM.NÜM) 
DIMENSION NSHUFS(NXM),NSMUFO(NRM).NSHJFI(NUM» 
DIMENSION CSINRM.NxM).OS(NRM.NUM).CH(NRM.NXM),r)H(NRM.NUM) 
DIMENSION IRS(NRM).0(NRM.NRM) 
DIMENSION CARn(?0) 
EQUIVALENCE (NUI.NCD.(NU?.NGT >.(NU3,^CD).(NR1.NDRI t(NR2.NPRI • 

DATA HENDa.HRBRR.HPDOT.HXDOT/^HEND .«»HP   .^HRDOT^HXOOT/ 
DATA HXRBB.HSCAL/^HX   .*WCAL/ 
DATA -tCONS.HSELE/^HCONS.^HSFLE/ 
DATA HSIGN,HRFnR.HFNS0/4HSlr,N.<»HRF0R<(»HENS0/ 
DATA MONTR.MUSTH.HOMMA/4HONTR.4HUST ,<»HOMMA/ 

READ OUAORUPLE DATA 

19*0 
NFLA6=I 
CALL ODIO(A.R«C.D.O«NX.NR.NU«NXM«NRM«NUM.NXA.NRA«NUA« 
lNRlfNP?.NR3«NUI.NU?«Ntj3.T.It].lPRlNT.Iri.JQ.PHEAn,MARK. 
2LOCATF.NULL.INSERT.NFLAG) 
IF (IP»INT.EQ.6»CALL DFRUG( I ,4HRESP.<»M< 

READ NAME LIST DATA 

.S.O.IK» 

MFLAGal 
CALL   ^NAME(NNS.VN5.DESS.UNITS.NNO.WNO.DESO.UNI TO. 

|NNI.V'>I.DESI.UNITI.NNNS.VNNS«DESNS.ÜNITNS.NNN0.VNNO.OESNO. 
ZUNITNO.NNNI.VNNI.OfSNI.UNITNl.NX.NR.NJ.NXM.NRM.NUM. 
3NUI.NU2tNU3*NRl.NR?,NR3.MFLAG) 

IFdPolNT.EO.MCALL   0ERUG( ?.<.HRESP.4H<        .S.O.IK» 
REWIND  JS 
Rt#0(lR»140)CARD 
IF(CA30(1>.EO.HENDR»6O TO no 
ir(CAoO(l).NE.HSCALlCALL ER»M(1.*HRES0.<»HK   .5.0.IW) 

READ SCALE AND NEK UNIT DATA 

CONDK ^5 
CONDK 66 
CONDK 67 
CONDK 68 
CONDK 69 
CONOK 70 
CONDK 71 
CONDK 72 
CONDK 73 
CONDK 7* 
CONOK 75 
CONDK 76 
CONOK 77 
CONOK 78 
CONOK 7<> 
CONOK 80 
CONOK 81 
CONDK 82 
CONOK 83 
CONOK 84 
CONOK 85 
CONDK 86 
CONOK 87 
CONOK 88 
CONDK 89 
CONOK 90 
CONOK 91 
CONOK 92 
CONOK 93 
CONOK 94 
CONDK 95 
CONDK 96 
CONOK 97 
CONDK 98 
CONDK 99 
CONOK100 
CONOK101 
CONDK102 
CONDK103 
CONOK10* 
CONOK105 
CONDK106 
CONOK107 
CONOK108 
CONDK109 
CONDK110 
CONDK111 
CONOK112 
CONDK113 
CONOKIU 
CONOK115 
CONDK116 
CONOK117 
CONOK118 
CONOK119 
CONDK120 
CONOK121 
CONOK122 
CONDK123 
CONDKI24 
CONOKI25 
CONDK126 
CONDK127 
CONDK128 
CONDK129 
CONDK130 

Figure 40.    Subroutine CONDK Program Listing (Continued) 
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c 
c 
c 

CALL   SDRDCDUMMyitlJNITNStUNlTS.Dl/HMYa.JNITNOtUNtTOtOUMMntONITNlt 
UJ^ITl.NK.NRiNU.NXH.NRMtNUMtTRt IWtlPRnT» 

COMPUTt   SCALED  OUAflRUPLES 

CALL   «iCALiAfBtCtDtnUMMtltOUMMyZ.DUMHrj.NX.NR.NU^NXH.NRMfNUm 

READ  RESPONSE   SPECIFICATION  DATA   AND   rfPIU   IT 
ON  A   SCRATCH  FILE    IS  FOR  USE   «Y   SUBR0JT1NE   «4NAME 

110  CONTINUE 
NXO»Nx   S  NRO>NR 
IFLAG>0 
IRR«0 « K»« %   NOR«0 « NPR«0 $ NSR»0 
JU»0 t NCL»0 S NGTsO * NCO-0 
IRESP.O 

120 CONTINUE 
READ<lRtlM)CARD 

UO   FORMAT (20A4I 
WRITE(JS<1<>0)CARD 
IFJCABO(l).EO.HENDP)GO   TO  570 
IBESP.I 
IFI(C»RO(n.NE.HCONS).ANO.(CARO(l».NE.MSELE)> 

ICALL  FRRM(2t*HRESP.4MK       tStOtlW) 
IF( (CAROO) .NE.HONTR» .AND. «CA'OO» .NE.HJSTB) .AND. CCAHOO» .NE. 

IHOMMADGO   TO   24« 

READ   INPUT   SPECIFICATION  AND  MODIFY   R   AND  0  MATRICES 

IF (CAROOI .EO.MONTR» IUU«I 
!F(CAROO) .EO.MUSTB) IuU>2 
IF(CAPOO) .EO.MOMMA) IUU«3 

160  CONTINUE 
REAOdRtUOiCARD 
WRirE(jStU«)CARO 
iFlCAPOCD.EO.HENDRlGO  TO 270 
JU>JU*I 
DECODE(*t340»CARD(?))01.K.D? 
00 100 I"1«NX 

ISO 0UMMY1<I.JU>»B(I.K( 
00 200 I-ltNR 

200 OUMNV?(ItJU)aD(ItKi 
60 TO 160 

220 CONTINUE 
IFdUil.EO.DNCL-JU 
IF (IU(l,E0.2»NOT»JU-NCL 
IF(!UII.E0.3»NC0»JU-NCL-NGT 
60 TO  120 

240  CONTINUE 
IF(|FLAG.E0.1)G0  TO  300 
NUNBNCL*N6T*NC0 
IF<NUN,£0.0»60 TO 300 
NU«NUN 
00 260 l>l*NX 
00 260 JaItNU 

260 BU*J)>0UMMV1(I«J) 
00 280 I«l»NR 
00 20C J»1»NU 

200 0(ItJt>0UMMV2(I,J) 
ir(.A6>| 

»EAO OUTPUT SPECIFICATION AND COMPUTE C AND 0 MATRICES 

300 CONTINUE 
IF(CAR0<4t.E0.HSI6N)!RR>1 
|F(CARO<4).EO.HRFOP)IRR>? 

CONDK131 
C0N0K132 
CONDK133 
C0NDK134 
C0NDK135 
C0N0K136 
C0NDKI37 
C0NDK138 
CONDK139 
C0NDK140 
C0NOK141 
C0N0K142 
C0NDKI43 
CONDKI44 
C0N0K14S 
C0N0K146 
C0N0K147 
C0NDKI48 
C0NDK149 
CONDKlSO 
C0NDK151 
C0NDKIS2 
C0N0K1S3 
C0N0K1S4 
CONOR 155 
C0N0KIS6 
C0NDK157 
C0NDKI58 
C0NDKI59 
C0N0K160 
C0N0K161 
C0NDK162 
C0NDKI63 
C0N0K164 
C0N0KI6S 
C0N0KI66 
C0NOKI67 
C0NDK168 
C0N0K169 
CONOKI70 
CONOK171 
C0N0K172 
CONOKI73 
C0N0K174 
C0NOK17S 
C0NDK176 
C0N0K177 
C0N0KI78 
C0N0K179 
C0N0K180 
C0N0KI81 
C0N0K1S2 
CONOK1S3 
C0N0K1S4 
C0N0K18S 
C0N0K186 
C0N0K1S7 
C0N0K188 
C0NDK189 
CONOKI90 
C0N0KJ91 
C0N0K192 
C0NOK193 
C0N0K194 
C0N0KJ95 
C0N0KI96 

Figure 40.    Subroutine CONDK Program Listing (Continued) 
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! 

ir(CA^O(3) .E0.HENSOH>»P.3 
H»rt   «   IMFsO  $  jaO 

3?0 CONTINUE 
REAO(?R.140>CAPD 
WRlTE(JSfl40)C»»r) 
ir(CA"D<l).EO.HENOo)fv-)   TU   SSO 
JsJ»l 
DECODh(4.340tCARD(?)»ni.K.D» 

340 FORMAT(AltI?.Al) 
IDaQ   *   IXso 
ir(CA^n(n.EO.MHHSP»GO   TO   360 
10*0   *    IX=1 
IFCCA-'DdJ.EO.MXBMRlGO   TO   3h0 
I0»1    «   IX=0 
IF(CAvO(l).EO.wRÜOT)f>0   TO   3«>0 
ID«1   *    iX=I 
IF(CA->D(n.EO.rtXDOT>(V)   TO   36<* 
CALL   i-PHM(3.4HRESP.4HK         .5.Ü.IW) 

363 CONTI'ilJE 
IF<IPt>lNT.EO.'>>CALL   DE«UG( 3.4HRESP.4H<        .5.0«IW) 
IFdD.EO.DGO   TO  440 
IF(IX.FCl.nr,0   TO   4'0 
DO   38-   L=1»NX 

3«0 CS(J.L)=C(K.L) 
00   40     L=1»NU 

400 OS(Jtt.)=D<K.L) 
GO   TO   320 

420 CONTpiUt 
DO  42«^  L = ».NX 

425 CS(J.L)=ft.O 
CS(Jt«,>«l.o 
DO  43     L=ltNU 

430 OS(JtL)=0.0 
GO  TO   32« 

440 CONTIMUE 
IFdX.EQ.UGO   TO   SöO 
NRS=1 
IRS(li=K 

c 
c 
c 

IF(K.|.F.NRA)GO  TO   4S0 

DEFINr   FLAGS   AND  RpSPONSES   fOW   IMPLICIT  MODEL  OPE 

c 
c 
c 

IMrsi 
IMslM.l 
DO 4*> L=ltNX 

443 Crt(IM.L)=C(K.L> 
00 44*. L = 1.NU 

446 Dri(lM,L)=D(KiL> 
450 CONTINUE 

IF(IPeiNT.EQ.6)CALL 0FBUG(4.4HI»ESP.4H<   «5fO»IWI 

COMPUTE  DERIVATIVES   OF   RESPONSES 

CALL   l>IFFK(At«.C.D,DUMMYl,DUM'*tY?fNXtM^fNU. 
INXM1N->M.NUM,NRStIRS*lDtIrt.IPRlNT.NDMU.M0M12,N0«21tNDM22) 
00 46' L=1.NX 

460 CS(J.L)=C(NR.L) 
00 48' L»1»NW 

480 DS(J.L>=D(NR.L) 
NRsNR-1 
GO TO 32C 

500 CONTINUE 
DO 52' L=1.NX 

520 CS(J.L»=A(K,L) 
00 54. L=l»NU 

S40 nS(J.i )=B(K.H 

C0N0K197 
C0NDK198 
C0NDK19<J 
CONOK200 
CONOK201 
C0NOK202 
C0N0K203 
CONDK204 
CONDK205 
CONDK206 
C0NDK207 
C0NDK208 
C0NOK209 
C0NDK210 
C0N0K2U 
C0N0K212 
C0NDK213 
C0NDK214 
C0NOK215 
C0NDK216 
C0NDK217 
C0N0K218 
C0N0K219 
CONDK220 
C0NDK221 
C0N0K222 
C0N0K223 
C0N0K224 
C0NDK225 
C0NDK226 
C0N0K227 
C0N0K228 
C0N0K229 
CONOK230 
C0N0K231 
C0NDK232 
C0NDK233 
C0NDK234 
C0NDK23S 
C0NDK236 
C0NDK237 
C0NDK238 
C0NDK239 
C0NDK240 
C0NDK241 
C0N0K242 
C0N0K243 
C0NDK244 
C0N0K245 
C0N0K246 
C0N0K247 
C0N0K248 
C0N0K249 
CONDK250 
C0N0K2S1 
C0NDK2S2 
C0NDK253 
C0NDK2S4 
C0NDK255 
C0N0K2S6 
C0NDK257 
C0N0K258 
C0N0K259 
CONOK260 
C0NDK261 
C0N0K262 

Figure 40.   Subroutine CONDK Program Listing   (Continued) 
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r,0   TO   3?0 
550   CONTINUE 

IF(IMr.EQ.9)R0   TO  «^C 

COMPUTE IMPLICIT MnDEL EPPQ» WATE^ *N0 Tt*ÜNC*TF TME 
IMPLICIT MODEL 

NXR>NX-NXA 
IF( |M.ME.NXP)CALL   r3RM(fct4H3E«iP.<»MH •5tO«IW) 
TrdPvINT.EO.ftJCALt   0FflllG(5.<.^«RESP.'«H<       t5.0»|i*) 
CALL   rMRATE(CS.OS.C««0«*»OIJMMY|.nOMMY?tNXtNR.f4U, 

|NXMtN^M.NUMtNXA«NF!A«NliA.IMtlP^INTtN0Mn«N0Ml?«N0M?l*N0H?2) 
560   CONTPlIPE 

COMPUTE   NErt   C   AND  0  M4TOICES   (OUTPUTS) 

NXNsN(A 
KsO 
IF(1BQ.EQ.U»NN»»NR 
1F(1RU,EO.I>NDB»NR 

IFdR^.EÜ^JNPP-Mfi 
IF(lPü.EO.:»»*«NOR 
IFIlRH.Ef).3»N5R»N^ 
IF(IRJ.E0.3»K«NOR»*JPR 
00  56«.   1 = 1 tN» 
IK»I*K 
00  56*  J«l.NX 

562  CM(|K.J»»CS(1.J) 
DO 56«.  J'ltNU 

56<»  DM(IK,JI«OS(NJ) 
NX»NX'i   S  NR*NRO 
60  TO   120 

570  CONTINUE 
IF(IPc'SP,eo.0)fiO  TO 5<»5 
IF(IP9INT.E0.6)CALL   DEBUG   {».'»MRESP.bH^        tStOiTM» 
IF(IRu.EQ.O)NRsNNR 
IFdRo.£0,0)00  TO  575 
NX«MXN   »  NR>NOR*NPR*NSP 

575  CONTINUE 
00 59-   I»l.NR 
DO  5fl     JM.NX 

5S0 C«I.Jt«CM(I,j) 
DO  59     J«I,NU 

590 0(ItJisOM(I,J> 

MODIFY NAME LIST DATA 

i f 

C 
c 
c 

MFLAGs? 
CALL  MNAMECNNStVNS.DESStUNlTSfNNOiVNOtDESOtUNiTOt 

|NNItVU>OeSI«UNITI«NNNS«VNNStDESNS«ÜNlTNS«NNNO*VNNOtOESNO« 
ZUNITNOtNNNItVNNItOFSNItUNITNliNXfNRtNJtSXMtNRNtNUM« 
3r«Jl.Nii?.N03»NRl.NR?.NR3.MFLA6» 

IFUP-MNT.EO.MCALL   0EBUr>l7,4HRESP*«>H<       •S«0tfM> 
595 CONTINUE 

READ  SHUFFLING  AND REDUCTION  DATA 

CALL  ^5DRD(OUMMY|.NSHiiFStOU<4MV?«NShüFO«DUMMV3«NSHUFIt 
lNX,NR,NUfNXRNtNXNtNXR«NRN<N9R,NRTtNÜNtNXN«NRM,NUM« 
2I9«iM.IP"INTdPSS) 

IF(IRSS.EO.e)r,0  TO 600 
IF(!POINT,EQ.6)CALL  0EPUG(8,<IHRESP.*M<        *StO«lM> 
IF(IP9lNT.LT.6)r,0  TO 59B 
MRITE(IM*S96>NX*NR.NU»NXMtNRM.NUM*N0M 
WRITEim»596)NSHUFS.N5HUF0.NSnUFl 

C0NDK263 
C0N0K26«. 
C0N0K26S 
C0N0K266 
C0NDK267 
C0NDK?68 
C0NDK?b9 
C0NDK270 
C0NDK271 
C0N0K272 
C0N0K273 
C0N0K274 
C0N0K275 
C0N0K276 
C0NOK277 
C0NDK278 
C0NDK279 
C0NDK280 
C0N0K2B1 
C0NDK2S2 
C0NDK283 
C0N0K2d<. 
C0N0K285 
C0N0K286 
C0NDK287 
C0N0K288 
C0N0K289 
C0NDK290 
C0NDK291 
C0NDK292 
C0NDK293 
C0N0K29<» 
C0NDK295 
C0N0K296 
C0N0K297 
C0NDK298 
C0NDK299 
C0NDK300 
C0NDK301 
C0NDK302 
C0N0K303 
C0NDK30t 
C0NOK305 
C0N0K306 
C0NDK307 
CONDK308 
C0N0K309 
CONOK310 
CONDK311 
C0NDK312 
C0N0K313 
C0N0K3U 
C0N0K315 
C0N0K316 
CONDK317 
C0NDK318 
C0N0K3i9 
C0N0K320 
C0N0K321 
C0NDK322 
C0N0K323 
C0NOK32* 
C0N0K325 
C0NDK326 
C0NDK327 
C0N0K328 

Figure 40.    Subroutine CONDK Program Listing (Continued) 
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596 rORMATdXt (?0I?<1X) I 
S98 CONTINUE 

SHurrie UUAOHUPLE n*T« ANO ^»E  LIST OATA 

- 

c 
c 
c 

c 
c 
c 

600 

c 
c 
c 

CALL   «;MlJFF(At8.Ct0tNNS.VNSt0ESNS.UNITES.NNOt 
IVNOtOrSNOtUNITNOt^NltVNNDESNItUNirNIi 
ZNSMUFStNSrtUFOfNSMIjrliOUMMVI.DllMMVP.^XtN^.NU.NXM.NSMtNUM. 
3N0MlI,NOM12fNOM?ItN0M??) 

TRUNCATE   THE   SYSTEM  VARIAPLFS   AS   SPECIFItn 

NX>NXkN 
NRaNRN 
IF(NRN.EO.0)NR*NRT.NBP 
NU«NUN 
IF(NXt>.LE.0)GO  TO   *.00 

REDUCE   THE  QUADRUPLE  0*TA 

IFdP-JINT.EO.SICALL  HPH(HEAOf IW) 
CALL   oEOUCE(Atn<C>n«0UMMYl«t)UMMY2tEStERt 

»NXfNR.NU»NXR.NRP.NPTiNXMtNOM,MUM.T.I»<»I0RINT. 
ZNOMIl.NDMl?,NOM?ltUDM??) 

IF(IPPINT.E0.6»CALL  DEflll6(9,4HRESP.'»M<        .5.0.IK) 

WRITE   NAME   LIST   DATA 

CONTINUE 
MFLAGO 
CALL   MNAME(NNS.VNS,OESS.UNITS.NNO.VNO.OESO.UNITO. 

INNI.VNI.OESI.UNITI.NNNS.VNNS.DESNS.USITNS.NNMI.VNNO.DESNO. 
?UNlTNn.NNNI.VNNI.OrSNI.UNITMl,NX.NR.NÜ.NXH,NRM.NÜ'«. 
3NUI«NllZtNUa.NRI«NR?«NR3.MFLAG) 

IF(|PPINT,E0.6tCALL  DEBUGIIl.fcHRESPt'.HK        tS.O.IM) 

WRITE   QUADRUPLE   DATA 

IO«0 %  NFLAG»? 
NXA«NX « NRA«NP S NUA*NU 
CALL OOIOCA.B.CO.O.NX.NR.NU.NXM.NR^.^UH.NXA.NBA.NUA. 
INR|fNR?«NR3<NUl«NU?«NU3.T.IO.lPRlNTtIW«JO.HEAO.MARKt 
2L0CATr«NULL«INSERT.NFLAG) 
IF(IPPINT.EQ.6)CALL DERUG(11 taHRESP«<»HK   .5.0.IW) 
RETURM 
END 

C0N0K329 
C0NDK330 
CONDK33I 
C0NDK332 
C0N0K333 
C0N0K334 
C0NDK335 
CONDK336 
CONDK337 
C0NJK338 
C0NDK339 
CONDK34Ü 
CONDK341 
C0NDK342 
C0NDK343 
CONDK344 
CONDK345 
CONDK346 
CONDK347 
CONDK348 
CONDK349 
CONDK350 
CONDK351 
CONDK352 
CONDK353 
C0NDK354 
C0NDK355 
CONDK356 
C0NDK357 
CONDK358 
CONDK359 
CONDK360 
CONDK361 
CONDK362 
CONDK363 
CONDK364 
C0NDK365 
CONDK366 
CONDK367 
CONDK368 
CONDK369 
CONDK370 
CONDK37I 
CONDK372 
CONDK373 
C0NDK374 
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MFLAfi-1 

I 
Read the Name 
List Data from 
MDATA File 

I ) 

Transfer the 
Contents of 

Array NN, VN, 
DES, UNIT 

Into NNN, VNN, 
DESn, UNITN 
Arrays 

(Call SHIFT) 

I       Return  l 

Modify the Name 
List Data In 
Arrays NNN, 
VMN, DESN, 

UNITN According 
To Response 
Specification 
Data on the 

Scratch File JS 

I 
f   Return J 

Write the New 
Name List Data 
Arrays NNN, VNN, 
DESN, UNITN on 

NDATA File 

Return 3 

1>MFLAG>3 

Figure 41.   Subroutine MNAME Flow Chart 
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n 

c 
c 

c 
c 
c 
c 

SUOROmiNr i4N»>«F(NNS»VNS.DESStUNITS«N^OtVNOfOESO»UNITOt 
INNI.V r.DESItUNITI.MMNS, V'irJ<;.f ESMS.UNITNS.NNNO.VNNOtOESNO, 
?UNITN').NNN1,VMNI,I)F5NI.UNITNI.NXN,N»N.NUN.NXM,NRM,NUM. 
3NCL«Nr,T.NCD«NO«.NPOtNS».MFLAG» 

PUHPCK-F - TO READ. MANIPULATE AND P^HT NAME LIST TABLE 
ANAL I«: IS - A F KONAR / J K MAHES« - T'IF MONEVMFLL INC 
nATE vPITTEN - 197S 

SUHPROGHAMS CALLED 
rar 
ERuM 
SHIFT 
Dinufl 
MPP 

ARGUMrNTS LIST 
H*N OUTPUT 
N»N OUTPUT 
NU'! OUTPUT 
HO OUTPUT 
NGT OUTPUT 
NCO OUTPUT 
ND° OUTPUT 
NPfc OUTPUT 
NSP OUTPUT 
"4Fl AG INPUT 

OTHER PARAMETERS APE 

NUMBER OF STATES 
NUMHE" OF OUTPJTS 
NUMBER OF INPUTS 
NO OF CONTROL INPUTS 
NO OF GUST INPJTS 
NO OF rOMMANU INPUTS 
NO 0«- DESIGN OJTPUTS 
NO Or PERFORMANCE OUTPUTS 
NO Or SENSOR OJTPUTS 
CONTROLS ENTR* POINT IN THE SUBROUTINE 

OEFINEO IN CALLMG PROGRAM 

$CODE.SOES(SltVSys«HEAO(20l*NSVS(9ltSHE«0(9<20) COMMOM /srs/ 
ItPMEAn(2f» 
COMMO'i /INOUT/ lR.IW.TPRINT.I\iSE»T.LOCATE.NULL.MARK(2«>.JNtJ0tJS 
DIMENSION NNS(NKMi,VNS(N*M.?).DESS<NXM,I«».UNITS(NXN.*| 

NNO(NRMI.VNn(NHM(?|,OESfl(NR<4.10t«UNITO(NRMt4l 
NNI CIUM».VNI(NUM,?».OESI(NU4.I0»»UNIT IINUM.M 
NNNS(NX"1.V»INS(NXM,?),DESNS«NKH.I0>.UN|TNS(NXM.*I 
NNNO(NRMi«VNNO(NRM*?)«OESNO(NRMtlO>tUNITNO(NRNt«» 
NNNI (NUM» ,VNN| (NUM.9» »OESNI (NUM. 101 «UNITNKNUN««) 
CAROI20» 

MONTR.HUSTB.HOMMA/*MONTR,*HUST .*HOHMA/ 
MPHBH.M«BRP.HBOES/*H(   .«H   l.«H OES/ 
HBBBi).HCNOB/*H    .4HEN0 / 
HXP.HRP.HUP.HP/2HX(.?MP(,2HU«.<»H»    / 
-nS0T.H0F,HSSFC/4M0/0T,*H OF .«H/SEC/ 
-iXBHa.HRBHB.MXOOT.HHOOT/fcHX   »*MR   .*HXO0Ti4HR00T/ 

DIMENSION 
niMEN"ION 
DIMENSION 
DIMENSION 
DIMENSION 
DIMENSION 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
REMIND JS 

OEAO THE OLD NAME LIST TABLE OFF THE OATA FILE 
AND TRANSFER INTO NEW NAME LIST TABLE 

ir<MFLAr„NE.|)GO TC lf>0 
IF(IP>'INT.EQ.6)C«LL DEBUG(1.4HMNAM,<»HE   .S.O.TM* 
IF(IPPINT.EO.(S>WRITEnK.lS0tPHEAO 

ISO FORMAT(IX.2CA4» 
CALL FILE(JN.LOCATr,PHFAO» 
RFADCINtNX.NR.NU. 

(NNS(I>.(VMS<UJl«Js|,2)« 
(UesSM.JI.J>I.tOl.(UNlTS(I.J>.J«l.«>.t«l*NXI. 
(NNO(It.(VM0(I.J).jBl,2l, 
(OESO(I«J),J>|.IO).(UNITO<I.JI.J«I.4I«I>|.NR>. 
(NNI(n,(VNl<T.J>.J>1.2lt 
(OESI?I.J>.J»l.li.l.»UNITI(I.J>.J«I.*».I«I.NU> 

MIFT(NNS.VNS,DESS.UNIT3,NNNS.VNNS.0ESNS.IJNITNS»NÄ.NÄN. 

12 
13 
U 
15 
16 
17 
18 
19 

CALL 

MNAME 
MNAME 
MNAME 
MNAME 
MNAME 
MNAME 
MNAME 
MNAME 
MNAME 10 
MN»ME 11 
MNAME 
MNAME 
MNAME 
MNAME 
MNAME 
MNAME 
MNAME 
MNAME 
MNAME 20 
KNAME 21 
MNAME 22 
MNAME 23 
MNAME 2* 
MNAME 25 
MNAME 26 
MNAME 27 
MNAME 28 
MNAME 29 
MNAME 30 
MNAME 31 
MNAME 32 
MNAME 33 
MNAME 3« 
MNAME 35 
MNAME 36 
MNAME 37 
MNAME 38 
MNAME 39 
MNAME «0 
MNAME «1 
MNAME 42 
MNAME 43 
MNAME 44 
MNAME 45 
MNAME 46 
MNAME 47 
MNAME 48 
MNAME 49 
MNAME 50 
MNAME 51 
MNAME 52 
MNAME 53 
MNAME 54 
MNAME 55 
MNAME 56 
MNAME 57 
MNAME 58 
MNAME 59 
MNAME 60 
MNAME 61 
MNAME 62 
MNAME 63 
MNAME 64 

Figure 42.   Subroutine MNAME Program Listing 
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c 
c 
C 
C 

c 
c 
c 

I H.IP   IMTI 
CAUL   -HIFT(MNO.VNn.DPsO.U'UTO.NNNO.VN^.ÜcSMO.uNlTNO.NUtNRM. 

C4LL   'HirT(NNI.VNI,OFSItUfiITl,NNNIIi/M1JI.l)FS,JI,ilNITNI.NU.NUM, 
1 11<. IP1- INT) 
lF(IP->INT.E(J.MCftLL   OFRUO ( ?.<»HMNAM, <.HE        t5.0.T»(l 
RfTUR.i 

MOOIF'   THE   NAME   LUT   TftHLE   ^Os    INPUT   \/A91AHLE5 
IF   TH^    INPUT   SOACT   IS   eXPSNOEO 

150   CONTI   nt 
IF(MFI 4fi.NF.?)r,n  TO  Tmo 
IF( IP.MNT.FO.^)CALL   D£WtrW3«*H«*NAMt«HE        »5»0»IW) 
IF(NU i.LT.NU)CALL   FRRM<1»4HHWAM,4HE        IA»0»IW) 
IF(NU'.EO.NUl^O   TO   ?flC 
NUS=Ni' 

1«0   CONTpUE 
DO   26     1=1.MUS 
II=NU.I 
NNNI(TI)=II 
ENCODE (4.?:>.V>'N1 ( I 1.1) )HUD. I 1 

?00   FOKMA'(A?.I?) 
VNNI([l,?)=MP 

2?0   UNITMr (II'J^'I'ITTr ( I.J> 
no ^^ jsJ.io 

Z'.a OESNI(ii«J)=n'iST (i.J> 

?60 CONTI-UC 
NO=NU.NUS 
ir(NU !.LT.NU)C4LL EPH''<(?.ÄHviN4M.<.HE   .(..0.IWI 
TF(NU'i.EO.NU)r,0 TO ?8.'> 
r,o TO I8i 

MODIFv THE NAWF LIST FOP OUTP'lT VAWIASl.ES AND TNPjT VAR1ARLES 

.S.O.TW) 

C 
C 
C 

?80 CONTI UE 
IF(IP.JINT.E').MC4U UFHur, ('♦.^-iMNAM.i.HE 
IFLAGr* 
JsO $ TP»=.. » Jll=1 %   IUM = r, 

3<.0 CONTI.UE 
PfADi IS.4öC.)C4DD 
in-CAwOtl • .EO.HENOO>RFTURN 
IF( (CJPOCO .'IE. HONT») .AND. (TAPUC J) .NE.H'JSTB) .AMQ. (CARD < 3» ,NE. 

IHQMMAl(GO TO bbt 

ORTAI I   NAME LIST DATA FO^ SPEriFIFO IMOJTS 

I     I 

360 CONTINUE 
PEAD( (S«*83)CA»n 
IFCCA^Od ) .EQ.HFMnp)r,o   TO   -MtC 
JU=JU.l 
DECODE(4. SO". CAPO('))ni.K.D' 
NNNI( IU)=JU 
NNI (J'|)=JU 
ENCOQi". (4.?0(|.VNNI ( )l). 1 I )HUP. Jn 
VNN! ( ILU2>«HP 
VNI (J'i,l)=VNNI (JU. 1 » 
VNI (J').2)=VNNI (JU.') 
00   3B     L=1.13 

380   DFSNI(JiJ.L)=OE5I(K.L) 
DO 40  L-l.A 

400 UNITNT (JU.Ds'JNTTI (K»L) 
GO TO 36J 

OflTAI ! NAME LIST DATA FOR SoECIFIED OJTOUTS 

MNAME 65 
MNAME 66 
MNAME 67 
MNAME 68 
MNAME 6<* 
MNAME 70 
MNAME 71 
MNAME 72 
MNAME 73 
MNAME 74 
MNAME 75 
MNAME 76 
MNAME 77 
MNAME 78 
MNAME 79 
MNAME BO 
MNAME 81 
MNAME 82 
MNAME 83 
MNAME 84 
MNAME 85 
MNAME 86 
MNAME 87 
MNAME 88 
MNAME 89 
MNAME 90 
MNAME 91 
MNAME 92 
MNAME 93 
MNAME 94 
MNAME 95 
MNAME 96 
MNAME 97 
MNAME 98 
MNAME 99 
MNAME100 
MNAME101 
MNAME102 
MNAME103 
MNAME104 
MNAME105 
MNAME106 
MNAME107 
MNAME108 
MNAME109 
MNAME110 
MNAME111 
MNAME112 
MNAME1I3 
MNAME114 
MNAME115 
MNAME1I6 
MNAME117 
MNAME118 
MNAME119 
MNAME120 
MNAME121 
MNAME122 
MNAME123 
MNAME124 
MNAME125 
MNAME126 
MNAME127 
MNAME128 
MNAME129 
MNAME130 

Figure 42,   Subroutine MNAME Program Listing   (Continued) 
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460 CONTI>ue 
READ» )S.<.rtO)C*00 

4)SO rORMAT (2eA4l 
mCA^Od I .CO.*FNOo»r,o   TO   l^o 

nECOOF(4.sjo.c»»oo) mi .KfO? 
500  rORM«r(AI>I?tA1) 

IO»0   t   IX'O 
irrcAond» .EO.HBBdPir.o TO 5'O 
IO.O  *   IX.I 
IF«CAOO(l) .EO.^XHHPir.f)   TO   5?0 
IO«l    «   1X30 
irjCAoOU I .CO.wBOOTIfiO   TO  5'0 
in»i ^ ix»i 
IF«CAJDlI).EO.HXOUT»r,o   TO  5?0 
CALL   r9RMl3t<,HMNAM.4Hr        .<S.0«U) 

S?0  CONTINUE 
NNNO(.l)«J 
NNO(JtsJ 
ENCOOP<4t2Ci5tV'INO( l»l) »HRP. j 
VNNOI i.?l»HP 
VNO(J.|)«VNNOIJ.l ) 
WO(J.2>«y/NN0( J.?l 
irdo.EO.nio TO e^o 
ir<lX.PQ,l)f,0 TO 5Py 
00 §*■ L*l«10 

5*0 0ESNO(j.L»«nrsn(K.L» 
DO 56- LM.4 

560 UN!TNi>(J.Ll«(INITO(<'.Lt 
GO TO 463 

580 CONTl'-'UE 
00 60 • L'l.lu 

600 DESNO(J.L)=OES5(K,L» 
DO 62  L«l*4 

620 UNITNfl<J.L>»UNlTS(i».L» 
r,0 TO 460 

F0R1 MANE LIST DAT* FOR DERIVATIVES 0r S^FCIFIro STATES 
OR OUTPUTS 

640   CONTP.UE 
OESNO{Jtl»«MOSOT 
OESNO(J.2)«HOF 
OESNO(J.3)=HPRBB 
OESNO'JOOIsHRPHP 
UNITN0(j.4)xHSSFC 
IFdX.EO.IlGO   TO   7"^ 
00  66'   L*t«6 
LL»3*L 

660  DESNO(J.LL>«OFSO<K,L) 
DO  68i    L«1.3 

6S0  UNITNO(J.L)aUNtT0(i--.L) 
60 TO 463 

700 CONTINUE 
DO 72  L«!.6 
LL«3»I 

720 nESNO(J.LL)«OESS<K,L) 
DO 74'. L«1.3 

740 UNITNi(J.L)»UNITS(t<.L» 
RO TO 46A 

760 CONTINUE 
IFdPvlNT.EQ.<S>CALL ÜF01IG(5.4HMNAM,<,ME   .5.0.I«) 

WRITE THE NE« NAMF LIST T4HLE ON THE OATA FILE 

MNAMFI31 
MNAME132 
MNAHE133 
MNAMEI3H 
MNAMEI35 
MNAMEI36 
MNAME137 
MNAMEl3e 
HNAME134 
MNAME140 
HNAHE|4| 
MNAME142 
MNAME143 
MNAME144 
MNAME145 
MNAME146 
HNAMEJ47 
MNAME|4t) 
MNAMEI49 
MNAME150 
MNAHE151 
MNAME1S2 
HNAME153 
MNAME154 
MNAMEI55 
NNAME156 
HNAMEI57 
MNAHElSg 
NNAME159 
MNAME160 
MNAHE161 
MNAME162 
MNAMEI63 
NNAME164 
MNAME16S 
MNAME166 
•4NAME167 
MNAME168 
MNAME169 
MNAMEI70 
MNAHE171 
MNAME172 
MNAME173 
HNAHE174 
MNAME175 
MNAMEI76 
MNAHEI77 
MI4AME178 
HNAME179 
HNAME18C 
MNAME181 
MNAME182 
MNAME183 
MNAME184 
MNAHE185 
MNAMEIB6 
MI4AME187 
HNAME18H 
MNAHEI89 
MNAME190 
MNAMEI9I 
MNAHE192 
MNAMEI93 
MNAME194 
MNAME195 
MNAME196 

Figure 42.    Subruotine MNAME Program Listing (Continued) 
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•b.OfIM) CALL   f ILE UN.INSEPr.Hf-ADI 
W^ITFfJNINXNiN»N»MllN« 

1 (NNNS( I I . (V>NNS{ I. Jt .Jsl.21 . 
2 (Df SNS( li J) .Jsl . 10) . (üMTNSI I. J( t J«|t<.l t IxlfNXNI t 

(NNNO(F)»(vNN'H Itj),J=1.?> t 

c 
c 
c 

s 

%ALLML£UN:H^;:Äif;,;'^i^;,i'j,--'-'-'-i«i^N, 

(OkSfJOl I . J) . J=l .101 . ( iNlTNO(nJI«J»i«<H tl»ltN^N>f 

C 
C 

PPINT   NAME   LIST   DATA 

IF( IP->rNT.LT.'IRET||9N 
CALL -OR(H£AD.IWl 
(*1'ITE( Ij<.7(S5)N«N.NtiN.MUN 

765 F0«MAM//.1X,lOHNUMREP OF STATES »ilat//tlXf 
ilflHN/U'flEW Of   OUTPUTS«. I'.//.lX«iflHNÜ»«ep9 Or INPUTS atl?«//l 
tfOITE(I4.77C) 

770 FORMAT (//,?i>X.?-?H»»» NAME LIST TAMLE ••••/) 
WOITE(IW.7flO) 

7R0   FORMAM/.IX.«HVSRHflLF.feH  NAM:    .6X.J3M  0£SC>»I0TION   f 
131X.6'  UNIT   ./I 

P9INT   NAME   LIST   OATA   FOP   STATFS 

W5ITE (H.79ai 
790   F0BMAT(/.lX.6HSTATf    ./I 

t<9ITE(IM.(501) (NNNS(I) • <VNNS(I.JI> >= I . ? > . < OESNS ( I . J J . J«l . J 0 I . 
1 (UNITNSI I. Jl . J3)«<»>*Isl*>iXN) 

«00   FOPMA' (1X.I?.6<.3A4.<>X. |0A<».<»x«i*AAI 
IF(NO-',EÜ.tl>fiO   TO   o<,o 

C 

C PPJNT   NAME   LIST   DATA   FOP   Oeql^N   OUTPUTS C 
WPITEflrf.dlO) 

^10   rO»MAT</.lx.l3HDESir,N   OUTPUTt/) 

W9ITE(Itf<8(<0) (MNNOlII . (VN'lOf I.J) .J«|.?». (OESNO(I*Jt tJ'ItlO) t 

ezo CONTTUE 
NOP«»'JOR»NP» 
IFCNPP.EO.jjRO TO «40 

:     PPINT NAME LIST DATA FQP PEPPOPMANCE 3UT»»IJTS 

«30 FORMAT(/.IXtl8HPERF0PMANCe OUTPUT./) 
NORPl=NOR»l 

WPITEax.db')) 'NNNOdl , (VNNO(I.J».Jsi.?t,(0ESNO(|.J»fJ"l«l0). 
1 (UNITMO(I.J).Ja|i»)»I«ND^Pl.NOP»» fl«»0 CONTINUE 
IFINS^.EQ.OfiO TO sftfl 

PRINT   NAME  LIST   DATA   FOR   SEMSDR  OUTPUTS 

JRITEHW.flSJ» 
850   FORMAT(/,lX.nHSENSOR   OUTPUT./» 

NOP»Pl=NOPR»l 

tfRITE(lMldO&) CJNNOd) . (VNNO(I,JI..;«l,^t.(0ESNO(I.J».J«J»10>. 
I (UNITNOU.J) tJ3l.«)«I«ND3RPl«NRN) 8*0   CONTINUE 

IPINCi .EO.Otf.O   TO   flflO 

PRINT   NAME   LIST   DATA   FOR   CONTROL   INPUTS 

WRITE» IW.d7')) 

Figure 42.   Subroutine MNAME Program Listing (Continued) 

MNAME197 
MNAME198 
MNAME199 
"NAME200 
MN*Mf?0l 
HN*Mt202 
•<N*ME203 
MNAHE204 
MNAME?05 
^NAME206 
MNAME207 
MNANE208 
HNAME209 
HNAME2iO 
NNANE2J1 
NNAMEil2 
KNAME2J3 
HNANE21«» 
MNAME21S 
MNAME216 
HNAME217 
HNAME216 
MNAME219 
MNAHE220 
MNAME221 
MNAHE222 
MNAME223 
MNAME22* 
MNANE225 
MNAME226 
MNAME227 
HNAME228 
MNAME229 
NNAME230 
MNANE231 
HNAME232 
MNAME233 
MNAME23* 
NNAME235 
MNAME236 
MNANE237 
MNAME238 
HNAME239 
NNANE240 
«NAME2*! 
MNAME242 
HNAME2*3 
HNAME2** 
MNANE245 
HNAHE2«»6 
MNAM£2*7 
NNAMe24»8 
NNANE249 
MNANE250 
HNAME2S1 
MNANE252 
MNAME253 
HNAME254 
HNAME2S5 
MNANE256 
HNANE257 
HHMZttB 
MNAME2S9 
MNANE260 
NNANE261 
MNAME262 
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flTQ   FOBMAl (/.iKil 3-<rONTPOL    INOUT,/) 
«RITt ( I«<rt'.i«) (fJNNI ( I> . (WNNI (I.JI »J»!.?). (OfSNI (ItJ> tJ«l»10> » 

I (ON I Til I (I .J) .Jslt<.)tI»l.MCL) 
«BO   CONTlvlJE 

NCG«NrL*NGT 
ir (NGT.EO.tDfiO TO QO;) 

P^INT NAME LIST L»ATA FOB GoeT INPUTS 

WPITF(IW.890) 
890 rOBMAr (/,!«, lOnr.UST INPUT./I 

NCLP»-NCL*I 
W«»ITE(I*.Ov(0t (NNN1 III, (VNNI (l,J).J=l,?».<')ESNI (I.J> »Jsi'lO» • 

I dlNITNl« I.J).Jsl.H».I«>ICLPi»MCr,» 
<»00   CONTINUE 

IfMNO.EO.ttGO   TO   9'0 

PRINT   NAME   LIST   DATA   FOB   C0«MANO   INPUTS 

WBITEdK.Vld» 
910   FORMAT(/.lX.13HrOMMANn   INPUT,/» 

NCGPJ=HCG»1 
WRITE(I«»»Owl (NNNI(I),(VNNI(I,Jl.J«l.2>.(DESNII IfJ» tJ«l11 0)< 

| (l)NlTMl(!,J).Jxl,4»,IxNCGPl»N0N) 
920  CONTMUE 

IFtlP^INT.E'l.fttCALL   DrPUG(6.<»HMNA".<.ME        .StOMMI 
RETUR' 

9<»0   CONTINUE 

PRINT   NAME   LIST   DATA   FOP   OUTPUTS 

WRITE(IWt950l 
950   FORMAT (/, lx.6H0ltTPllT,/) 

WR|TE'IM«0OC)(MNNO(l).(¥NNO(I,Jl.J»l.2).«OESNO(I,J).J»|.|01. 
I (UNITi<lO(I«Jl.j3l,<»> tlsl.MRN) 

PRINT NAME LIST DATA fOP INPUTS 

WRITE(IW.9(S0t 
960 FORMAT!/.U.SMINPUT./) 

WRITEtIW»8P0)(NNNI(I).(VNnni.J>»J«1.2».(OESNl(I.JIfJ»l«10l» 
1 (liNITMin.J>.J.l.*>.I«l»^JN> 
IF(lPBlNT.E0.6tCALL OEHIIG(7.<.MMNAM»*ME   .5.0.I«*) 
RETIJR-j 
FNO 

MNAME?63 
MNAME?6<» 
MNAME26S 
MNAME266 
MNAME267 
MNAME268 
MNAME269 
MNAME270 
MNAME2T1 
MNAME272 
MNAME273 
MN*ME27<» 
MNAME275 
MNAME276 
MNAME277 
MNAME270 
MNAME279 
MNAME280 
MNAME281 
MNAME2S2 
MNAME283 
MNAME264 
MNAME285 
MNAME?e6 
MNAME287 
MNAME2Ö« 
MNAME289 
MNAME290 
MNAME291 
MNAME292 
MNAME29J 
MNAME?9<» 
HNAME295 
MNAME296 
MNAME297 
MNAME298 
MNAME299 
MNAME300 
MNAME301 
MNAME302 
MNAME303 
MNAME304 
MNAME305 
MNAME306 
MNAME307 

Figure 42.    Subroutine MNAME Program Listing (Concluded) 
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{   Start  j 

"'Assuming bb 
Value of 

Implicit Model 
Following 

Error is Zero, 
Compute the SS 
Value of the 
Implicit Model 

States 

I 
Substitute SS 

Value of 
Implicit Model 
States Into 

the Implicit 
Model 

Following 
Error Rate 

I 
Trucate the 
Implicit 

Model 
States 

(       Return  ) 

Figure 43.    Subroutine IMRATE Flow Chart 

162 

 " — —- '...T~Z-^ „.,■^^-J^.■..J.^:^ ....-......-,.....,>. ^ SS 



,^.™,., .,,,„„.,,.,„..,,„ ,1   USU,!l,JI...,....l.pi.l,,JI.;IIIJ.M. 
ftJlU,lUL.      ..,,JJJIIJU|!Ji«.l., .1,,   .imiMiiLM 

-BMIMeWMBB«»»'.   i      ^     -     . .  , „.^.BJ,«^,^,,,,,,.,,,.-,,.,,.,.. :-,„.;-■* •:^^:,^iU,---M.^0:<CJ^X'.-n ~>      .«t •M^^M«TO.p«Ä*ta»f.-'»>«.-'«;».-?fM5. - ( • - ^ 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUBROUTINE IMRATE(CH«OH«CW«DM.DUMMYl«DUMM¥2tNXtNR«NUt 
lNXH*NRHtNUMtNX«tNRAtNUA,IW«lPRlNT.M)MlltNDM12,N0M?l«N0M?2> 

PURPOSE - TO OBTAIN IMPLICIT MODEL ERWR RATES 
AND TRUNCATE THE IMPLICIT MODEL 
ANALISIS - A F KONAR / J K MAMESH - THE HONEVWELL INC 
DATE WRITTEN - I97e 

SUBPROGRAMS CALLED 
MPPS 
TOINVR 

ARGUMfNTS LIST 
NX 
NR 
NU 
NXA 
NRA 
NU A 
IW 
iPmNT 

INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 

OTHER PARAMETERS ARE 

NUMBfR OF STATES 
NUMBfR OF OUTPJTS 
NUMBFR OF INPUTS 
NO OF STATES «ITHOUT IMPLICIT MODEL 
NO OF OUTPUTS WITHOUT IMPLICIT MODEL 
NO Or INPUTS WITHOUT IMPLICIT MODEL 
FILE NO FOR LINE PRINTER 
PRINT CONTROL FLAG 

DEFINED IN CALLING PROGRAM 

C 
C 
c 
c 

c 
c 
c 

DIMENSION CMINRMtNxM»«DM(NRMtNUMI,CW(^RMtMXM)tOM(NRMtNUMI 
DIMENSION 0UMMV|(N0Ml|iNDMl>>«DUMMV2(NI0M21«NDM92) 

COMPUTE STEADY STATE VALUE Of IMPLICIT MODEL STATES 
FOR ZERO MODEL ERROR 

NXR-NX-NXA 
DO 160 I>I«NXR 
DO 123 J-liNXR 
JJ>NXAO 

120 DUMMYI(ItJ>aCWII«JJ> 
DO 1*0 J'lfNXA 
JJaNXR*J 

U« DUMNV|(I*JJ)-CW(I(Jt 
DO 160 Jal*NU 
JJaNXO 

16« OUMMVl«I»JJ»»D'i<l.J> 
NOR«NUR 
NDCBNXR*NXA*NU 
IF(|PRINT.LT.6)00 TO 170 
CALL MPRS(CU«NRMtNXM«NXR»NX,0.0«<»HC«  > 
CALL MPRS(O«»NRMvNUM»NXR.NU.0.0.<»HO*  I 
CALL MPRS(DUMMYl.NnMI|.NOMl?.NOR»NOC»0.0.*HDMVl> 

170 CÖNTIMUE 
CALL   TDINVRMSOLflOSOL»NDR.-NOC.OUMMri.NOMIl»OUMMy2»DETI 
IF (dsOL.EO.n.AND. (IDSOL.EO. 11)60  TO 2*0 
MRITE(IH«tS0>ISOt.IOSOL 

100 FORMAT(IHlt//.IX.UHTDINVR FAILURE.6H ISOL-.12.7H 1DS0L-.I2) 
M|TE(IM«200I 

200 FORMAT(//.lX.*3MSTfADV STATE VALUE OF MODEL STATE CANNOT BE* 
11X.23HCOMPUTEO FOR ZERO ERROR I 
WRITE (IW*220I 

220 FORMAT(//.IX.26HMOoet STATES *PE TRUNCATED) 

COMPUTE IMPLICIT MODEL ERROR RATES 

240 CONTINUE 
00 260 I-l.NR 
00 26» J«l.NX 

»60 OUMMV?(I*J)>CM(I*J» 

Figure 44.    Subroutine IMRATE Program Listing 

2 
3 
it 

5 
6 
7 
8 
9 

IMRATE 
IMRATE 
IMRATE 
IMRATE 
IMRATE 
IMRATE 
IMRATE 
IMRATE 
IMRATE10 
IMRATE11 
IMRATE12 
IMRATEI3 
IMRATEU 
IMRATE1S 
IMRATE16 
IMRATE17 
IMRATEIS 
IMRATE19 
IMRATE20 
IMRATE21 
IMRATE22 
IMRATE23 
IMRATE2* 
IMRATE2S 
IMRATE26 
IMRATE27 
IMRATE28 
IMRATE29 
IXRATE30 
IMRATE3I 
IMRATE32 
IMRATE33 
IMRATE3* 
IMRATE35 
IMRATE36 
IMRATE37 
IMRATE38 
IMRATE39 
1MRATE*0 
IMRATE^l 
IMRATE42 
IMRATE*3 
IMRATE*« 
IMRATE4S 
IMRATE*6 
IMRATE*7 
1MRATE*8 
IMRATE*9 
IMRATESO 
IMRATE51 
IMRATES2 
INRATE53 
IMRATES* 
1MRATE55 
IMRATE56 
IMRATE57 
IMRATE58 
IMRATES9 
IMRATE60 
IMRATE61 
IMRATE62 
IMRATE63 
IMRATE6* 
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00 28'. 1 = 1.NR 
00 2e-> J*I.NXA 
JJsNAP»J 
00 ?8 i KsJ.NX«» 
KK*NX^«K 

?P0 CM(I. ))=CMn.Jt-OUN(Mr?(I.KK»»PUMMYl (K.JJ» 
DO 301 1=1.MR 
00 30" J*1.NU 
JJ«NX.J 
00 30" K=l.NXB 
KKENX£*K 

300 DH(|» H»OM(I.J)-OUMHV?(I.KK»»OUMMYl<KfJJ» 
NX«NX" 
IF(IPPINT.LT.6)r,0 TO 320 
CALL MPRS(CMtNRMtNXM«NRiNXAtO.O«*HC*  I 
CALL «PRS(OM,NRM,NUM.NR.NU.t.ö»*HOM  1 
CALL MPRS(DUMMYt.NnMlltNDHl?»NOR<NDCtO.O«<>HOMVI ) 

320 CONTINUE 
RETOPN 
END 

INRATE6S 
INRATE66 
1"4RATE67 
IHRATe68 
INRATE69 
INRATE70 
IHRATE7I 
IMRATE72 
INRATE73 
IMRATET« 
INRATE75 
IMRATE76 
HRATE77 
IMRATE7B 
HRATE79 
INRATE80 
IMRATE8I 
INRATE82 
INRATE83 
IHRATE84 

Figure 44.    Subroutine IMRATE Program Listing (Concluded) 
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1 

f  Start   J 

Form CS from 
the Specified 
Response Set 

I 
Compute 
CS*A 

I 
Compute 
CS*B 

I 
Form New 
C Matrix 

I 
Form DS from 
the Specified 
Response Set 

Compute 
New D 

Matrix 

I 
Check if 

DS is NULL 

No I 
Yes  /"     ^\ 
 M   Return  I 

Print Message 
"Input Rates 

Should Be 
Included" 

3 
l   Return J 

Figure 45.    Subroutine DIFFK Flow Chart 
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c 
r 
c 
c 
c 
c 
c 
c 
- 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

SUBROUTINE DIFFK ( A.B.r tn.OUMMV 1 .ÜIJH«4Y2.^A.N«tNiN 
|NXMtN3H<NUM,MRS>IRc,,I'>, ] tf , loR INT «MD*! I «MO"^«»«™?! tND<42?l 

PURPOSE - TO ORT»lw OFRIVATtV-.S OF RfSPONSES 
»NALI-1S - A F KOMAP / J K MAHESM - T^F HONEYKFLL INC 
DATE vPITTEN - 197«; 

ARr.UMf NTS I 1ST 
NX INPUT 
NR INPUT 
NU INPUT 
NR^ INPUT 
ID INPUT 
IH 
IPuINT 

NUMflfR OF STATES 
NUMFirR OF ÜUTPJTS 
NUHRrR OF INPUTS 
NO Or RESPONSES TO 8E DIFFERENTIATED 
CONTROLS ENT!»V POINT IN THE SUBROUTINE 
FILE NO FOR LIHt   PRINTER 
PRINT CONTROL rLACi 

OTHER PARAMETERS APE OEFINEl IN CALLnr, PROGRAM 

DIMENSION A(NXM,NXM)»P(NXMtMUM),C«NRMtNXMt tD(NR*4iNUN) 
DIMENSION IRS(NRM) ,DUMMV| «NOHl l.Nr>*»I?» .OUMMy2(NOH?l .N0M22» 
NUS>Ni| 
iFdD.nT.noo TO uo 

OBTAM FIRST  DERIVATIVES ONL* 

FORM   r«   MATRIX 

00   10   I«I.NRS 
!I«IR^(H 
DO   10   J«1»NX 

10   DUMMY)(I.J)=C(II»J> 

COMPUTE   CS»A   MATRIX 

DO   30   I«ltNRS 
00   30   J»l.NX 
OUMMY3(ItJ)«0.0 
DO   30   KsftNX 

30   0UMMY'(ItJ>«0llMMY2<ItJI*0UMMYl(ItHI*A(K,Jt 

COMPUTE   NEW  C   MATRIX 

DO  SO   I»liNRS 
I1«NH.I 
DO SO  JMtNX 

SO   Cdl. i»«DUMMY?(I.J) 

FORM  CS^B MATRIX 

DO 60 I»l«NRS 
DO 60 J'ltNU 
DUMMY3(ItJ)»0.0 
DO 60 Kal.NX 

60 DUMMY?(ItJ)«OUMHV?fl.J)»DUMMY|<I»K)«BCKtJ» 

FORM OS MATRIX 

DO 70 I»1«NRS 
n«iR^(n 
DO 70 J>1«NU 

70 DUMMY!(I«J)«0(II«J) 

COMPUTE NEW 0 MATRIX 

Dl FFK 2 
01 FFK 3 
01 FFK 4 
01 FFK 5 
01 FFK 6 
Dl FFK 7 
01 FFK 8 
0 FFK 9 
01 FFK 10 
01 FFK 11 
0 FFK 12 
D FFK 13 
01 TFK U 
0 FFK 15 
0 IFFK 16 
0 IFFK 17 
0 IFFK IB 
0 IFFK 19 
0 IFFK 20 
0 IFFK 21 
0 IFFK 22 
0 IFFK 23 
D FFK 2« 
0 FFK 25 
D IFFK 26 
0 IFFK 27 
0 FFK 28 
0 IFFK 29 
0 IFFK 30 
0 IFFK 31 
0 IFFK 32 
D IFFK 33 
D FFK 34 
01 IFFK 35 
D IFFK 36 
0 IFFK 37 
0 FFK 38 
0 IFFK 39 
0 IFFK 40 
0 FFK 41 
0 IFFK 42 
0 IFFK 43 
0 IFFK 44 
0 FFK 45 
0 IFFK 46 
0 FFK 47 
0 IFFK *8 
0 FFK 49 
0 IFFK 50 
0 IFFK 5» 
D FFK 52 
0 IFFK 53 
0 IFFK 54 
0 FFK 55 
0 FFK 56 
01 FFK 57 
01 FFK 58 
01 FFK 59 
0 FFK 60 
Dl FFK 61 
01 FFK 62 
01 FFK 63 
01 FFK 64 

Figure 46.    Subroutine DIFFK Program Listing 
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no no I«I.NRS 
oo no J»I.MU 

80     DIIli l>*OÜMHY?(ItJ) 

C 
c 
c 
c 

CHECK IF US MATRIX IS NULL 

00 "»0 1 = 1.NBS 
00 90 J*ltNRS 
IF(0U«Mri(IfJ).NC.1.0ir,0 TO 100 

90  CONTMUE 
NR>NR*NRS 
RETURi 

PRINT « MESSAGE THAT THE INPUT RATES 
CORRECTLV ORTAININf- TME DERIVATIVES 

100 CONTIJUE 
WRITE(IX<I?0) 

120 FORMAT(lHl»//tlX.«SM«»» THE INPUT RA 
ING THC DERIVATIVES 0?   THE RESPONSES 
RETURN 

UO CONTINUE 

OBTAM FIRST AND SECO.MD DERIVATIVES 

WRITE(IK«160> 
160 FORMAT(//.IX.5SH»»» THE SECONO DERIV 

10 •••.//) 
RETUR>, 
END 

DIFFK 65 
DIFFK 66 
DIFFK 67 
DIFFK 68 
DIFFK 69 
DIFFK 70 
DIFFK 71 
DIFFK 72 
DIFFK 73 
DIFFK 7<» 
DIFFK 75 
DIFFK 76 
DIFFK 77 
DIFFK 78 
DIFFK 79 
DIFFK 80 
DIFFK 81 
DIFFK 82 
DIFFK 83 

TES SHOULD 9E INCLUDED IN TAKIOIFFK 84 
•••»//» DIFFK 85 

DIFFK 86 
DIFFK 87 
DIFFK 88 
DIFFK 89 
DIFFK 90 
DIFFK 91 

ATIVE OPTION IS NOT IMPLEMENTEDIFFK 92 
DIFFK 93 
DIFFK 94 
DIFFK 95 

A»E NECESSARY FOR 
OF TMF RESPONSES 

Figure 46.   Subroutine DIFFK Program Listing (Concluded) 
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Print Message 
"Cannot be 

Residualized" 

I 
Truncate the 

States 
AN=A1i, BN=B11 
CN=C11, DN-Dn 

f      Return       j 

Compute XSS 

XSS=-A-1B RSS 
RSS = C*RSS+D 

n^sui 
XSSL 
RSSYl 
RSSL 

No 

Residualize the States 

AN = An - A^ A22 A21 
BN = Bn - A12 A22 B21 

CN = Cn - C^ A^ A21 
DN =  Dn  - C12 kil B21 

i 
1 Compute Res .idual ization Error I 

XSSN »-AN" 1 BM 
RSSN = CN* <SSN+DM 
ES = XSSU - XSSN 
ER = RSSU - RSSN 

1 
f       Return      ) 

Figure 47.    Subroutine REDUCE Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SÜRROHTINE RE0UCEIAtRtCtD«DIMMY1.0UHMT?tEStER« 
lN»,NB.MUtNXRtN0».N»T.N*M,NR'4»NUH.T.IM,I0KINT. 
2NDM||.NDM12tN0M?lfNDM??l 

PURPOSE - TO REOOCF TME OROr» OF STATE SPACE DATA 
ASALKIS -AT «OMAR / J K MAHESM - THE HONEYWELL INC 
DATE BITTEN - 197^ 

SUHPRnfiHAMS CALLED 
TOTNVR 
MP^S 

ARGUMrMT LIST 
NX INPUT 
NB INPUT 
NU INPUT 
NX^ INOUT 
NR'> INPUT 
NRT INPUT 
T INPUT 
IW INPUT 
IPWINT    INPUT 

NUMflv-R OF STATES 
NUM9EK Of OUTPJTS 
NUMBER OF INPUTS 
NO Or STATES TO PE RESIOUALIZEO 
NO OF OUTPUTS TO BE RESIOUALIZEO 
NO 0«- OUTPUTS TO BE TRUNCATED 
SAMPLE TIMF 
riLE NO FOR Ll« PRINTER 
PRINT CONTROL FLAG 

? 
3 
h 
5 
6 
7 
8 
9 

OTHER PARAMETERS   «RE  OEriNED   IN CALLIMR PROGRAM 

DIMENSION  AINXM.NXMttM(NXMtNUM)«C(NRM«NXM)«D<NRMtNUMI 
DIMENSION  0UMM>HNnMn.N0M|?»f0UMMY2<>t0M21.N0M?2) 
DIMENSION  ESINXMtNllM).FR(NRM.NUM> 
NXN«NX-NXR 
NRN'NOT*NrtR 
NUN'NH 

COMPUTE SS VALUE Or STATE ANO OUTPUT rOR ORIGINAL SYSTEM 

ir(IPPINT.LT.5>G0 TO 260 
DO I«  I-liNX 
DO   14.'   J-ltNX 

140   DUMMY]IItJ>>A(i.J> 
DO   |A'.   I»|.NX 
DO   16-,   J»l»NU 
JJ>NX»J 

160   0UMMY1(I«JJ>««(1»J> 
NDt«NK 
NOC'NoNU 
IF(|PPtNT.GE.6ICALL  MPRSCDUMMVItNDMIltN0M|2tNDR«N0C«T*4HOMV|) 
CALL   TDlNVR(IS0L«lnS0L»NDP»-M0CtDUMMYItNDtll»DllMMV2»DET> 
IFtJISOL.EO.II.ANO.dOSOL.EO.TMGO  TO 200 
MRITE(IH«ia0)ISOL*TOSOL 

ISO F0RMAT(/tlXtl4HT0lNVR FAlLUREt6H  IS0L"*I2«7H  IDS0L»»I2) 
WRITE(IM«190I 

190  FORMAT(/flX«<»0MRESlDUALIZATlON ERROR  CAMNOT  BE  COMPUTED* 
|/«lXt10HSINCC  SS  VALUFS  DOES  NOT  EXIST» 
JPRINT»2 
60 TO 260 

200 CONTINUE 
JPRINT«IPRINT 
DO 22> I«1.NX 
DO ii.-)   J»l.NU 
JJ«NX*J 

220 ESII« n«-OUMMYHI«jJ> 
DO 2«'i I*1«NR 
00 24) J«lfNU 
ER(I« il«D(I.J» 
DO 24' K'ltNX 

Figure 48.    Subroutine REDUCE Program Listing 

REDUCE 
REDUCE 
REDUCE 
REDUCE 
REDUCE 
REDUCE 
REDUCE 
REDUCE 
REDUCE 10 
REDUCE 11 
REDUCE 12 
REDUCE13 
REDUCEU 
REDUCES 
REDUCE16 
REDUCE17 
REDUCEIS 
REDUCE19 
REOUCE20 
REOUCE21 
RE0UCE22 
REDUCE23 
RE0UCE24 
REOUCE2S 
REDUCE26 
REDUCE27 
RE0UCE2S 
RE0UCE29 
REDUCE30 
RE0UCE31 
REDUCE32 
REDUCE33 
REDUCES« 
REOUCE35 
RE0UCE36 
REDÜCE37 
RE0UCE3S 
REDUCES« 
AEDUCE^O 
REDUCE*1 
REDUCED 
REDüCE*3 
REDUCE** 
RE0UCt*5 
RE0UCE*6 
«EDUCE*? 
REDUCE*S 
REDUCE*« 
REDUCES« 
REDUCESI 
REDUCES* 
RE0UCE53 
REDUCES* 
RCOUCFSS 
REDUCES« 
REDUCES? 
RE0UCES8 
REDUCES« 
REOUCE60 
REDUCE«! 
RE0UCE62 
REOUCE«3 
REDUCE«* 

169 

■;..!i--:,.-. .':■.;... ^- 

■  ■ ■  ,     ■ .     ■    . 

wmm^r- ■ ■ - ^ . .■..iuKjiaii 
 L_ ■      .-■,.:■  ..-..,.■;. 



r , ^„^^^w 
——■ ' ——. 

— 

a<.0 E0(1, il=ER(I.J).C(ItK)»([S(K.Jl 
IF(IP^INT.OE.Mr»LL WPRS (ES.N)iM,MUM.NÄ ,M0. T,<»HrS 
IFdP'-INT.GF.'SICALL MPOS (CP.NPM.NUM.N? tNU. T .4HFP 

260 CONTINUE 

OUAORMPLE DATA IS oEODCED Hv »FSlOUALr7ATION 

I 
C 
c 
c 
c 

00   28'    1=1.NX» 
n»NX'i»i 
00 ?A'   j=l.Nxe 
JJ«NXN»J 

280   OUMHV|(ItJ)sA(n>JM 
00   M      IsJ.NXR 
I1»NXM*1 
00   SO"    J>I<NXN 
JJ«NXV»J 

300   OUMMYl <I.JJ)s«A(II.Jl 
00   32      IM.NXR 
II«MX-:.l 
00   ■»2'   J«l.N"IN 
JJ>NX4*NXN*J 

320   OüMMYI(ItJJI>R(IItJt 
NDR'NoR 
NOCsNirR*NXN*NliN 
IFdPPINT.GE.tilCALL   MORStOU^MYl tNOM)! .MOM|2«NORtNDC<Tt4»HDMYI I 
CALL   TOINVR(ISOL.lnSOL.NO«t-NOC»OI»M'4ri,^OMll.OUHHY2tOET) 
IFCdSOL.EO.D.ANO.dOSOL.ET.mGO   TO   360 

«ESID'lALliATION IS NOT POSSIBLE AND S3 
QUADRUPLE DATA IS oEDUCEO BY TRUNCATI3N 

MRITEdritlB9)IS0Lf TOSOL 
»■MTE dMf3<>0l 

3%0 FORMAT(/.lXt*7MCANN0T HE »ESIOUALIZEO SINCE 55 VALUE OF STATES« 
l/tlXOlHBEING ELIMINATEO OOFS NOT EXIST» 
WRITEdMOSO) 

350 FORMAT(/,|x.31HQ DATA IS REDUCED RY TRUNCATION) 
NXaNXN 
NRaNRN 
Nü>NUN 
RETURN 

COMPUTE RESIOUALIZED OUAöHU.-LC« 

360 CONTINUE 
DO 3B-! I»l.NX 
00 38-1 J«I«NX 

380 0UMMY'd.J>«A<I.J> 
00 <»0o I»I.NXN 
00 *0'> J«l.NXN 
JJ>NXR*J 
00 «►O« K«J.NXR 
KKBNXN«K 

«•0 A(I*J)aAd«J)-0UMMV2d«KK)*0UMMVl(K«JJI 
00 «20 I"1«NXN 
00 «20 J'l.NUN 
JJ«NXP*NXN.J 
00 42i< K«I«NXR 
KKBNXN*K 

«2« BdtJ)BBdtJ)-0UNMY2d*KKI*nUMHVl(K*JJ) 
00 **t I-l.NR 
00 «4n J>1«NX 

«40 DUMMY? d»J>»Cd.J> 
DO 46n I«I.NRR 
00 46ft J-l.NXN 
.IJPNXRO 

REDUCE65 
REDUCE66 
RE0UCE67 
«E0UCE68 
REOUCEö«» 
REDUCE70 
RE0UCE71 
REDUCE72 
RE0UCE73 
REDUCE74 
RE0UCE75 
REDUCE76 
REDUCE77 
RE0UCE78 
REDUCE7«» 
REOUCE80 
REDUCE»1 
REDUCE82 
HEOUCE83 
HE0UCE84 
RE0UCE85 
REDUCEB6 
HE0UCE87 
REDUCE88 
RE0UCE89 
REOOCE90 
RE0UCE91 
RE0UCE92 
REDUCE93 
REDUCED 
RE0UCE95 
REDUCE96 
RE0UCE97 
HE0UCE98 
REDUCE?» 
REDUC100 
REOUCIOI 
REDUCI02 
REDUCI03 
REDUC104 
RCDUC10S 
REDUC106 
HEOUCI07 
REDUC108 
REDUC109 
HEDUClIO 
REDUC111 
RE0UC112 
RE0UC113 
REDUC1I4 
REDUC11S 
REDIJC116 
REDUC117 
RE0UC1I8 
REDUC119 
RE0UC120 
RE0UC121 
RE0UCI22 
REDUC123 
RE0UC124 
RCDUC12S 
RE0UC126 
RE0UC127 
RE0UCI28 
RE0UC129 
REOUCI30 

Figure 48.   Subroutine REDUCE Program Listing (Continued) 
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c 
c 
c 

: 

00  «6«   K«I«NXR 
KKaNXN*K 

460   CII<J«"C«I«J)-OU*«IV?(I>KKt*nUMMVl(NtJJ> 
00  48a   laltNRR 
00   480   JaItNUN 
JJaNXR»NXN*J 
00 480 Ka|,NXR 
KKaNXN*K 

488 O(I«J)a0II<J>-0UM^V2(I>KK)*0UMMVl(KtJJ) 

COMMUTE SS VALUE Of  STATE AND OUTPUT TOR REOUCFO SYSTEM 
AND SUBTRACT IT FROM SS VALUE OBTAINEO EARLIER TO GET 
THE ERROR Of  RESIOtlALIZATION 

IF(JPRINT.LT.3)60 TO 600 
00 SO« Ia|.NXN 
00 580 JaltNXN 

S88 OUMMTt (ItJlaAd.J) 
00 SZf lal.NXN 
00 52c Jai,NUN 
JJ>NXN*J 

528 OUMMVI(I«JJ>aB<I.J) 
NOftaNlN 
NOC>N«N*NUN 
ir<|PRINT.0E.61CALL HPRSCOUMMYItNOMlI•N0M|2tNORtN0CiT>4H0NVn 
CALL T0INVR(IS0L«InS0LtN0Ri-NnC«DUM»m.NOMni0UNMr?i0ETl 
iri(ISOL.OT.n.0R.<I0S0i..QT.lnGO TO 62U 

COMPUTE RESI0UALI2ATI0N ERROR 

00 540 fal.NXN 
00 540 JaltNUN 
JJBNXN*J 

548 CS(ItJI>CS(ItJ>*OUMMV|(ItJJ) 
DO 560 lal.NRN 
DO 560 JaltNUN 
eR(|tJ)a.on*J>*ERlItJ) 
JJaNXN*J 
00 560 KaltNXN 

568 CM(ltJ>aCRntJ)*C(ItK)*OUMMvl(KtJJI 
WRITE(IM«S88I 

588 P0ftNATI/tlXt48HRCSl0UALIZATl0N ERROR MATRICES 
CALL MPRSIEStNXMt>NUMtNXNtNUN*Tt4HES  ) 
CALL MPRS<ERtNRNt'NUMtNRNtNUN*Tt4HER  I 

688 CONTINUE 
NX'NXN 
NRBNRN 
NU«NUN 
«CTURN 

628 CONTINUE 
STOI» 0838 
END 

ES ANO ER«/» 

REDUC13I 
REDUC132 
REOUCI33 
RE0UC134 
RE0UC13S 
RE0UCI36 
HE0UC137 
RE0UC138 
RE0UC139 
REOUC140 
REDUCI41 
RE0UCI42 
RE0UC143 
RE0UC144 
RE0UC145 
RE0UC146 
RE0UC147 
RE0UC14S 
REDUC149 
REDUC150 
RE0UC1S1 
RE0UCIS2 
RE0UC1S3 
RE0UC15* 
RE0UC155 
RE0UC156 
HE0UC157 
RE0UCIS8 
RE0UCIS9 
REOUC160 
RE0UCI61 
RE0UC162 
RE0UC163 
RE0UC164 
REDUC165 
RE0UCI66 
REDUC167 
RE0UC1»8 
REDUCltO 
REOUCI70 
RE0UC171 
RE0UCI72 
RE0UCI73 
REDUCI74 
RE0UC175 
RE0UC176 
RE0UC177 
RE0UCI78 
REDUCI79 
REOUC180 
RE0UC181 
RE0UCI82 

Figure 48.    Subroutine PEDUCE Program Listing (Concluded) 
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f  Enter   j 

Compute Scaled 
State Space 

Quadruple Data 
AS-SAS -' 
BS=S^BSj-l 
cs=srcsx-i 
DS=S DS -1 

I 
j       Return      j 

Figure 49.    Subroutine SCAL Flow Chart 
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C 
C 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

153 

170 

193 

210 

SJHWO i 
1 N X N t N 

PiiRPO- 
AN«LIS 
DATE     ' 

SC* 
\Qr 

SC? 
NX" 
NP-| 
NU i 

OTflfR 

01 MEN - 
0 I M F M' ■ 
no  is 
no  15 
A(I.J) 
no  17 
DO    17 
CM I . J) 
no i«) 
00   19 
Cd.Ji 
00   ?1 ' 
00   ?1 
D(I»J) 
RPTUR' 
END 

TINE   SCALIA.w.C.n.SCFS.^CrO.SCri. 
N»NUN«NXM»N»M,NIIM) 

F   -   TO   r.iMPuir   SCALF.O   0<liORUPL|S 
yS   -   A   t"   «ON*R   /   J   K   "^Ai-FSh   -   TUP   NOMfYHfLL   I^C 
RITTEN   -    \9yr 

MT   LIST 
S KIP1IT 
0 I iPUT 
T I'.RUT 

IJDUT 

JI'DIIT 

I IR'II 

SCALTNr.   ARRAY   FOR   STATE 
SCALING   aRRAT   FOR   OUTPUT 
SCALING    ARRAY    FOR    IN^UT 
MJWUFR   OF   RtDUCEO   STATES 
NUMBER   OF   REDUCED   OUTPUTS 
W<RFR   OF   REÜJCEO   INPUTS 

neriNEÖ IN CALL I MI", PROGRAM 

ION   A{NXi*.NKM) »R(NXM»N|UHJ ,C (NR^tfJXM) » D ( Nt-»<t MUM) 

ION   SCFSCNXHl.SCFO(NRM),SCFI(NU^) 

1 = 1 .NXN 
J=l .MXiM 

= i>CFS( I)«4<I.J1 /SCFS( J) 
1=1.MXN 
J=l»NUN 

= SCFS( n«S(I.Jl. SCFI ( J) 
1=1.MRN 
J»l»NXNJ 

=5Cf0(1l»C(I.J)/SCFS(J) 
1=1«NRN 
J=1.,IIIN 

= SCFO( I)»0(I.J)/SCfI(J) 

SCAL 2 
SCAL 3 
SCAL <* 
SCAL 5 
SCAL 6 
SCAL 7 
SCAL 8 
SCAL 9 
SCAL 10 
SCAL 11 
SCAL 12 
SCAL 13 
SCAL 1« 
SCAL 15 
SCAL lb 
SCAL 17 
SCAL 18 
SCAL 19 
SCAL 20 
SCAL 21 
SCAL 22 
SCAL 23 
SCAL 24 
SCAL 25 
SCAL 26 
SCAL 27 
SCAL 28 
SCAL 29 
SCAL 30 
SCAL 31 
SCAL 32 
SCAL 33 

' 

Figure 50,   Subroutine SCAL Program Listing 

173 

;M,^V: 

iiSl^äi&tälii^^ ^E^^;i^^^^^:i:;.J^^^L^;a:._^L<i^. u..i.. ^.ivv&iäki^^ 

, ,. . .   . 



W':  "■"■ll!""' ~~m  — , <L.„... "    - 

^     Enter   J 

Shuffle State 
Space 

Quadruple 
Data (A,B,C,D) 
(Call SHUF1) 

I 
Shuffle Name 

List Data 
Arrays MN, SCF, 
VN, DES, UNIT, 
UNITN for States, 

Outputs and 

j   Return  j 

Figure 51.    Subroutine SHUFF Flow Chart 

174 

-.,,^._ ...,..=. 

k 

 ^a«.; ;...^^.. . 



r "Wi"* • " ' -—-—^l!--^^™~---™-—---—- ■ll:1 ' ■■      ••".I.UI-.I.- IJJ U.^J I "" 

; 

C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

SURBO iTINE 5Ml)rF(A.fUc.O.NNS««NS»nESS.UNITS. 
t NNO.W 0•DESn.UUI TO.NNI.VN I.OC^I.ONIM, 
?NSMUFr.NSMU»"O.NSHUrl,rHJMMy| .OilMMf?. NX «N3. NU.NX^I.NaM.NJM. 
3N0H1 I.NIH I?.NPM?1.NDM??) 

PUBPO^F - TO SHUFFLF OOiOOUPLF DAT» »MO N«MF LTST DATA 
ANALISIS - A F KONäP / J K .(AHESH - THE MONEVMFLL INC 
DATE ^CITTEN - MAY, 107S 

SÜRPÖ^r.RAHS CALLED 
SMI IF | 
SH'IF? 

AfiGUMrNT LIST 
NA        piPUT     NUMBf« OF STATES 
NR        INPUT     NUMRFR OF OUTPJTS 
NU        INPUT     NUMBER OF IN»UTS 

OTHER PARAMETERS AOF OEFINEI IN CALLHr, PROGRAM 

DIMENSION A(NXM,N«M1.H(NXM.NUM1.C(N^M.NXM)«0«NRMtNUM) 
DIMENSION NNS(NXM) .VNS(N*M.?! .OESS (NX<4. 1 0 I .JNI TS (NXM»<.| 
DIMENSION NNO(NRM).VNO(NHM.').OESOINRM.|01tüNITO(NRMt<»l 
DIMENSION NNI (NIIM) .VNI <NUM.9| ,()ESl (MOX.IU» .UN1TI (NUM»<.( 
DIMENSION NSHUFS(NXMl.NSHUFO(MRM»,NSHJFI(NOM» 
DIMENSION OUMMVI(NnMl|«NO*>l?>.0UMMY2( ^»M^l»NDM'?» 

SHUFFi E A H C n M4TBlf.ES 

CALL HUFl (A.NSHUFc;.NSHUFSiOUMMYltNXMtNXH.NXfN>lfNDMli>NOMl?) 
CALL SMUFl (B.NSHliFs.NSMUFI.DUMMYlfNXMtNJM.NX.NU.NDMli.NOMI?) 
CALL sHUFl(C«NSHUFn.NSMUFS.r>UMMYl.NaM,NXM.NR.NX.NDMll.N0M12» 
CALL ^HUFJ(D.NSHUFn.NSHUFI,nUMMYl.NRM,NUM.NR.Ni).NDMll,NDM12) 

SHUFFi F SCALING, KMJT AND DFSrRIPTION ARRAY? 

CALL sHUF2(NNS.VNS.0ES^«UNITS.NSMUFS,0UMMYl.DUMMY?. 
INXM.N'.NOMII.NnMl?.NDM?l.ND«2'1 
CALL SHUF?(MNO.VN0.DE«O.UNIT0.NShUF0.0UMMYl»OU«MY?. 
INRM.NJ.NOMJI »NDMl?.NOM?l .N0v(2?) 
CALL sHUF2(MNI.VNI.DE«!.UNITI.NSHUFI.DUMMY 1.DUMMY?. 
INJM.NM.NOMH.N0M1?,N0M?1.ND^?'» 
RETUR,; 
END 

SHUFF 2 
SHUFF 3 
SHUFF 4 
SHUFF 5 
SHUFF 6 
SHUFF 7 
SHUFF A 
SHUFF 9 
SHUFF 10 
SHUFF 11 
SHUFF 12 
SHUFF 13 
SHUFF U 
SHUFF 15 
SHUFF 16 
SHUFF 17 
SHUFF IB 
SHUFF 19 
SHUFF 20 
SHUFF 21 
SHUFF 22 
SHUFF 23 
SHUFF 24 
SHUFF 25 
SHUFF 26 
SHUFF 27 
SHUFF 28 
SHUFF 29 
SHUFF 30 
SHUFF 31 
SHUFF 32 
SHUFF 33 
SHUFF 34 
SHUFF 35 
SHUFF 36 
SHUFF 37 
SHUFF 3B 
SHUFF 39 
SHUFF *0 
SHUFF *1 
SHUFF «2 
SHUFF 43 
SHUFF 44 

Figure 52.    Subroutine SHUFF Program Listing 
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(        Enter       J 

Shuffle the 
Rows of the 

Matrix 
Using 
NSHUFR 

I 
Shuffle the 
Columns of 
the Matrix 

Using 
NSHUFC 

I       Return      j 

Figure 53.    Subroutine SHUFF1 Flow Chart 
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SUHROiTINt   SHljri (ftOCO.MSHJfs,  .SHUFC» D J^Mr 1 . NjRM. NC^ .NH »UC. 
INOMll.NOMl?) 

C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PURPOcE - TO 
AMALIMS - A 
DATE ^»IITEN 

SHUFFLE 
F KONtR 
- \97^ 

I HE 
/ J 

MATRIX A«C.U 
K "A-ESH - TME HONEYWPUL INC 

ARGUM--NT 
ABCD 
NSHUFR 

NSHUFC 

NR- 
NC 
NR 
NC 

OTHER 

LIST 
IN/Ol)T 
INPUT 
INPUT 
INPUT 
INPUT 
ItgPUT 
INPUT 

PARAMETERS A»F 

MATRIX TO RE SHUFFLED 
ROW SHUFFLING APRAV 
COLUMN SHUFFLnr, ARRAY 
MAXIMUM NUMBER OF ROWS 
MAXIMUM NUMBER 0» COLUMNS 
NUMBER OF ROHS 
NUMBFR OF COLUMNS 

nEFINEr, IN CALLING PROGRAM 

DIMENSION 4BCD(NR^.NCMtiDUHMtI(NDM1ItNOMl?)»NSH'JFS(MRM 
DIMENSION NSHUFC(NCM> 
DO !?■ 1=1.NR 
n=NSHUFR(n 
DO 12  J=1.NC 

120 DUMMY!(I.J)=ABCn(II.J) 
oo H.; J=I.NC 
JJ=NSMUFC(J1 

DO Ifc" 1=1.Nfl 
IkO   A8CD('.J>=0UMMy>. (I. JJ) 

ENO 

? 

s 

7 
8 
9 

SHUF1 
SMUF1 
SHUF1 
SHUF1 
SHUF1 
SHUF1 
SHUF1 
SHUFI 
SHUFl 10 
SHUFJ 11 
SHUFl 12 
SHUFl 13 
SHUFl 14 
SHUFl 15 
SHUFl 16 
SHUFl 17 
SHUFl 18 
SHUFl 19 
SHUFl 20 
SHUFl 21 
SHUFl 22 
SHUFl 23 
SHUFl 24 
SHUFl 25 
SHUFl 26 
SHUFl 27 
SHUFl 28 
SHUFl 29 
SHUFl 30 

Figure 54.   Subroutine SHUFl Program Listing 
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{      Enter      ) 

A 
Shuffle the 

Name List Data 
Arrays SCF, 

NN, VN, DES, 
UNIT, UNITN 

Usinq 
NSHUF 

i       Return     j 

Figure 55,   Subroutine SHUF2 Flow Chart 
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SOHSO ITINE   SHUF?(NM,VN.nE5«i)NlT.NSMüFiO'JMMY3«Ol)WMVl« 

C 
c 
c 
c 
c 
c 
r 
c 
c 
c 
C 
c 
c 
c 
c 

oiJWO-.f - TO 
»SÄLI-IS - A 
OATE    iPITTEM   • 

Ai?r,UMrM   LIST 
NN 

OF'- 
UNfT 

UM 

1?0 

I'.O 

160 

200 

2?0 

?<.0 

SHUfrLE 

-    1<<7C 

n/ODT 
IM/OW! 
IM/OUT 
T-I/OUT 
INPUT 
ItiPUT 
INPUT 

NAME   LIST    ASSAY'S 
/   J   K    ^A^ESh   -   THE HONEYWFLL   INC 

NUMBfR    Ai^WAY 
VAOUBLE   >iAME   AP.JAY 
OFccolOTION   AP^AY 
IWIT   A^RAY 
SHUFc-LINr,   AR-^AY 
MAXIMUM   NUMHE«   OF   ST5TFM   VARIABLES 
NUMBcft   OF   SYSTEM   VARIABLES 

OTHE^i   PARAMETERS   APF   DEFINEn   IN   CALLIMr,  PROGRAM 

OIMEN'- 
OIMFN- 
OIMENs 
INTEGf 
00 I*) 
II=NS- 
DUMMY) 
on it 

OJMMYT 
no i*. 

OUMMY < 
00 16 

OJMMY > 
no ?4 
NN(I)= 
no ?J> 

V'>J( I. I 

00 ??. 
JJ=3» I 
OESd. 
00 24 
JJ=13» 
UNIT(T 
RETURN 
ENO 

I UN   NMlNMI tVMNMt?) tOFSINMtlOl i JNlTINMt^ 
ION   OUMMYKMnMl I ,N0MI?1 .OuMMYl ( ^0^21 »NOM??) 
ION   NSHUF(NM) 
9   DUMMY 1 

1 = 1.N 
unn 
(I.I)=NN( in 
J=l.? 

(JJ.I.)SVN( n.j) 

J=1.10 

(JJ.DsDESdT.J» 
J*lt4 

J 
(JJ.Il=UNIT(II»J) 

1 = 1.N 
DUMMY I(1.1) 

J = 1.2 

)=UUMMY3(JJ.T> 
J=1.10 

JI«0üMMV3(JJ.X) 

J 
. JjsD'JMMYaC JJ. I > 

2 
3 
4 
5 
b 
7 
8 
4 
10 
11 
12 
13 

16 
17 

SHUF2 
SHUF2 
SHUr2 
SHUF2 
SHUF 2 
SHUF 2 
SHUF2 
SHUF2 
5HUF2 
SHUF2 
SHUF 2 
SHUF2 
SHUF2 l<* 
SHUF2 15 
SHUF2 
SHUF 2 
SHUF2 18 
SHUF2 19 
SHUF2 20 
SHUF2 21 
SHUF2 22 
SHUF2 23 
SHUF2 24 
SHUF2 25 
SHUr2 26 
SHUF2 27 
SHUF2 28 
SHUF2 29 
SHUF2 30 
SHUF2 31 
SH'Jr-2 32 
SHUF2 33 
SHUF2 34 
$HUF2 35 
SHUK2 36 
SHUF2 37 
SHUF2 38 
SHUF2 39 
SHUF2 *0 
SHUF2 41 
SHUF2 42 
SHUF2 43 
SHUF2 44 
SHUF2 45 
SHUF2 46 
SHUF2 47 

Figure 56.   Subroutine SHUF2 Program Listing 
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Keaa 5tate 
Space Quadruple 

Data from 
QDATA File 

I 
C      Return  j 

/Print State 
I Space 
I Quadruple Data 

I 
Write State Space \ 

Quadruple Data      ) 
on QDATA File      / 

f     Return      J 

Figure 57.   Subroutine QDIO Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

SÜMROM T 1 Uf (ID I 0 ( A . ^ . C . n , O , N « . '.»< . N»11, NX >< . MP ■• • NUH . MX!» . Nrt A . NU A . 
INB| .M^tNfO.N'J' .NUs.Nill.T. IT. 1*»K luT . I • . JU.L.A-IEL .MAW«. 
2L0CA1- .NULL.lN'.PWT.MFl AT.» 

PUOPO   F   -   TO   »rMI    »MO   XWH«:   (J'^o^UOLF   '»Ait 
»NAU!.!S   -   A   P   KOH\P   /   J   «    lA-FS"   -   THF   MONfifjiLL   l^t 

DATE     »ITTFN  -   I^Tc 

SOKPP.-T.BAMS   CALIFI) 
EP'JM 

MP.J«; 

ri> F 

ABr.UMf-NTS L 
A 
* 
C 
0 
0 
NX 
N» 
NU 
NX • 
NR- 
Uli- 
NX". 
NP' 
MU 
NU 
NR^ 
NP> 
NU) 
NU-1 

NUi 
T 
10 
IPt'INT 
IM 
JO 
LA^FL 
MA>K 
LCKMF 
NULL 
IN^FRT 
NFL»0 

1ST 
IN/O'IT 
I'./nuT 
^^l/OllT 
1 I/OUT 
IN/OUT 
nmu 
IN/OUT 
I'l/OUT 
INPUT 
INPUT 
I»iDUT 
I'i/OUT 
M/OUT 
iN/n.iT 
IM/OUT 
IN/OUT 
IN/OUT 
M/OUT 
I»;/OUT 
M/OUT 

IN/OUT 
INPUT 
INPUT 
UiPUT 
JMPUT 
IrlP'JT 
INPUT 
IMPIJT 
MPUT 
INPUT 
IN«>UT 

^TATf    TWAN^lIIJN   MATRIX 
rONT^ÜI.    INPUT   ^ATWIX 
STATf   uUTPiiT   MAT^l» 
COMMOI    OUTPIJT   MAloi» 
OUADJATK   WEK.HTS   «ATPI» 
NtMRrrf   OF   STATES 
NUMUfH   OF   OllTPJTS 
NUMHcrf   OF    INPUTS 
MAXMU"*   NUMHE1*   OF   STATf; 
MAXIMUM   NUMHEP   OF   OUTPUTS 
MAX MUX   NUMBE»   OF    INDUT«; 
NO   OF   iTAlFS   KUMOUT   MOLIClT   MODEL 
NO  OF    HITPUTS  wITfiOJT   IMOLICIT   MOOEL 
MO   OF    INPUTS   •IMOllT    IMPLICIT   MODEL 
NO OF r.Esir.N 0JTo,iTs 
NO OF SESFOPMftNCF OUTPUTS 
NO Or SENSOP OJTPUTS 
NO OF rONTCQL INBUTS 
NO OF r.uST INPJTS 
NO OF fOMMAND INPUTS 
SAMPLE T|MF 
FLAG INDICATING USAGt OF Q 
PRINT CONTWOL FLAG 
PILE NO FOP LME PRINTE» 
PILE NO FOB SUADBUOLE DATA PILE 
LAREL N*ME FOR OUAOWUPLF DAT* 
MOLLPHTTH %i,,i 
HOLLfRlTM LOCA 
HOLLF^ITM NULL 
HOLLFRITM INSE 
CONTPOLS ENT>»V POINT IN THE SUBHOUTINE 

DIMENSION A(NXM,NXM» .«(NXM.NUM) .C(N3M,NXMt .0 (N ■(,4.NUM> 
DIMENSION 0(NI*M,NPM) »LAPEL ( ?0» .MABK (20» 

IFINfi AG.NE.'tGO Tn ?»*> 
TFtIPJlNT.LT.?»GO TO '00 

PRINT OUADRUPLE DATA 

WRITE(I«tl20) 
|?0 EORM»T(//.>0X.>?M»»» QUAORUPLF 0»TA 

ir«T.'lF.ft»0»60 TO MO 
CALL -PRSU.NXM.NXM.NX.NX.T.HHA ) 
CALL «PRS(R.NXM,NUM,N«»NU.I,<.HR ) 
CALL <PRS(C»NRM,NXM.NP»NX,T.^wC > 
CALL 'iPRS(D.NRM.NllM.NP.NU.T,<»MO t 

CO TO MO 
MO CONTMUE 

C»LL <PHS(*.NXM,NXM,NX.NX,TMHP   » 

•••./) 

UUIO ? 
8010 3 
UOIO •4 

UOM s 
OfilO 6 
ooio 7 

0010 H 
UOIO 9 
0010 10 
uoio It 
U010 1? 
UOIO 13 
UOIO M 
UOIO IS 
OOIO 16 
OOIO 17 
UOIO M 
umo M 
UOIO 20 
UOIO 21 
UOIO 2? 
UOIO 23 
OOIO 2<. 
uoio 25 
UOIO 26 
UOIO 27 
uoio 2» 
UOIO 29 
UOIO 30 
OOIO 31 
UOIO 32 
uoio 33 
UOIO 3*. 
UOIO 35 
OOIO 36 
OOIO 37 
OOIO 3« 
OOIO 3P 
UOIO 40 
OOIO M 
QOIO 42 
UOIO 43 
OOIO «* 
QOIO 45 
OOIO 46 
OOIO 47 
UOIO 4M 
OOIO 49 

QOIO 50 
UOIO SI 
QOIO 52 
UOIO 53 
QOIO S*. 
OOIO 55 
UOIO 56 
QOIO 57 
OOIO 58 
OOIO 59 
QDIO 60 
OOIO 61 
OOIO 62 
OOIO 63 
QOIO 64 

Figure 58.    Subroutine QDlO Program Listing 
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• >x,^,  ..,Erf..,«u,^,««>*«^ww^«m"^=™**aW*«M«^tw»*t 

C»LL '<P»S(HtN»"4tNUM,Hi(.NmT.'.Hr. 
CALL '«PRSIC.NPH.N^M.NP.MA.T.^HM 
CALL lPHS(O.Nfi^.NUM,NW,NU.T.<.HE 

160 CONTINUE 
irtIO,NE.I>'".0 TO ?00 

PRINT WEIGHTING MATPU 0 

«SITE!IH<tSO) 
lao FOWMäT(//•2oxt47M»»» STARTING wriGMts row OPTMAL CONTROL DESIGN. 

14H •••./) 
CALL MPRS(0.NRM,NRM.NP.NR«T,4HQ0  > 

200 CONTINUE 
CALL   FILEUO.INSERT.L\REL) 
IFdO.NE.UGO   TO   210 

WRITE   OUAURUPLE   OAT«   «ND   WEIGHTING   MATRIX   0   ON   FILE   ViOATA 

WRITE( JOlT.NX.NR.Nli. 
M(A(|.JltIsltNX)tJsl.NK)• 
21 IRd.JI tl>| tNXI t Jsl.NU) t 
3( (Cd.JI .I'ltNP) .J>t<NX) t 
*<(0(I.J>.I»l.NR> . J=l«Mi). 
SNI(A<NoA«NUA«NR|iNR'<NP3.NUItNU'tNU3« 
6( (0(1. J) «I«l tNB|) ..lai.NRI) 

CALL   riLEUQ»|NSERT,M»RK) 
RETURN 

210 CONTp.UE 

WRITE OUAURUPLF DATA ON FILE OUAT« 

WRITE fJQ>T.NX.NR.N'l. 
l((A(I.Jt.I»l,N«I.Jsl.NX). 
2((S1I.J).1«!.NX».JrJ.NU». 
3( (Cd.Jt t Ia|tNPI.Jsl«NXI< 
*( (Od.J> »I«l.NR> .Jsl.NU) . 
SNX».N^».NUA.NR|.NK'.MQ3.NUI,NiJ?.NU3 
CALL rlLE(JO.INSERT»M»RK) 
RETUR\ 

220 CONTINUE 
mNrLAG.NE.DCALL   E»»P«(l.<.MOOlOt4H 
irdPPlNT.E0.*)twRITEdw,??5iL»BEL 

225 FORMAT (|Xf?gA<t) 
CALL   FlLE«JO.LOCATr.L»REL) 
IFdQ.NE.DGO   TO   ?10 

«O.O.IWi 

READ OUAOHUPLE DATA AND WEIGHTING MATRIX 0 FROM FILE OGATA 

REAO( tOlT.NX.NR.NU, 
I ( (Ad.Jt tlal.NXt tJrl.MX)« 
2((8d.J> .I«l.NXl .Jsl.NU). 
3((Cd.J>*I«ltNR>tJ«|«MX)t 
*( (Od.JI .I»I.NR)»Jil.Nit) . 
5NXA.NOA.NUA.NRItNR'tNR3«NUI.NU2.NU3« 
6((Qd.JI tIs|,NRl)..lsl.NRI) 
RETUR'i 

READ OUAORUPLE DATA FROM FILE ODATA 

230 CONTINUE 
READ( lOlT.NX.NP.NU. 
K(A(I.J>tI«)*NX)tJsl.NX)f 
2((B(I.J».I»l.NX».J=l«N<Jl. 
3( (Cd.J» .I«1.NB) . J=1.NX) . 
4l(Dd.J) tI«lfNRI .Jsl.NU) t 
5NXAtNPA«NUA«NRI.NR»«N03.NUl.NU?tNU3 

0010 6S 
OOIO 66 
onio 67 
OOIO 6R 
OOIO 69 
OOIO 70 
OOIO n 
OOIO T2 
OOIO T3 
OOIO 74 
OOIO 75 
ODIO 76 
OOIO 77 
ÜOIO 78 
OOIO 7Q 
ODIO 80 
OOIO «1 
ODIO B2 
OOIO 83 
OOIO 84 
OOIO 85 
OOIO 86 
OOIO 87 
OOIO 88 
OOIO 89 
OOIO 90 
OOIO «l 
UOIO 92 
OOIO 93 
OOIO 9^ 
ODIO 95 
OOIO 96 
OOIO 97 
OOIO 98 
OOIO 99 
OPIO 100 
OOIO 101 
OOIO 102 
OOIO 103 
onio 104 
0010 105 
ODIO 106 
OOIO 107 
ODIO 108 
ODIO 109 
OOIO 110 
ODIO HI 
OOIO 112 
OOIO 113 
OOIO 114 
OOIO 115 
OOIO 116 
OOIO 117 
OOIO 118 
OOIO 119 
OOIO 120 
OOIO 121 
OOIO 122 
OOIO 123 
OOIO 124 
OOIO 125 
OOIO 126 
OOIO 127 
OOIO 128 
ODIO 129 
OOIO 130 

Figure 58.    Subroutine QDIO Program Listing (Continued) 
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PETUW 
FNf) 

0010 131 
0010 132 

Figure 58.   Subroutine QDIO Program Listing (Concluded) 
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f     Enter   J 

Read Input Oata from File IR 
and Write the Reorganized 

Input Data on File JS 

I 
Delete the Comment Card 

Statements Encountered In 
the Input Data 

I 
Decode the Response Specification 

Data to the Form Readable 
by Subroutines  SDRD, 

RSDRD and CONDK 

I 
Transfer Reorganized Input 
Data from File JS to IR 

I 
{  Return  j 

Figure 59.    Subroutine IDRO Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SURBO'TINE    IDPOI IW. IW.JM 

Pijt,PO- r   -   TO   pfOP'UHI/r    JuPuT   UAIA 

»SALT   IS   -   *  r  «f<WA»   /   J K   «-AHESH  • 
OATp     »ITTfN   -   i<J7'; 

C 
C 
c 
c 

THF   MONFVi^LL    INC 

Aor.UMiNTS 

IN 
JS 

LIST 
(«PUT 
IJPUT 
PIPUT 

flL?: NO FO» CA-Jn WFAUE'» "lufrEH 
ntt   NO   fOM   LINf   PBplTCP 
MLE   NT   FOB   SC'AIC^   F|uf 

•ION   CAPOl <?J> .r4P02(«   ) .CAKDHT^» .CAWr)<»(30l .CHEA0«6» 
r^EAU   /«.MCONS.ttMSFLE.^HHr T A « <.MTS JNt«.H»ES I .««HSCÄL/ 
<OHH8.HF»40«».HPtHHP.HFt)   / ^H .(.Hf^U    »IH       >"'-i"«. 

«COM.MJAS.HUOT   /1H..1H-.|H./ 
••> .H^<MII/|HX, |^P, MU/ 
-•f:««HF/?Mr »i^r/ 

•)H(«|H1/ 

OIMfN 
DATA 
DATA 
DATA 
DATA 
OATA 
NIO»»» 
»»r*in, I» 
PF«<|N'> JS 
CAH03{'I'HUP 
CA«n3(<.l=ME«> 

oo ir i«s.7^ 
100 rABD3( MxM« 

CABR*(1i»MEMO« 
no ll i*l,?n 

110   CABOM DsMH^Ma 

BFAO   '-tun   IMAfifS  EOOM  riLF.   IK   ANÜ   ffi^DBr   Tnr   C^^ENT   CABOS 

120   CONTI ■UE 
BrAn(»B.i*rICAOOI 

uo rosMAr(^cA'♦l 
ir(ror(l»i1^40.Ifto 

160   CONT! illE 
DfCODr ('••ITOtCABOl {} ) »CC'WiMy 

170   FORMA'(AJtA?) 
irccc.fii.Mcsir.o TO i?-> 
wBITEi JS.l<.0>CABDl 
00 M     J=l.Nin 
irccA-ni (i> ,EO.CME«oiJ)»r,n to ?i.o 

180 CONTI HE 
CO TO 1?J 

BfAO   J^SPONSE   SPECIFICATION  Ü«TA   ANO   ENCOOE 
I«<TO   M^OLEB   rfFSP0"5E   SBECfK AT IONS 

?00   CONTI   ME 
BFAOI to.?>;'>CA50? 

220   FORMAM^CAl» 
I»0 

?*0   CONTI, iME 
I«IO 
iFd.f.E.aDr.o ro ?( J 

iF(CA.^n?(ii .EO.HEf.n 
IF(CA-n?( II .EO.HRlr.O 
IFICA 
IF(CA 
iF(rA 
IF( (C 

ir,o TO 
1 = !»l 
iF(CA-n?m.EO.HRPiGO TO ?rt 

TO 
TO 

5?i 

0?(I) .EO.HCOi. |C,0 TO 2<.u 
n?l I ) ."O.HOA^lGi) TO 4.0 
n?( I) .t'i.HOODfiO TO S-'J 
p|)?(i) .fJT.HX) .ANO. (CA=O; d» .NE.HP).AN0.(rAH02(I>.Ne.HlJM 

IOBO 
IOBO 
IORO 
IDRO 
IOBO 
IOBO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
I OHO 
IORO 
IORO 
IORO 
IORO 
IORO 
IDHÜ 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
IORO 
I OHO 
IORO 
IORO 
IORO 
I OHO 
IORO 
IORO 
IORO 
IORO 
IORO 
I OHO 
I OHO 
IORO 
IORO 
IORO 
IORO 
I PRO 
IORO 
IDPO 
IORO 
IORO 

2 
3 
<» 
S 
b 
7 
8 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2S 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3d 
39 
<»0 

42 
^•3 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

Figure 60.   Subroutine IDRO Program Listing 
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If (CA'OPd 1 .FU.HHPlGO   TO   ?6 
l = W 
IFlCA'^O^d ) .NE.H^^ir.O   TO   *i? 

?50   FOB'<»t (4A1 ) 
r,o TO no 

Pi-O   CONTI-UF 
tNConr (<.,?sj.C4wni(n iC43o?(l-?)«c*k'n?ti-i) tHH.ne 
r-0   TO   313 

2rt0  COMTI 'UE 
rscooc(<..?';rtCft1»n-»{ i»tr»PD?(l-l >.H«>M'4.Hr» 

300   rONTI   UE 
I«I«? 
ir(C*"0?tI) .E'M'F.0»'-.o   TO   3? 

ir(CA-'oain.NE.HEP)^ü TO HZ 
FNC00^t2t »««Cft^DlfS) tCftHOa<I-2> •CA'<0?<I-1 > 

310   rOBM*'(?»l) 
fiO TO i^n 

320   CONTt-iUE 
EsrotK (>t IHtC&ROIOi )H«,ca->ü'(I-i> 

3<.0  CONTI iJE 
OEfODr (?,J61tC»or)3l3) »K" 

360  r0BM»MI2» 
iF(CA<ni(n.EO.rMEiii^»»GO TO IMO 

«PITE(JS.37C)CAt>D3 
370 F0P»<AT(»4t»lfA?.73An 

GO TO ?<»<• 
3B0 CONTIMDE 

WHITE (JS.3«»«» (CAWmd» .I = l.<.» . (CASfiid) .IsQ.flU) 
390 FOBMAT (A<».*J .A?.73M > 

r.o TO ?'.''j 
400   CONTIMUF 

I»l»? 
^(CA'O'd) .NE.t-BP) («I*! 
IF(CA'>n?( I» .NF.HHP) 1*1«? 
iFiCA^nad) .NE.MHPIIO TO <,? 
l*l*t 
lF(CAyn?di .EQ.HFP^ao TO «»<. 
l«Id 
IF(CA^02d) .NE.MEP)r,C   TO   'S? 
ENCOOK (?«3i't.CAPm(3i tCARn2d-2»»CA9o?d-i> 
GO  TO  khii 

4*0  CONTlMIE 
ENCOOF(?.310»CAP03(3))MH.C*BO»(I-n 

460   CONTINUE 
nEC00r(2»36,).CARD3(3) INN 
lF(NN.LE.NP>GO   TO   «>'ü 
^PP) >• P*l 
DO  50'    J=NP0\.HN 
FNCOD- (?t<»8C.CA»03(3) > j 

400 F0RMAMI2) 
WBlTEtJS.370)C4P03 

500 CONTI'Uf. 
GO TO 24» 

520 CONTI IJE 
WPITE(JS»l40)C*e'04 
GO TO 120 

540 CONTI 'UE 
FNOFIVF JS 
PEW1N1 I» 
»EWINO JS 

C 
C     TOANSrEB THE CAPO IMAGES FPnM FILE JS TO FILE I* 
C 

IORO 65 
10R0 66 
I OHO 67 
1DRO 6tJ 
IORO 69 
IORO 70 
IUÖO 71 
IORO 7? 
IORO 73 
IORO 7* 
IORO 75 
IORO 76 
IORO 77 
IORO 7»! 
IORO 79 
IORO 8n 
IORO 81 
IORO 82 
IORO 83 
IORO 8« 
IORO 85 
IORO 86 
IORO 87 
IORO 88 
IORO 89 
IORO 90 
IORO 91 
IO»0 92 
IORO 93 
IORO 9<t 
1DR0 95 
I0P0 96 
IORO 97 
IORO 98 
IORO 99 
IORO 100 
IORO 101 
IORO 102 
IORO 103 
IORO 104 
IORO 105 
IORO 106 
IORO 107 
IORO 108 
IORO 109 
IORO 110 
IORO 111 
IORO 112 
IORO 113 
IORO 114 
IORO 115 
IORO 116 
IORO 117 
IORO 118 
IORO 119 
IORO 120 
IORO 121 
IORO 122 
IORO 123 
IORO 124 
IORO 125 
IORO 126 
IORO 127 
IORO 128 
IORO 129 
IORO 130 

Figure 60.    Subroutine IDRO Program Listing (Continued) 
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S(SO CONTI' UE 

IF(ECK(JS) 1690.S«0 
seo CONTIiUE 

waiTE(IR>l<>OIC4P01 
r,0 TO S6C 

600 CONTINUE 
ENOFH F |« 
REwIN< I« 
REKINO JS 
RFTUR j 

r 
c »PINT FRRO» MF^SEGe 
c 

"S?0 CONTI iUE 
WRITE» lMt6<«0)CARD? 

6*0 FORM»T(JHl.//.1X.1?MEBROR 
STOP 111 
END 

IN   ofORfVANlZING   INPUT   D»T».//»I X.80»l» 

IORO 131 
IDRO 132 
IORO 133 
IORO 134 
IORO 13S 
IORO 136 
IORO 137 
IORO I3S 
IORO 13«» 
IORO 1*0 
IORO 141 
IORO 1*2 
IORO 1*3 
IORO I** 
IORO 1*5 
IORO 1*6 
IORO 1*T 
IORO 1*8 
IORO 1*9 

mi ■ 

Figure 60.    Subroutine IDRO Program Listing (Concluded) 
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Fill Up the 
New Ordsr 

Array JNEW 
for ^tate, 
Output and 

Input 
Variables 

5 

f     Enter   j 

117 
CH Read Response Specificati( 

Data 

Fill Up the 
New Order 

Array JNEW 
for State, 
and Output 
Variables 

^ 

Fill Up the 
New Order 
Array JNEW 
for Output 
Variables 

Print Error 
Message 

and Stop 
(Call ERP.M) 

End 

JL 
Form NSHUF 
Array for 

Shuffling the 
State Space 

Data 

(A    ) f       Return     J 

Figure 61.    Subroutine RSDRD Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUBROUTINE WSD»n(JNE*StNSMUrS.JNEWO.NSHJFO.JNEH!tNSHUFl. 
INXtNR.NUtNXRNiNXNtNXRtNPNiNaRfNRTtNJMtNXMtNQMtNUM, 
2IR.|*.IPRINTtIRS> 

PURPOSE - TO RE*0 REDUCTION AND SHUEELING DATA 
ANALISIS - A F KONAR / J K «AHESH - T-IE MONEVWrLL INC 
OATE VPITTEN - l<»7S 

SUHPRir.RAMS CALLED 
OEHUG 
CR'M 

ARffUMfNTS LIST 
JN-WS     OUTPUT 
JNrriO 

NS"UFS 
NSMJEO 
NSHUEI 
NX 
NR 
NU 
NA3N 
NXN 
NRN 
NRx 
NRT 
NU" 
I« 
IM 
IPoiNT 
IRS 

OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
INPUT 
INPUT 
INPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
OUTPUT 
INPUT 
IMPUT 
INPUT 
OUTPUT 

ARRAY FOR NE« DPOE» OF STATES 
ARRAY FOR NE"< OROER OF OUTPUTS 
ARRAY FOR NF* 3PDER OF INPJTS 
SHUFFLING ABSAY FOR STATE 
SHUFFLING ARRAY FOR OUTPUT 
SHUFrLING ARRAY FQR INPUT 
NUMMER OF STATES 
NUMBER OF OUTPJTS 
NUMBER OF INPUTS 
NO OF STATES T3 RE RETAINED AND RESIOUALI 
NUMBER OF REDUCED STATES 
NUMBER OF REDUCED OUTPUTS 
NO OF OUTPUTS TO HE RESIDUALI2ED 
NO OF OUTPUTS TO HE TRUNCATED 
NUMBER OF REDUCED INPUTS 
FILE NO FOR IN'UT DATA BUFFER 
FILE NO FOR LHE PRINTER 
PRINT CONTROL FLAG 
RESIOUALIZATIO^ FLAG 

OTHER PARAMETERS ARE DEFINED IN CALLING PROGRAM 

DIMENSION JNEMS<NXM)«NSHUFSlNXM) 
DIMENSION JNE«0(NRMItNSHUFOlNRM) 
DIMENSION JNEWKNUM) tNSHUFKNuMl 
DIMENSION CARO(?01 
DATA HENDBtHRETAtHTATr,HXBnq/4HEND .<.HRETA.fcHTATE.4HX   / 
DATA -INPUT.HUBBB.HBESl.MBSTft/fcHNPUT.fcHU   t4HRrSI.4H STA/ 
DATA rtRHBB.MTRIIN.HUTPU.HSTAT/4HP   .4-(TRUM.4HUTPU.4MSTAT/ 
INaO 
IRS«0 
«S»0 « KR«« t KU»0 
NXRN«t> t  NXN'O %  NXR>0 %  NRN"i> > NRR>0 S NRT-0 %   NUN>0 
iriIPPINT.EQ.6ICALL DEBUG«I.4HRS0R.4H0   .5tO*IWI 

120 CONTINUE 
READ(iR«|40)CAR0 

140 FORMAT<20A4I 
iriCARD(ll.E0.HEN0B>60 TO 4?0 
IRS>1 
IF(CAOD«I».NE.MRETA)GO TO 240 
ir < (CARDO) .NE.MTATE) .AND. «CARDO» .NE.HNPUT) .AND. 
l(CAROn>,NE.HUTPU»)CALL ERRMII «4HRS0R.4H0   tS.OtIM) 

160 CONTINUE 

READ SHUFFLE DATA FOR THE RETAINED SVSTEM VARIABLES 

C 
C 
C 

REA0<IR.18«)H0.N 
ISO F0RMAT(A4.1X,I2I 

IFIHO.EO.HENOBIGO TO ?20 
IF<HO.NE.HXBBB)GO TO ?00 

FORM INEMS ARRAY FQR STATES 

KS»KS*I 

RSDRD 2 
RSORD 3 
f<SDRD 4 
MSDRD 5 
RSORO 6 
RSORD 7 
RSORO A 
RSDRD 9 
RSORD 10 
RSDRD 11 
RSDRD 12 
RSDRD 13 
RSDRD ! » 
RSDRD IS 
RSDRD 16 
RSORD 17 
RSORD 18 
RSORD 19 
RSORD 20 
RSDRD 21 
RSDRD 22 
RSDRD 23 
RSORD 24 
RSDRD 25 
RSDRD 26 
RSDRD 27 
RSDRD 28 
RSORD 29 
»*SDRD 30 
RSDRD 31 
RSORD 32 
RSORD 33 
RSORD 34 
RSORD 35 
RSDRD 36 
RSDRD 37 
RSORD 38 
RSORD 39 
RSORD 40 
RSORO M 
RSDRD *2 
RSDRD 43 
RSORD 44 
RSORO 45 
RSORD 46 
RSORD 47 
RSORD 48 
RSORO 49 
RSORO 50 
RSORO 51 
RSDRO 52 
RSORO 53 
RSORO 54 
RSORO 55 
RSDRD 56 
RSORO 57 
RSDRD 58 
RSDRO 59 
RSDRO 60 
RSDRO 61 
RSDRD 62 
RSDRD 63 
RSDRO 64 
RSDRO 65 
RSORD 66 
RSORD 67 

Figure 62.    Subroutine RSDRD Program Listing 
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C 
c 
c 

GO TO 160 
20*   CONTINUC 

ir(H0.Ne.HUBBRI<>0   TO   Pit 

FORM    INCMI   *RR»Y   F0«   INPUTS 

KU*KU*1 
JNeMIIKU)«N 
GO   TO   16* 

21«  CONTINUE 
ir(MO.NE.MRHBfl»C*LL   EBRM (?,<,MOSOä.*MO 

FOBM JNEWO »BRAY TOR OUTPUTS 

KRaKR*! 
JNEWOIKBJ-N 
60 TO 16« 

22«  CONTlMUt 
NXN-KS 
NUNaKU 
NRN>K9 
NXRN'NXN 
60 TO 12* 

2M  CONTINUC 
lr(CAP0(I).NC.HBESll60   TO  360 

•S<0<IW> 

»C*0  SHUffLC  DATA  FOR  THE RfSIOU*LI«0  SYSTEM  VARIABLES 

C 
c 
c 

iriCAPOItl.NC.HSTATlCALL  ERRMOt4HRS0Rf«HO 
26«  CONTINUE 

REAOURtiatlHOtN 
iriHO.EO.HCNOSIGO  TO  350 
irCHO.NC.HXBBBIGO  TO  280 

FORM  JNEMS  ARRAY  FOR STATES 

KS>KS*1 
JNCMS(KS»«N 
60 TO 26« 

2B0 CONTINUE 
lF<MO.NE.HRBflB»CALL CRRNUt4HRS0R«4H0 

FORM JNCWO ARRAY FOR OUTPUTS 

.S.O.I«» 

*S*0*IMI 

KR>KR*| 
JNCWO(KRI-N 
60 TO 260 

35* CONTINUE 
NXRNaKS 
NXR-NXRN-NXN 
NRR'KR 
00 TO 12« 

36#  CONTINUC 
IFCCAROtn.NC.HTRUNlCALL  ERP»»(5»*MRS0R»*H0 
IF<CAR0<3>.NC.H«STA»CAl.L  CRPM(6.*M«S0«.*H0 

«S.O.IMI 
.S.f.IW) 

READ SMUffLC DATA FOR THC TRUNCATCO SYSTEM VARTABtCS 

Mt CONTINUC 
RCA0«IR.IB»»H0.N 
iriNO.CO.HCNOBIOO  TO 410 
iriHO.NC.NRSBBICALL  CRRM(7t4HRS0R««H0 

fOftM  JNCNO ARRAY FOR OUTPUTS 

»S.O.IK» 

RSORO 68 
RSORO 69 
RSORD 70 
RSORO 71 
RSORO 72 
RSORO 73 
RSORO 7<» 
RSORO 75 
RSORO 76 
RSORO 77 
RSORD 78 
RSORO 79 
RSORO 80 
RSORO 81 
RSORO 82 
RSORO 83 
RSORO 84 
RSORO 85 
RSORO 86 
RSORO 87 
RSORO 88 
RSORD 89 
RSORD 90 
RSORD 91 
RSORD 92 
RSORD 93 
RSORO 94 
RSORD 95 
RSORD 96 
RSORO 97 
RSORD 98 
RSORO 99 
RSORDI00 
RSORD101 
RSORO102 
RSORDI03 
RSOROI04 
RSORD105 
RS0RD106 
RSORD!07 
RSORO108 
RSORD109 
RSORO110 
RSDRDI11 
RSDR0112 
RS0R0113 
RS0R0114 
RS0R011S 
RSDRD116 
RS0R0117 
RS0R0118 
RS0R0119 
RSOROI20 
RSORO121 
RS0R0122 
RS0RD123 
RSORO124 
RSDR0125 
RSORD126 
RS0R0127 
RSORO128 
RSORO129 
RSOR0130 
RSDR0131 
RSORO132 
RS0R0I33 

Figure 62.    Subroutine RSDRD Program Listing (Continued) 
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} 

c 
c 
c 

KRaKR*l 
JNEMO(KRtaN 
GO TO 4M 

410 CONTIMUC 
NQTaKP-NRR 
60 TO 12« 

42« CONTINUE 
ir(|RS.EO.«IRET(iRN 
ir(|P»INT.E0.6)C«LL  0CBUG«2,*Mft50».4M0       tSt«t|iO 
II'NXPN 

FOR«  SMUfFLE  ARRAV  FOR  STATES 

43« 

44« 
45« 

460 

470 

C 
C 
C 

DO 470   I-liNl 
00  431   J'l.NXN 
JJ«J 
IF(I.ro.jNEWS(j.)Mr,0  TO  460 
CONTINUE 
iFfNxo.EO.eino TO «so 
00 »*0   J"ltNXR 
JJaNXN'J 
irci.eo.JNEwsujnfiO TO 460 
CONTINUE 
CONTINUE 
II"!I*I 
NSHUFsnn-i 
GO  TO 470 
CONTINUE 
NSHUFSUJI-I 
CONTINUE 
IF(IP>«INT.E0.6iC*LL 0FBUG(3.4M>S0R«4H0   •StOtlVI 

FORM SHUFFLE «RRAV FOR OUTPUTS 

II-NRN 
|F(NRN.LE.O)II>NRT*NRR 
IF(II.E0.«IIN>1 
00 57f. I'liNR 
IF(NRN.LE.0)GO TO S20 
00 510 J'lfNRN 
JJ'J 
IF(|.FO.JNEMO(JJI>GO TO 560 

510 CONTINUE 
GO TO 55« 

520 CONTINUE 
IF(NR9.E0.i»)G0 TO S35 
00 53» J-ltNRR 
JJaJ 
IF(I.fO.JNEMO(JJ))r,0 TO 560 

530 CONTINUE 
535 CONTINUE 

IFINRT.EO.OIGO TO S50 
DO 541 Jsl.NRT 
JJaNRP*J 
IF(|.^O.JNEMO(JJI)r,0 TO 560 

540 CONTINUE 
550 CONTINUE 

II>II*1 
NSHUFn(II>>I 
60 TO 57« 

560 CONTINUE 
NSMUFftUJ)«! 

570 CONTINUE 
IF(|N.EQ*1>NRN«NR 
IN«9 
IF (tPOTNT.FO.MrAM    DPRI)r.(4.4MRSOP.4H0 .5.0»T*I 

RS0R0I34 
RS0R0I35 
RS0R0I3« 
RSOROI37 
RSOAOIS« 
R$DR0I39 
RS0R0I4« 
RSOR014I 
RS0R0142 
RSMOIO 
RSOR0144 
RS0D0I45 
RSDRDI4« 
RS0R0l*7 
RS0R0I4S 
R$0R0I49 
RSDR0I5« 
RS0R0I91 
RSOROlSZ 
RSDROI53 
RS0R0154 
RSOROISS 
RS0R0156 
RSOROI57 
RSOROIS« 
RS0R0159 
RS0R0I6« 
RSOROl«! 
RSDR0I62 
RSOROI63 
RSOROl64 
RS0R0165 
RSOROIM 
RSOROl«7 
RSOROl68 
RSOROl69 
RSOROl7« 
RSOROl71 
RSOROl72 
RSOROl73 
RSOROl74 
RSOROl75 
RSOROl76 
RSOROl77 
RSOROl78 
RSOROl79 
RSOROl8« 
RS0R0181 
RSOROl82 
RS0R0183 
RSOROl84 
RSOROl85 
RS0R0186 
RSOR0187 
RSOROl88 
RSOROl89 
RSOROl9« 
RSOROl91 
RSOROl92 
RSOROl93 
RSOROl94 
RSOROl95 
RSOROl96 
RSOROl97 
RSOROl98 
RSOROl99 

Figure 62.    Subroutine RSDRD Program Listing (Continued) 
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c 
c 
c 

ro«H ^MurFtE *u»»>f fo»  INPUTS 

n=NU'j 
ir( n.ro.u» IN=I 
00  67,     I=».NU 
IFlNUi.LE.ntGO   TO   ^40 
00  h3     J»l«NUN 
JJ=J 
[Td .irQ.JNE«! ( JJ) )r,0   TO  'JSO 

630   CONTINUE 
640   C0NH\UE 

NSHUFt(II)*I 
GO TO <S70 

660 CONTIMUE 
NSHUFT(JJ)=I 

670 CONTp-UE 
IF(IN.EO.»)NUN=NU 
IF (IPs INT.EQ. 6) CALL DFHUfilS.'.wtJSOO.'.HO 
IF(1P'1NT.LT.6IG0 TO 680 
WRITE!IW.67S»N«.NXN.MP«NflN»NU.NUN 

675 FO«MAT(1X.20(I?.1»I1 
WPlTE(!<*»675IJNr»(S.JNFW0tJNFWI 
WPITF ( I4.67t;)NSHlJFS.NSHUF0.N,SHUFl 

690 CONTI IUE 
RETUP': 
END 

.S.O.I«*! 

RSOR0200 
RSDR020» 
RSOR0202 
RS0R0203 
RSDR0204 
RS0RD205 
RSORD206 
RS0RD207 
RSORD208 
RSOR020«» 
RSOR0210 
RS0RD211 
PSDR0212 
»S0R0213 
RS0RD2U 
RS0R021S 
RS0R0216 
RSOR0217 
RS0R0218 
RSDRD219 
RSOR0220 
RS0R0221 
RS0R0222 
RS0R0223 
RS0R0224 
RSDR0225 
RSDRD226 
RS0R0227 

t 

Figure 62.    Subroutine RSDRD Program Listing (Concluded) 
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f   Enter   j 

Read New Scale 
and Unit Data 

and Update SCF 
and UNIT Arrays ~r~ 
f       Return A 

Figure 63.    Subroutine SDP.D Flow Chart 
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SUHSOUTINE   S0B0(5CrS.l)MTNS.UMTS.SCFD.JNITN0.llNIT0tSCri.lJNITNl. 

C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PURPOSE   -   TO   BF»0   SCALE   IUTA 
*N*LISIS   -   *   F   ttONftR   /   J K   "AnrSH 
DATE   «PUTEN   -   197S 

SUHPfi(ir,H*HS CALLEO 
OE"UG 
EROM 

TIE MONEV^FLL INC 

ABfiUMFNTS LIST 
SCPS 
SCFO 
SCFI 
NX 
NR 
NU 
IR 
IM 
1P01NT 

OUTPUT 
OUTPUT 
OUTPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 

OTHER PARAMETERS ARE 

SCALING ARRAY FOR ST»TE 
SCALING »RR*T FOR OUTPUT 
SCALING ARRAY FOR INPUT 
NUMBER OF STATES 
NUM«rR OF OUIPJTS 
NUMflE« OF INPUTS 
FILE NO FOR IN'UT DATA BUFFER 
FILE NO FOR LnE PRINTER 
PRINT fONTROt FLAG 

DEFINEO IN CALLMG PROGRAM 

DIMENSION SCFSINXMt tUNlTS(Ni(M,4)«UNlTNS(NXMt<>) 
DIMENSION SCFO(NPM)«UNITO(NRM,<»)tUNlTNO<NRMt<>) 
DIMENSION SCFnNUM),UNITI(NljM,<»)«UNlTSIINUM*«) 
DIMENSION UNU).UNN(4I 
DIMENSION CARDI?0I 
DATA -iENOBtHKeRP«HanRqtHUqBq/<»HENO thHK        ««.MR   .*MU  / 
DATA HSCAL/4HSCAL/ 
ISC«0 
IF(IPPINT.E0.6>CALL OERUG« I .<»HSDffO«<»H    «5tO<TM> 

INITIALIZE SCF ARRAY 

DO   |*r.   I'ltNXM 
ue scFS(f»»i.o 

DO   16L    I»1.NRM 
160 scro«i>«i.o 

DO ISr.   l>l,NtlM 
ISO SCFI(II>1.0 

READ NEW SCALE AND UNIT DAT« AND UPDATE SCF AND UNIT ARRAYS 

260 CONTINUE 
REA0U«»»280)M0.N.Sr.<UN(J>tJ»l.<»t,<UNM(J»«J«1.4» 

280 FORMAT (A4. IX tI?.3X.EK.6»6X,*A*.*X.*A*» 
IF(lP[«lNT.E0.6iCALL 0EflUG(2.4HS0R0»4H    tS«0«IW) 
IF«MO.EO.MENDB)RETURN 
ISC>1 
|F<MD.N£.HXBRB)GO TO 120 

TOR STATES 

SCFS<M»»SC 
DO 30- J«lt4 
UMlTN-i«N«J)«UNN«J» 

300 UNITS(NtJ)>UNN(J) 
GO TO 264 

320 CONTINUE 
IF(MD.NE.MRBBR)GO TO 360 

FOR  O'lTPUTS 

SCFO(N>«SC 
no 3*. J«I.4 

2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 

SDRO 
SDRD 
SORD 
SORO 
SDRD 
SDRD 
SDRD 
SDRD 
SDRD 
SORO 
SORO 
SDRD 
SDRD U 
SDRD 15 
SDRD 16 
SDRD 17 
SDRD IB 
SDRD 19 
SDRD 20 
SDRD 21 
SORO 22 
SDRD 23 
SORD 24 
SDRD 25 
SORD 26 
SDRD 27 
SORD 28 
SORD 29 
SORO 30 
SDRD 31 
SORO 32 
SORO 33 
SORD 3« 
SDRD 35 
SORD 36 
SDRD 37 
SORO 38 
SORO 39 
SORO «0 
SORO 41 
SORO 42 
SORO 43 
SDRD 44 
SORD 45 
SORO «6 
SORO 47 
SORD 48 
SORO 49 
SORO 50 
SDRO 51 
SDRO 52 
SORO 53 
SORO 54 
SORO 55 
SORD 56 
SDRO 57 
SORO 58 
SORO 59 
SDRO 60 
SORO 61 
SDRO 62 
SORO 63 
SDRO 64 
SORO 65 
SDRD 66 
SDRO 67 

Figure 64.   Subroutine SDRD Program Listing 
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c 
c 
c 

UM1TNI(N.J)=UNfM Jl 
T<«0 UMITOlf. J) =UN'W( J) 

r,-) TO 'M' 
■»»..j CONTINUE 

IF(HD,\t.rtURH=nrALL   F^P,<('«4MSU-'Ü.'»H <6«0*lu) 

SCFK    )=SC 
no is    J=I.^ 
liMITNl (Nt J)=UN'i( J) 

■««(0   LNITI (M. J) =UNM( J» 
r,0 TO '6j 

SORO 68 
SORD 69 
SORO 70 
SDRD 71 
SORO 72 
SORO 73 
SORO 7<» 
SORO 75 
SORO 76 
SORO 77 
SORO 78 
SORO 79 
SORD 80 
SORD 81 

Figure 64.   Subroutine SDRD Program Listing  (Concluded) 
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Figure 65.   Subroutine FILE Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
r 
c 

c 
c 
c 

5U8B0MTINE   TtLf (NF »Lf .MODT .'.AME I 

PURPOSE   -   Tu  O'lSITtON   THE   D»T«   FILE 
»•^»LI^IS   -   »   F   <ONaP   /   J  *   MAnESH   -   THE   rtO'JFrwFLL    INC 
0»TE    -«PITTfN   -    \<iT^ 

AOGUMcuT   LIST 
NFILE 
MO OF 
NA'r 

100 

no 

130 

c 
c 
c 

FILE  NMMREW   OF   THE   DISK   FILF 
MODE   P4HAMFIEB    (LOrATE»INSEPT.NULL) 
LABEL    MMt 

140 

ISO 

160 

179 

160 

DIMEN-ION  N4ME(?0) .1 AOFLCO) ♦LAST(?0) 
INTFF.cR   HOOLO 
DATA   ' OCATE.INSFPT.NULL/^ML^C^^HINSE'^HNULL/ 
DATA   ■tnOLW/fcHS*^/ 

no 10    I»I«?II 
LAST(I)»MOOLP 
If tMOiE.EO.LOC4TE>r.O TO UO 
IF(>40'T.Efl.INSFPT)r,0 TO 1>« 
IF(MO^E.EO.NlJLL»nO   TO   \<*H 

Pf>\Hf   EBfiO«   MFSSAr,' 

WRITE(IX«110I 
»0»MA1 (1MI.//.IX.4.«;HM0|)E   OF   OPERATION   FO*   DATA   FILE   NOT   S^tC 
STOP   111 

CHEC*   If   END  OF   DATA   "ARK   Is  BE INF,   INSFOTED 

CONTI 'UE 
00   13     I»1.?0 
IFINA-tEU» .NE.LAST(inr,0   TO   UO 
CONTI"UE 

WRITE END OF DATA MA*K ANU AL«.0 AN END Of fILt 

WRITE (NflLfJ (NAME(n*T«lt73) 
ENDElLE NEILE 
REWIN.-i NFILE 
RETUB i 

CHECK I*" LARCL ON FILE «ATCHES WITH NAME 

CONTINUE 
REWIND NE1LF 
CONTINUE 
READ «"FILE» (LA<1FL(T»tT«li90» 
00 16' l«l.?0 
iriLA-ELCD.NE.NAMFJinr.O   TO   |7J 
CONTIMUE 

r,0 TO ??0 

CHECK IE LAREL IS ^ME END OF DATA MAR< 

CONTMUE 
00 I»     I«l.?(> 
ir(L»^EHi>.Ne.LAST«i)>r.o TO 'on 
CONTI1 H JE 
If (MO'>E.EQ.INScRT»r,0 TO 21Ü 

PRINT ERROR MESSAGE 

Figure 66.   Subroutine FILE Program Listing 

FILE ? 
FILE i 
FILE i» 

FILE S 
FILE b 

FILE r 
FILE 8 
FILE <> 
FILE to 
FILE il 
FILE 1? 
FILE 13 
FILE U 
FILE IS 
FILE 16 
EILE 17 
FILE 14 
FILE 19 
FILE 20 
FILE 21 
FILE 22 
FILE 23 
FILE 2* 
FILE 2S 
FILE 2* 

IFIED»fILE 27 
FILE 28 
FILE 29 
FILE 30 
FILE 31 
FILE 32 
EILE 33 
fltE 34 
FILE 35 
FILE 36 
FILE 37 
FILE 39 
FILE 39 
FILE 40 
FILE 41 
FILE 42 
FILE 43 
FILE 44 
FILE 45 

FILE 46 
FILE 47 
FILE 4« 

FILE 40 

FILE 50 
FILE 51 
FILE 52 
FILE 53 
FILE S4 
FILE 55 
FILE 56 
FILE 57 
FILE 58 
FILE 59 
FILE 60 
FILE 61 
FILE 62 
FILE 63 
FILE 64 

'. - 
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c 
c 
c 

190   F0HMAT(|M»,//.U,?;A'.,//. U.2OHC*NN0T   HF   FOUND   ON   DATA   FILE   »I?» 
STOP   ill 

POSITION   THE   FILE   TO   THE   MEMMNINd   OF   NFAT   (»ECO»0 

C 
c 
c 

c 
c 
c 

c 
c 
c 

?00 CONTINUE 
»EAOiMFILE! 
GO TO 153 

WHITE NAME ON THE FILE 

210 PACKSOACE NFfLE 
WOITE(NFILE)(NA^E(|>*I«lt20l 
RETUR» 

2?0 CONTI'iuE 
ir(H0"r.EQ.INSFRT)rO TO 230 
IF(HOnE.EO.LOCATE»OETUBN 

MRITE END OF DATA MARK 

RACKSOACE NFILE 
KRITE(NFILE) (LAST! JMI»I.?3) 
RCTURv 

PRINT ERROR MESSAGF 

230 CONTINUE 
WRITE (IM«2<IO) NAME t NFILE 

2*0 r0RMAT(|Hl.//tlx«?.')A<».//tU.2lHALREA0Y ON DATA FILE «12» 
STOP Ml 
CNO 

FILE 65 
FILE 6t> 
FILE 67 
FILE 6* 
FILE 69 
FILE 70 

FILE 
FILE 

FILE 
FILE 
FILE 
FILE 
FILE 
FILE 
FILE 77 
FILE     7% 

71 
7^ 
73 
7<. 
75 
76 

79 
60 

FILE 81 
FILE 82 
FILE 83 
FILE 8* 
FILE 85 
FILE 86 
FILE 87 
FILE 88 
FILE 89 
FILE 90 
FILE 91 
FILE 92 
FILE 93 
FILE 9* 
FILE 95 
FILE 96 

Figure 66.   Subroutine FILE Program Listing (Concluded) 
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f       Enter   J 

Fill the Array IDES with 
the Appropriate Description 

for the Elements of the 
Transfer Function 

I 
Print the 

Name of the 
Transfer fn 

I 
Print the 

Transfer fn Data 

I 
f       Return j 

Figure 67.    Subroutine TPR Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 
c 

SUBPO iTINE TPB(H.^F.NFMtN»HF,Ttl*) 

"URPCKE - TO P-^INT TO»NSFfR FDNCTION DAT» 
fcNALI^IS - A F <ONAR / J K HAMESM - THE HONEVKfLL INC 
DATE WRITTEN - 197=, 

ARr,UMfNTS LIST 
M INPUT 
Nr INPUT 
N' *» INPUT 
N'.ME INPUT 
T INPUT 
I« INPUT 

LABEL'ED COMMON Ll^T 
I-^ES     LOCAL 
M|        LOCAL 
I LOCAL 
K LOCAL 

120 

UO 

160 

ISO 

TRANSFER FUNCTION 
NO OF ELEMENTS OF THE TRANSFER FN 
MftXlMiiM NO OF ELEMENTS OF THE TRANSFER FN 
NAME OF THE TRANSFER FN 
SAMPLE TIME 
FRF NO FOR LINE »RINTFR 

ARRAY FQR DESCRIPTION o^ THE TRANSFER FN 
CONSTANT 
INDE* 
INDr« 

OIMENMON H(?tNFMI .NAMEO) 
COMMON /SCI/ IOES(*).3) .Mltl.K 

CHECK FOR DIMEf4SI0N ERROR 

IF( (NFM.NE.A) .OR. (NF.^T.NFM» >r,0 TO 260 

FILL   THE   ARRAY   IDE?  «ITH   THF   APPROPRIATE   DESCRIPTION  FOR   THE 
ELEME iTS  OF  THE   TRANSFER   FUNCTION 

IF(T. IE.0 
lOESdtl» 
IDESC.I» 
IOES<T.l> 
IDES««., 11 
IDES(-.l> 
IDES«*.,!» 
00  TO   l*1) 
CONTIMUE 
IOES(|.|» 
lOESC.l» 
IDES«->.ll 
|0ES(<>,1> 
lOES«^.!» 
lOESC^.l» 
CONTIlUE 

.Cir.O  TO   I 
■«.HS^'S   » 
a4»HS**<> 
«<»HS»»3 
■4HS••? 
»<»HS»»1 
s<,HS**ft 

?e 
|OES(|,?>' 
|DES(2t?|i 
IDES(3,?)> 
lDES(<>t?l< 
IDFSI5.2)' 
|DES(6»2i< 

<4H TER 
i4H TER 
<4H TE** 
UH  TER 
«.H TfR 
'4H TFR 

I0ES<lf3>«*HM 
I0ES«?.3>«<.HM 
!0ES(3.3)»*HM 
I0ES(«.3t«4HM 
|0E5(5.3»»*HM 
I0ES(6.3»"*HM 

»<»H2»»S 
■<»H/»»* 
«4HZ»«3 
»4HZ»»? 
■*HZ»»| 
■*HZ»»0 

■ <.H TER % I0ES«|,3>«*HM 
■4H TER S IDES(?.3»«'»HM 
u.H TER % I0ES«3»3»»«HM 

I0ES<*.3»«*HM 
IDES(5«3i><»HM 

|DES(1»2)' 
|DFS<2«?)> 
|DES(3,2>> 
lOFS«4.2t' 
IDFS«5.2»' 
IDFSI6.2)>t>H  TER  S   lOES<6»3l«*HM 

•<.H TER % 
•4H TER S 

PRINT THE NAME OF THE TRANSFER FN 

IF(T.r0.0.0)WRITE(IM«I 601 NAME 
FORMAT!//.IX.3Ä4) 
lF(T.ME,0.OtWRITE(IW»IHOINAME«T 
F0RMAT(//,lX,3A4.3H(Tx,r.l4.A«|H) t 

PRINT THE TRANSFER FN 

200 

220 

M|»6-'4EM 
MRITEfIW«203) niDESd«*) «K«|«3»,I«Mt«6t 
FORMAT(//.I«X,S(3A«»2x»» 
MR|TE<IM.2?0)(H(I.I»«I>1«NEI 
FORMAT)/.|X.9HNUMERAT0R<6X«SGi4.6) 
MR|TElIM«240)(M(?«T»»I«I«NE» 

240 FORMAT(/•IX«1IMDEN0MINAT0R,4X.5G14.61 

Figure 68.   Subroutine TPR Program Listing 
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TPR 2 
TPR 3 
TPR 4 
TPR 5 
TPR 6 
TPR 7 
TPR 8 
TPR 9 
TPR 10 
TPR 11 
TPR 12 
TPR 13 
TPR 14 
TPR IS 
TPR 16 
TPR 17 
TPR 18 
TPR 19 
TPR 20 
TPR 21 
TPR 22 
TPR 23 
TPR 24 
TPR 25 
TPR 26 
TPR 27 
TPR 28 
TPR 29 
TPR 30 
TPR 31 
TPR 32 
TPR 33 
TPR 34 
TPR 35 
TPR 36 
TPR 37 
TPR 38 
TPR 39 
TPR *0 
TPR M 
TPR <»2 
TPR *3 
TPR 44 
TPR 45 
TPR 46 
TPR 47 
TPR 48 
TPR 49 
TPR SO 
TPR 51 
TPR 52 
TPR 53 
TPR 54 
TPR 55 
TPR 56 
TPR 57 
TPR 58 
TPR 59 
TPR 60 
TPR 61 
TPR 62 
TPR 63 
TPR 64 

l^tmäSi,^..,.. . -,.   ■.„.■..aJ...,;;„,< -„ai^. ..■..■„«.■„-.. .        ......   J. .  _.....::_...■ ..._;...  -  _, .i.^..:.^ •,.,.:,.._: :,; imiiia^m i^--^.,V..^:V;:..vV.^..;. 



.. ,„„„„ WPP"^"- ' - ■'wiMp^üg'^1-^"r-- :  

■•■; " ■ ■•:■■ ' \-mmx-^ 

»ETUR i 

PRINT FWBO« MrSSEO^ 

?*>0   COMTI-'UE 
WOITE ( I«.?A()I 

2fl0   FOPMAT ( |Hlt//.l»t<.3HüIMfNSnN   E»BO»»   DtTfCTED   Hv   SUHPOUTINE   TPB) 
STOP   HI 
END 

TPR 6S 
TPR 66 
T»» 67 
TPR 68 
TPR 69 
TPR 70 
TPR 71 
TPR 7? 
TPR 73 

. 
Figure 68.    Subroutine TPR Program Listing (Concluded) 
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SURBOnTINE HPO(CÄ«n,Iwi 

PUPPO^f - TO POINT HEftDIUn 
ANALY^Iü -AT KON*R / J K 
D4TP 'PITTEN - lQ7s 

fO- SYSTEM L«MEL NA^ES 
•'A-FSM - T-iF HOMPVWrLL INC 

APGUMr-MTS LIST 
C-.OD       INPUT 
I ; INPU' 

SYSTE"1 LAMEL NAM£ 
EILf "'0 TOP LINE DWIMTrS 

01 MEN-, ION CAPrif?-)) 
INTEGER CAkO 
riPITEf IMt l?i.ll 

J20   TORMAT (lHl.//,'f,X.«B( 1H») ) 
WRITE!lätlUO) 

\kO   FOPMAM^OX. |H».H<S«, IM») 
WRITE( IW.1(S0)CAPP 

160 FORMAT (20X.JH»,?X.?CA<..<»X,lM») 
WRITE( I»(il*3) 
WRITE( H.ie»> 

180 FORMAT (?i)AtflH(lH»n 
RrTUR ■ 

HPR ? 
HPR 3 
HPR <* 
HPR 5 
HPR h 
HPR 7 
HPR H 
HPR 9 
HP« 10 
HPR 11 
HPR 1^ 
HPR 13 
HPR U 
HPR 15 
HPR lb 
HPR 17 
HPR in 
HP« 19 
HPR 20 
HPR 21 
HPR 22 
HPR 23 

Figure 69.    Subroutine HPR Program Listing 
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c 
c 
c 
c 
c 
c 
c 
c 
c 

SIWBOi'TJUE   IOP«>«l«».I*<t 

PUHPO^f ' TO 
ANAU^IS - » 
0«U   '»PITTEN 

«»•»INT INPUT 
r *0N»P / J 
-   19"? 

tUTA 
K   MAHESH 

*«G'iM. K'TS 
IP 
If 

LIST 
INPUT 
INPUT 

rite 
riLi 

Nu 
Nil 

FOP 
FO« 

THE  HONEVMELL   INC 

IN'tiT  OAT*  HUFFER 
LHE PPINTEP 

OIMFN^ION  C'PH^U» 
PEMIN")   IP 

l?C   CONTIUE 
PEAO(jP.I<OtC»Pn 

UO  rOPMAT(2AA4l 
IF(E0FliP>t?eC«|6U 

160 CONTI HIE 
wPiTE<iM<ia<i)C*pr 

180   F0PMAT(|X.2JA<.> 
fiO  TO   12i> 

200  CONTI.UE 
RrwiN>   IP 
PETUP ; 
END 

I DPR 2 
I DPP 3 
I OP« 4 
IOPP 5 
IOPP A 
IOPP 7 
IOPP 8 
IOPP <» 
IOPP 10 
IOPP 11 
IOPP 12 
IOPP 13 
IOPP U 
IOPP IS 
IOPP 16 
IOPP 17 
IOPP 18 
IOPP 19 
IOPP 20 
IOPP 21 
IOPP 22 
IOPP 23 
IOPP 2% 
IOPP 29 

Figure 70.   Subroutine IDPR Program Listing 
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c 
r 
c 
r 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

P.IROO   r   .   T")   3-"NT   •■•ATlMx   fi/.r^ 
4M4Lr    TS   -   A   F   KO'KJ   /   J   •<      A-^Srt   -   Tlf    nONFrwFLL    INC 
n&Tf     aiTTrri  -   i^/s 

4Si,;,iM.v)Ti msT 

A I ,ailT 
'<A - r;pnr 
MX» 1 jk'HT 

T ^.DlJT 

IT'TLt r.'OHT 

'lATiVtA   i>AT4 
MASI'MJ'-    NO   UF   -«OWS 
"4X1 «'Jl   NO   OF   COLUMNS 
NOMPrH   OF   RO»<S 
NIJ 'HPH OF  roLimns 
SAMPtt TIMF 
TirL^ x NAME 3F T"f MATRIX 

C 

c 
c 

^er,rN iNG OF cui'-". SI/F LOOP 

JC   - 
loo roNTi M«-: 

re =   ic ♦ i 
jr =   ic ♦ i 
IF (jr .r,T. MC» jr   = MC 

flrr,iN IMP üF Bfi* St/F LOO" 

JOsO 
150 CONTl ue 

OOINT M4TPIK NAMF AMP siZt 

C 

C 

C 

c 
c 
c 

c 
c 

IF(T. "T,•..,.)   «»tr^(9<A,U    ITITLE.NP.NC 

83   FOrtMA'     <//^H   MAT^I»    «A^.l^^.yr-SIZF   ■    ,I?t1H   X    ,1^) 
IF(T. 'F. ,.,-)   w^ITt:(0,g:i)    IT t TL£. T.Nrf.'JC 

90   FORMAT    ( '/RH   M4TBI.    . A<.. 3H ( T = ,E 1 O.".. 11> .2X . THSlZt   =   »12.3H   X 

P^INT   rOLUM'J   IMDFX 

WITE   Hf   IHO)    («.   *   =   IC.    JO 
160   FO*MAT   <//'<X. l:.(?«.I3,7H-C0t0'N) » 

W9lTt(«J.17;.) 
170   FORMAT(/) 

JC = Jrf»l -.,* ■ 
IPUR.'tT.M»» J»«MH 
no   1«     I=IP.Jtf 

POINT   ROW   I'lliFX   ANn   MATRIX   OATA 

WRITE   (■».   l<iC>    I.('.(I.J».   J   =   IC..IC» 
190   FORMAL    (IX. I3.AH-Rnw. lX.li(i: l/»,4) » 
ISO   CONTI .HE 

fND   OF   RO*   SI^F   LOOP 

IF(JR.LT.NKir,0   TO   IV' 

FND OF COLJMN M7F LOOP 

IF (Jr .LT. NC)  r,n In   loo 

RFTUR  TO CALLING =PO(-,P4M 

M^RS i 
M3RS J 
MPRS u 
MPRS S 
MPRS o 
MPRS 7 
MPRS ? 
MPRS Q 

MPRS la 
HPHS 11 
MPRS 1^ 
MPRS 13 
MPRS 14 
MPRS IS 
MPPS lb 
MPRS 17 
MPRS Irt 
MPRS Iv 
MPRS 20 
MPPS 21 
MRRS 22 
MPRS 23 
MPRS 2«. 
MPRS 25 
MRRS 26 
MPRS 27 
MPRS 2rt 
MPRS 2^ 
MPRS 30 
MP^S 31 
MPRS 32 
MPRS 33 
MPRS 34 
MPRS 35 
MPRS J6 

•!?> MPRS 37 
MPRS 3H 
MPRS 39 
MPRS 40 
MRRS 41 
MPRS 42 
MPRS 43 
MPRS 44 
MPRS 45 
MPRS 4b 
MPRS 47 
MPRS 4« 

MPRS 4>1 
MRRS 50 
MPRS 51 
MPRS 52 
MPRS 53 
MPRS 5H 

MPRS 55 
MPRS 56 
MPRS 57 
MPRS 5« 
MPRS 5* 
MPRS bO 
MPRS bl 
MPRS 62 
MPRS 63 
MPRS 64 

Figure 71,   Subroutine MPRS Program Listing 
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RFTUH 
FNO 

MUSS 6S 
MPRS 66 
MPRS  67 

Figure 71.    Subroutine MPRS Program Listing (Concluded) 
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C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

80 

100 

150 
160 

170 

C 
c 
c 

SUHPOiTlNt   KPUSIlÄ.NOM.MrM.NRfNCtMMEAO» 

»USPOSf   -   TO   P^INT   LS*    14T«IX   DATA 
AVALI-TS -  » P "ONAt?  /  J K   <AMESH -  Tnr MONFVWFLL   INC 
OATE      PITTF.M   -    l"?1^ 

AQfiUMi MTS   LIST 
^ATPM   DATA 
MAXIMUM NUMBER OF -»0*5 
MAXIMUM NUMRE» Of COLUMNS 
NUMHc« OF POMS 
NUMRr« OF COLUMNS 
MATWIX TITLE O^ NA-E 

01 MEN' ION   A(NPM.NCM) 
COWMO .   /ÜJOUT/   IP. HtlDPI^T.JNtJÖ.INSEPTtLOCATF.NJLL'MARMZO» 
ir( (Ii'PINT.NC.II .A^n. t IP^liJT.LT.S) »SETUPN 

WPITE NAME ANO SIZF OF ^Hl   vATKIX 

A INPUTT 
N«' INPUT 
NC I'IPUT 
NP IMPUT 
NC INPUT 
>4He AO INPUT 

«PITf ( IW.B.ilMMtAO^^.MC 
FORMAT(//,irx.A I 0.1 ^"MATRIX 
JC»0 
IC^JCl 
JC=JC.7 
IF(JC.OT,NC)JC=Nr 
•<C«JC-IC»1 

W'ITE rOLUMN HFAÖlMöS 

W^ITf ( l>».16y )(<.« = !C.JC I 
FORMAT (//.«X.7(3X,n«7M-C0L^MN,3Xt » 

fOPMATC/l 
00 IB  I=1.NB 

SIZF = .I?OM x ,ia» 

WPITt ROW HEADINGS 

190 WRITE (H.l V.') I. (A(!.J>.J=IC.Jr» 
150 FOBMATdX.n.'.-t-RO-'.lXWtEl^,7» I 
330 IFUC.LT.NCIOO TO 1 JO 

W9ITF. ( I*. 17' ) 
PETU^ri 
END 

HPRS1 
MPRS1 
MPRS1 
HPRS1 
MPRS1 
MPRS1 
MPRS1 
MPRSI 
MPRS1 10 
MPRSI 11 
MPRSI 12 
MPRSI 13 
MPRSI U 
MPRSI 15 
MPRSI 16 
MPRSI 17 
MPRSI 18 
MPRSI 19 
MPRSI 20 
MPRSI 21 
MPRSI 22 
MPRSI 23 
MPRSI ik 
MPRSI 25 
MPRSI 26 
MPRSI 27 
MPRSI 28 
MPRSI 29 
MPRSI 30 
MPRSI 31 
MPRSI 32 
MPRSI 33 
MPRSI 3* 
MPRSI 35 
MPRSI 36 
MPRSI 37 
MPRSI 38 
MPRSI 39 
MPRSI «0 
MPRSI M 
MPRSI -»2 
MPRSI *3 
MPRSI *« 
MPRSI 45 

I 

Figure 72.    Subroutine MPRSI Program Listing 
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SJHWO'iTINr   ZEKOtA.NRM.NCM) 

i 

c 
c 
c 
c 
r 
c 
c 
c 
c 
c 

PURPOsF - TO 
»NALISIS - A 
DAfE -OlTTEn 

ZfRO THE ELEMEMT? OF A 
T KON»R / J •« MAMfSH - 
- l«)7<. 

MATRIX 
THE HONEYWrLL INC 

ARGUMENTS LIST 
A 
NR" 
NC< 

OUTPUT 
INPUT 
INPUT 

MATRIX DAT* 
MAXIMUM NUMHER OF ROMS 
MAXIMUM NUMHfrt Qf fOLUMMS 

120 

DIMENSION A<NRM.NCM) 
DO 12     I»»tNRM 
DO 12  J=lfNCM 
A(NJ>=»».9 
RETURN 
END 

ZERO 2 
ZERO 3 
ZERO <« 
ZERO 5 
ZERO 6 
ZERO 7 
ZERO 8 
ZERO 9 
ZERO 10 
ZERO 11 
ZERO 12 
ZERO 13 
ZERO U 
ZERO IS 
ZERO 16 
ZERO 17 
ZERO 18 

Figure 73.    Subroutine ZERO Program Listing 
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c 
c 
c 
c 
c 
c 
c 
c 

SUBOOilTlNf INPKA.Il'U) 

PURPOSE - TO READ HON ZERO ELEMENTS OF 4 MATRIX 

APGUHfNTS 
A 
II 
JJ 

LIST 
OUTPUT 
INPUT 
INPUT 

MATRIX DATA 
MAXIMUM NO OF 
MAXIMUM NO OF 

40riä 
C0LIHN5 

OIHEN^ION   4(1I»JJ'«IDISI 00(5).VD(S) 
I        READ(-..2> (10(1 >.J0( I > .YD(I) .1 = 1.5) 
?        FORMAT(5(?ia.EI?.5») 

iFdDd) no.id 
3       00  «.  I =1.5 

1F(I0(L) )^.l.<. 
«        CONTn-UE 

l«ip(l ) 
J=JO(L) 
A(I.J1=YD(L1 

ft        CONTINUE 
GO   TO   I 

10     CONTMUE 
RETUR'i 
END 

INPT ?. 
INPT 3 
INPT i* 

INPT 5 
INPT 6 
INPT 7 
INPT 8 
INPT 9 
INPT 10 
INPT 11 
INPT \2 
INFT 13 
INPT U 
INPT 15 
INPT 16 
INPT 17 
INPT la 
INPT 19 
INPT 20 
INPT 21 
INPT 22 
INPT 23 
INPT 24 
INPT 25 

H 

Figure 74.    Subroutine INPT Program Listing 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUR'IO'lTINE I'JOTl (».►4BM,NCM,Vt<,NC. I»» 

PUBPOSf - TO RF4U I 5* M4TRI» ;iAT* 
A^ALI-TS - A F fOMa.? / J K MAntSM - T*tf MONEtXFLL INC 
DATE «RITTEN - I'm 

ABf.UMtNTS LIST 
A OUTPUT '1ATRIX DATA 
NWi IN'PUT MAXIMUM NUMHEH Of 90«S 
NC ' IMPUT MAXIMUM NUMBER OF COLUMNS 
UP ["'PUT NUMflff« OF ROrtS 
NC InOUT NUMHFR OF COLUMNS 
l" l^PUT FILE NO FOR INaUT DATA 1UFFEH 

niMEN'ION A(NRM.NrM) 
REAOI ICI? j) ((t ( I,.l> ,J=l tNO .1*1 .MR» 

120   FORMAT(6G10.3» 
RETUR ■ 
END 

INPT1 ^ 
INPT1 3 
INPT1 h 
INPTl 5 
INPTl 6 
INPTl T 
INPTl 8 
INPTl 9 
INPTl 10 
INPTl 11 
INPTl 1? 
INPTl 13 
INPTl U 
INPTl 15 
INPTl 16 
INPTl 17 
INPTl 18 
INPTl 19 
INPTl 20 

Figure 75.    Subroutine INPTl Program Listing 
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c 
c 
c 
c 
c 
r 

c 
c 
c 
c 
c 
c 
c 

SUMRO iT INf   Dfi»llfi(M.4l.Ä?»Nl.N?»I«H 

t>U»PO r - TO 
ANAL IsIS - 4 
DATr    -.DITTtN 

DPINT 

-    197' 

r)E->iir.r,iN' 
P  /  j x  ■ 

•   •■EbSA^E 
■AM£SH  -   T-tr HONFY«(rLL    I'JC 

ABr.lIM, NTS 
K 
Al 
A? 
Ml 
H? 
I« 

I 1ST 
ItlOUT 
IMPItT 
INPUT 
INPUT 
P4PUT 
INPUT 

rosiTir.N or EXECUTION 
NAME   OF   THF   SUSOOUTIME 
NAME   OF   THE   SLHPOOTINE    (CONTINUED) 
PKIMftSV   OVfrtLAT   -10 
SECONÜUHY   0*/E»L«»   NO 
FILE   HO   FOB   LMF   HPlNTtr' 

K1»ITE (I»(«l?9>M»»l»A9»*Jl«N' 
120  rOI»MAM//«lX»>1'HfXrCimON  ENT-kEü  POSITION   .I<?.U. 

IllHSU'OOUTINt    •>A*.IX.1J»M|N   OvEMLAY    (111 * IH« * II «IHM 
BFTUP 
ENn 

UEBUG ? 
OEHUG 3 
OEHUG 4 
DEBUG S 
DEBUG ►> 

DEBUG 7 
DEBUG H 
DEBUG ^ 
DEBUG 10 
DEBUG 11 
DEBUG I? 
DEBUG 13 
DEBUG 1«. 
DEBUG IS 
DEBUG 16 
DEBUG 17 
DEBUG IH 
DEBUG 14 
DEBUG ao 

Figure 76.    Subroutine DEBUG Program Listing 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUBROUTINE EBBM(NtAl«»?.Nl.N2.IW> 

PURPOSE - TO P«1NT ERROR MESSEC'E 
»N*LIS1S - * F KONAR / J * MAMESH 
D»TE WRITTEN - J1"«; 

THE HONEVIdELL INC 

«RGUMrNTS 
N 
Al 
AS 
Nl 
N2 
I« 

LIST 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 
INPUT 

POSITION OF EXECUTION 
NAME OF THE SUBROUTINE 
NAME OF THE SUBROUTINE (CONTINUED) 
PRIMARY OVERLAY NU 
SECONDARY OVERLAY NO 
FILE NO FOR LINE PRINTER 

m KJISiuiUJ^iJU^i^orrrcTro AT PosmoN .mu, 
IIIHSUBROUTINE ,?A4.1X,1?HIN OVERLAY (.U • »M,.11.1H)) 

STOP 11» 
END 

EHRM ? 
ERRM 3 
ERRM k 
ERRM S 
ERRM ft 
ERRM 7 
ERRM 8 
ERRM <) 
ERRM 10 
ERRM 11 
ERRM 12 
ERRM 13 
ERRM 14 
ERRM 15 
ERRM 16 
ERP 4 17 
ERRM IB 
ERRM 14 
ERRM 20 

Figure 77.    Subroutine ERRM Program Listing 
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P 

SUPROlTINC oeP»M(Mi .H7.M3«M<..MS|tMS2t*4S3tMS4tNl tN2«Al«A2«IWt 
C 
C     PUBPOSF - TO POINT r«POP MESScOE KMfN DIMENSIONS FO« 
C     SCRATPM ARBAVS IS NOT SHErirlENT 
C     ANALI^IS - A F KONAR / J K HAHESH - THE HONErwELL INC 
C     DATE -'RITTEN - 1<»7«; 
C 
C     ARGUMENTS LIST 
C       Ml        IMPUT     ACTUAL DIMFN5I3N FOR SCRATCH ARRAY SI 
C        M2        INPUT     ACTUAL DIMENSION FOR SCRATCH ARRAY S2 
C        H3        INPUT     ACTUAL DIMENSION FOR SCRATCH ARRAY S3 
C        M4        INPUT     ACTUAL DIMENSION FOR SCRATCH ARRAY S* 
C        MSt       INPUT     MAXIMUM DIMENSION FOR SCRATCH ARRAY SI 
C        MS'       INPUT     MAXIMUM DIMENSION FOR SCRATCH ARRAY S2 
C        MS^       INPUT     MAXIMUM DIMENSION FOR SCRATCH ARRAY S3 
C        MS<.       INPUT     MAXIMUM DIMENSION FQR SCRATCH ARRAY S* 
C        Nl INPUT     PRIMARY OVERLAY NO 
C        N2        INPUT     SECONDARY OVERLAY NO 
C        Al        INPUT     NAME OF THE SU9R0UTINE 
C        A2        INPUT     NAME Or THE SUBROUTINE «CONTINUED» 
C        IW        INPUT     FILE NO FOR LINE PRINTER 
C 

OIMEN'-.ION MU).MSU) 
M(l)rMl %   M(?I«M2 « M(3)»M3 f M(<»>»M<. 
MSdlsMSI t MS(?)«-S? t MS(3I-MS3 » MS(4»«MS<. 
HRITE(IMt2<»aiNI«N?<A|.A? 

20  FORMAT(|Hl«//tlXt?qHOlMENSlnN ERROR   IN  OVERLAY   (111•iHttI|r|H>• 
II3H1N   SUBR0UTINE»?<»2A*I 

DO   26 1    I-l«4 
WRITE(IMt250II<MS(n<M(I) 

250  FORMAT<//.IXtlSHDlMFNslON  FOR  St 11.2Xi7HACTUAL».IS.ZXt 
19HRE0iiIRE0«tIS) 

260  CONTIriUE 
STOP til 
END 

2 
3 

5 
6 
7 
B 
9 

DERRM 
OERRM 
DERRM 
DERRM 
DERRM 
OERRM 
DERRM 
DERRM 
OERRM 10 
DERRM 11 
OERRM 12 
OERRM 13 
DERRM U 
OERRM 15 
OERRM 16 
OERRM 17 
OERRM 18 
DERRM 19 
OERRM 20 
OERRM 21 
DERRM 22 
OERRM 23 
OERRM 24 
OERRM 25 
DERRM 26 
OERRM 27 
OERRM 28 
DERRM 29 
OERRM 30 
DERRM 31 
OERRM 32 
DERRM 33 
DERRM 34 
OERRM 35 
OERRM 36 

Figure 78.   Subroutine DERRM Program Listing 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

"»ÜRPO^E   -   TO   POINT   FH30O   ^E<;S!:f'E   WMEN   SYSTE«   DIMENSION 
«Or   N'.T   SUFFICIFNT 
»NfcL! -IS   -   *   r   KONfli;   /   J  K   MAHESM   -   THE   inNEYXrLL   IUC 
OftTE      PITTEN   -   l<>7t 

APr,i)MrNTS   LIST 
«1 
M? 
Ml 
M4 
MS' 
MS' 
^S"« 
MS- 
Nl 
N? 
«1 
»2 
iw 

INPUT ACTUAL DIMENSION 
I^JPUT ACTUAL OIMfNSON 
INPUT ACTUAL OlMFNSnN 
p;PUT ACTUAL OIMfN5|3N 
INPUT MAXI'«U« OlMFNSION 
INPUT MAXIMUM DIMENSION 
INPUT MAXHU» DIMENSION 
INPUT MAXIMUM DIMENSION 
INPUT P»1MA«Y OVERLAY NO 
INPUT SECOMDAPY OVERLAY NO 
INPUT NAME Or THE SUBROUTINE 
INPUT NAME o» THE SUBROUTINE (CONTINUED) 
INPUT FILE NO FOP LINE 0RINTE'' 

DIMENSION   M(j,( ,MS(4l .4(4» 
DATA   A/<tHNXM   .<.HNPM   «4HNUM   .<»HNYM   / 
Mil»»«!    »   M(?)xM?   «   M(3l=M3   J   MJMeM«. 
M5(l»=MSI    %   MS(?)sMS?   «   MSC»)=MS3   «   Ms(«.l=M54 
MRITE(IMt24i))Nl>N?.Al.A? 

?«»0   FORMAT (1M1.//.IX.?flHDlMFNSI'»N   ER^Ort    IN   OV^LAY    ( . I 1 . I rt,. 1 1 • I H» 
mnlN   SUB«ÜUTIMF.?».'A<.> 
00  ?6      1=1.4 
t*RITE(lWti50)AtIi.MS(n.M(n 

?S0 rORMAT(//.lX,I0Hr)lMEN«;lON .A4,2X.7HACTtJAL = .!S.>X. 
lQHREOiIREO=.ISi 

?60 CONTI iUE 
STOP ill 
END 

OERRMS 
DERRMS 
DERRMS 
0ERRM5 
DERRMS 
DERRMS 
DERRMS 
DERRMS 
DERRMSlU 
DERRMS11 
DERRMS12 
DERRMSI 3 
DERRMSI 4 
0ERRMSI5 
DERRMSib 
0EPRMS17 
DERRMS18 
DEPRMS19 
DERRMS20 
DERRMS21 
DERRMS22 
DERRMS23 
0ERRMS24 
DERRMS25 
DERRMS26 
DERRMS27 
DERRHS2e 
0ERRMS2<» 
OERRMS30 
DERRMS31 
DERRMS32 
DERRMS33 
DERRMS34 
DERRMS35 
0ERRMS36 
0ERRMS37 

Figure 79.   Subroutine DERRMS Program Listing 
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SURBOa I HE    SHIFT (NM.VN.OFS.'iNlTtNMNiVW.ÜfSM.ÜNIT^tN.^M.I«. 

PUSPO^F   -   TO   SHIFT   CONTENTS   0^   OLD   ASSAYS   MN.VMtDEStUSI T 
INTO   Nfi   »B»*rs   NNN.VNN.UESN« INITN 
»N4LI<1S   -   »   F   KONft» /   J   K   MA-ESH   -   THE   HONEYWFLL    INC 
DATE   .iPITIEN   -   197« 

SUBPS'CKAMS   CALLED 
OE^ur. 

APGUM* NTS LIST 
NN        INPUT OLD MUMHE» A^RAt 
WN        INPUT OLD VARIABLE NAME ARQAY 
0Er        INPUT OLD OESCBIPTIOM AHBAY 
UNIT      INPUT OLD JNJT ABPAY 
NN'l        OUTPUT NEW NUMBER A^BAY 
VN-'       OUTPUT NEW VABIABLE NAME ABBAY 
D£-N      OUTPUT NEW nESCBIPTIO^ AH9AY 
UNtTN     OUTPUT NEW UNIT ABBAY 
N         IiJPUT NUMRFR OF SYSTEM VARIABLES 
NM        INPUT MAX NO OF SYSTEM VARIABLES 
IM        INPUT FILE NO FOR LINE PBINTED 

IP«INT    INPUT PRINT CONTROL FLAO 

DIMENSION NN(NM) tVN(r'M,?) ,DFS(NMtlO>tJNlT (NM.<.) 
DIMENSION NNN(NM1»VNNCNM.») .UFSNlNM.lO» «UNITNCMM.fc) 
IF(IPVINT.E0.6)CALL ÜF8UG (1 .«»HSHIF t<»Hl   iS«0<I«l 
00 I*;. I»I.N 
NNNd > sNN( I I 
00 12J J«1.2 

120 VNN(I.J)=VN(I.Jl 
DO 13  J»1.I0 

130 OESN('.Jl=OES<ItJ) 
00 l*' J»lt4 

\hO  UNITN(I.J1»UNIT(I.J) 
IFdPKINT.EO.ftlCALL OfRUC, (?,4HSHlF ,<.MT   <5tO«IN) 
RETUR J 
END 

PPINT)SHIFT ? 
SHIFT 3 
SHIFT <• 
SHIFT 5 
SHIFT 6 
SHIFT 1 
SHIFT S 
SHIFT 4 
SHIFT 10 
SHIFT u 
SHIFT 12 
SHIFT 13 
SHIFT K 
SHIFT IS 
SHIFT 16 
SHIFT 17 
SHIFT 18 
SHIFT 19 
SHIFT 20 
SHIFT 21 
SHIFT 22 
SHIFT 23 
SHIFT 24 
SHIFT 25 
SHIFT 26 
SHIFT 27 
SHIFT 28 
SHIFT 29 
SHIFT 30 
SHIFT 31 
SHIFT 32 
SHIFT 33 
SHIFT 34 
SHIFT 35 
SHIFT 36 
SHIFT 37 
SHIFT 38 
SHIFT 39 

Figure 80.    Subroutine SHIFT Program Listing 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C 

SUHROiTINE   TDINVP(fSOL•lOSOL«NRtNC«At^PAtKM*tDfTI 

PUMPOsr   -   TO   INVENT   A   NONSlNGllLAR   MATRIX   0» 
TO   SOLVf   LINFA«   EQUATIONS 

ARGUMENTS   LIST 
IStL 

10-OL 

NP 
NC 
A 

M»1 
KM« 
OET 

DIMENSION   A(II«KWA(|> 
IRnNR 
ISOL   =1 
inSOL=l 
irtNRl   61.61.11 

11 IF(Ift-MRA)l?.I?.6l 
12 IC'IA^SINC» 

1F«|C-IR>   n.i*.i<. 
13 IC-IR 
14 IBMP») 

jnMPsviRA 
«BMP« |RHP»IBMP 
NES»IP*JBMP 
NCT»IC»JBMP 
IF(NC>      IS.61.16 

15 HOIV» |BMP»1 
IRIC«!R-IC 
GO  TO   17 

16 MOIV>l 
17 MAO =wDIW 

MSER»! 
KSER=IR 
MZ  si 
OET«1.0 

IS PIV>0.0 
I»MSE" 

19 IFd-^SERt        20.?0.?3 
20 ir(ABs<A(I»)-PIVI2?.2?.?l 
21 PIV«AHSIA(I)) 

|P»I 
22 I'l^I^MP 

GO TO \<i 
23 IFIPIM  24.6?.?* 
24 IF(NC)  26.?St?S 
25 I»IP-((IP-1)/JRMP)«JBMP 

J«MSEt»- ((MSER-1 > / JBMP) • JBMP 
JJ»MSPR/KBMP*1 
II«JJ*<IP-MSER» 
KWA(J lt»II 
GO TO ?7 

26 I«IP 
J»MSE» 

27 !F(IP-MSER) 61.3I.S« 

TOINVR SOLDTIOS INDICATOR 
1S0L=1 IF INVERSE FOUND OR 
EQUATIONS SOLVED 
DETERMINANT ÜWERFL0X INDICATOR 
H)SOL»1 IF DETERMINANT CALCULATION 
DID NOT OVERFL3* 
NUMBER OF ROWS 
NUMPfP OF COLUMNS 
MATRIX TO BE I AVERTED OR CONTAINING 
THE LINEAR EOUATION COEFFICIENTS 
MAXIMUM NUMMER OF POMS OF A 
SCRATCH ARRAY MHEN INVERTING 
VALUF OF THE DETERMINANT 

Figure 81.    Subroutine TDINVR Program Listing 
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2 
3 
4 
5 
6 
7 

TOINVR 
TDINVR 
TOINVR 
TOINVR 
TDINVR 
TOINVR 
TOINVR 8 
TOINVR 9 
TOINVRIO 
TDINVRU 
TOINVR12 
T0INVRI3 
TOINVR»* 
TDINVRI5 
T0INVRI6 
T0INVRI7 
TDINVR18 
TDINVRI9 
TOINVR20 
T0INVR21 
T0INVR22 
TOINVR23 
TDINVR24 
T0INVR25 
T01NVR26 
T0INVR»7 
TDINVR28 
T0INVR29 
T0INVR30 
TOINVRSI 
T0INVR32 
TOINVR33 
TDINVR34 
T0INVR3S 
T0INVR36 
TDINVR37 
T0INVR38 
T0INVR39 
TOINVR40 
TDINVR4I 
T0INVRO2 
TDINVR*3 
TOINVR** 
TO!NVR*S 
T0INVR46 
T0INVR*7 
T0INVR48 
TOINVR49 
TOINVRSO 
TOINVRSI 
TOINVRS2 
T0INVR53 
TOINVRS* 
T0INVRS5 
TDINVRS6 
TOINVRS7 
TDINVRS8 
T0INVR59 
TOINVR60 
TOINVR«! 
T0INVM2 
T0INVR63 
T01NVR6* 
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/%   IF(J- JFT>      ?<».3'<»3P 
29 PSTO=ft(I» 

A (I ) - f, ( J > 
*(J)»öSTO 
I«I»JHMP 
JSJ*JHMP 
fiO TO ?d 

30 OET«-nrT 
31 PSTO=4(MSt^) 

OET»DFT»PSTO 
35 PSTOM.^/PSTO 

AtMSE^l^l.Ö 
I»MDIv 

36 IMI-'JCT) 37.37.19 
37 A(I)=^(n»PSTO 

I«I»JM«(P 

GO   TO   36 
39 ir(MZ-KSE«»   *.0.«.0.1*5 
40 ir(MZ-MsCR)   <i.l.<.4.4l 
kl   IsMAO 

J»MDIW 
PSTO>A<MZt 
IFCPSTO)    UZ.**.!*' 

U2   A(MZ)zO.O 
kZ   IFCJ-MFT)        *3,43.<.4 
*3   A(I)=t(n-A(J»»PSTO 

JsJ*jRMP 
IsI*j4MP 
GO   TO   42 

44   MAD>MAD*IBMP 
HZ«M/.!BMP 
GO   TO   39 

145  KStR>KSeR*JBMP 
IF(KSFR-NES> 46.46.53 

46 MSER>MSER*KBMP 
1F(NC» 48.47.47 

47 MDIV»MOIVMflMP 
MZ»( «MSER-M/JRMPJ'JBMP»! 
MAO>) 
GO   TO  52 

48 MOIVaMDIV.KBMP 
IFdRlCI   50.49.50 

49 MZaMSFR*IBMP 
GO TO 51 

50 MZa((MSER-lt/JftHP)oJBMP*l 
51 HAD>M7*JBMP 
52 GO TO IS 
53 IF(NC> 65.54.54 
54» JRafR 
55 IF(JRt   61.65.56 
56 IF<KWA(JR»-JR)   61.60.57 
57 Ka(jR.|)*JBMP 

JaK*IR 
La|KMA(JR>-l)*JBMP*IR 

58 IFU-O        61.60.59 
59 PSTQaAIL) 

AILIaAUl 
A(JtaPSTO 
JaJ.|HMP 
LaL-lHMP 
GO  TO  58 

60 JRaJR-1 
60 TO 55 

61 ISOLal 
60 TO 65 

62 DET-0.0 

T0INVR65 
T0INVR66 
T0INVR67 
T0INVR68 
T0INVP69 
TOINVR70 
TDINVR71 
TOINVH72 
TOINVR73 
TDIMVR74 
T0INVR75 
TOINVR76 
TOINVR77 
TOINVR7A 
T0INVR79 
TOINVR80 
T0INVR81 
TOINVR82 
TOINVR83 
T0INVR84 
TDINVR85 
TOINVRBb 
T0INVR87 
T0INVR88 
T0INVR89 
TOINVR90 
T0INVR91 
TDINVR92 
T0INVR93 
TDINVR94 
T0INVR95 
T0INVR96 
T0INWR97 
T0lNVR9e 
T0INVR99 
TOINV100 
TOINV101 
TD1NV102 
T0INV103 
TDINV104 
TDINV105 
TDINV106 
TDINV107 
TDINV108 
T0INV109 
TOINV110 
TOINV111 
T0INV112 
T0INV113 
T0INV114 
T0INV115 
T0INV116 
TOINV117 
TOINV118 
T0INV119 
TOINV120 
TOINV121 
T01NV122 
T01NV123 
T0INV124 
TDINV125 
TDINV126 
TDINV127 
T0INV128 
T0INV129 
TOINVI30 

Figure 81.    Subroutine TDINVR Program Listing (Continued) 
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ISOL»? 
IDSOL-I 
GO TO 65 

63 ISOL ■ Z 
IOSOL • 2 

65 RETURN 
END 

TDINV131 
TOINV132 
TDINV133 
T01NV134 
T0INV13S 
TD1NV136 
TDINV137 

Figure 81.    Subroutine TDINVR Program Listing (Concluded) 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 

OVERLAY(KON?.0«<5) 
PROGR/kf   MAlN(MlNPllTtlMPUT.TaPF7=MINPüT.TAPE<»«lNPU 

10D*TA.nuTPUTfTAPEfl=00»TA.TAPE<»»0UTPUT.SCRTCH.T*PE-.-Jv" 
PFDATA.POATAtTAPElsFDATAtTAPrftrOOATAtSDSTP.TAPEP'SOSTP» 

INPUT. 
«;»SCRTCM. 

PURPOSE - TO SET UP MAXIMUM DIMENSIONS 
ANALIMS -AT KONAR / J K MAHESH - THE Mr)NfY«ELL INC 
DATE WRITTEN - I97S 

SUHPHor,PAMS CALLfO 
KOwr,? 

LABELLED COMMON LIST 

NR" 
NU" 
CODE 
MS' 
MS^ 
MSi 
MSA 

MAXIMUM NUMBER OE STATES 
MAXIMUM NUMBER Of OUTPUTS 
MAXIMUM NUMBER OE INPUTS 
PROGRAM CODE WORD (01AK.FFOC.LSA» 
MAXIMUM DIMENSION FOR SCRATCH ARRAY SI 
MAXIMUM DIMENSION FOR SCRATCH ARRAY S2 
MAXIMUM DIMENSION FOR SCRATCH ARRAY S3 
MAXIMUM DIMENSION FOR SCRATCH ARRAY S* 

COMMO'I /INF/ NXM.NPM.NUM.CODE.MSI.MS2»MS3tMS* 

MAXIMUM SYSTEM DIMENSIONS 

NXMrS- %   NRM«70 $ MUM=?0 

MAXIMUM SCRATCH ARDAY DIMENSIONS 

MSI>OaSOO > MS'=17000 S MS3s0O00l i   MS4=0000l 

••• NOTE ••• SCRATCH ARRAY DIMENSIONS IN PROGRAM DATA« 
SHOULD BE CHANGED 

CALL KONPACT ORGANIZING SUBROUTINE 

CALL <ORG? 
STOP 
END 

MAIN 2 
MAIN 3 
MAIN 4 
MAIN 5 
MAIN 6 
MAIN 7 
MAIN a 
MAIN 9 
MAIN 10 
MAIN ii 
MAIN 12 
MAIN 13 
MAIN u 
MAIN IS 
MAIN 16 
MAIN 17 
MAIN 18 
MAIN 19 
MAIN 20 
MAIN 21 
MAIN 22 
MAIN 23 
MAIN 24 
MAIN 25 
MAIN 26 
MAIN 27 
MAIN 28 
MAIN 29 
MAIN 30 
MAIN 31 
MAIN 32 
MAIN 33 
MAIN 3* 
MAIN 35 
MAIN 36 
MAIN 37 
MAIN 38 
MAIN 39 
MAIN *0 
MAIN 41 

Figure 83.   Program MAIN Program Listing 
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OVEBLAy<KON?.l.0> 0 
PROGRAM OIAK 0 

OOUBLV-ITFRATIVE ALGORITHM FOR SOLVING ALGEBRAIC »TCCATI EQUATION     0 
THIS PROGRAM COMPUTE« QUADRATIC CONTROLLERS AMD/OR COMPUTES COVARIAND 

TIME RESPONSES FOP SYSTEMS MnOELEO AS 

AND 

rflTH 

XDOT » F«Ä ♦ GI«U ♦ G?»ETA 

H»X r)»U 

j » E(R«*0»B> 

DIMENSION F(40.40),GI(*0.6),G?U<»,?>,A(<»0.*0».4N<i.O»*0>.£(40.40» 
DIMENSION OI40.<»0). WR (40.40» .EP «40t<.0» .P l*0f*n) tH(*0.<.0> »0(*0»6» 
DIMENSION AK(6.40t.PI<40«<»0)«OQD<6f6)<K«A(40»*W<6<4»».Wl(6«40» 
DIMENSION 00(40t<»0)«RR(<>e).AM(4«,40>«9K<6.40)«X(40)«OX(40>«OXl(40)0 
DIMENSION Xl(<>Ot2).XLOXL(4e.2>tGN(40«?),GSUOt?»iR(8000t«IPLR(8e) 0 
DIMENSION ITITL(80)tVMAX(aOl«VMIN(BO>«CL<?«|)tSCAL(S0)«NEWV(B0>   0 
DIMENSION NORO(40l.0R(40t40ttIUNlT(80l 
COMMON AtE*0«AN«WR,QRtER«P«PI 
EQUIVALENCE (F(I) ,P(in.(H(1»,PI(1» >♦(AM(1»,EP(I)> 
EQUIVALENCE (P(l)tE(ln 

C  DIMENSIONS OF THE ABOVE ARRAYS ARE OEFnEO BELOW, CHANGE BOTH SIMULTO 
C      SEE nOCUMENTATION FOR DEFINITIONS OF ARRAY DIMENSIONS 
C      MX>NX 
C      MR>NR 
C      MU>Nil 
C      MN>N'J 
C      MXRMJOP 
C      MPOINXNOP ♦ 1»«(T/ST) 

MRa4« 
MXR>8(' 
HX-«0 
MU«6 
MN«2 
NPOIN*8*e0 

C  C0NVER6ENCE TEST FACTOR 
EE>0.0«l 

C   ITERATION COUNTER 
C   RUN COUNTER 

IRUN>I 
C  READ AND PRINT ID 

REA0(<;«1274» IOATE.NAME1.NAME? 
1274 FORMAT(3Al»> 

WRITE (<>* 1275) I0ATEtNAMEl«NAME2 
1275 FORMAT(IH1,7X.13HT0DAY*S DATE .AlO.SXt16MIOENTIFICATI0N 
C  READ NUMBER OF VARIABLES BEING PLOTTED 

READ<S.28) NOP 
28 FORMAT<48I2) 

C      IF NOP « 0* SKIP TO STATEMENT 70 
IF(NOP.EO.O) GO TO 70 

C  READ PLOTTING PARAMETERS - THEY ARE FIXED FOR ALL RUNS 
C      IPLR « ARRAY OF PLOTTING VARIABLE NOS. - READ IN ORDER 
C      ITITL ■ CORRESPONDING ARRAY OF LABELS 
C      IUNIT > CORRESPONDING ARRAY OF UNIT LABELS 
C     YMAX.YMIN ■ CORRESPONDING ARRAYS OF DESIGNATED MAX AND MIN VALUESO 
C     SCAL > CORRESPONDING ARRAY OF SCALE FACTORS 0 

READ(^« 1272) ((IPLR(I) .ITITLUI «IUNIT« I) «YMINm «YMAX(I) «SCAL <I)>0 
l«I«I.M>P) 0 
F0RMAT<I2.2XtA10.2x«A10*2X*nll.3«2X*Gll.3*2X*6ll.3) 0 

.2A10//) 

1272 
C  DEFINE ^LOTTING SCALES - FIXED FOR ALL QUNS 
C     IF YMIN AND YMAX «RE 0« USE COMPUTED MAX AND MIN (NEWY-l) 
C     IF SCAL • 0« USE SCALE FACTOR OF I 

Figure 84.   Program DIAK Program Listing 

AK 
AK 
AK 
AK 
AK 
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3 
4 
5 
6 
7 
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10 
II 
12 
13 
14 
IS 
16 
17 

AK 18 
AK 19 
AK 20 
AK 21 

22 
23 
24 
25 

AK  26 
AK  27 
AK  28 
AK  29 
AK  30 
AK  31 
AK 
AK 
AK 
AK 
AK 
AK 
AK 
AK 

32 
33 
34 
35 
36 
37 
38 
39 

AK 40 
AK 41 
AK 42 
AK 43 
AK 44 
AK 45 
AK 46 
AK 47 
AK 48 
AK 49 
AK SO 
AK 51 
AK 52 
AK 53 
AK 54 
AK 55 
AK 56 
AK 57 
AK 58 
AK 59 
AK 60 
AK 61 
Af 62 
AK 63 
AK  64 
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00 1 T>1>N0P D 
NEMYd)«« 0 
IF(YMlN(I).EO.0..ANO.YMAX(Il.eO.0.) NCMY(II>1 D 
ir(SC»L (D.EO.O.I SCAL tl)«l. 0 

1  CONTINUE 0 
C   READ AND PRINT PLOTTING TIME OARAMETf^S - FIXED FOR ALL RONS        D 
C      T ■ TOTAL PLOTTINR TINE 0 
C      OT ■ SAMPLING INTERVAL 0 
C     ST ■ PLOTTING SAMPLING INTERVAL 0 
C      Tl ■ FIRST DELAY IN GUST PROFILE 0 
C     T? ■ SECOND DELAY IN GUST PROFILE 0 

REAO(S.12781 T.DTtSTiTItT? 0 
1278 FORMAT(SG12.4) 0 

C   PRINT PLOTTING PARAMETERS 0 
WRITC(9tl279l T.OT.ST.TI•T2 0 

1279 FORMAT IlH0/7Xt3IH TIME RESPONSES PLOTTING TIME ■•612.4/22Xt18H SAMO 
IPLE INTERVAL ».G12.«./22X.?7H PLOTTING SAMPLE INTERVAL -«GU.«/ D 
222Xt|4H FIRST DELAY TIME ■•Gl?.4/?2Xt20H SECOND DELAY TIME ■♦G12.*D 
3//» 0 
WRITE(9.1285) (IIPLR(I)tITITL(I)«IUNIT(I>.YMIN(I)«YMAX(IttSCAL «I»0 
ll«I>l«NOP) 0 

1285  FORMAT<7X.|8HPL0TTIN6 VARIABLES//2X«B6HRESP0NSF NUMBER RESPONSE VO 
1ARIABLE  RESPONSE UNITS  MlN SCALE  NAX SCALE  SCALE FACTOR//(2X. 0 
2I10t9XtAl«t9X«AIOf3XtGll.3t?X*G11.3t3X.611.3>) 0 

C  READ AND PRINT MAX NO. OF INNER AND OUTER LOOP ITERATIONS 0 
70 REA0IS.2BI IMAX,ITER»1TER0 D 

WRITE l9f4M2)IMAXtlTER<ITER0 0 
*«82 FORMAT<////7X,37H MAX NUMBER OF INNER-LOO» ITERATIONS I3.37M MAX NO 

IUMBER OF OUTER-LOOP ITERATIONS I3/7X.67H MAX NUMBER OF ITERATIONS 0 
20N ELIMINATING CONTROL SURFACE FEEDBACKS 13//» 0 

DEFINITION OF PROGRAM OPTIONS C 
INPO«!  COMPLETELY NEW DATA 0 
INPO-2  CHANGE SELECTED QUADRATIC WEIGHTS ONLY - USE SOME GAINS IN  SO 
INPOO  CHANGE SELECTED QUADRATIC WEIGHTS ONLY WITH OPTION FOR NEW GAO 
INPO"*  CHANGE SELECTED DATA 0 
INP0»5  CHANGE SELECTED DATA \H  MEASUREMENT MATRIX« QUADRATIC WEIGHTSO 

OPTION FOR NEW GAINS 0 
INPKal  NEW INPUT GAINS 0 
INPK-2  NEW STARTING ROUTINE GAINS 0 
INPKO  USE GAINS IN STORAGE 0 
INPK«4  USE INPUT GAINS IN STORAGE 0 
NCONTaf  DON#T COMPUTE OPTIMAL GAINS - USE INPUT GAINS AND DATA IN COO 

ANO TIME RESPONSE ANALYSIS ONLY 0 
NCONT«!  COMPUTE OPTIMAL GAINS 0 
NCONW  00 AUTOMATIC SELECTION OF 0 ON CONTROL RATES 0 
SEE SUBROUTINE TIMER FOR PLOTTING OPTIONS USING NPLOT. NPRIN« NSTEP. 0 
NOCOVal  NO COVARIANCE ANALYSIS 0 
N0C0V>2  COVARIANCE ANALYSIS 0 
NOCOV-3  SKIP CORRELATION ANALYSIS 0 
READ ANO PRINT PROGRAM OPTIONS 0 

REA0<«;«28) NOCOV«NSTEP«NRANDtNPRIN tN'LOT 0 
READ(S«28» INPK 0 
INPO«I 0 
READCS«28» NCONT 0 
WRITE(9*371 INPD«lNPK«NCONT«NOCOV«NSTEP«NRANO«NPRIN «NPLOT 0 

37 FORMAT<IH1/7X«23HNEW PROBLEM WITH INPO *«I3«2X«6HINPK ««I3«2X«    0 
17HNC0NT ■*I3/7X«7HN0C0V >«I3/7X«7HNSTEP ■«I3«2X«7HNRAMD •«I3/7X«  0 
27HMPRIN ■«I3«2X«7HNPL0T »«13//» 0 

1218 CONTINUE 0 
C  READ FLIGHT CONDITION ID 0 

REA0(«i«I278»IFLT 0 
1278  FORMAT(AIO> 0 
c  PRINT FLIGHT CONDITION ID AND RUN NO. O 

WRITE(9«127I) IFLT« IRUN 0 
127|  FORMAT(IHI/7X.I8H FLIGHT CONDITION A10.5X.3HRUN«13) 0 
C  READ ANO PRINT SYSTEM PARAMFTFRS 0 

Figure 84.   Program DLAK Program Listing (Continued) 
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80 
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AK 100 
AK 101 
AK 102 
AK 103 
AK 104 
AK 105 
AK 106 
AK 107 
AK 108 
AK 109 
AK 110 
AK HI 
AK 112 
AK 113 
AK 114 
AK US 
AK 116 
AK 117 
AK 118 
AK 119 
AK 120 
AK 121 
AK 122 
AK 123 
AK 124 
AK 125 
AK 126 
AK 127 
AK 128 
AK 129 
AK 130 
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NX   «   NO. OF   STATES 
H*   « '|0. OF RESPONSES 
NU » NO. OF CONTROLS 
NN » NO. OF DISTURBANCF. INPUTS 

NSCRR « "FSPONSE STARTING CONTROL RATE RESOONSES 
PARAHETFRS FOR PLOTTlNfi 

NF ■ NO. OF FEEDBACK STATES »NX - HO.   OF OISToRSANCE STATES (NOT 0 
NG » NO, OF GUST INPUTS 0 
NCS = NO. OF COMMAND INPUTS » NO. OF COMMAND STATES 0 
NGLG « NO. OF GUST LIFT GROWTH STATES 0 

REA0(S.28) NXtNRtNu.NN.NF.NGtNCStNGLGtNSCRR 0 
WRITEI9<<>003) NXtNR.NUiNN.Nr.MGtNCSiNGLG<NSCRR 0 

«»003 FORMAT(//7X.18H ORDER OF SYSTEM «I3/7X.?2M NUMBER OF RESPONSES »130 
1/7X.21H NUMHER OF CONTROLS =n/7K.3IM NUMBER OF DISTURBANCE INPUTSO 
2 ■.13/flX.27MNUMHER OF FEEDBACK STATES ■.I3/7Xt?*M NUMBER OF GUST ID 
3NPUTS «tI3/7X.?7H NUMBER OF COMMAND STATES ■•IV7X.36H NUMBER OF GO 
4UST LIFT GROWTH STATES ■tI3/7x.4»3H CONTROL RATF RESPONSES START WID 
5TH RESP0NSEI3/V) 

NC IS THr NUMBER OF UPPER TRIANGULAR ELEMENTS IN P 
NC«CNx»(NX»n )/? 

ZERO ARRAYS 

RIGHT HAND PARAMETERS DEFINED BELOW 
DO 8070 I»l.Mx 
00 8013 J=>1.MX 
F  (I.J)sa. 
A  (I.JIsO. 
AN (l.J)>0. 
E  (I.J>>0. 
EP (I.JXO. 
PI (I.J)«0. 
AM(I, M>e. 

8013 CONTINUE 
DO H9\U   JaltNU 

801* GKIt ))■•. 
DO 8015 J«I.NN 
XKIt l)sO. 
CL(J<n«e. 

8015 G2(I, M*0. 
DO 8016 J>l<2 

8016 XLDXL(ItJ)«0. 
8020 CONTINUE 

DO 30f>0 I*l.NR 
DO 30M J«I«NR 

3061 00(1« l)«0. 
DO 30*.? J>1«HX 

3062 H(I«J)>9. 
DO 30^0 J«1«NU 

3060 O(I«J)>0. 
C   READ DATA FOR THIS RUN 
12*0  IFdNoo.GT.l» GO To 53 
C     IF INPD ■ I  (NEW OATAIt READ ORDERING OF STATES 
C     NORD « ARRAY OF THE ORDER OF STATES 

REA0(S«?3i (NORO(I)«I>l*NX) 
WRITE(9«67» (NORO(II«I«l«NXt 
FORMAT (//7X.2?H STATES ARE ORDERED AS//(7X*20U)//) 
CONTINUE 

READ CHANGES IN F,61,G2 (ROW« COLUMN« ELEMENT VALUE) 
F » STABILITY MATRIX (OPEN LOOP) 
61 « CONTROL INPUT MATRIX 
G? > DISTURBANCE INPUT MATRIX 
WHERF 

XDOT ■ F»X ♦ r,l«u ♦ G?»ETA 
IF INPDM  (CHANGES TO EXISTING DATA»« ROW AND COLUMNS CORRESPOND D 

RP-ORDERCD STATES D 

Figure 84.    Program DLAK Program Listing (Continued) 
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5«, 
C 

C*LL INPT (r.HH.Mxi 
CALL (NPT(G|(MXtMUl 
CALL INPT (r,2,MK,MN( 
irdNPD.GT.l) GO TO 54 

ir DAT* IS NEW. »E-OPOE» THE STATES «CALL SHürLI 
CALL ^HUFLCFtMX.MX.NX.NX.I.I.NORU.OfMtt 
CALL ^MOFLfGl.HX.HD.NJt.NU.J.O.NOPD.a,-««) 
CALL ^HUFL(G?fHx.MN,Nx,NN.1.0.NO«D.3t^XI 
CONTINUE 

PRINT F.GltG? 
HffITE(4>2ei 
CALL MPCMXtMXtNXiNKiE) 
MRITE(9*21I 
CALL MP(HXtMU«NX<NlltGll 
W«ITEI9.2?) 

22  rOPMAT(IM1/7X.10H «? MATRIX//) 
CALL MPCMXtMN.NX.NN.G?) 

20 rO»MAT(lHl/7X,IOH r  MATRIX//» 
21 FORMAT(lHl/7Xf 10H r,l MATRIX//) 

:   PEAO CHANGES IN XI ANO XLDXL 
XI ■ INITIAL STATE VALUES IN SIMULATION 
XLOXL ■ STATE AND STATE RATE LIMITS 

CALL INPT(XI«MX«MN) 
CALL INPTULOXLiMX,?) 
IFdNPO.GT.I) GO TO 55 

IF DATA IS NEW. RE-ORDEP THE STATES (CALL SHUFL» 
CALL SMUFL(XI.MX.M»j,NX.^N.»,a.NORD.a»MX) 
CALL SHUFL (XLOXL«MX t2<NXt?t|t.1tNORO«0«MX» 

55 CONTMUE 
READ CL » STEP GUST AND COMMAND INPUT LEVELS 

CALL INPT(CL.MN.I) 
PRINT XI. XLOXL. CL 

WRITE(9.1276> 
1276 FORMAT(lHt/7X«?4HlNlTlAL CONDITION MATRIX//) 

CALL MP(MX.MN.NX«NN.XI) 
KRITE(«>.1277» 

1277 FORMAT(|H|/7X.1|HSTATE LIMIT - RATE LIMIT MATRIX//) 
CALL MP(MX.2.NX,2.XLDXL) 
MRITE(9*1273) 

1273 FORMAT (1H1/7X.?(IHC0MMAN0 LEVEL MATRIX//) 
CALL MP(MN.1.NN.1.CL> 

READ IN CHANGES IN H AND 0 
H ■ STATE-RESPONSE OUTPUT MATRIX 
0 ■ rONTROL-RESPONSE OUTPUT MATRIX 

WHERf 
H«X ♦ 0»U 

73 CALL INPT (M.MR.MX) 
CALL INPT(O.MR.MU) 
IF(INPD.GT.I) GO TO l?50 

IF DATA IS NEW. RE-OROER STATFS (CALL SHUFL) 
CALL SHUFL(H.MP.MX«NR.NX.0.|.M>RO.O*MX) 

READ CHANGES IN M (AMI 
AM a MEASUREMENT MATRIX - USED FOR RES»ÜNSE ANALYSIS ONLY 
«HERE 

Y ■ M«X 

56 
C 

1250 CALL INPT (AM.MX.Mx) 
IFdNPO.GT.I) GO TO 56 

IF DATA IS NEW. RE-OROER STATES (CALL SHU^L» 
CALL SHUFL(AM.MX.MX.NX.NX.O.l.NORO.a.MX) 
CONTINUE 

PRINT H. 0. AM 
WRITE(9.23I 
CALL MP(MR.MX.NR.NX.H) 

Figure 84.    Program DIAK Program Listing (Continued) 

OIAl> ; 197 
OIAc : J98 
01 AX : 199 
DIAK ; ?oo 
DIAK 201 
DIAK 202 
OIAK 203 
OIAK 204 
OIAK ?05 
DIAK 206 
DIAK 207 
OIAK 208 
OIAK 209 
OIAK 210 
DIAK 211 
DIAK 212 
DIAK 213 
OIAK 2U 
OIAK 215 
OIAK 216 
OIAK 217 
OIAK 218 
DIAK 219 
DIAK 220 
DIAK ??.} 
DIAK 222 
DIAK 223 
OIAK 224 
OIAK 225 
OIAK 226 
OIAK 227 
DIAK 228 
OIAK 229 
DIAK 230 
OIAK 231 
DIAK 232 
OIAK 233 
DIAK 234 
OIAK 235 
DIAK 236 
DIAK 237 
DIAK 238 
DIAK 239 
DIAK 240 
DIAK 2*1 
OIAK 242 
DIAK 243 
DIAK 244 
DIAK 245 
DIAK 246 
DIAK 2*7 
OIAK 248 
DIAK 249 
DIAK 250 
DIAK 251 
DIAK 252 
OIAK 253 
DIAK 254 
DIAK 25 > 
OIAK 256 
DIAK 257 
DIAK 258 
OIAK L'59 
OIAK 260 
OIAK 261 
DIAK 262 
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r 
—— 

?9 

t 

; J 

WBITE(9,2«.) 
CALL MP(HH.MU.NBtNU«D) 
WRITE(<)«29I 
rOHMATdMl/TXtiOH M  MATRIX//) 
CALL MP<MXtMXtNXtNXtAH) 

?3 FORMAT<lHl/7Xtl9H M  MATRIX//) 
2* rORMAT(IHI/7XtltM n  MATRIX//) 

C   CHECK G4INS INPUT OPTION 
1230 GO TO (3««Jt3002.3010.3011),INPK 

C   NEM INPUT GAINS 
BK < INPUT GAINS MATRIX 
KHERF 

U ■ BK*X     (WHEN 
OR 

U ■ 8K«V ■ BK«AM»X 

ZERO ANO READ W 

•WHEN COMPUTING OPTIMAL GAINS) 

(WHEN COMPUTING RESPONSES ONLY) 

57 
C 

C 
C 
C 
c 
c 

c 
c 
c 

3M1 00 3*03 I>1«NU 
00 3003 J»1»MX 

3003 BK(|. I)««. 
CALL |NPT (BKtMUiMX) 
IFCNCONT.EO.O» GO TO S7 

If NCONT>»t RE-ORDER STATES (BECAUSE U ■ BK«X) 
CALL SMOFLCBK.MU.MX.ND.NX.O.l.NORD.O.^X» 
CONTINUE 

PRINT BK 
KRITE(9t30,) 

30 FORMAT(1H1/7X«I9H INPUT GAINS MATRIX//) 
CALL MP(MU«MX«NU«NXtBK) 

SKIP TO STATEMENT I2?0 TO REAP, QUADRATIC «EIGHTS 
60 TO 122* 

USE STARTING ROUTINE ISTRIC) TO COMPUTE STARTING GAINS - AS A LAST RD 
BK ■ -61*(M(Tl)t   Ui MEANS INVERSE OF MATRIX A) 0 
«HERE D 

W(T» > INTEGPAL(e*BT)OFIEXP<F*T|oGl*61#*EXP(F**TnOT 0 
FOR AN ARBITRARY TIME BT D 

3002 CALL STRIC<Ft6J»A.AN«e,0.MF.NU«MX,MU> 0 
CALL TDINVR(ISOL«lDSOLiNFtNFtANtMXtKMAtOCT) 0 
IF((lsOL»ID$OL>-2» 3004i3004*3005 0 

IM(T>)l IS NO 6000 - GO TO NEXT RUN • BJT FIRST* READ REMAINING OATAD 
THIS RUN ANO CHECK TO SEE IF THE NEXT RUN IS SOLVABLE - THE STARTO 
GAINS NAY NOT RE 6000 - IF SO» STOP 0 

3005 WRITE(9*3006) 0 
3006 F0RMATUHI/7X,31H INVERSE Or M(T) DOES NOT EXIST/7X*IBH CHECK NEXTD 

IPROBLfM//) 0 
CALL INPT (00.MR,MR» 0 
*EAO(S*mS) IOUM 0 
IFdOUM.GT.Ol STOP 77 0 
REA0(S«2B) INPD.INPK 0 
IF(INPK.EO.l) GO TO 1216 0 
IF(INPK.EQ.2.AN0.(INP0.E0.|.0R.INP0.E3.4))60 TO 1216 0 
MR|TE(9*3008) 0 

3000 r(WMAT(/7X*SIHNEM PROBLEM NOT SOLVABLE WITHOUT NEW STARTING 6AINS/D 
I/) 0 
STOP |1 D 

C  DEFINE BK 0 
C     AN ■ (WCTHt 0 
C D 
3006 00 3009 l-l.NU 0 

DO 300« J-I.NF 0 
SK(I.J)«0. D 
00 3009 K-I.NF 0 

3009 BK(I*j)aBK(I«J)-6l(K*I)«AN(K»J) 0 
C  MINT BK 0 

W*ITE(9*31) D 
31 FORMAT(1HI/7X*2?H STARTING GAINS MATRIX//) D 

Figure 84. Program   DIAK Program Listing (Continued) 

AK ?63 
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CALL MP(MUfMX.NUtNr,8K) 
C   SKIP TO STATEMENT ir?0 TO HEAD QUADRATIC «EIGHTS 

GO TO 1220 
C   USE USE LAST COMPDTEn GAINS IN STORAGE FOR STARTING GAINS 
C      OEfl IE BK ■ AK 
3010 MRITE(<).33) 

33 rORMAT(lHl/7Xt?eM ilSE GAINS M»TRIx IN STORAGE//» 
C   SKIP TO STATEMENT 1??0 TO REAQ QUADRATIC «EIGHTS 

GO TO 1220 
C   USE INP'lT GAINS IN STORAGE - BK ■ BK 

3011 MRITE(904I 
34 FORMAT(1H|/7X«34H USE INPUT GAINS MATRIX IN STORAGE//» 
READ CH«NGES IN QUADRATIC «EIGHTS FOR PERFORMANCE INDEX 

J « E(B»»0»R) 
«HER^ 0 IS THE MATRIX OF QUADRATIC «EIGHTS 
OQ * 0 

1220 CONTlMUE 
CALL TNPTtOOfMRfMR) 
NO«l 

81 CONTINUE 
C   PRINT 00 

«RITE(9.36> 
36 F0RMAr(lHI/7X.?7H QUADRATIC «ElGHTING MATRU//» 

CALL ''P<MRiMRtNRtNPiQO) 
C   IF NCONT ■ 0 (NO OPTIMAL CONTROL COMPUTATIONS»t SKIP TO 
C      RESPONSE COMPUTATIONS 

IF (NCONT,EO.O» GO TO ««»3 
C   CALCULATE A.E.O FOR PICCATI EQUATION 0 ■ »A ♦ A*P ♦ 0 - 
C   « " 0##0 

00 4 i«l.NU 
00 4 jBitNR 
M(I<J«>f. 
00 4 '«I.NR 

h   W(I«Jl>«(ItJ)*0(K«I>*Q0(K«J) 
C   000 ■ D*»Q»0 

00   5 I»I.NU 
00 S )«1.NU 
D0O(I.J)«0. 
00 S >f*ltNR 

5 000(I.J»«DOO(I<JI»W(I<K»«0(KtJ) 
C   INVERT HOD - 000 « (n#«0»D>! 

IF(NU-I)302«30?<30) 
302 000(1.|»*l./000(|«|l 

GOTO 303 
301 CONTINUE 

CALL TOINVR(ISOL»IOSOL»NU,NU«DOü»MU«K«A.OET> 
IF((IS0L*I0S0L»-2IA.*..7 

C   (0#»0»0>l DOES NOT EXIST - GO TO NEXT RJN 
7 WRITE(<».35» 

35 F0PMATIIH1/7X.30H INVERSE OF 000 DOES NOT EXIST//7X.11 

1 PROBLEM//) 
GO TO 1200 

6 CONTINUE 
303 CONTINUE 

C  «1 » D*»Q»H 
DO 8 Jsl.NU 
DO 8 )s|tNX 
il(I«Jt««* 
00 8 <«l.NR 

8 WKI. I»»«1(I.J)*«(I.K)«H(K.J» 
C   « » (0#»0»0»l«0#»0»H 
C      STORF « FOR OPTIMAL CONTROL COMPUTATION 

00 ■» I si.NU 
00 9 1*1.NX 
W(T«J)sO. 

Figure 84.    Program DIAK Program Listing (Continued) 

DIAK 329 
DIAK 330 
DIAK 331 

s DIAK 332 
DIAK 333 
OIAK 33« 
DIAK 335 
DIAK 336 
OIAK 337 
DIAK 338 
OIAK 339 
DIAK 340 
OIAK 341 
DIAK 342 
OIAK 343 
OIAK 344 
DIAK 345 
DIAK 346 
DIAK 347 
DIAK 348 
OIAK 349 
OIAK 350 
OIAK 351 
OIAK 352 
OIAK 353 

STATEMENT 890IAK 354 
OIAK 355 
OIAK 356 

PEP OIAK 357 
OIAK 358 
OIAK 359 
OIAK 360 
OIAK 361 
OIAK 362 
DIAK 363 
OIAK 364 
OIAK 365 
OIAK 366 
OIAK 367 
OIAK 368 
OIAK 369 
DIAK 370 
DIAK 371 
OIAK 372 
OIAK 373 
OIAK 374 
OIAK 375 
DIAK 376 
OIAK 377 
DIAK 378 

•H CHECK NEXTOUK 379 
OIAK 380 
DIAK 381 
OIAK 382 
OIAK 383 
DIAK 384 
DIAK 385 
OIAK 386 
OIAK 387 
OIAK 388 
DIAK 389 
DIAK 390 
DIAK 391 
DIAK 392 
DIAK 393 
DIAK 394 

; 
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DO <*   'sltNU 
q W(I«Ji=*<I«Jl »OODf!.K)«Hl(K,J> 

C   »N » F - r,l*(0*»0»D> :»0*«0«H 
C      AN • » OF EQUATION 0 = **P • PA ♦ 0 - PED 

oo io I»I.NX 
00 10 J=1.NX 
AN(I. l)»F(ItJ) 
00 10 Ksl<N>l 

10 AStI.,ll=AN(I.J»-r.l (I«KI«ri(K,J) 
C   0 x -H*»0*D»(0*»0»0):»D««0»H 

00 \2   I>ltNX 
00 12 J«1.NX 
OdtJisO. 
no 12 K«I.NIJ 

C   E = O^M 
DO 13 1*1.NB 
00 13 J=ltNX 
E(I<J)=». 
00 13 Kal.NB 

13 E(I.Jl=E(I.J)»00(I,K»»H«K,J) 
C   0 ■ M««n»H - M*»0»0#(0*»0,0»«»O^^O^H 
C     0 « Q OF EQUATION 0 = **B ♦ PA ♦ 0 - PEP 

00 !<• 1»1.NX 
DO 1« J»!»NX 
DO 15 K»l.NR 

15 0(I.Ji«0(I«J)»H(K,i)»F<K.J» 
\h  0(JtIt=0(IiJ) 

C       WI   «   (D^^O^Ol:»61# 
DO   16   1 = 1.Nil 
DO   16   J=1.NX 
Wl(|tJ)>0 
DO   16  K=l«NO 

16 HKIt J)*WI <I«JI *00n( I.K)*GI( J<K) 
C       E   »   G1»(0*#0»0) !»r,l* 
C      E ■ F OF EQUATION 0 » A#P ♦ PA ♦ 0 - PfP 

DO 17 I«1.NX 
00 17 J«I«NX 
E(I<Ji«0. 
DO 16 K*1«NU 

18 E(I<Ji*E(ItJ)*r,l (I,K)*W1 (Ktj) 

17 E(JfI<sE(I<J) 
C   P91NT AN.E.Q 

WBITE(9t32) 
32   FORMAT(1H1/7X,36HSTABTING  MATRICES   FO1»   PA«A»P»O-PEP«0//» 

KtlT|(9«t5> 
CALL   '(PIMXiMXtNXtNXtANI 
WRITE(9t26) 
CALL   'OP(MX«MX.NXtNX«E) 
WRITE(<».27) 
CALL   MP(MXtMX«NX«N«iOl 

25 F0RMAT(//7Xfl0H A  MATRIX//) 
26 F0RMAT(lHl/7X»lOM F  MATRIX//) 
27 F0RMAT(lMl/7Xtl0H 0  MATRIX//) 

C   DUMP r«H» AND AM ON DISC TO CONSERVE STORAGE 
C      P, Pr, AND EP USE STORAGE EQUIVALENT TO TMTSE MATRICES 

REWINo 2 
WRITE(2» F 
WR1TE(?> H.AM 
ITERC=0 

C   CHECK GAINS INPUT OPTION 
GO TO (3000.300e»?C50,30001,INPK 

C   FOR ALL OPTIONS EXCEPT INPK « 3 (USE »K IN STORAGE), AK > BK 
3000 00 7010 I>1«NU 

00 70)0 Jsl«NX 
7010 AKd. nsBK(I.J) 

Figure 84.   Program DIAK Program Listing (Continued) 

OIAK 395 
OIAK 3<>6 
OIAK 397 
OIAK 39« 
DIAK 399 
OIAK 400 
OIAK 401 
OIAK 402 
OIAK 403 
DIAK 404 
DIAK 405 
OIAK 406 
DIAK 407 
DIAK 408 
DIAK 409 
DIAK 410 
OIAK 411 
DIAK 412 
DIAK 413 
DIAK 414 
DIAK 415 
DIAK 416 
DIAK 417 
DIAK 418 
DIAK 419 
DIAK 420 
DIAK 421 
DIAK 422 
DIAK 423 
DIAK 424 
OIAK 425 
DIAK 426 
DIAK 427 
OIAK 428 
DIAK 429 
DIAK 430 
DIAK Ol 
DIAK 432 
DIAK 433 
DIAK 434 
DIAK 435 
DIAK 436 
DIAK 437 
DIAK 438 
DIAK 439 
DIAK 440 
OIAK 441 
DIAK 442 
OIAK 443 
DIAK 444 
OIAK 445 
OIAK 446 
OIAK 447 
OIAK 448 
DIAK 449 
DIAK 450 
DIAK 451 
OIAK 452 
OIAK 453 
DIAK 454 
OIAK 455 
DIAK 456 
OIAK 457 
OIAK 458 
DIAK 459 
OIAK 460 
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20S0 CONTINUE 
C   « ■ F» r,l»K 
C      » » CLOSED LOOP STABILITY MATRIX 

DO 7011 I»l.NX 
DO 7011 J>liNX 
A(I<Jl>F(I«J) 
DO 7011 K-l.NU 

7011 A(I«Jt>A(ItJI*C,l (I,K)»AK(K. J> 
C   H» H« D»K 
C H   IS   NOW   CLOSED   LOOP   STATE-HF.SPONSE   OUTPUT   HATAIX 

00 701? I»1.NR 
DO 7012 JMiNX 
DO  701? K>1 .Nil 

7012 H(I.J)aH(I«J>*rM I<K)*AK(K.J) 
C       COMPUTE   (M»0«H)#»Q»<M*0«K1 
C P   ■   OMM*0«K» 

00  7013   I'ltNR 
DO  7013  J«I.NX 
PlItJ)>0. 
00  7013  K»1.NR 

7013 P(I«J)«P(I«J)*O0n«K)»H(K.J) 
C EP   •   (H»0«K>*»P   «    (HtD'KI^^QÄiM^D»«» 

DO 701*   1M.NX 
DO  701*.   J«l.NX 
EP(I>JI«0. 
DO  7014  K'ltNR 

7014 EP(lt ))»EP(I.J»»H(K,1)»P«K.J» 

C        SOLVE   FOR   INITIAL   R1CCATI   MATRIX   P   FROM 
C 0   »   A#»P*P*A»    (H«n»K>#»O»(H*0,K) 
c 
C      VIA SUBROUTINE CAL 
3     P IS WORKING MATRIX HERE - RICCATI MATRIX RETURNS IN EP 

CALL CALtU*EPtPtKWA«NXtMXtlMAX«l«|ER9tEE> 
IF<1ERR.EO.O> CO TO 875 

C  EBROP ENCOUNTfRE^ IN CAL - GO TO NEXT *JN 
MRITE(9t3a) 

OIAK 
DIAK 
OIAK 
DIAK 
OIAK 
OIAK 
OIAK 
DIAK 
DIAK 
OIAK 
OIAK 
DIAK 
DIAK 
DIAK 
DIAK 
OIAK 
OIAK 
DIAK 
DIAK 
DIAK 
DIAK 

VIA SUBROUTINE CAL DIAK 
AFTER SOLVING FOP SECOND P« SOLVE FOR DIFFERENCES IN P SETKEEM ITERADIAK 

THUS INITIALIZE DLFFFRENCES AND CONVERGENCE CPITEBI* DIAK 
P IS 01FFEPENCE AND »I IS THE TOTAL ^ICCATI MATRIX OIAK 
INITIALLY PI IS ZERO DIAK 

00 100 IsltNX OIAK 
00 100 J«ltNX OIAK 
EPtlt i)»0. DIAK 

Figure 84,    Program DIAK Program Listing (Continued) 

lORLEM//» 
REA0(Stl?lS) I0UM 
|F(|DtlM,GT.O) STOP 77 
READ(S«28J INPOtlNPK 
IF(INPK.EO.l) GO TO 1?16 
|F(|NPK,EQ.?.AN0.«INPO.EO.1.0P.INP0.E3.fc»» GO TO l?16 

NEXT RUN NOT SOLVABLF WITH PRESENT STARTING GAINS - SO STOP 
WRITE(9O00«l 
STOP || 

SET P « EP» INITIALIZE PI » 0 
875 00 87«, l«liNX 

DO 87«. Jal«NX 
PI(I.J)»». 

876 P(ItJi«EPH»J) 
UPDATE A AND Q MATRICES FOR NEXT ITERATION 

A » AN - E«P 
0 « Q* P»E#P 
TO SOLVE FOR P FROM 

0 « A*»P * P»A * Q 

<.61 
462 
463 
464 
4.65 
466 
467 
460 
469 
470 
471 
472 
473 
47* 
475 
476 
477 
478 
479 
480 
481 
'32 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
496 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
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no id n«liNX 

100 A(ItJi=AN(I,J)-FP(I.J( 
no 10' I»I.NX 
no u.- J=I.NX 
00    Ifi.    K = l,NX 

101 0(I.J>rO(ItJ).D(I,")«FP(K,J) 
10?    0(Jt I 1 rm I . J) 

1*00   CONTINUE 
no ?o»g I=I,N« 
DO   ?0i0   J=1.N« 

?oio pf(i. i)=P(i.j).PI (r. J) 
CALL   ■fCONOm» 
WPITf (9.3v,Sm    TT 

30S5      rOBMAF(///»,ftMTIMF   =.rio.S//) 
C CALL   C»l    -P    I«;   AGAIN   WOOKINT,   «ATRI*   -   «ICCATI   MATRIX   HETURNS   IN   Q 

CALL   CALl (A«QtP«KWA«NX«Mft*mAX«ltIC9R«EEEl 
TEE-Ef »i'J. 
CALL   -.ECONI)(TT» 
«RITE(<Jf 3i)S5)    TT 
IE dE-R.EO.ai   r,0   T"   87<. 

C        ERROR   E rou^TERE')   IN   CAL   -   r,o   TO   NEXT   Rjo, 
KRITEC.a^l 

39   EORMAM IH1/7X. V>H   DICCATl   SOLUTION   IS   D I VERGT^./ZTX . 1 9H   CHECK   NEX 
1   PROMi. E'^Z/t 
READ(-.l?l5l    imjM 
IE(ID iM.OT.UI    STOP   77 
REAr)(-..^8)    INPO.INDK 
irdN^K.EU.l )   r,o   Tn   1?1») 

IE! IN"»f.EU.?.A''IO. < INPn.EU.l .QR.INPD.E'J,«») I   GO   TO   l?16 
C        NEXT   RUN   NOT   SOLVABLE   WITH   P^rSpNT   STARTING  GAINS   =   SO   STOP 

WRITEC.JüOfll 
STOP   1 1 

C        SET   P   =   0 
S7<.   00   B77   1 = 1 .NX 

00   877   J=l.NX 
877   P(I.J»=ü(I.J) 

If( ITKRC.GT.O»   GO   TO   10^7 
C        ON   SECO'iO   ITERATION   -   SOLVE   FO»   DIFFERENCE     Pi   P   -   PI 

DO   30^«   1=1.NX 

«ATRIX 

DO SO-O 1=1.NX 
DO 30^0 J=1.NX 
EP(1. n=o. 
A(I.Ji=AN(I.J) 
DO 30=0 K=|.Nx 
EP(1. I)=EP(I.J)»E(T.K)»P<K,J» 

3050 A(I.Jt=A(I.JI-E(I.'l,,(PI(K,.()«P(K,jn 
00   30^?   1=1.NX 
00   30s?  J=I.NX 
0(I.Ji=k'. 
DO   30^1   K=1,NX 

3051 0(I.J)sU(l.J)-P(I.»f I'FPiK.J) 
3052 0(J.11=0(1.J) 

;        BEFORE   ^.OING   TO   THE   NPXT    ITrR/(T!0N.   CHECK   FOR   CONVERGENCE 

Figure 84.   Program DLAK Program Listing (Continued) 

DO 30SH J=l.NX 
3958 P(I.Ji=P(I.Jl- »Id .J) 
3e57 CONTI-iUE 

ITERCriTERCH 
C   U »DATE A ANÜ 0 FOP NFXT ITERATION .WHERE 
c A = 6N - E»!0 ♦ PI» - (P*PI) •s TOTAL R ICCATI 
c 0 = .P«E«P 

c 
c 
c 
c 

TO SOLVE FOP THE nlFF EPENCE P FROM 

0 ■ A*»P . P»A ♦ <■ 

0 IAK 527 
D IAK 528 
D AK 529 
Ü AK 530 
0 AK 531 
D AK 532 
D AK 533 
Ü AK 534 
I) AK 535 
0 AK 536 
D AK 537 
0 AK 538 
0 AK 539 
Ü AK 5*0 
0 AK 5*1 
0 IAK 5<»2 

0 IAK 5*3 
0 (AK 5^ 
Ü IAK 5*5 
0 tAK 5*6 
0 (AK 5*7 
D IAK 5*8 
0 IAK 5*9 
0 IAK 550 
0 AK 551 
D IAK 552 
0 [AK 553 
0 (AK 55* 
Ü IAK 555 
D IAK 556 
0 IAK 557 
0 IAK 558 
D (AK 559 
0 IAK 560 
0 IAK 561 
0 AK 562 
0 IAK 563 
0 IAK 56* 
0 [AK 565 
D AK 566 
0 [AK 567 
0 [AK 568 
0 [AK 569 
0 [AK 570 
0 [AK 571 
0 AK 572 
0 IAK 573 
D 'AK 57* 
0 AK 575 
0 AK 576 
D AK 577 
0 [AK 578 
D AK 579 
0 AK 580 
0 IAK 581 
D AK 582 
0 AK 583 
01 AK 58* 
0 AK 585 
01 AK 5*6 
01 AK 587 
01 AK 588 
01 AK 589 
01 AK 590 
01 AK 591 
01 AK 592 
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CONVf Pr,ENCf IS HrtfN THf ARSOLUTt CMAMr,f IN THF FLEHE^TS OF THE RIOIftK S^J 
MATfttX HETWffN IT^HATIONS IS LESS Ii^4 THE ABSOLUTE VALOE OF THE 01AK S«". 
T1ME> EE 0'AK 595 
ONLY CHECK Tnr UPof-R T91 üNCULAR ELEMENTS OIAK S96 
ICTsC 0>AK s97 

DO 10; 1=1.NX UI*K 598 
00 10S J.I.NX U1AK 599 
ADIrAkSIPd.J) > U1AK 600 

IF(APt.LT.l.E-?ul r.Q TO »55 U1*K 6l)1 

IF THE ELEMENTS ABf SMALL. CONSlOE« THE»« AS ZERO AND COjNT THEM AS CDIAK 602 
IF(APf.LT.).£♦'/> r-O TO »88 0IAK fe03 

IF THE ELEMENTS APE lARr.p. CONSIDE« THE1« AS DIVEPCINC AND GO TO NEXTOIAK bO«. 

«88 

WPITECJO«»» 
REA0(S.»215)    ID.IM 
IF(IO.IM.GT.O)   STOP   77 
BEAOC-.Z«)    INPO.INDK 
IFdNoK.EU.n   CO   TO   171^, 
IF(|N"K.E(1.?.AND. (INPn.E'i.l.O».INPO.E'J.<»M   GO   TO   J?16 

NEXT   RU l   IS  NOT   SOL^nRLF   WITH  PRESENT   STA'TING   GAINS   -   SO   STO0 

WRITEf^OoOQ) 
STOP   11 
A3I=A^S(Pl(I.Jt) 
IFiAPl.LT.l.E-»!?)      GO   TO   10S 

106 »ATxP(I.J)/PI(I.JI 
RATxAMSIRAT) 
ir(RAT-EE) 1I>S.I'*5.107 

COUNT C'INVFRGED ELEMfNTs 
105 ICT=lrTM 
107 CONTlJUE 

IF IGT ^OES NOT EOUAl NC. THE N'l^ftE« Of   ELEMENTS. A^n THE NUMBER OF OIAK 622 
TION^ OOE5 NOT EQi'AL ITER. 0^ TO NEXT ITERATION OIAK 623 

108 IF(NC-ICT)|0<>.1??.109 01** ^ 
109 IFtfT^RC-ITER)lOCO.lOnl.lCOl OIAK 625 

IF ITERC EQUALS ITER. NO CONVERGENCE - R'lNT LAST TWO RICCATI MATDIAK 62b 
AND '•.0 TO NEXT BOfi OI*« 627 

1001 W91TEi9.12ilITtR.irT 0IAK «>28 
1?0 rORMAT(lHl/7X.18H MOT CONVEPGFQ IN n.1<.H ITERATIONS-FIRST TERM TOU1AK 62<) 

OIAK 605 
OIAK 606 
DIAK 607 
OIAK 608 
OIAK 60«? 
OIAK 610 
OIAK 6ll 
OIAK 612 
DIAK 613 
DIAK hit 
DIAK 615 
OIAK 616 
DIAK 617 
DIAK 618 
DIAK 619 
DIAK 620 
DIAK 621 

IFAIL /AS I*/) 
ITERM=ITER-1 
DO 30Sfc 1=1.NX 
DO 30S4 Jsl.NX 

3054 P(I.J>sP{I.J)*PI(I.J» 
WPITEi9,121)ITER 

121 FORMAT(///?3H P MATRIX AT ITEJATION 13//) 
CALL >'P(MX.MX.NX.MX.P) 
«R1TE(<»,121)ITERM 
CALL "PiMX.MX.tlX.NÄ.PP 
WRITE(9.39) 

C ••• MOOIFTCATIONS 
CR   RE*0(s,l215) IOUM 
CR    IFdO'lM.GT.O) STOP 77 

(»EAO(s.2H) INPD.INPK 
IFdNOK.EJ.l) c,0 TD 1?16 
IF(|NOK.E0.2.AND.(INP|).EU.1.0R.1NPD.E3.<»)) GO TO 1216 

NEXT RU-; IS NOT SOLVkBLF WITH PRESENT STARTING GAINS - SO STOP 
WRITE(9.3008) 
STOP d 

C ••• MODIFICATIONS 
122 CONTINUE 

C  COMPUTE OPTIMAL GAINS 
C     K a -(D##0«n)!«D#»0#H - (0<#0#D)«»Gl»0 

DO 30^ I«1.NX 
DO 30S6 J=1.NX 

3056 Pd.JisPd.JWId.J) 
DO 12*   1*1.NU 
00 12^ J=l.NX 
Figure 84.   Program DLAK Program Listing (Continued) 

CR 
CR 
c» 
c 
CR 
CR 

OIAK 630 
OIAK 631 
DIAK 632 
Ü1AK 633 
DIAK 634 
DIAK 635 
UIAK 636 
DIAK 637 
DIAK 638 
DIAK 639 
OIAK 640 
DIAK 641 
DIAK 642 
DIAK 643 
DIAK 641. 
DIAK 645 
DIAK 646 
OIAK 647 
DIAK 648 
DIAK 64^ 
DIAK 650 
DIAK 651 
OIAK 652 
OIAK 653 
DIAK 654 
DIAK 655 
DIAK 656 
DIAK 657 
DIAK 658 
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AK(I< j)=-ri(I.Jl 
00   12=.   H=UNX 

125   *K(It ))xAK( I,J»-Wl (i.tO»P(K. Jl 
C        SET   COMMAND   FEEO^OSrtaiJD  GAINS   To   ^fO 

NXMNC=NX-NCS»I 
00   nf>   1 = 1.NU 
UM^lf-NU 
DO «fe J=NXMNC«NX 

C ••• MODIFICATIONS 
C     A(I|. 0=0. 
C ••• MODIFICATIONS 

86 AKII t l)«0. 
C ••• MODIFICATIONS 
C     RfCOMouTE * - CLOSFD LOOP STAHlLITr MATUIX 

REWINn ? 
PEAD(7) A 
DO 88 1*1«NX 
DO 88 jMtNX 
DO 88 K=l,NU 

88  A(I.Ji=A(I, J) .r,i ( t .K(«AK(K, j) 
C ••• MODIFICATIONS 
C   PRINT GUNS MATBIX AMD P1CCATI MAT«I* 
«00<> FOSMAf (lHJ/7X.nM GAINS MAT9IX//I 
«»•10 HRITEO^OOS) 
4005 F0RMAT(lHl/7X,}5M PlCCATI MftT^IX//» 

CALL MP(MX.MX.NX.NXIPl 
WRITE(<)«4004) 
CALL MP(MU.MX.NU«Nx,AK> 

C   RE-READ H AND M MATRICES FROM DISC 
REWINn 2 
READ(') 
REAOOI M»AM 
IF (NCONT.LT.?) 00 TO 82 

C  RECOMPUTE QUADRATICS WEIGHTS ON CONTROL «TtS 
NSCSS-NF-NU»! 
DO SO I=NSCSS.NF 
II«I*«JSCRR-NSCSS 
IJ«I-MSCSS*1 

00 80 J»NSCSS.NP 
JJ«J«NSCRR-NSCSS 

BO 00(||.JJ)»-P(l,J»»r,Hl.IJl/(H<JJ.j)»D(II«IJn 
REKINn 2 
REAOO F 
NUU«Nll»NU 
NCU>0 
00 84 1*1«NU 
00 8* J«NSCSS.NF 
IF(ABS(AK(l,J)i.GT..OS» GO TO 8« 
NCU«NrU»l 

8* CONTINUE 
IF(NC).EO.NUU) GO TO 85 
ir(NO.GT,iTERO) GO TO 85 
NOaNO*! 
IMPK»-« 
INPD»? 
GO TO 81 

85 CONTINUE 
WRITE(6«83> IRUN 

«3 FORMAT(17HQ MATRIX FOR CASE,I 3» 
CALL 1UTP<MR,MR.NR,NR,00»6) 

82 CONTINUE 
WRITE(6.7776) 

7776 FORMAT (20 (<»H    )) 
C   PUNCH IDENTIFICATION 

WRITE(6.9010) TRUN 
9»I0  FORMAT (21MfiAINS MATRIX FOR rASF.,13) 

ÜIAK 659 
OIAK 660 
OIAK 661 
OIAK 66? 
OIAK 663 
OIAK 664 
OIAK 665 
UIAK 666 
OIAK 667 
OIAK 668 
OIAK 669 
OIAK 670 
OIAK 671 
OIAK 672 
OIAK 673 
OIAK 674 
OIAK 675 
OIAK 676 
OIAK 677 
OIAK 678 
OIAK 679 
OIAK 6dO 
OIAK 681 
OIAK 682 
OIAK 683 
OIAK 664 
OIAK 685 
OIAK 686 
OIAK 687 
OIAK 688 
OIAK 689 
ÜIAK 690 
OIAK 691 
OIAK 692 
OIAK 693 
UIAK 694 
OIAK 695 
OIAK 696 
OIAK 697 
OIAK 698 
OIAK 699 
OIAK 700 
DIAK 701 
OIAK 702 
OIAK 703 
OIAK 704 
OIAK 705 
OIAK 706 
OIAK 707 
OIAK 708 
OIAK 709 
OIAK 710 
DIAK 711 
DIAK 712 
DIAK 713 
OIAK 714 
OIAK 715 
OIAK 716 
DIAK 717 
OIAK 718 
DIAK 719 
OIAK 720 
OIAK 721 
OIAK 722 
OIAK 723 
OIAK 724 

Figure 84.   Program DIAK Program Listing (Continued) 
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c  PUNCH OPTIMAL (UINS 
CALL    ■iUTPtMU>MX.NU.NX,AKt6) 
WPITE1^.7776» 

C INVERT   M   MATRIX    (IN   Pt   FOP   COxPi'TATION   3r   («STAR   =   K»M: 
PO   8V7   1=1,NX 
00   »«»J   J=1.NX 

892 P(I.J(=AM<I,JI 
CALL TDINVR(lSnL»inSOL»NX,NX,P.MX.KrtA,OET> 
ir{ ( ICOL»IDSOL>-2> flfl<*»«««».«<>f' 

C   IT M MATPIX DOESN#T INVERT, TORCET CO^PJTATIOM OF «STAR - SKIP TO 
C      RESPONSE CALCULATIONS (STATEMENT 89«»» 

8.90 MQITE(9,<tO) 
«.0 FORMAt (1MI/7X.1?H « MAT»U INVERSE DOES NOT EX IST//7X, JOH IGNORE 

tT//> 
r,0 TO «9* 

C   COMPUTE KSTAR (IN AN1 
889 00 »200 1=1,NU 

no 12i0 J=I,NX 
AN(I, 11=0. 
00 12"« K=1,NX 

1280 AN(I, n*AN(l,JJ»AK(I,«l»P(K.J) 
C   ST09E KSTAR IN Wl 

no S8 1=1,NU 
00 58 J«1,NX 

58 WKI, M«AN(I,J) 
C   PRINT A^n PUNCH KSTAO 

WRITE(9,1281» 
1281 F0RMAT(IH1/7X,13H KSTAR MATRIX/» 

CALL 4P(MX,MX,Ml),Nx,ANI 
WRITE(«li««9011) IRUN 

9011 FORMAT(,2IHKSTAR MATRIX FOR CASE«I3) 
CALL nUTP(HX,MX,NU.NX,AN,A» 
WRITE(6.777(S> 

C   GO TO RESPONSE CALCULATIONS 
GO TO 894 

893 no 89-4 I«1,NU 
00 89" Jal,NX 
WKI. l)=HK(I,J) 
AK(I, l)=0. 
00 89" K3|,NX 

898 AMI, l)=AK(I,J)»flK(I,K»»AM(<.J> 
00 89=. 1 = 1,NX 
DO 89u J=l,MX 
A(I,J)sF(I,J) 
DO 89^ K=1.NU 

895 A(1,J>=A(I,J»*G1(I,K)«AK(K,J> 
MPITE(9,<»2) 

«»2 FORMAT(IHI/7X,41H AIRCRAFT RESPONSES «HTH PRESCRIBED GAINS//» 
89«. 00 <.0S2 1 = 1,NR 

DO <.0S? J=l,NX 
00 «O^? K = 1,NU 

<»052 H(I.J>=H(l,J>*n(l,i'>»AK(K,J» 
GO TO (H50,851,H5n,NOC0V 

851 CONTI"UE 
DO 6000 1=1.NR 
no 60^0 J=1,NR 

6080 ORd, t)=0. 
AJsO. 
KCOM= 

6076  KCOM=KCOM»t 
WRITE(9,41) KCOM 

«I FORMAT(IH1/7X,36H rOVARIANCF ANALYSIS FOH DISTURBANCE,13//) 
00 *0^0 1=1,NX 
00 4070 J=1,NX 

4020 E(l»Jt=G2(I»KCOM)»r,?(J,KC0Mi 
no ISOT«; I = I .NX 

DIAK 
OIAK 
DIAK 
OIAK 
DIAK 
DIAK 
DIAK 
DIAK 
OIAK 
OIAK 
DIAK 
DIAK 
IDIAK 
DIAK 
OIAK 
DIAK 
DIAK 
OIAK 
DIAK 
OIAK 
OIAK 
DIAK 
OIAK 
OIAK 
OIAK 
DIAK 
DIAK 
OIAK 
OIAK 
DIAK 
DIAK 
OIAK 
OIAK 
OIAK 
DIAK 
OIAK 
OIAK 
OIAK 
OIAK 
OIAK 
OIAK 
DIAK 
OIAK 
OIAK 
OIAK 
OIAK 
OIAK 
OIAK 
OIAK 
OIAK 
OIAK 
DIAK 
DIAK 
OIAK 
OIAK 
OIAK 
DIAK 
OIAK 
OIAK 
OIAK 
DIAK 
UIAK 
DIAK 
OIAK 
OIAK 
OIAK 

725 
726 
727 
728 
729 
730 
731 
732 
733 
73* 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
76» 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 

Figure 84.    Program DIAK Program Listing (Continued) 
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no 6C '«! J = I .Nx 
607S   0(I.Ji=ft(I,J) 

CALL   '-ALnfJ.E.O.KW''..Nx.MX.IvA)(.^fFE^».«rr) 
ir(|EwP,EQ,C')   r-o  TO  <<4h 
WPITF(q.u3) 

<»1   F0»MA1 ( lHt/7X.'«H   rOV»PIANCf   'AT^IX   DM^FFINED/ZTA^TH 
IIA^CF   ANALYSIS//) 
r,0   TO   HSO 

«<»6   WOITF (q.<.iiSl ) 
<.??!    FORMAT (//». 1«H   C')V/>RIaNCE   MATRIX//) 

CALL   ■■f(MX.MX.,^« .NK.E» 

no   «.OST   1 = 1 .NP 
no   '•T-'»   J=l.NX 
AfJd. I)««, 
no «»oo K = I,NX 

<»053   AN(I. II=AN( I. J) ♦H( T ,K )»F(K. |i 
no   40''»   1 = 1.NR 
no uvu j=t ,NP 
MPd« l)=0. 
no   '•O^   K = |.NX 

<.05<.   WRd.  »!=««( I. J) «ANf I.K)»H( J.Kl 
WRITE (9.<.'JS5> 

<»05S   FORMA'(|Hl/7X.?7H   P^SOONSE   rOWARlANCE   MATRIX//» 
CALL   ■•"(MR.MR.MP.MP.WP) 

no ISO"'?  1 = 1 .NR 

no hlin JSL.MP 
OR(I. l)=OP(I.J)*¥U{I.J) 

6077   «JsAJ.wRd .JI»'10(I.J) 
00   7(MC   1 = 1.NX 
no 7ois J=I,NJX 

p d. JI = '■. 
no   7fIS   K=l.NX 

7015 Pd.Ji=P(I.J)»?d.'<)»»H(J,Kl 
no   70 If«   1 = 1 »NX 
nO   701*«   J=1.NX 
Od.Jl=5. 
nO   7?'*.   K=ltNX 

7016 Od.Jl=Od,J).Ayd.K>»P(K,J) 
*PITE (<».*'•) 

4<t   FOBMAT dMl/7X.->0H   «EASHREMEMT   COVARIA^CE   VIATRIX//» 
CALL    'P(MA.MX.JX.N<.0> 
no m? i = i.Nu 
no 11 I? L=l»NX 
«(d.Li=C. 
00 111? K=l.NX 

1112 Wd.H=«(d.L).AKd.K)»E<K,Li 
00 60 <S 1 = 1.Nil 
00 60*S J=1.NU 
nood. j)=o. 
nO 60 'S K = 1,NX 

60B5 OOD( l..))=OOD( I. J) »w (1 .K ) »AK r J,K ) 
WRITF(g.45) 

itS   FORMAT dMl/7X.?6H   rONTHOL   CTVAPIANCE   lATPIX//» 
CALL   "PCMO.MU.MU.NM.DODI 
IFINOrOV.GT.?)   '■.O   TO   ? 
00   lid    1 = 1.NX 
00   lid   J=1.NX 
Pd.Jl=«. 
IF(E(t,I) .LT.l.F-'' )   r,0   TO   llll 
IF(E« i.Jl .LT.1.F-? .»   r,0   TO   llll 
Rd.Ji=Ed.J)/SnPT(ed.I»»t(J.J>) 

llll   CONTINUE 
WRITE i"».46» 

46  FORMAT dHl/7x,11H   <;TATK   CROSS-CORRELATION  MATRTH//) 
CALL    'PCMA.MX.NX. »iX.P) 
DO   11'?   I = i.Nl) 

Figure 84.   Program DLAK Program Listing 

01 AK 791 
0 AK 792 
01 AK 793 
01 AK 794 
01 AK 795 

IGNOHE COVARD) AK 796 
01 AK 797 
0) AK 79« 
0) AK 799 
01 AK HOC 
01 AK 801 
01 AK 802 
01 AK 803 
01 AK 804 
01 AK 805 
01 AK 806 
01 AK 807 
01 AK 808 
01 AK 809 
01 AK 810 
01 AK 811 
01 AK 812 
0 AK 813 
0 AK «14 
0 AK 815 
0 AK 816 
01 AK 817 
01 AK 814 
0 AK 819 
01 AK 820 
0 AK 821 
0 AK 822 
0 AK 823 
0 AK 824 
0 1AK 825 
0 AK 826 
0 AK 827 
0 IAK 828 
0 IAK 829 
0 IAK 830 
0 IAK 831 
D [AK 83? 
0 AK 833 
0 AK 834 
0 IAK 835 
0 IAK 836 
0 IAK «37 
0 IAK 838 
0 AK 839 
0 AK 8H0 
0 AK 841 
0 AK 842 
0 IAK 843 
1) [AK 844 
D AK 845 
0 [AK 846 
0 [AK 847 
0 :AK 848 
0 IAK 849 
0 IAK 850 
0 IAK 851 
0 IAK 852 
0 IAK 853 
u IAK 854 
0 AK 855 
D IAK 856 

(Continued) 
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1 

Pd.Jl =W(II l)»Ä« (I.Jl 
1113 CONTI'DE 

WJITEC.'»?) 
<»7   FORMAT (lHl/7)(,i.lH   rONTROL-STATE   «0H-5JM   COB^ELATnN   MATRIX//) 

CALL   •«B(MX«MX«NII»N»»P) 
no Hi* I = I.NR 
DO   l\\<*   J=liNi< 
P(I.J)='J, 
P( I.J>=AN(I.J)»H(I.Jl 

1114 CONTIHE 
WRlTF(<}«i.a) 

<»8 FORMAT (1HI/7X.4?M PESoONSE-STiTE ^00-SllM CORRELATION MATRIX//! 
CALL ''P(MXtMX.NR»N».P) 
or» ins i = i.NX 
00   lll^   J=l.NX 
P(l.j>=i, 
1F(0(I .1) .LT.l .F-?!-1 r,0 TO Il|5 
IF(0( i.J) .LT.l .F-?,) 00 TO ]l\<3 
P(I.J)=Q( I.J)/SORT(()( I.I)»')(J.J) ) 

1115 CONTINUE 
WRITE iR.*»^) 

Ut  FORMATllHl/TX.TTH   «EASUPEMENT   CHÜSS-CJPRELAT 10-1   MATRIX//) 
CALL   "P(MX.MX.NX.Nv.Pl 
no n^o 1 = 1.Nx 
DO   13' 0   J=1.NX 
P(I.J)=0, 
00   13   1   K=1,NX 

1301 P(I.Jl=P(I.J)♦AM(I.K)«F(K.J) 
P(I.J)=P(I.J)»AM(I.J) 

1300   CONTI^'UE 
WBITE(R.l3t?) 

1302 F0RMAT(lHl/7X,<.?H   »'FASLIREME'lT-STATE   RDml-S1)»«   COnREL AT ION  MftTRIX//) 
CALL   '»P(MA,MX.i\|X»N».Pl 
DO   \\]f>   1 = 1.NU 
DO   lll^   J=1.NX 
P(I.J)=0. 
DO   11)7   K=1.NX 

1117P(I.J)=P(I.J)»W(I.'')»AM(J,K) 
P(I.J)=P(l.J)»Wl(I.J» 

1116 CONTINUE 
WRITE<R.SO) 

50 FORMAT(lHl/7X.fc7H CONTROL-MFASUREMENT POK-SUM TORRELATION MATRIX/ 
1) 
CALL "P(MX.MX.NI).NX.P) 

2     COMTI'd/E 
00 63 1=1.NX 

63    0(I.n=SOWT(0(I.I) ) 
DO 6* 1 = 1 »Nil 

6<»    DOn(I.I)=SORT(DOD(I.l> ) 
WRITE(R.65) ((I.OOn(I.I)).I=l.NU» 

65 F0RMAT(lHl//20X.16h P.M.S. rONTROLS/.«Sx.13.13X.E1S.8)) 
WRITE(9.66) ((1.0(1.1)) .1 = 1.NX) 

66 F0RMAT(1H1//20X.?0M R.M.S. MEASUREMENTS/(SX.13.13X.£15.8)) 
DO i*0<-f>   1 = 1.NP 

<»056 WR(I.r)=SURT(WR(I.T) ) 
WRITE (9. «.."»S 7)    ( (I.W3( I.I) ) .I = l.NR» 

<»057  F0PMAT(IH1//?0X.17M  R.M.S.   SEsPuNsFS/(SX.13.13x.E1S.8)) 
IF(KC0M,LT,NN)   r.O   TO   6U76 
WRITEO.fti)) 

bt F0RMAT(lHl/7X.31H TOTAL RESOONSE COVARIANCE MATRIX//) 
CALL ■iP(MR.MR.NR.MP.QP) 
00 61 1=1.NR 
OD 61 J=1.NR 
P(I.J)=P. 

Figure 84.   Program DIAK Program Listing (Continued) 

DIAK flS7 
OIAK «5-* 

DIAK H5<) 
DIAK «60 
DIAK 861 
DIAK 86? 
DIAK 863 
DIAK 860 
DIAK 86S 
DIAK 866 
DIAK 867 
OIAK H68 
DIAK 86R 
DIAK «70 
OIAK 871 
DIAK 872 
DIAK 873 
DIAK 87^ 
DIAK B7S 
DIAK 876 
DIAK 877 
DIAK 878 
DIAK 87R 
DIAK 880 
OIAK 881 
OIAK 883 
DIAK 883 
OIAK 88«. 
DIAK 885 
OIAK 886 
DIAK 887 
DIAK 888 
DIAK 889 
DIAK 890 
DIAK 891 
DIAK 892 
OIAK 893 
DIAK 894 
DIAK 895 
OIAK 896 
DIAK 897 
DIAK 89(J 
DIAK 899 
OIAK 900 
DIAK 901 
DIAK 902 
OIAK 903 
DIAK 90<. 
DIAK 90S 
OIAK 906 
DIAK 907 
DIAK 908 
OIAK 909 
DIAK 910 
DIAK 911 
DIAK 91? 
DIAK 913 
DIAK 91"» 
DIAK 915 
DIAK 916 
DIAK 917 
DIAK 918 
DIAK 919 
DIAK 920 
OIAK 921 
DIAK 922 
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rtfS^ÜMS£S/C>x,i3,3X.t»i>,H) | 

t^lS.ai 

IT (rW( T , I ) .LT.l .r-5;   )     r,o    TO    b, 
IF(0^(,NJ) .LT.t .r-^'H    r,0    TJ   h, 
P( T t ji =IJW( j, j)/so?(r (OQ (i. i) «u- (j. n ) 

61 CTlTl   U£ 

6? ro*MAMlHl/7X.4 ,H   TOTßL   KES^OVSK   C-v.)SS-CÜ3^EL AT ION   MATS(IX//I 
CäLL   itMuu.Mx^RtMPfPi 
DO   «»0"3'   l'ltNP 

IS08?   09( I, n=S'JWT (i)J( I . j ) l 
irfOITF (9.6^1 )    ( (I .rP( i , l ) ) • 1 = 

6t>ai    Fa»MAi ( JHI/7X,'.»3HTOTAI,  ».^.S. 

WBITF(Q.6i74)    AJ 
f.f,78      FO»MA' ( lHl//?0X.|7H0llAO5ATIr   TOST 

fl50   ONT?   I)F 
IF(N0o,£Ü,' )   r,o   TD   307 
irjNS'EP.Efl.O.aWD.k^AMO.EO, •)   fiü   TO   H07 
CALL    rIMF'<(A.r,o,H.x.Xi .nx.oxi .XLOJ(L»r,\J,r,S.».IPLS»ITITL»IUNIT.CL 

IT.DT.  ,T,YMA<.Y'MN,1FLT.IW(IN. IÖATE .MSTEP .N5AND.MfL0T«NOmN»NN.NX 
?.Mr,.,N,-s,N»>(,MX^,M\,"X.^POl;|.'jO-,NAMFl,\(A^t?'SCAI «N^WY. T l .T?.NfjLG 

«97   CONTI   !JF 

CALL   30LEb(KX«A.MX.!?R.rl 
TTFPC-,' 

1200   "FAOC-.l^lSI    Ion« 
if (in i".r,T. Mf",o TO 7777 

l?lS   FOPMAr (?n ) 
PFAnC1- ,>H)    I'IPO. INPK 

I?i6   IfirtJNsTPUN»! 
SFWIN-    P 
SrAD(>l    F 
PFAPK.)    H.AM 
PFAn(-i.?B)   hCOr.'T 

RFA0( -«38)    .M0C0V«NcTFP.r-jRA"jrn\P3lN,MPLnT 
WOITE fQ.17)    INPO»lMPK,riC0NT,N0C0V.MSTFP.^5AM0«MPPlM«NPL0T 
IFC.N^O.EU.ll   r,0   Tf    1?1C< 
WRITER.1?7|)    IFLT.IRUN 

FiO   TO   {121 )«l??<. I »30.1 ?4c.j2«t)MINP0 
7777   CONTTiiE 

ENDFI. F   «1 
EMD 

DIAK 923 
DIAK 92"* 
01AK 925 
OIAK 926 
DIAK 927 
DIAK 92« 
ÜIAK 929 
DIAK 930 
ÜIAK 931 
DIAK 932 
OIAK 933 
OIAK 934 
OIAK 935 
DIAK 936 
OIAK 937 
ÜIAK 93« 

•  OIAK 939 
•NFDIAK 9*0 
)  UIAK 9*1 

DIAK 942 
ÜIAK 943 
ÜIAK Qt*!* 
OIAK 945 
DIAK 946 
DIAK 947 
DIAK 94d 
OIAK 949 
OIAK 950 
DIAK 951 
DIAK 952 
DIAK 953 
OIAK 954 
ÜIAK 955 
ÜIAK 956 
ÜIAK 957 
OIAK 958 
ÜIAK 959 
OIAK 960 
OIAK 961 

Figure 84.   Program DIAK Program Listing   (Concluded) 
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P!JOr,P   M   FFOC 
OlMFN- ION   r(4m45) .Cl («O.util f'vJMuiUi)?) •HUOtV))    , 

• n(<*•'.i h) i an (4 )«<».'n •Q(<<i)«<»'}i« AI<(US«<»0) «'IK (&6«<t?) *0J0K(06«40)» 
• AK,r,(   fi«itv) «XI C 9<'-4)      .r)K(   ä««1)) •A(<>i>«<»ü) <X(<»   «43) *C<<*0*<»0) • 

r)IMFM-,10N   lj(40«40I.V<O»q)«E(9«<9|«PSt*f0»/'»U)«DO(«i.*»0)    • 
• DOOf'6. •'i) .^^ÄCS   ) «T (T >.S O thri(Sj»'»0) «DJVCSui .ÜJVT (30) « ^(SO) 
• jr(S    ) .AHT (50.4" I . Y (<4 :..<♦;) .2 (-»I. t'Ki» .MO^I^^f) 

AORAY   D; "ENS I UNS 

MX = 4fl 
M5 = 4,') 

MNN = ? 

MM=40 

MFH = 4 
^F = S' 

IN^UT   r-.TEOEK   PftPawiETF»S 
BCAOC» I)    JMfiX.Nl r^.NiHS.MOrOW.NHFfilN 
SEAOf .. 1 1    NX.NP.ND.NN.NFTtN«- 

FORMAT (<» .1?) 
REAOI-.l)    {N0P,5( n . I = | ,MX) 
rTc:9= 

MM=NX 
WRITEl«»^)    iMAXtNIT^f 
FORMAT ( IMI/TX^QM   M4XIHUM   NO, 

n9H   M'XIMijM   NO.   OF   OUT"-'   L01P 
iBlTE(«»U)   NOCOV.MHFr,lN.MO^R 
FORMAT(//7X.BH   NOCOV   a»I3»5XiQM   IMkE^IM   r.I3,SX.7H   NOP^   =.T3//) 
WPITEC». 13)   NX.NR.MlJtNM.NFF.Nf 
F0RMAT(//7X.1S" NO, 0^ STATES =..n.5XtlQM NO. OF RESPONSES =«13// 
17X.1H^ NO. Of TONT^OLS =.I?.5'.??n MO. OF OISTiHBANCtS =»13// 
P7X.29.-i NO. OF FCEOFOPhAPU  '".TüTES =. 13,'/7X. ?6H MO. OF FIXEÜ-FO«^ 
3A1NS r.U//) 

.NOIAK 

OF iNNt-f LOO*» irr^ATIONS =»I3//7X. 
!TE4AT^J^IS =.13//) 

FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC 
FFOC  20 
FFOC  21 
FFOC  22 
FFOC  23 
FFOC  24 
FFOC 
FFOC 
FFOC  27 
FFOC  2* 
FFOC 
FFOC 
FFOC 
^FOC 

INITIAL  TfP SI?F 
60 REAO('=.l?77) EPSI 

INPUT RrAL PARAMFTt^S 
RFAD(>.1?77) AJSTft=- 
AJT = A ISTA«^ 
wRirt(Q.5;3S) 

5'j35  PORMATt  //7X.?PHL';^EST COST "XPEC TELU A JSTAR ) / » 
v*RITE(r).S 33) 4JSTAR 

5133  FORMAT (//7X. (6'-,lJ.4) ) 
WRITE'«.?)    (M0i*0(I»»I«l»MX) 

? FORMAT(//7X.?7M   STftTES   AKE   OK^iERtO   AS   SUC-t//( 7x . 3113) ) 
REAn(-.l277)   O^OC 

.1?77)    ALAM.tiELT.ALAMn 
l?77 

3 

RFAIK 
FORMA' 
Nf.sl 
NC=l 
NUNST: 

nl 

ROWS   AN'"   COLUMNS  OF   PIXPO   OAIMS   —   KJ 
SEAO(-.l)    (IF( 1) .JPd) .Isl.-JF) 
'VRITFiQ^i ) 
F0RMAM//7X»29HFIXr0   RAINS SOW 
WRITE(9.2ia)    (IF<I).JP(I).I=I.NF) 
FORMAT(?lX.?Ift) 

i 
3 
i* 

S 
b 
7 

9 
10 
11 
1? 
13 
14 
IS 
16 
17 
l« 
10 

2S 
26 

29 
30 
31 
32 
33 
3«. 
3b 

rOLMMN//) 

^FOC 
FFOC 
FFOC 
FFOC 3o 

GFFOC 37 
FFOC 38 
FFOC 39 
FFOC 40 
FFOC 41 
FFOC 42 
FFOC 43 
FFOC 44 
FFOC 45 
FFOC 46 
FFOC ^7 
FFOC -»S 
FFOC 49 
FFOC 
FFOC 
FFOC S? 
FFOC 53 
FFOC 54 
FFOC 55 
FFOC 56 
FFOC 57 
FFOC 
FFOC 
FFOC 60 
FFOC 61 
FFOC 
FFOC 

50 
51 

58 
59 

62 
63 

FFOC  64 

Figure 85.   Program FFOC Program Listing 
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I 

INPUT SYSTEM 
CALL ^0 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

C fFOC 65 
C  INPUT SYSTEM MATOICES — F ,01 . r,2,M.üt M« 0 FFOC 66 

(f.MJi.MH) FFOC 67 
»ERO(r,i,M*,MU) FFOC 68 
7F«0(G2.Hi(.MNMI FFOC 6<» 
»CRO(H,MR.MXI FFOC 70 
7FH0(D»MP.MU) FFOC 71 
^FrtOUM.MMtM») FFOC 7? 
'FHO (OtlWtM^i FFOC 73 
INPKF.MX.MX) FFOC 7<» 
TNPTiGl.MX.MJi FFOC 75 
tNPT(r.?«HX.MNK|) FFOC 76 
INPT(H.M«.MX) FFOC 77 
INPT(n.MRfMU) FFOC 7« 
tNPT(AM,MM,MX) FFOC 7<) 
IMPT (0,MB,MH) FFOC 80 

C  INPUT OPTICAL GAINS FFOC 81 
CALL /FHOUKG.MUfM«! FFOC 8? 
CALL iNPT(AKG«Mll,Mx) FFOC 83 
CALL ^HUF(F»r,l,r,?.M,AM.AKr,.V.,lOSlO.MX,>JX.MO,\(«,«m,vjM,Ma.'MU.MNN.NM) FFOC 84 
WPITEO.Ulü) FFOC 85 

1010 rOBMAT(lHl/7X,lnH r  MATRIX//) FFOC 86 
CALL "P(MX.HX.NX,N».F) FFOC 87 
WHITEO.mn FFOC 88 

lOlt rOBMAT (1H1/7X,) -H r.j MATRIX//) FFOC d1» 
CALL '^(MXiMN.NXtNM.Gl) FPOC 90 
WRITEiO.lil?» FFOC 91 

101? FORMAT <1H1/7X.ICH r,? MATRIX//) FFOC 92 
CALL «PtMXtMNN.NX.'jNfG?) FTOC 93 
WRITE(9.1on) FFOC 94 

ion TORMAl (IH1/7X.ICH M  MATRIX//) FFOC 95 
CALL MP«MR,MX,NR.NX,M) FFOC 9u 
WRITE(O.l0l4» FFOC 97 

1014 rORMAT(lHl/7X.UH r, MATRIX//) FFOC 98 
CALL •iP(MR.MN.NR«NM.D) FFOC 99 
WPITE(<»tiai5» FFOC 100 

1015 rORMAT(lMl/7X,l<iH M MATRIX//) FFOC 101 
CALL MPCMHtMXtNMtNviAM) FFOC 102 
W»ITEro,1016» FPOC 103 

1016 F0RNAT(|H1/7X,1CM 0 MATRIX//) FFOC 10« 
CALL "P(MR.MRtNP»NP.O) FFOC 105 
CALL 7Et<0«AKP,MUtMMI FFOC 106 
L»l FFOC 107 
DO 17=i0 I«I»NU FFOC 108 
00 17^0 J«1»NM FPOC 109 
ira,r,T.NF) GO TO 1750 FFOC 110 
ir(|, .iF,IF(L)) GO TO 1750 FFOC 111 
irU.ME.JF(Ln GO TO 1750 FFOC 112 
• '<P(I.J)«1. FFOC 113 
00 17M Nsl.NX FFOC lU 

1751  *MT(L.N»«AM<J,N) FFOC 115 
L«L«l FFOC 116 

1750  CONTINUE FFOC 117 
WP|TE(9.1017) FFOC 118 

1017 FORMAT(1HI/7X,49H MEASUREME'lT MATRIX FOR FIXED FORM GAINS//» FFOC 119 
CALL MP(MF,MX.NFtNX.AMT) FFOC 120 
MRITE(9*1500) FFOC 121 

1500 FORMAT<|M|/7X.9?H OPTIMAL RlCCATI GAINS//) FFOC 122 
CALL «PHU.MX.NUtNM.AxG» FFOC 123 
DO ISr.l I>I,NM FFOC 124 
DO 15 I J»ltNX FFOC 125 

1501 Sn«J)>AM(I.J) FFOC 126 
CALL T0INVR(ISOL«InS0L>NXfNXtSfMX*KMA«OE1t FFOC 127 
IF<(IS0L»IDS0L»,LE,?> GO TO 1502 FFOC 128 
WRITE«9.|403» ISOL.IOSOL FFOC 129 

1403  FORMAT(//7X.5IH MEASURFMENT MATRIX IS NOT iNVERTiaLC« ERROU CODE »FFOC 130 

Figure 85. Program FFOC Program Listing (Continued) 
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150^ 

U<JS 
c 

STOP  n 
in U s  i = i.N'i 
00    14   s   J«I»MX 
AK ( I.  Hat, 
no 14 ? K»I»NJ< 

ft^d« n»AK(i»ji*AK«(i«tn»s(<«j( 

C OFFINf   K? 
CALL    IN*3! (AK.MU.MM» 
00   14   4    I = 1,MIJ 
00   14   4   Jxl,NX 
RK(!. I)»AK(r«J)»(1,-AKP( I, J) ) 

l^Oi.      SX(I. |)»AK (I, J)»ÄKO ( I, J) 
CALL    1 ^JPT (RK ,MII,MM | 

W^ITF (O, 1'' 1«) 
1018   FORMftT (1H1/7X.?"'H    INITIAL   RAINS 

CALL    ^P (MIJ^MX.■ÜI^N,'. AK    ) 
WQITEC»! 1;'19) 

101^ FOkMAT(//7X.1OM K? MATPIX//) 
CALL '»(MiJ.MM.MD.MM.HKI 
mAL'.M.LT..9q) r,0 TO 14f.«, 
no 14 7 i = i .NO 
00 14 7 J=1,NM 

l<»07  OFLK ( ! , J)=r. 
no TO 14Cn 

c 
C   INPUT P-FSENT F\\%0   RAINS -- -tKLAMROA) 
1406  CALL 'FrtO(AK,Mii,MM) 

CALL INPT(AK.M'1,MM) 
WPITEC^.KiPO) 

10?0 FOPMAr (//7X04H POpSE-lT FIXrD dAlNS -• 
CALL "P(Mü.MM.NIJ.NM, AK ) 

C 
c 

'HI)//) 

<1 (LAMBOA)//) 

INPUT FTXEO PPCDICTOO -- DELKI (LAMH!)A) 
CALL 'EPO(nEL»<.MU. iM) 
CALL TMPT(DELK.MU.MM) 

1401  WOITEC«l'?l) 
10?l FORMAT (/^XOSH PSt-SE'lT PREOlCTO« -- OFL« 1 ( LAMRDA )//) 

CALL 'PtMU.MM.MD.N^.DELK) 
C 
C 
172 

173 
C 

TAKE ST^P IN LAM^OA 
ALAM = .'.LAM-DFLT 
WPITEl^.l73) ALAM 
FORMAT (//7X.<5MLAMHnA .FQ.T) 

PREDICT RAINS FO= NE« LAMRUA 
PO 31  1=1,NU 
00 31  J=1,NM 
OK(I. ll=nELK(I,J) 
nFLK(T.J)=AK(I,J) 

310 A<(I. I)=AK(I,J)+DK(I,J) 
C 
c 
c 

7 

INITIAL ''ONOITIONS 

NL = ! 
LAST=' 
NCHK = 
NGO=0 
NIT = 0 
FPS=EPS1 
AJI = r .»AJT 
AJL = A IT 
WRITE (<}.4(i51) NIT 

4'3 ?1 FORMAT( ///7X,qMlT 
WRTTF(R.59) rPS 

"RATION. 13) 

FFOC 131 
FFOC 132 
FFOC 133 
FFOC 134 
FFOC 135 
FFOC 136 
FFOC 137 
FFOC 138 
FFOC 139 
FFOC 140 
FFOC 141 
FFOC 142 
FFOC 143 
FFOC 144 
FFOC 145 
FFOC 146 
FFOC 147 
FFOC 148 
FFOC 149 
FFOC 150 
FFOC 151 
FFOC 152 
FFOC 153 
FFOC 154 
FFOC 155 
FFOC 156 
FFOC 157 
FFOC 158 
FFOC 159 
FFOC 160 
FFOC 161 
FFOC 162 
FFOC 163 
FFOC 164 
FFOC 165 
FFOC 166 
FFOC 167 
FFOC 163 
FFOC 169 
FFOC 170 
FFOC 171 
FFOC 172 
FFOC 173 
FFOC 174 
FFOC 175 
FFOC 176 i 

FFOC 177 
-■: 

FFOC 173 1 
FFOC 179 i 

FFOC 180 
FFOC 181 , 

FFOC 182 
FFOC 183 
FFOC 184 
FFOC 185 
FFOC 186 • 
FFOC 187 

: 

FFOC 188 
FFOC 189 
FFOC 190 I 
FFOC 191 
FFOC 192 1 
FFOC 193 -;:; 

FFOC 194 
FFOC 195 
FFOC 196 

Figure 85,   Program FFOC Program Listing   (Continued) 
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c 
C OOINT    r,-lMS 

«•00<»      FORMA! (//7X.nH   (VAINS   MATOlX//» 
CALL     iPlMLUMM.Nll.NM.A^ ( 

C 
C        IMTIAL'7E   r.PAOIFNf   oROJCCTIOl 

IFINfi '.ME. M    r,0   TO   S 
10   1^   1=1.NU 
DO    16   J=l.NM 

16 A<P(I.J)=AK(I,J) 
C 
C      INITIALl'f    AW9AYS 
C 
C     COMPUTE   F»ai«K«(i.4MRI>Ä»»M«« 
c 

5   DO   \?   J=I.N» 
no \P.  i = i.Nu 
cn.Ji=w. 
no i? K=I.MM 
C(I.Jl=C(I.Jl*IAK(T.K)«BK(I.Kl«ALÄH»»AM(K,J) 

I?   CONTI-l/E 
IF(LA^T.NE.l)   ftO   Tn   6^ 
00   15)    1=1.NU 
DO   1S1    J=1.NM 

151   njOK( l .JI=AK(I. Jl ♦aLft,»«RK(I.J) 
«SITE (0.1.1??) 

1022  F0»MAr(//7X.37M K»(LAMHDA)   rQs   »ESPOUSE   C»LCULATiONS//» 
CALL    'PCMIJ.MM.MU.NU.O.jn'O 

66   CO^TIiUE 
00   8   t=l.NX 
no   R    Is I .NX 
A{I.J«=F(I.J) 
DO  *   '=1«NU 

«   A(I.JtsA(l.J).'-il ( I.K)«C(K,.I) 
IF(NL.NE.l)   r,0   TO   IH* 

C   CMEC« FOP STAMILITT OF 4 
CALL ^OLES(NX.a.MX.BP,M) 
KKBO 
TI«1 

<»21   IF(RR(in .LT.O.) Gn To 18S 
C 
C   IF UNSTABLE -- HALVE OELTA LAMBO* ANO P^FDirTO» 

69 I=NUN T»l 
wiTEfo.ia«)  I 

IS«   FORMAT (//7X.2<.HUNSTABl.f   —   THAN.-.E   fiAMS//7X. 13. I*HTH   INSTAB 
1F(NU'ST,E0.3)   r,0   TO   S071 
ALAM=(lLAM»DFLT 
IF(NU\5T,e0.l) RO TO 5071 

C 
C  FIRST OR THIRD INSTAHILlTY -- HALVE PREDICTOR 

00 50'*n 1 = 1.NU 
00 SOaO J=l.NM 
A«(l, I)=AK<I,J)-ÜK(I.J) 

5»<.0  OELKI f ,J)=D«(I.J)/'. 
AJT«A l«;TArt 
NUNSTTNUNST»! 
r.O TO 17? 

C 
C  SECOND 0" FOURTH INSTALLITY -- HALVE OELTA LAM«0« 
5071 nELT»'>ELT«.5 

C ••• MODIFICATIONS 
ir(DEl.T,LE.1.0c-:>6)**lTE(<>.77!.0>OELT 

771.0 F0RMAT(IHI.//.1X.S1H»»« EXIT ')N OFTECTIMG VERY SMALL VALUE 
IT •••.Glf.*) 

Figure 85. Program FFOC Program Listing (Continued) 

FFOC 197 
FFOC 19* 
FFOC 199 
FFOC 200 
FFOC 201 
FFOC 202 
FFOC 203 
FFOC 20«. 
FFOC 205 
FFOC 206 
FFOC 207 
FFOC 20« 
FFOC 209 
FFOC 210 
FFOC 211 
FFOC 212 
FFOC 213 
FFOC 2U 
FFOC 215 
FFOC 216 
FFOC 217 
FFOC 218 
FFOC 219 
FFOC 220 
FFOC 221 
FFOC 222 
FFQC 223 
FFOC 224 
FFOC 225 
FFOC 226 
FFOC 227 
FFOC 228 
FFOC 229 
FFOC 230 
FFOC ?31 
FFOC 232 
FFOC 233 
FFOC 23«. 
FFOC 235 
FFOC 236 
FFOC 237 
FFOC 238 
FFOC 239 
FFOC 2*0 
FFOC 2*1 
FFOC 2*2 

1LITY/IFF0C 2*3 
FFOC 2*4 
FFOC 2*5 
FFOC 2*6 
FFOC 2*7 
FFOC 2*8 
FFOC 2*9 
FFOC 250 
FFOC 251 
FFOC 252 
FFOC 253 
FFOC 25<» 
FFOC ?55 
FFOC 256 
FFOC 257 
FFOC 258 
FFOC 259 
FFOC 260 

FOR DELFFOC 261 
FFOC 262 

itsmni 
.W..M.M... 
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Jf (OFi T.Lf .».I^-IM^O 7J I71S 
c ••• HOOIFrrATio^s 

no so r?  1 = 1 ,NII 
no SO'? J=l»NM 
nFLK( r ,j)=D'<( i. j) 

507? A<( I. M =ftK ( I .Jl-DK ( I ,,)) 
C 
C 

C • 
C 
c • 

18S 

STOP AND PUNCH r.MNS 
ir (NU .sT.Cu.3t r,o 

•• MoninrATiONS 
ALAMnrALAHO«nHI.T 

••   ««oniFlCATIONS 
AJT=A ISTA4 
NUNSTr' 
r,a '0 1 7? 
1F(0RII I'D.üO.r.. 
KK=KK.? 
r,0 TO Q?3 

ft Si: 
TO 

^V 0^ FOJWTM INSTABILITY 

92? KKrKK, ■ 1 

<J21 
ri»ii. 
CO TO 

) r,n TO 

'»Z'. CONTI- ■UE 
c 
c »ECOMPUi £ A 

no 1«^ ' I = ». ! 'IX 
00 1«: ' J=l, ,NX 
A(l.Ji =F(I, .J) 
no 187 K«t, nNII 

Ifl7 A(!.J| rAI I, ,J)*^ 1 <I 
c 
C  COMPUTE M.OKM. 0= (H. 

IB'» 00 70' '? 1 = 1 1 .NR 

) no TO j?^ 

v?u 

To 1'C 

.l<)«C(R, J) 

(H.nK^K) (H»Ü<M» . DO 

00 70 1? J=|,NH 
HOK(I.J)=H(I»J) 
00 701? K=1,NU 

701? HOMI.J)=HOK(I.Jl 
iriLAsT.EU.l) r,0 
no 7un i = iiNR 
DO 70r3 J=1.NX 
Cd.Jlr". 
DO 7013 K=1.NP 

7013 C( T.Ji=C( I.J) »Ol I.K I'I-TIK (K,J) 
D' 70". 1 = 1.NX 
D  70!<. J=1.NX 
R(I.J»=r, 
no 70><. K = 1,NB 

70J<. P(I.J>=KMI.J)«MO*(w,I i^CC*, )) 
no 1H 1=1.NU 
DO \H   J=l.NB 
DO( I« )>=0. 
DO 18 K=1.NR 

18 md. i)=Di3( I .J> »Of". I i"0(K. I) 
DO O'-. 1 = 1.ND 
00 43i. J=1.NU 
D0D( I. J)=i;. 
00 4 3a K=1.NP 

434 000(I.J)=000(I.J)♦oo(T . K 1 «0(K.JI 

COMPUTE COVAPIAMCF: MATRIX 

CALL rovA^(xi,a,r.».r,?,s.E 
UTFR.l .lERR.KWA» 
IF (IE'P.EU.i)) .'0 Tn 17 
IF(NL.NE.l) V)   TO .. 
DO f>   ' = 1. NU 
no f>   i=i.Nx 

."S.V.U.NX.MFr.vjN.Mx, Mfr.MF^.MNM. I MAX. 

Fr0C ?ti 
FF0C ?(54 
FFQC ZbS 
FFOC ?hb 
FF0C ?67 
FF0C ?6H 
FF0C ?l>1 
FF0C ^70 
FFOC ?7J 
FFCC 273 
FFOC ^73 
FF0C ?7<, 
FFQC ?7S 
FFOC ?7S 
FFOC ?77 
F^-OC ?7B 
FFOC ?7Q 
FFOC 2Ö0 
FFOC ?m 
FFOC ?8? 
FFOC ^H3 
KFOC ?8<. 
FFOC ?8S 
FFOC ?86 
FFOC ?87 
KFOC ?Ö8 
FFOC 289 
FFOC 290 
FFOC 291 
FFOC 29? 
FFOC 293 
FFOC ?9a 
FFOC 295 
FFOC 29b 
FFOC 297 
FFOC 298 
FFOC 299 
FFOC 300 
FFOC 301 
FFOC 302 
FFOC 303 
FFOC 304 
FFQC 30S 
FFOC J06 
FFOC 307 
FFOC JÜ8 
FFOC JÜ9 
FFOC 310 
FFOC 311 
FFOC 312 
FFOC 313 
FFOC 314 
FFOC 315 
FFOC 31*) 
FFOC 317 
FFOC 318 
FFOC 319 
fFOC 320 
FFOC J21 
FFOC 322 
FFOC 323 
FFOC 32.. 
FFOC 32S 
FFOC 32o 
FFOC 327 
FFQC 328 

Figure 85.   Program FFOC Program Listing (Continued) 
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no fi - = i«M*'' 

GO TO W 
CONT I rl»E 
AJT = l .>■-.?- 
If(NO.NC.!I 50 TO ^T 
r-o  TO i rsh 

CALCULAT-   cl■s^ 

ft J T « f.. 
DO    Kl    1=1.NX 
00    T».     J=l.NX 

3^   AJT = A IT«W( I ,JI <tx ( J ..)) 
■VITt (t). 1??)    AIT 

1??   FORMAT (//7X.    RM   CU^T    =    .riS.-i) 
ir (NH-r,iM.fi3..))   r.O   TO   lit 
frUJf .LT.i.,)   r,0   Tn   I6Id 
IF(Ajr .LT.AJII    GO   TQ    [n 

I51C      .yciTE"5. JH!'?) 

UOa     TOWMA i (///A.'.-IH   COCT   FXCEFn^    lO   TIMfs   LOwFST   COST   eXPFCTKO//) 
'.V3I TF ig, IHI 

t<* FQQMAT ( lHl/7« . IHM   COVARIANC:    -ATRlx//) 
CALL     'P (MA.M)(,'JK,N»,X) 
STOP I 1 

10 lF(N|r,.NE.l ) GO TO ^50 
130    IF(NG i.EO,?) GO TO /S7 
C 
C   COMOUTE XM. MXM (NWEBSE 

00 1?- l^l.NX 
00 I?'     J=l,'W 
C ( I • J » = , . 
00 1?- «»I« N X 

125 C( I.Jl =C( 1 •J) H ( I.K)0AM(J.K| 
CALL T»ANS ( AMT.X.T.OUO.NX.MK.'.F.Mll.XF.m^. IF) 

C 
C  C05TATF CALCULATION 
C 

CALL <-OSTAT (W.A.S.x,cs,Y,Z.E.U.y.K»«ft,M)(,^FB.^FF.\(x.NrF.lmAX.lEHRlFFOC 
IF ( IE''P.EO.' ) 00 Tn luon 
WPITE (Q. 1 <.!•.! ) 

»<.01  FOPMAT (//7X.i.SH CO^TATt- MATol? UNSTAHLF WHEN STATf MATRIX 1S//I 
STOP I 1 

C 
C  GPAOIFrgT CALCULATION 
C 
C 
C  COMOUTE 'OmH»OKMIXM<MXMl-l — ?f,l«SXM ( MX« ) - 1 
i<.no  DO 19 1 = 1.MU 

00 19 J=1,NX 
R(I.Ji=0. 
DO 19 "=1»N» 

19 R(I.J)=R( I.J)»OOII,K»»HnK(K,Jl 
DO 30 1=1.NU 
DO 1C J=1.NX 
X(I.Ji=j. 
DO 30 *=1.NX 

30 X(I.J>=X(I.J)»G1(K,I)*S(K,J) 
DO 12*   1=1.NU 
DO 1?^ J=1,NM 
DJDK ( t .J) =(). 
00 1?^ K=l.NX 

12*5 DjnK< 1 .J) =nJD< !It J)*(»(I«'<»»X(I»«V>*C<K«Jt»?, 
GO TO ^S>' 

Figure 85.    Program FFOC Program Listing (Continued) 

FFOC 3^9 
FFOC 330 
FFOC 331 
FFOC 332 
FFOC 333 
FFOC 33- 
FFOC 335 
FFOC 336 
FFOC 337 
FFOC 338 
FFOC 339 
FFOC 3*0 
FFOC 3M 
FFOC 3*2 
FFOC 3*3 
FFOC 3*H 
FFOC 3*5 
FFOC 3H6 
FFOC 3*7 
FFOC 3*8 
FFOC 3*9 
FFOC 350 
FFOC 351 
FFOC 352 
FFOC 353 
FFOC 35^ 
FFOC 355 
FFOC 356 
FFOC 357 
FFOC 35B 
FFOC 359 
FFOC 360 
FFOC 361 
FFOC 362 
FFOC 363 
FFOC 36* 
FFOC 365 
FFOC 366 
FFOC 367 
FFOC 368 
FFOC 369 
FFOC 370 
FFOC 371 
FFOC 372 
FFOC 373 
FFOC 374 
FFOC 375 
FFOC 376 
FFOC 377 
FFOC 37« 
FFOC 379 
FFOC 380 
FFOC 381 
FFOC 382 
FFOC 383 
FFOC 38* 
FFOC 385 
FFOC 386 
FFOC 387 
FFOC 388 
FFOC 38« 
FFOC 390 
FFOC 391 
FFOC 392 
FFOC 393 
FFOC 39* 
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67    CONTI UE 
C 
C    P30JFCV "I) GKaOICMl 

DO lü' 1 = 1.Ml 
DO 10~ J=1.NM 

1?*'          OJOK ( ' ,J)=AKP( t. J) . -AK(I.J) 
r.O TO RS? 

c 
C CALCJLAT RESPONSES 
c 
120   CONTI iiir 

CO   TO    H5J.BSl.85H«Nor0V 
"^l CALL   -TSP(C.«.'.?.«^.oioK.y.y,7,s.&.ts.p.u.v.xI.DO.»KG.OOO.MOK.KWA, 

INX.NFt-.NN.N^.NII.Mw.MÄ.MrF.Mt-H.M^N.M-l.mi.MS. I TEO . I MAX . 11 »M .NOCOV > 
ITFOr 

«53 CALL -^OLES INX.A.MX.RP.Mi 
«50 CONTINUE 

-T.EU.l» GO TO 57 
.fiJ.J) AJLAT = AJT 

IF(LA- 
ir(NL, 
NREGI 
Ir(NG, NE.n do ro ^3 
IF (NGII.EO.?) r.f) n 175^ 
CALL TniNVR( ISOL. inSOL.NF.Nr.T.MF.^A.OFT» 
IF((I -OL'inSOL».Lt.?) GO TO 8=? 
-OlTEtQ.I'??) 

1C23   F0^MäT (//7X.iq^   RHsnlENT   TDANsFOt<«Al IDN   NOT   I^'E^TA4LE//) 
STOP   >? 

«52   W9ITF(9«t*?«» 
10?<.   F0»MAT(      //TXOlH   r.SAfilf.viT    Ti^AfJSF')H(MATnN   MATRIX//) 

CALL     iWSCHCT.O .'nK.njV.DJVT. "F. JF.Nf .MJ.MM.MJ.MM.Xf ) 
CALL    'OLESeiF.T.MF.BR.M) 

IFtNL.GT.li)    00   TO   SCO 
IFCNG-io.GT.C»)   00   TO  500 

1756 

C 
C 

591 

500 
C 
C 

C0P3ECT   TO»   INSTABILITY   WHILE   COMPUmii   GBAOIENT 
NGHM 

IF(AjT.r,T.AJMl    NGHrO 
IFlAJl.LT.fi.)   NGB=-, 
IF(NG t.NE.üt   GO   TO   500 
NGBB=' 
EP5=E-50 
00   501'  1 = 1.NU 
DO   501   Jsl.NM 
AK ( 1» II=AK( I.J)-D»<( I. Jl 
OKd. i»=EPS0«0f (I.ll/FPSS 
IFtNC ).EO.?)   A<II.J)=ÄK(I,Ji *7,*DK11,jy 
IF(NC"i.EU.3)    AK(I.j)=AK( I.j) ».SOD* < I.J) 
IF(NC >.E0.5)    AK(I.J)=AK( I,J) *,-,K{ 1,J» 
CONTINUE 
GO  TO  7 
IFtNC-tK.EU.II   GO   Tn   5)06 

COMMUTE      RATIO   OF   COSTS 
»0C=A )T/AJLAT 
WJITEd.SClOl   ROC 

5130      FORMAT (//WX.17HPATI0   OF 
IFfRO^.GT.OROC)   LA^T'l 
AJLAT^AJT 

c 
IF(NIi .GE.NITMI LASTS 1 

c 
c 
50 
50 

NORMAL 1^ GRADIENT A^O COMPUTE 

Of 
0« 

<*0 

5UM=0. 
00 40 
00 40 
5UM = 5. 

1=1.NU 
J=1.NM 
iM»ojnK( 1. JI»nJ0 f (I, j> 

FFCC 443 
FFCC 44c, 

FFOC 445 
FFCC 446 
FFOC 447 
FFOC 44S 
FFOC 44Q 

= •FlO.'.) FFOC 450 
FFOC 451 
FFOC 45? 
FFOC 453 
FFOC 45<» 

ELT A GAINS FFOC 455 
FFOC 45b 
FFOC 457 
FFOC 458 
FFOC 45'» 
FFOC 460 

DC Program Listing (Continued) 
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SUM:5'10T (SUM) 
WP1TE1^.5011 I    SUM 

0031      FOW^ÄI (//.7X. l^Mf-a/VOlrNT   »40'M   -    iflS.^I 
SftO?     DO   10 A   1 = 1.NU 

DO 10 < J^l.NM 
103    OJDK(t.J)^OJÜK(I,Jl/SUM 

39    FORMAT (/,'7X , lqH»(0»''AL I ^FU SOAOlENT//» 
38    C»LL IP(MU»MM.NI).N»'.0JUK1 
5910  NL=0 

|P(LA;r.Eu.n   r,n  To 5 
c 
C COUNT     r,HAOIENT   DlftfCT IOMS 

NfiRi» 

NCHK = 
iFiNOC'O.r.i .0)  no m lo? 
IF<NfO.E0.3)    NCHKrl 
IF(NGi.EQ.3)    Nfit>»0 
GO   TO   110 

102   IF(Nr,r1.EO.?(    ^CHKr, 
1F(NG'I.EU.?)    NGD = lt 

110   AJOr.sä )T 
AjOGL=AJL 
DO   <»?   1 = 1 «NU 
CO   *.?   J=l .NM 
AKGII.J)sAK(I,Jl 

ki   DK(I .  il=-EPS 
Nr,=o 
NC=1 
NCO = ü 
GO   TO   <.(. 

STEP   SUr   LOGIC 

IF(AJI.LT.ü.l    GO   TO   301 
IF(AJT.LT.AJI1    GO   TO   ^1 

son 

»O lü' (I.J) 

c 
c 
c 

c 
c 
301 

UNSTAHLr   —   HALVE      STF.P   SIZE 
Ni.0=Nr 
NC=1 
NIT=NIT-i 
IF(NCri.GT.l )    NIT=N1T-1 
AJT=A lOG 
AJL = A )06L 
EPS=EoS/?. 

C ••• MODIFICATIONS 
IF (EP-.LE.1.0E-rt6) WRITE («».772' 1EPS 

7720 FORMAT(1H1.//.IX.S-H»»» EXIT ON OtTECTIMG VEi»V SMALL 
1 •••.Mf.'») 
IFIEP^.LE.l.OE-Ofclf.O TQ 173- 

C ••• MODIFICATIONS 
S»12  DO 123 1=1.NU 

00 123 Jsl.NM 
AK(I, |)=AKG(I.J) 

123   OK(I. ))=.S»DK(I.J) 
GO TO 4«. 

41    IF(NC.GT,1) GO TO AS 
IF(AJT.GT.AJL) GO TO <.7 
IF(NC1.EQ.1> 00 TO 47 

C 
c 
SI13 

46 

OOURLE C.TEP SIZE 
00 46 1=1«NO 
DO 46 J=l.NM 
AK(1. n=AK(I.J)»OK(I.J) 
NIT=NfT*l 

FfOC 461 
FFOC •.f>2 
FFOC 463 
FFOC 464 
FFOC 46S 
FFOC 466 
FFOC 467 
FFOC 468 
FFOC 469 
FFOC 470 
FFOC 471 
FfOC 472 
FFOC 473 
FFÜC 47<, 
FFOC 475 
FFOC 476 
FFOC 477 
FFOC 478 
FFOC 479 
FFOC 480 
FFOC 481 
FFOC 482 
FFOC 483 
FFOC 484 
FFOC 4BS 
FFDC 486 
FFOC 487 
FFOC 488 
FFOC 489 
FFOC 490 
FFOC 491 
FFOC 492 
FFOC 49J 
FFOC 49<, 
FFOC 495 
FFOC 496 
FFOC 497 
FFOC 498 
FFOC 499 
FFOC 500 
FFOC SOI 
FFOC 502 
FFOC 503 
FFOC 504 
FFOC 505 
FFOC 506 
FFOC 507 
FFOC 508 

VALUE FOR EPSFFOC 509 
FFOC 510 
FFOC 511 
FFOC 512 
FFOC 513 
FFOC 514 
FFOC 515 
FFOC 516 
FFOC 517 
FFOC 518 
FFOC 519 
FFOC 520 
FFOC 521 
FFOC 522 
FFOC 523 
FFOC 524 
FFOC 525 
FFOC 526 

Figure 85.    Program FFOC Program Listing (Continued) 
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MC»? 
ÄJLL='.JL 
r,0   TO   7 

c 
c HALVE     ^TEP   SI7E 
47 00   4B   I=ltNU 

00   <»H    J=I.NM 
4« AK(I. I1=AK ( I. Jt-.S«0M I.J) 
SOU     MT=N|TM 

NC = 1 
AJLL=iJL 
r,0   TO   7 

C 
C COMPUTE   NEW   STEP   SIZE 
4S IF(NC.EQ.3)   GO   TO   49 

<»31 

<.<> 

433 
SO 

432 

5415 

52 

51 

S4 
53 

55 
5016 

175 

44 

65 
5017 

57 

AJD = A.)L-AJT 
irUJ'i.LT.C.) NC = 5 
AJDn=^JLL-AJL 
IF(AJ'-I.LT.AJOD) RO TO 431 
EPSSs-'.^EPS 
00 TO 4 32 
R=(AJT-AJL»2.»äJLU/(?.«EPS»EOS) 
00 TO 50 
AJO = A IT-AJL 
AJOn=AJLL-AjT 
IFiAJoD.LT.O.l NC=4 
IF(AJo.LT.O.) r,0 T" 433 
IF(AJ^.LT.AJnDl 00 TO A33 
EPSS=iPS 
GO TO 4 32 
fl=-(4.«4JT-?.«AJL-?.»AJLL»/(EaS»EPS» 
A9=(A IL-AJLL-EPS»EPS#^)/EPS 
EPSS--AH/(2.»B» 
EPrEPcs 
AJM=A MN1(AJTtAJL»AJLL) 
EPSO=rPS 
NCO=Nr 
1F(NC.E0.3» GO TO SI 
IFiNC.FQ,4) GO TO M 
00 S2 I=1.NU 
DO 52 J=l.NM 
A<(It n=AK(ItJ>-2.»0K(ItJ) 
GO TO S3 
00 54 1=1tNU 
00 54 J»1,NM 
AK(It i)=AK(I.J)-.5»0K(I,J) 

NC = 1 
UG=1 
00 55 1=1.NU 
00 55 J=1.NM 
OKd. I)=EPSS»DK(I.J>/FPS 
AKd« n=AK( I.J) »OKI I.J> 
NIT=NIT»1 
IF(EP.GT,fl.) GO TO 17S 
WRITE(9.59) EP 
po^i-rPSS 
NC0=4 
GO TO 7 
EPS=E'3SS 
GO TO 7 
00 65 1=1.NU 
00 65 J=1.NM 
Ai<(I. I»=AK( I,J».OK( l.J) 

NIT=NIT»1 
GO TO 7 
NC = 1 

Figure 85.    Program FFOC Program Listing (Continued) 

FFOC 527 
FFOC 528 
FFOC 529 
FFOC 530 
FFOC 531 
FFOC 532 
FFOC 533 
FFOC 534 
FFOC 535 
FFOC 536 
FFOC 537 
FFOC 538 
FFOC 539 
FFOC 5*0 
FFOC 5*1 
FFOC 542 
FFOC 543 
FFOC 5*4 
FFOC 5*5 
FFOC 5*6 
FFOC 5*7 
FFOC 5*8 
FFOC 5*9 
FFOC 550 
FFOC 551 
FFOC 552 
FFOC 553 
FFOC 55* 
FFOC 555 
FFOC 556 
FFOC 5^7 
FFOC 5SS 
FFOC 559 
FFOC 560 
FFOC 561 
FFOC 562 
FFOC 563 
FFOC 56* 
FFOC 565 
FFOC 566 
FFOC 567 
FFOC 568 
FFOC 569 
FFOC 570 
FFOC 571 
FFOC 572 
FFOC 573 
FFOC 57* 
FFOC 575 
FFOC 57& 
FFOC 577 
FFOC 578 
FFOC 579 
FFOC 580 
FFOC 581 
FFOC 582 
FFOC 583 
FFOC 584 
FFOC 585 
FFOC 586 
FFOC 587 
FFOC 538 
FFOC S89 
FFOC 590 
FFOC 591 
FFOC 592 
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5^ FORMAT! ///TK.IPHSTFP SI?? c .F15.8) 

AJSTA J^Ajr 

C 
C   1» 

NJ.MST-C 

<ITI*L'7F ME* P«f0lrT09 
00 31;  1=1.ND 
00 11i J=l.NM 

311 
C 
C   Pi 

OFLK(i.J)=AK{I.J)-nFLK(I,J) 

M\lT P-'EOICTO» 
Sül«» W«!re(9.313) 

. 

313 FOOMAT (/./?X. li.H NFV' PPFOICTO«//) 
CALL  'PlMO,MM^ilJ.Nt.DFLM 
IF (AL-.M.OT.ALAMPI r.O TO 17? 
(.0 TO I 73" 

H* rORMA> <3fil0»*«3iiX»16H ALA" nELT ALAMO» 

C  STO0 PPfKB&M -- PPINT PftF.UICTOS. PUNCH OJfnuT 
S0<.l W^ITF(0.313) 

CALL  ^(MU.MM.'dJ.NM.Dri.Kl 

C ••• MOOTFICATIONS 
1730 COM I illH 

W5ITE' 1.77011 
7m FOHM* f(9HFF0C OATAI 

«PITF(1.770?) 
77C2 FORMA' ( ISHALA'I.OFLf.ALAMU) 

«V^ITE (1 .77Ci3) ALAM.nfLT.SLAMn 

7703 FOPMA' (3ßK.,*> 
W'lTF (1 .77(.4) 

7704 FOPMAM 1 IMGAIN MAT»IX) 
CALL  'UTP(MU.H".Nl).MM.AX»l ) 
W-'ITEn.77'5) 

7705 rQPMA'(•■>U(fcH    ») 
VOITt (I .77o»S) 

7706 FOPMAT(ISHP^EDICTOc OAINS) 
CALL ■.UTP(MO.M".Ni).NM,()FLK»l 1 
WPITF( 1 ,77f)5) 
F^OFIi F 1 

50?5 CONTI it)E 
C ••• MOOIFTrATIO-IS 

FND 

FFOC S93 
FFOC S"»* 
FFOC S^S 
FFOC S96 
FFOC 597 
FFOC 59« 
FFQC S9<) 
FFOC 600 
FFOC oOl 
FF(^ 60? 
FFOC 603 
FFOC 604 
FFOC 605 
FFOC 606 
FFOC 607 
FFOC 608 
FFOC 609 
FFOC 610 
FFOC 611 
FFOC 61? 
FFQC 613 
FFOC 6U 
FFOC 615 
FFOC 616 
FFOC 617 
FFOC 61R 
FFOC 619 
FFOC 620 
FFOC 621 
FFOC 6?? 
FFOC 623 
FFOC 624 
FFOC 625 
FFOC 626 
FFOC 627 
FFOC 628 
FFOC 629 
FFOC 630 
FFOC 631 
FFOC 632 
FFOC 633 
FFOC 634 

Figure 85. Program FFOC Program Listing (Concluded) 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

0Pnr,RAM UATAK 

PUWPO-.F   -   TO   S^T   ijD   DlMCNSIlNS   «NO   CALL   UATfl   BJ^PA^AT 1U^   MW-JGRAMS 

AMALI^IS-A   F   KONAP/J   K    MAHfT^H-THt   Hj'J=:V-ZtLL    IMf, 
DATE    .PlTTt'J   -   l^yc 

SUHPP.ir-HAMS   CALLFO 
DE^PH 
EWCM 
IQIAK 
OF>-nc 
OLsA 
n K 

COMMO I/INOIJT/IP.I"I.TP-J!NT. I'Jir »I ,LOCATF.NilLL.M^K(?0) , 
UQ.JS.JSD'JF.jn 

COMMQM   /INF/   NXM.NOM,NUM.COrx,M$l.MS?«M5'J.MSa 
OIMEN'-ION   SI (OoSOdi 
DIMENSION   A(NXM«NXM) » ■« (MX'-'. VUO .CfN^^^MXM) .0 (N-^MtNMM) 
OIMFMCIÜN   S?(l7c.('( ) 
OI^EN »ON fll (NXM.Nn'l) .H?(NX-<.'MIJM» 

OIMENMON Cl (N*»MtNxM) .C CW'i.'lAM) 
DIMENMON   01 1 (MPM.MUM) .PK (NUM.NRMl .HKCl ('M'l^ .l\|X'l 1 

DIMENSION   CC(NXPM.MX»UM) .tMAMt(NxBllM) 
niMEN'-lTON   S^(iJi':01) 
DIMENMON   SMOOUM ) 
DATA   -iDDIA.HDFrn.MnLS'\/fcH<i;-)TA,4MtFFÜ.'*H'iLc;A/ 
DATA    JPWIMMHDOIM/ 

COMPUTE ArtRAY STA^T !"D<:XES 

NXRM=MXM»NRM 
NXRUMTNXHM*NIJM 

Ml = l    *.   MPsMUNXM^KM    <i   M3=M->*'.)XM*NIJM    t   Mi»r»i!3*M,->1»'>J'(M 
M5=M4*NSM»NIJM 
Nl = l    «   N^sNl+NXMSNHM   «,   M3=N'* >4XM»MUvt   «   »jHsMJ + NfMÄNjXM 
N5xN4*NRM»MXM * N»i=NS»NPM»Mi|M S hi7='\l6*NIUf1«NR"1 « M8=N7*NUM»NXM 
Kl = l    +   K2=Kl ♦MXRM»f;XRMM 
K3aK?*NXRUM 

CHECK IF SCRATCH ftopAY SI7F.S »RE SUFFlCltMT 

IF(K3.riT.MB»N8=R3 
IF( (M'-,.r,T.Msn .0». (N«.r,T.MS') 1 

1CALL OEWRMfMB.'-ift.MS^.ilSi.MS» »■'iSi'»MS3t i^<n?.0«<»ui)ATA.4NK   . IW) 

CALL   nATA  PRFP4RATT0N  R90r,RaMS 

IF(COr.E,EU.HODIA)Gr   To   ibo 
IFtCO'iE.EO.HDFFOjrv-!   TD   PfeO 
TF(rO.->F.EO.HPLSA)'-.0   TO   ^fj.» 
CALL   -PRMU.^HDATA.aHK .3.J.IW) 

160   CONTr.Uc 
CALL    1DIAK(S1 CM» .rl (M?) .SI (MT) .Si (Ma) .S2(Nn .^(V?) «S2(N3) 

l4S?(N'«) .SPIN'S) .S?(M6) .MXM.^PM.NUMl 
GO  TO  46C 

?6l»   CONTI-HJE 
CALL   -iFFOUSI («D .^l ("'?! .SI (Mi) ,S|(«4» .S2(Nn .S2(M?>.S2(N3t 

l.S>(M4) .S2('>!S».S?(M'>) .NXM.NJM.WIM) 

GO   TO  46C 
360   COMTI-ilE 

OATAK 2 
OATAK 3 
UATAK H 

DATAr; 5 
QATAK r-; 

DATAK 7 
OATAK a 
OATAK 9 
OATAK 10 
DATAK u 
PATAK 12 
OATAK 13 
OATAK 14 
DATAK IS 
OATAK 16 
OATAK 17 
DATAK 18 
DATAK 19 
DATAK ^o 
DATAK 21 
OATAK z? 
OAfAK 23 
OATAf, 24 
DATAK 25 
OATAK 2fe 
DATAK 27 
OATAK 28 
OATAK 29 
DATAK 30 
DATAK 31 
DATAK 32 
DATAK 33 
DATAK i-* 
DATAK 3^ 
DilTAK 36 
DATAK 37 
DATAK 3a 
OATAK 39 
DATAK "♦0 
DATAK 41 
OATAK 42 
DATAK 'O 
OATAK 4^4 

DATAK 45 
DATAK 46 
DATAK 47 
OATAK 48 
DATAK 49 
DATAK 5U 
DATAK 51 
DATAK 52 
DATAK 53 
OATAK 54 
OATAK 55 
OATAK 56 
DATAK 57 
OATAK 5^ 
DATAK 59 
DATAK 60 
DATAK 6l 
DATAK 62 
DATAK 63 
OATAK 6* 

Figure 86,   Program DATAK Program Listing 
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CALL      LSilc1(i!)«'r. l(''l-J>«S1('J).ii(M'»t.S'('Jl).S?(N?)Oe;(N3) 
1 «S? (•* .1 «S^d-J^l •S.^C'-') •S?C)7) i'-.X»NP»VI)»N)!i*l»NRM»NÜ*) 

CALL   t TMK (SI (Ml) .^M^) .bl ( <:n . 5 1 < w») » S > ( < 1) » S'(K?) • 
|)k|K»NR«MMfN,<M»,ll('i*,«xl',M»'iX3M»IV(i<H(!H) 

U^j   COfiTl   lie 

»ETlJH TO   ••I4IN   OVt-LAV 

DATAK 65 
OATAK 66 
DATAK 67 
OATAK 68 
OATAK 69 
DATAK 70 
OATAK 71 
DATAK 72 
OATAK   73 

Figure 86.   Program DATAK Program Listing   (Concluded) 
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(   Enter  J 

Define Input/ 
Output Parameters 

I 
Read Input Data 

Into Input Buffer File 

I 
Read Print Specification 

and Set IPRIMT Flag 

I 
Prin* Input Data 

(Call IDPR) 

I 
Reorganize Input 

Data 
(Call IDRO) 

I 
Print Reorganized 

Input Data 
(Call   IDPR) 

Figure 87.    Subroutine KORG2 Flow Chart 
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Read Program 
Specification Card 

Print Error Message 
and Stop 
(Call ERRM) 

Prepare Data 
for DIAK Program 

Call Overlay 
4HK0N2, 3, 0) 

Execute with 
DIAK Program 
Call Overlay 
(4HK0N2, 1, 0) 

Prepare Data 
for FFOC Program 

Call Overlay 
(4HK0N2, 3, 0) 

Execute with 
FFOC Program 
Call Overlay 
(4HK0N2, 2, 0) 

Prepare Data 
for LSA Program 
Call Overlay 
(4HK0N2, 3, 0) 

Figure 87.    Subroutine KORG2 Flow Chart (Concluded) 
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SUBKO'.'TINE  KOUr,? 

A^ALV-'IS  -fir  KOM-.-»   /   j  ^    'a>'FSH  -   T-tfi   n(>NerWri.L   I'JC 

DATf:    .itvlTTf!   -    JMLv    1 iTS 

SDrlPw iMAMS   CAILFd 
10. o 
in c 

LArlELi f.n   COMMO'!   LI 

1* 
tP 'INT 
IN T^T 
LO'AfF 
HU\ L 
MA-K 
JO 
JS 
J,S 
JF 
JO 

FlLf.    ') I   ^09    lNaUT    DATA   ..JfrfP 
FILC   rju   Küf   Ll^lF   P-JI'iTF-. 
UPINT    CClfjTftOL.    Fl.Af, 
MOLL-KTTn    IMiF 
HOLLFK' I TH   LfCA 
HOLL'-f'ITrt   'HILL 
HOLL'-^ITH   •»f...» 
PlLl   i'Vi'i   KOM   JÜAiWU^LF   D'.TA   f ILE 
FlLi:   ■N i   fOü-    ^C^ATC^   FRf 
flLF   IV*.   t-üii   SObT3   FILF 
FILL   IMu   FO^   F'lATA   t^lLF 
PILE   Ni'   FO^   OOATA   cjLf 

OIMFN'   IOIJ   CA»n(31) 
COMMO-ZINOUT/I1»»!«. IP" IM, ISSr.N f »LOCATF.NULL^aWK (?0) . 

IJO.JS.JSO.JF »JD 
COMMO"   /IMF/   MXf'.fj^M.MIM.Cli'^ 
INTEnrB   Hl^Sf,HLOC'.H^ 'ILL.HPOL^ 

r)ATA   '-liMSFtHLOCAtHi.jiJLI. .HyOL-V-HIMSF . 4-ILOC A ''-»HN'ILL •'»riik J»*/ 
OAT A   -<PRIN«HTHIN»Hi»YT/HHB»<TUt«»HTMlN»<»MEWYT/ 
OATA   MTPUT,HMAL«HP|IT/.HTfJljT.»,r,!./AL   ,!.H=l/T   / 
DATA   -THilM.HDFFO.HnLSA/^M^'JTA.HHJ.FFO.'-t'.tL^A/ 
OATA   ••lOSTC./<»M$STfi/ 
DATA    -•C/JhC/ 

DETIN--   INP JT/0'ITPI)T   Pfl-'A:ir"Ti--Kr. 

10 = 7   i   iw=9   i   IPRT,'T = -'.   S   J'1-ö   *   JS = 5   f   Jbns?   i   JF = 1   4   JD=6 
INSfBTrMlNSF   «   L0r«TF = HLO'~A   »   NUL1.»HNJLL 
DO   In      I = !.?■' 
MA(?K( > )=Mi)OLrf 

100   CONTI IUE 

PTflD    TMPlJT   DATA   T TO    rM^Ur   nA'A   nMPFF-J   FILE 

no COMTI ,i)E 
REAfX'*» i?«)r4pn 
IF"(E0r(4) 114(1. U? 

115  CONTI-'JE 

WRITE (H« l?''))CA»0 
120 FOUMAr (^tA'»» 
130 F03MAT(A1.AT) 

RO TO 1 J- 
l<tO COMTI IUE 

ENDFIi r 1^ 
REWIND IP 

READ "PINT SPECIFICATION A'J-i «.tT IP^IMT 

U2 CONTINUE. 
PFADIro,i?') CARD 

^OPG^ P 
K0RG2 3 
K0Rr,2 u 

K0«r»2 S 
KOR(,? o 
K0RO2 7 
^ORG^ 8 
KORO.? ij 

KORr.c? 10 
KORT,? 11 
i^ORG^ 12 
K3«62 13 
K0PG2 I«. 
KOH-,2 IS 
KORG? 16 
K0R62 17 
^0«G? lo 
r,ORG? 14 
K0RG2 20 
«0Rr,2 <M 
■<npr,2 22 
K0Rr,2 aj 
«.OPG? 2H 
*.Q»C,? 2^ 
KDRG2 2o 
K0RG2 27 
K0RG2 2d 
K0RG2 29 
K0ftG2 30 
K0PG2 3i 
K0RÜ2 32 
K0RG2 33 
K0PG2 3^ 
K0RG2 3S 
«ORG^ 36 
K0PG2 37 
KÜR6/» 38 
K0RG2 3Si 
K0RG2 40 
nO»G2 -1 
K0RG2 ^2 
K0RG2 43 
K0RG2 '♦'♦ 

K0RG2 45 
^0RG2 4o 
K0Rr,2 47 
KÜRG2 4>i 
K0PG2 49 
K0RG2 SO 
K0RG2 Si 
K0RG2 S2 
^ORG? 53 
K0RG2 5^ 
^OPG^ 5S 
KORG? 5o 
KORG? 57 
K0R62 5H 
K0RG2 5M 
K0RG2 60 
K0RG2 61 
^0RG2 62 
K0RG2 63 
KORG? 6«* 

Figure 88.   Subroutine KORG2 Program Listing 
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u* 

K.6 

ua 

oprooc (<.. 
incc.r'J. 
irccA^nd 
ir(C4JO(3 
tr (CAJDO 
ir(CA-n(.i 
ir<CA«0(3 
ir(CA-n(3 
IfdP^INT 
If (IP^tNT 
IPRlNr = -J 
00   TO   1*2 
CONTI HJF 
IF(CA"r)(3 
IFdPoiNT 
IFdR^fNT 
IPBlNTa? 
GO   TO   \M? 
CONTl-UE 
IF(CAvO(3 
iniPi-TNT 
IFdP^INT 
IFdPJINT 
IFdPuiNT 
IPRIN'«| 
ftO  TO   l<.2 
CONTINUE 

13 nC4PD( | 1 i<T,oi/M-iy 
HC>r,o TO i*^ 
1 .NF.HORIf'lOO   TO   i^?. 
I .FO.MTHt'») IPPIfiT« . 
1 .FO.HTMI'lGf)   TO   \u? 
I ,tO.HF«rT) IutJINT=fc 
) .EO.HftmtOn   TO   iuZ 
I ,NC,HTPIIT»An   TO   !<.<» 
.EU.l » lPi»INTrS 
.PO.SlOO   TO   1^«' 

).NF.H.\<4L)r,0   TO 
.F'J.l > IPPli>lT=^ 
.ro.<»)r.o TO »<»? 

\'>H 

> .ME.HODTIOO TO l<.o 
•FQ.?)IP»INTSH 
.F0.4)r,0 TO 14? 
.E0.3)IPkiNTs5 
.FO.S» r,0 TO Ifc? 

PPINT Et'^OR MESSEO^ 

C 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

rfBITEdW.ISC) 
150   F0RMAT(iHl.//.MO   HPPINT   Ct^i:   SPFCIF1CATT0N  Es'JOa.//. 1». 

l43H|Ne»UT   AND  FtNAC   OUTPUT   D4T4   hlLL   BE   »»TNTfO» 
152  CONTMUE 

RCWINn   IP 

PPINT   INPUT   DATA 

IF( (fPINT.NE.I ).A»in.(!PRINT.LT.'»))r,0  TO   \S* 
WPITF'drt<|54) 

IS*   FOPHATdMJ.//f IX.7/.H»»»   INPUT   DATA   CA^OS   ••»«//) 
CALL   TOPP<IP«IW) 
wmrrdM.ists) 

156 rORMAr(//.lX.l|H»«o fNO OF INPUT DATA CAWOS ••».//» 
PCWINO IP 

15« CONTINUE 

REORGANIZE INPUT 0(\TA 

CALL TOHOdR.I«.JS) 

PRINT   REORGANISED   INPUT   DAT» 

IFdP-MNT.LT.MRO   TO   164 
WRITEdW.»6.j» 

160  FORMATdHlt//<'X.ViH»»»   HFOQGANlZfd   I«40i)T   OAT«   •••,//» 
CALL   IDPPdP.I'«'» 
WPITEdrit 162) 

162 F0flMAT(//«l)(,17M»«» ENO OF wEORGANKEO INPUT 0«>TA •••,//) 
164 CONTMuE 

READ INPUT DATA CACQS 

159 CONTIMUE 
REA0(IP.12^» CAPO 
f>,«CA.»0<n.EO.MPBlH> r,n   TO 1S^ 

KOWG? 6S 
KOPG? bb 
«ORG? 67 
KOrfG? 6b 
KORG? b>i 
K0RG2 70 
KORG2 71 
K0Rr,2 7^ 
KORGf" 7j 
KOPr,? 74 
K0RG2 7'j 
K0RG2 76 
K0RG2 77 
K0PG2 78 
KORG? 7q 
NÜRG2 80 
K0PG2 «I 
K0RG2 82 
K0HG2 63 
rORG2 6«. 
K0RG2 85 
K0RG2 «6 
K0RG2 67 
K0RG2 88 
K0RG2 89 
K0RG2 90 
R0WG2 91 
K0RG2 92 
K0M62 93 
K0HG2 94 
K0R62 95 
R0HG2 96 
IV0RG2 97 
K0RG2 98 
K0RG2 99 
KORG2100 
RORG2101 
KORG2102 
KORG2103 
K0RG2I04 
R0RG2105 
K0RG2l0o 
KORG2107 
KORG2108 
KOR62109 
KORr,2110 
K0PG2111 
K0RG2112 
K0RG2113 
KORG2114 
^0RG2U5 
K0RG2116 
KORG2117 
K0RG2118 
K0RG2119 
KORG2I20 
KORG2121 
K0RG2122 
K0RG2123 
K0RG2124 
K0RG2125 
KÜRG2126 
«0RG2127 
K0RG2128 
'<0RG2129 
«ORG2130 

Figure 88.   Subroutine KORG2 Program Listing (Continued) 
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c 
c 
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IF (CA 'om .cö.urinu» 
ir(CA -n(! > .rn.^^fn) 
lF(CAjn( I ) .ro.Hi)LSA) 

CALL   FP«M(l«4H»<OR0»*K? 

CALL   'itfEPLAY   LOtOFP 

^CT'JRN 
r-n To ia. 

r-O   TO   Z-' 

r,0   TO   TO . 
(i, 

T-,  LOAD   S.-TJUICFD   3BO&!?AMS   FOR   EAECUTION 

180 CONTI lUC 
COOE=rtMni\) 
CALL (WERUAy (4HKON?»-1«C) 
CALL IVERLAVUWKON'.I.") 
r,0 TO IS«* 

?6C COMTH ME 
CODE = r»''D< 1) 
CALL "VERl.AY(4HKOM.'«3«0) 
CALL 'WERLAY^MKOM?,?^) 
fiO TO 15«* 

360 CONTI'l'ie 
CODFrrARIXl I 
CALL >WE*'LAY('»HKOJ'.3.1) 

r,0 TO 1S9 
END 

K0RG2131 
KORG213? 
KORG2133 
K0RG2134 
K0RG2135 
K0RG2136 
K0RG2137 
K0RG2138 
K0RG2139 
KORG2140 
K0RG2i'»l 
K0RG2142 
K0Rr,2143 
K0R62144 
KORG2145 
K0R6?1'*6 
K0R62147 
KORG2148 
KORG2149 
K0RG2150 
K0PG2151 
K0RG2152 
K0R62153 

Figure 88.   Subroutine KORG2 Program Listing  (Concluded) 
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'W'OO iTINf    TIMc-P(4.r,?.H0K,X.AT,f)X.fU|,<L . G'J , GS t «t I^L» . I T I TL . 
IKJ'IIT. CL.T.OT.ST.lC«A^.YMi,'>|,IrLr.IOj^,iDATr,,MiTEP.NP(ANÜ.NPL0T 

ITl.TP.M^LG) * ~ ' 

A (MX.r'X) ,r,?(MXt'«N> .-f)K «MX.MAl .* MX) .OX {M» » .QXl (,4A) 
X) tM<tMMl .XL (MX.?) .fi^fM«.«^) .GSfMA.'tN» .l?(f-IX«SP) 
1PLO(MXWI,ITITL(:O(<I .IUNlT(4X?).rmjF(   15).LW(10) 
YMAX (MXR) .YMIN(MX5) .CLCM.l) 
SCAL    (MX3) 

0lHP.Hc.lOH 
OIMfN«. TON 
OIMfNi.iON 
01 MEN'-" ION 
01MEN-JON 
OIMEN-ION 
HTrr^-B HLANK 
RWi*l 'UN 
ir(N0'.iiT.T)   r,,-»  To  ?? 
WS(ITEf<»«?.>3) 

?Ü3  F0»MAM1M1/7X.44H'J.'>.   or  PLOTS   IS   Zf-^O   -   lONOffF   TI^ RESPONSES) 
orruR 

2? WITf (Q.l j?) 
102 FOPMA'(1M1/7X, ItHTi-'F ^ESPONSrS//) 

RLAN^Tl H 

H e 
H  • 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c. 
c 

LW(')-I 
H*<3)«1 
L«((<»)=1 
LW(S)=1 
1^(6)=! 
l*UT)-.\ 
L Wl 't) = 1 
LW(<»)il 
LV(10l= 

MSTF==C 
= 1 
= ? 

= 4 
vjRAN0=r 
>HAN0sl 
VPlNsO 
\jPRI\jsl 
MOUOT=C 
NPL0T=1 
NPLOTs? 
NPLOTsl 

iH 
•H 

M 

;H 

100 

NO  ST^P   r'lPKTS 
STEP  COMMANDS 
STEP   ^UST«: 
«OTH 
NO STEP INPUTS - TWAN5L:NTS ONLY 
NO MANDOM INPUTS 
'-.USTS 
OON-.'T POINT CESPONSES 
PRINT OrSPOfiSFS 

NO PLOTS 
CALCOMP PLOTc 
LINE OPI'ITEP ^LOTS 
t-OTH 

laUFd )=IOATE 
IRUF( "MsHLANK 
IBUF(-»)=NA»:E1 
Ic)UF(»)=NAMe? 
IPijF(=;)=l.;H FLIr-MT 
IRIJF(M=1>'H COMOITTON 
^(NP! OT.EO.J.OR.UDLOT.EU.?) ftQ TO ? 
CALL »--ACTORf?. )) 
CALL 'L0T(;f .-n.,-"!) 
CALL f•L0T(■.,..n.5.-•') 
CALL '!YM«Oi.((»..d,»,14,Iwr(H,9e,.»0» 
CALL ;YMflOL(.s.;»...l4,iauFm)fgo,.?ü) 
CALL ',VM8OL(.,;,3...»4.iFLT.a0,.10) 
CALL -YMB0L(l..'...14.3HRlJN.9, ..3) 
CALL \,I)MR£R(1.. .6..U. HUN.9;-..-)) 
CALL oLOTd.S.O..-?) 
IF(NPLOT.EO.I) r,0 TO 1 
WRITE (O.l^O) (tRIIF(I).I = l,6),?FLT.HUN 
FORMAr(2X»6AtO.?X.A10.?X.3HRUJ.I3//) 
CONTTiUE 
DO 3 Tsi.NX 

TIMES 
.TIME« 
»TIMER 

TIME» 
TIME» 
TIME« 
TIMER 
TIMER 
TIMER 10 
TIMER 11 
TIMER 1? 
TIMER 13 
TIMER U 
TIME« 15 
TIMER 16 
TIMER 17 
TIME« 18 
TIME« 19 
TIMER 20 
TIMER 21 
TIMER 22 
TIMER 23 
TIMER 2«. 
TIMER 25 
TIMER 2b 
TIMER 27 
TIMER 2fl 
TIMER 2«; 
TIMER 30 
TIMER 31 
TIMER 3? 
TIMER 33 
TIMER 34 
TIMER 35 
TIMER 36 
TIME« 37 
TIMER 3a 
TIMER 39 
TIMER 40 
TIMER *i 
TIMER 42 
TIME« 43 
TIMER 44 
TIMER 45 
TIMER 46 
TIMER 47 
TIMER 48 
TIMER 49 
TIMER 50 
TIMER 51 
TIMER 52 
TIMER 53 
TIMER 5« 
TIMER 55 
TIMER 56 
TIMER 57 
TIMER 58 
TIMER 59 
TIMER 60 
TIMER 61 
TIMER 62 
TIMER 63 
TIMER 64 

Figure 89,   Subroutine TIMER Program Listing 
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nO   1     l=l.NN 
C>M( I t  I) =0. 

3 fiS (I. )1=0. 

IF(N5TF:P.EO.4 
ir(NBAMd.EO.O 

Nrr.=N<-NC 
ETA = r,-AN(l > 
no s  i=N»Nrr, 
00   8     1=1«MM 

5 ON d« n«9?a« 
r.o TO \f 

4 Nrr,=Nf 
10 ir(NSTEM.EO.? 

ir(NSTFP.PO.Ü 
00   «    I=1.NF 
no *   i=i.NC 

JJ*J*':t'HC 
A  r.Sd« (r,)--A( I, 

IFtNST^.NC.a 
6 NFf.sNF»NfiLr, 

7   CONTI'iUf 
MPITE'Q«))! 

101   F0»<*AT(7X. 
NT = T/ iT 
S=Nf 
S=S«DT 
IF(S.l T.T) 
NTsNT.I 
NTP=ST/nT 
5««JTP 
S»S»OT 
IF(5.| T.ST)   N 
IF(NT".EO.O) 
NTTO="T/NTP 
NTTPr ,TTPH 
NPTOT^C 
00   I?   J=1.NN 
IF(MS'rP.EO.<. 
IFCJ.'.T.NG)   O 
IF(NR"*'O.EO.e 
00   TO   S) 

41 lF(NSTrp.EO.O 
51 no li  I=«.NK 

XdCM (I«J) 
it nxi(i>='. 

IF(J.! F.NG)   r. 
IFINSTFP.eO." 
lF(NsrEt'.eo.;' 
IFiNSTrP.EQ.* 
JJsJ + Mjf-NC-Nf, 
X<JJ)-rrL(J.l ) 

56 CONTMMF 
IF(fJP;IN ,£(). 
WRITE (Q.I.-.3) 

103 FORMAT ( l-il/TX 
2i* 00 17 IT = 1.NT 

IFU.r.y.HC,) G 
IF(NSTFP.LF.l 
IF(NSTFP.liT.3 
CALL    1r.llST(A. 

«55 CDNTI 'UE 
IF(NR->!rj.EO.V 
ET« = GJAN( I) 

)    00   TO   7 
)    00   TO   U 

Jt/Sl)wT(OT) 

)   00   TO   t, 
)   00   TO   7 

JJ>»CL(J^.lI 
i   on TO  ; 

)    NOP 
QHTHFRE   APc-.I3.?tH  BESPÜNSES   TO   COMPUTE//» 

NT=NT*l 

TPrNTo.l 
NTP=> 

>   00   TO   M 
0   TO  u\ 
.ANiO.NSTrP.EO.l »   00   TO   I? 

.^B.N^TEP.FU.?)   '.O   TO   I? 

0 TÜ cift 
) 00 TO fife 
1 00 TO ,:6 
) 00 TO =*> 

))   00   TO   »<. 
) 
.-»HTIIE   ►'fSoOjS-S   FOB   DISTUPHANCFt 13//) 

0 TO i3 
) 00 TO -,S 
» ^O TO SS 
0«,.CL.X!r)T.Tl.T2,J,NF0.Nr.»lT.Mx.M

,i) 

1 00 TO 13 

IHE« 6S 
IME« 6^ 
IMER b? 
IMEH brt 
IME« 6Q 
IMER 70 
IMEP 71 
IMER 7^ 
JMEW 7J 
IME« 7<4 
IMER 75 
IVER lh 
IMER 77 
IMER 7s 
IMER 7^ 
IMf« BO 
IM£K til 
!MER d2 
HER S3 
IMcR &<* 
IMER 85 
IMER 86 
IMER 87 
IME« 6« 
IMER 84 
IMER 90 
IMER "»I 
1MFR <»? 
IMER 93 
IMER 9*, 
IME» 95 
IMER 96 
IMER 97 
IMER 9H 
IMER 9<* 
IMER10Ü 
IMER101 
HERIO? 
IMER103 
IMER104 
IMER105 
IMER106 
IMERI07 
IMER10H 
IMER109 
IMER110 
IMER111 
IMEB112 
IMEM113 
IMER1U 
IMER115 
IMER116 
IMER117 
IMER118 
IMER119 
IMER12Ü 
IMERl2i 
1MER12? 
IMER123 
IMERU* 
IMER125 
IMER126 
IMER127 
IMER128 
IMER129 
IMER130 

Figure 89.    Subroutine TIMER Program Listing (Continued) 
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13 
I* 

5? 

IS 

16 

80   TC   !<• 
F T 4 = C . 
DO   IS   I^l.Nrr, 
OXt|) =r,^( l,j)»FT4»r,S( I .J) 
no 5? K = i.NFr, 
nx (i» rOX(n *4IT«Kt»x(KI 
IFUL i t«2l .LF. j.l   r,0   TO   IS 
IF(ftP   (DAI I) I .CT.XL (!•?> )DX( Ii=Slr,^(x.< I.') .0X111 ) 
CINTP IIF 
no  16   l = ».Nrr, 
xi ni< ( n •OT«(T.«rjx (i i-nxi (i n/?. 
nxi (11 =i)x (11 
IF(XL( I.D .LF.'i.l    r-O   TO    Ih 
IF(AH .(X( 1 » ) .RT.XL (I« I 11    X( I >=SIGN(XL<I. I» »Xdl» 
CONTIIUE 

18 

5«. 

IF(NTJ.EO.I)   On   TO   1H 
ITMsMnO(IT.NTPl 
irdT'.Nf.l»   CO   TO   17 
ITT=(IT/NTP» «I 
IF(NT = .t-<J.n    ITT = IT 
II=IT1-NTTP-? 
10=1 

no i«* r«i»N« 
IF( lo.r.T.NOP)   no   To   2? 
IFdPi R( IPI .NF. M    r.Q   TO   I*« 
IT=1I«MTTP*? 
P  (!l>=:. 
no ?o f=i.NX 

20 R(Il)rR(n )»HOK( I.* )•» (M 
P< III-B(II)»5CM <IP> 
IPslP.l 

19 COHTlMlE 
no ?i i«i.NFr, 
IX«|*MB 
IF( iP.r.T.i^OPi r,o Tn ?■( 
IFdPLPdPl .Nr.IXl   r,0   TO   '1 
II=II.NTTP»? 

P(in=X(I)«5CAL    (1°» 
IP«IP.l 
CONTIIIE 
Ilrll.NTTP.? 
TIME=m-l 
TtHE=riMe»ST 
R(I1)=TIME 
ir(r4P=rN .£0.0) GO TO 17 
WRITEC^i.?! TIME 
FORMAT (5X.ISMT1ME s.FlO.^) 
FORMAT(SX.4(A10»2Hr •Od.2«2x)) 
IPRsITT 
K =-3 
DO 26 lNP=ltNOP »^ 
K =K .4 
IPRlstPK»NTTP»' 
IPC(?=1DR1,NTTP»? 
IPH3=|PSt?.NTTo»? 
KKsK^-'-NOP 
IF(KK.L£.i) r,0 TO S* 
IF(KR.F0.1I W9ITF(^.?0i1) 
IF(KK.cQ,?) WRITE (J.2'>'>) 
lF(HK.rQ.ll WRITE«^»?^,^) 

l.ITITl (K»21 ,»(TPf<i»i 
r,0 TO ^6 
WPITEO.PifO) 1T1TL<KI. R(IPR>,ITITL<'<*n.i»(IPRn,lTITL<K*2», 
IR(IPR').IT1TL(K»3),R(TPR31 
IPHaIPR3»NTTP»? 
WRITE(R»?>>11 

21 
23 

202 
200 

ITlTL (K».R(!PR) 
ITTTL(K»«Rd'»ltITlTL)K»l)tR( 
lTiTL(K),Rd'R».lTlTL(«*l)tR< 

1PRI» 
IPR1» 

26 

TIMER131 
TIMER132 
TIMEH133 
TIMEH13<. 
TIMER135 
T1MER136 
TIMER137 
TIMER138 
TIMER139 
TIMER1*0 
TIMERl^l 
TIMERl*2 
TIMER1*3 
TIMERS 
TIMERH5 
TIMERl^ö 
TIMERI'»7 
TIMER1*8 
TIMER|<»<) 
TIMEB150 
TIMER151 
TIMER152 
T1MER153 
TIMERISt 
TIMER155 
TIMER156 
TIMERJ57 
TIHER1SD 
TIMERISQ 
TIMER160 
TIMER161 
TIMERI62 
TIMER163 
TIMERIb« 
TIMER165 
TIMER166 
TIMER167 
TIMER168 
TIMER169 
T1MER170 
TIMERI71 
T1HEH172 
TIMER173 
TIHER17* 
TIMER175 
TIMER176 
TIMER177 
TINER17«» 
TIMER179 
TIMER ISO 
TIMER181 
TIMERI82 
TIHER183 
TINERI8«» 
TIMERlflS 
TIMER186 
TIMERI87 
TIMER I«8 
TIMERt89 
TIMERi90 
TIMERI91 
TIMER192 
TIMERI93 
TIMERI9« 
TIMERI95 
TIMER196 

Figure 89.   Subroutine TIMER Program Listing (Continued) 
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?0l 
17 

31 

3* 
33 

10t 

36 

I OS 

106 

r 

FOSMAT(IH.  > 
CONTI  'UE 
IF(NP| OT.tO.O»    r,0   TO    1? 
IF(NPiOT.EO.l)   r,0   TO   T- 

WPITEO.I J3»   J 
00   32  Ksl.NOP 
no 31  t=i«is 
IBi)F( I )=HLANK 
ITiNE   Y(«I.EO.C)   r,.i   To   33 
YMAXCOs-l ,E*>0 
y<4INI«>a   l.E*?'; 
DO   34  L=1.NTTP 
Is(K-' »»(NTTP»?» »L 
Y»4AX(<1=A«AX1 (VMAX (K ) .R (I) I 
Y>4IN(<l=AMINl (YHINC«) ."( i) ) 
COrjT r .UE 
IFIYMINIKI .E<).YMa<<^> ) GO TO 32 
PANGE-YMAA(Kl-YMINrK) 
IBDfC .) = IT1TL(»<» 
I«Ur(r)=IUNIT(K) 
«'»I.TEO.l j*) «I«Ur (|),I«|,S« 
FORMAT(IMl/SAin//l 
IRUfttt«BLANK 
mUF(^) »BLANK 
X(|1=TMIN(K) 
00   3b   !=ltS 
X(I»li=x(I»*BA'ir,E/S. 
M4ITE(<)<li S)    («(1>,1 = 1.M 
FORMAT(6FI4.3) 
WHITE<<»»1 J6) 
F0BMA1 (rx.?H   I.SmH- -I)) 
DO   37  L=1'NTTD 
I«(K-il»(NTTP»?»»L 
IF(RAMr,E.EQ.O.»   GO   TO  U? 
LL»(R<I>-YMlM(<f l)»70./BANGE 
IF(LL.EO.O)   GO   TO   u? 
?NL*Ll /10 
IFdN'.LE.O»    INL = 0 
TFdN'. .f.T.U)INL=l'. 
IMsMO'MLLf 10) 
IFdW.LE.S)   GO   TO   uQ 
IF (INI .EQ.O)   GO   TO  S3 
00   3«   1=1»INL 

38 IBUF(n=BLAN* 
S3 IBUF(!NL*ll«LW(IW) 

18»IN' ♦? 
00   39   I=IB.15 

39 1BUF(I)=8LANK 
GO   TO  4S 

40        Itf>lb 
I#«10 
IE»INL-l 
00 43   I'ltlE 

43 IBUr(Il»BL*NK 
IBl)r(TF»l)=Lt<<IW) 
IB«IE»2 
00   44   1=IM.1S 

44 I8UF(|lsRLANK 
GO   TO  45 

42   IRUFd )sLMd) 
00   46   1«?.15 

46   IRUFd laBLANK 
45 TIME   =L-1 

TIME»TIME»ST 
WRITE (9,107)   TIME.dRUFd).T3l»12) 

107  F0RMAT(F6.?.3MS   I.)?A10) 

TIME*I197 
TIME»!1^^ 
-TIMEW199 
TIMER200 
TIMER201 
TIMER202 
T1MER203 
TIMEH204 
TIME«?05 
TlMEr<?06 
TIMEP207 
TIMER208 
TIMER209 
TIMER210 
TIMEi»211 
TIMER212 
TIMER213 
TIMER214 
TIMER215 
TIMEH21'» 
TIMER217 
TIMER218 
TIMEH219 
TIMER220 
TIMER221 
TIMER222 
T1MEB223 
TIME«2?«» 
TIMER225 
T!MER22o 
TIMER227 
TIMER228 
TIMER229 
TIMEfi230 
TIMER231 
TIMER232 
TIMER233 
TIMER234 
TIMER235 
TIMER236 
TIMER237 
TIMER238 
TIMER239 
TIMER240 
TIMER2*1 
TIMEP242 
TIMEH?<»3 
TIMEH2'.4 
TIMER24S 
TIMER2'»6 
TIMEH247 
TlMEH24a 
TIMEW249 
TIMER250 
TIMER25I 
TIMER252 
TIMEH253 
TIMEH254 
TIMER255 
TIMER256 
TIMER257 
TIMEH25a 
TIMEH259 
TIMER260 
TIMEH261 
TIMER262 

Figure 89.    Subroutine TIMER Program Listing (Continued) 
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r,0 TO 1^ 

i-i» 

DO M   1 = 1» IS 
<»7 IRUF I I (sRLANK 
37 CONTlMUE 
32 CONTIvUe 
30 CONTINUE 

ir(NPi0T.EQ.2I 
FJmJ 
CALL ^YMBOLtO.-u. 
CALL "UHBER(O..S...l'».FJ.<?0 
CALL PLOT(lJiO.»-3» 
IARX»'iOP »(NTTP*?!.! 
no '•a Ksi.NOP 
IF(NE vV(K) .EO.O) GO TO 1*9 
IAP»(«-ll«(NTTB»2l.l 
CALL ^CALE (R(I4R).B..NTTP,1» 
CALL ^CALEfRIIARX).)0..NTTP,1) 
CO TO 54 

<»9 IAR»Ku(NTTP»2)-l 
ir(YMIN(K).EO.YMAX(KI) CO TO "H 
R(lARlsYMIN(K) 
R( IAR«1 ) = (YMAX(K)-YMlN(t<) )/R. 
IAR«1ARX*NTTP 
R(IAR)>0. 
RnAR.n«T/io. 

50   IRurn > = ITITL(K) 
I8UF(')=BLANK 
IBUFC) = IUNIT(K) 
IBUF<u)=10HTlME   IN   SE 
IBUr(Sl*10MC0NDS 
1AR»K«(NTTP»?)-) 
IARP«IAR*I 
CALL   «XIS(0.«0.« IBlird ) <33tH.»9ü.<R<IAR) tR(IARP>> 
IAR»IARX^NTTP 
IARP«IAH»1 
CALL. »XIS(0.«O..Ifll»r(«.>.-?0.1 j..O..»(IAR».«CIAPPn 
IAR»U-l)»(NTTP»2l»l 
CALL   LINE(P(IARX).P(IAR> tNTTP»1.0.0» 
CALL   PLOT(13..0..-3I 
NPT0T=NPT0T*1 
ir(NPT0T,LT.5>   r,0   JQ  48 
NPTOTro 
CALL   15P(?) 
CALL   PL0T(0..-13..-3» 
CALL   OL0T(0..0.5.-T) 
iaur(l)«IOATE 
IBUr(?)«BLANK 
IBUr{3)«NAP4El 
IBUrU)«NAME? 
IBUF(5»»10M FLK,HT 
IHUF(«S)»10H  CONDITION 
CALL   SYM80L(0.«0.«.1<>«IBUF(I).40.<<»0) 
CALL   SYMBOL (.5.0... 1<». IBUF (S) ."»CJO» 
CALL   <.YMBOL<.5.3...1<».IFLT.<)0..10l 
CALL SYMBOL (1. • 0 . « . 1 <>. 3MRUN, 90 . » 3> 
CALL MUMflfRU,. .6».I*« RUN,9o.t-p 
CALL PLOT(l,5.0.«-3» 

«»8 CONTINUE 
12 CONTINUE 

RETUBM 
ENO 

FO» DI^TUSBANCfc^O.tJO) 

TIMER263 
TIMEB26'» 
TIMER265 
TIMER266 
TIMER267 
TIMER26a 
TIMER26"» 
TIMER270 
T1MER271 
TIMErf272 
TIMER273 
TIMER27*. 
T1MER275 
TIMER276 
riMER277 
TIMER278 
TIMER279 
TIMER280 
TIMER281 
TIMER2d2 
TIMER283 
TIMER2a« 
TIHECZÖS 
TIMER286 
T1MER287 
TIMEP2S8 
TIMER2«'» 
TIMER290 
TIMEH291 
TiMER292 
TIMER293 
TIMEH294 
TIMER295 
TIMER296 
TIMER297 
TIMER29« 
TIMER299 
TIMER300 
TIHER301 
T1HER302 
TIMER303 
TIMER304 
TIME»305 
TIME»306 
TIHER307 
TIMER308 
TIMER309 
TIMER310 
TIMER311 
T1MER312 
TINER313 
TIHER3U 
TIMER315 
TIMER316 
TIMER317 
TIHER318 
TIMER319 
TIMER320 
TIMER321 
TIMER322 

figure 89.    Subroutine TIMER Program Listing (Concluded) 
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SUBBOiiTINE   SGUST(4.r,S.CL.«tr)T,Tl.T?.J.Nrt»JGtIT.MK,KN» 
DIMENSION   A(MX<HX) .r,S(MXtHMt tCLCMNil» tX(MXI 
iniT.fiT.l)   GO   TO   > 
JJ«J*JF 
00  5   fsltW 
nsii« I)>A(I«JJ>«CL(J«I) 
X(JJ1-=CL(J.I» 
N01«TI/ÜT 
ND?«T?/UT 
S»N01»nT 
ir(S.i T.TH   NDl=N0l»l 
S»ND?»0T 
ir(S.i.T.T2)   ND'«ND?*1 
ND1*N0|*I 
N0?»Nfi?»l 
ir(IT.LT.NDl)   RETURN 
irdT.GT.NDl)   CO   TO   ? 
JJ»J*Mfi*NF 
00   1    T=l«NF 
»«(I. U«88llf J»»*U»JJ»*CL(J»»> 
X(JJtxCLIJ«l) 
TTdT.ME.ND?»   HETUPN 
JJ«J*'«NG*Nr 
DO  «»   r«l»NF 
r.sd. M»RS(I,J)*»(I.J.J»»CL(J»II 

X(JJI=CL(J«t> 
RETUR'i 
END 

S6UST 2 
SGUST 
56UST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 
SGUST 20 
SGUST 21 
SGUST 22 
SGUST 23 
SGUST 24 
SGUST 25 
SGUST 26 
SGUST 27 
SGUST 28 
SGUST 29 

! 

Figure 90.   Subroutine SGUST Program Listing 

257 

:^ ,...:^.<.^*,^.^ü^:^^:.^^:. :U . ^  ^ , ^        -, „ .       jaVfrj 
m'4 

■——---  -------    -J-^-1---c^'--'iHi>ii-rirti 
 4 



"■"-■" ""»" »""""■•"-' ■™^- --—-—-——^—-——m* 

300 

301 

61 

63 

60 

22 

8 
7 

100 

11 

?l 201 

SUflBO'iTINE   CALUA.XNtn.KWÄ.vj.MStIMA*. IT. ^«"»E?! 
DIMENSION   A(N^. 1 ) .>N(NP. I) tD( •)». 1 ) .•<<(» (MW) 

DO 3r  I=1.N 
Ti»=TB.A(i,n 
FN«N 
T^sAMiXl(TR.-rM) 
ir<T»i3;i.?.? 

10 TO h^l 
ALp = A >S(TRt/FM 
NC=N»(N*1) 

DO 60 1=1»N 
00 63 J=1.N 
r.0T0(^1.6?).IT 
0(I.Jt=A<I.J) 
GOTO S3 
B(I.J)=A(J»n 
CONTMUE 
p(i»n«i»<itn-ALP 
CONTINUE 
CALL TOIMVR(ISOL'TnSOL.N'N.o^'R'^WA.OET) 
IF((I>nL»IDSOL).LE.?) fiO TO 2? 
IEWP=' 
r,0 TO 6 ,1 
00 i*   1 = 1.N 
DO 4 i=l.N 
A(I.Ji=r. 
DO 4 '■al.N 
A(NJl=A(I.J)*0(K.n»»N(K.J)»'.«ALF 
DO S 1=1.N 
00 5 1=1.^ 
XNJ(1. n=c. 
00 ^ K«l«N 
XM(I. I)=XN(I.J)*A(T,K(»P(H,J) 
00 7 t=l,N 
DO B .1=1 .N 
P(I.Jl=P(I.J)»5,.»ALF 

P(I.I)=P(I.n*l. 
ITER = 
CONTINUE 
DO <» T = l.N 
00 9 1=1.N 
A(I.J1= (, 
DO <> < = 1.N 
A(I.J)=A(I.J)*P(K.I)»XM(K.Ji 
1C0T = 
DO It) 1 = 1.N 
00 10 J=I.N 
DXIJ= . 
DO 11 K=1.N 
OXIJ=nxlJ*A(l.K)»P(K,j) 
XN(I.,n=XN(I,J)*DXTJ 

XI^JJ. n=XN(I.J) 
AXN=A'(S(XN(I.J» » 
IF(AX'!.LT.1.E-'.H r-O TO 
IFUXN.LT.l.E J>0) r,o TO 
IER«=' 
GO TO 6^1 
RAT = A",S<DXIJ/XM(I.J)) 
IF(RAT-EE)U.14.7ü 

14 
231 

CAL1 2 
CALl 3 
CAL1 4 

CALl 5 
CALl 6 
CALl 7 
CALl 8 
CALl 9 
CALl 10 
CALl 11 
CALl 12 
CALl 13 
CALl U 
CALl 15 
CALl 16 
CALi 17 
CALl 18 
CALl 19 
CALl 20 
CALl 21 
CALl 22 
CALl 23 
CALl 2<» 
CALl 25 
CALl 26 
CALl 27 
CALl 28 
CALl 29 
CALl 30 
CALl 31 
CALl 32 
CALl 33 
CALl 3<. 
CALl 35 
CALl 36 
CALl 37 
CÄL1 38 
CALl 39 
CALl '»O 
CALl M 
CALl 42 
CALl 43 
CALl 44 
CALl 45 
CALl 46 
CALl 47 
CALl 48 
CALl 49 
CALl 50 
CALI 51 
CALl 52 
CALl 53 
CALl 54 
CALl 55 
CALl 56 
CALl 57 
CALl 58 
CALl 59 
CALl 60 
CALl 61 
CALl 62 
CALl 63 
CALl 64 

Figure 91.   Subroutine CALl Program Listing 
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1* IC0T»IC0T*1 
70 CONTINUE 
10 CONTINUE 
18 ITER»|TERO 

IFdCfT-NOlS .?.T.l«i 
J5 CONTINUE 

00 20 !»1«N 
00 20 J>ltN 

20 A(I.J)»P(I.J) 
16 00 17 I«UN 

00 17 J»ItN 
P(I.J)>0. 
00 17 ««I.N 

17 P(ItJ)>(MNJ) ♦A(1.K»»A(K»J» 
«0 IFdTFR-lMAXIllJ.S«. .So 
50 CONTMUE 

WRITE««».600» T'cR 
600 E0RMAK/7X.6H ITER« I?» 

RETURM 

601 tfqiTE(9t602) IERR 
602 FORMAT(/7X.6M 

RETUR'l 
END 

IERR« 12» 

CAL1 65 
CAL1 66 
CAL1 67 
CALI 68 
CAL1 69 
CALI 70 
CALI 71 
CALI 72 
CALI 73 
CALI 7«. 
CALI 75 
CALI 76 
CALI 77 
CALI 78 
CALI 79 
CALI 80 
CALI ai 
CALI 82 
CALI 83 
CALI 8* 
CALI 85 
CALI 86 
CALI     87 

Figure 91.   Subroutine CALI Program Listing (Concluded) 
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I 

1 
SUHRO1 TINE STPtCIA, R.uS.W.S.TcF.Nx.'JlJ.i-IXM .MUt 

OIMEN ION A(NXM.MXw » .u (NX«. /Ill .^(NXM.MX«) .S(NXM.NXM) 

OIMfM ION TPF(NKM.i. XM) .t»S(N<M, NXM1 

|>T»,0I 
03 1 • = 1 .!JX 
00 1 r 1 .NX 

W(I«Jl = \  « 
00 I ' = 1 .NU 

1 W(I.Ji 
NT = 10 
* T = 10' 

r«o. 
00 ?'} 
T=T*D1 
00 3 I 
no ft 
Sd.Ji 

= W( I . J) ♦-!( I •" 

L=i.<r 

3l .NX 
i=i .NX 

■ 6. 

|«Q (J.KI"Ul 

l« TPF(I. 
Sd.I 

J) = J . 

= 1. 
1 TPF ( I 

00 10' 

rAc = i 
DO S 
DO 5 
DS(|. 
00 6 ■ 

M=?,NT 

1 
/KAC 
= I»N;- 
1=1.NX 

i)=p. 
= 1 .NX 

<3 PS(1. i)=P5(I.Jt-TPF( I, K »•A('<. J)»FAC*T 
s 1(1.J 

no 7 
DO 7 

= S(I.J)*P5( I 
t=l.NX 
i=l.NX 

• J» 

7 TPF( I .J)=PS(I.)) 

100 CONTI 
UO * 
DO 3 
TPF(I 

DO H ■ 

IDE 
'=l.NX 
1=1.NU 

..J)=Ü. 
'=1.NX 

8 TDF( I . J)=TPF( I.J)»S(l.K)»R(<.,il 
DO 9 '=1.NX 
DO ^ 1=1.NX 
DO 9 -=1.NU 

«J W( I .J>=w( I.J) »TPFl I.Ki»TPF( |,<)«DT 
200 CONTI-iDE 

W^ITF19.300) 
300 FORMAT ( lHl/7X,|?h ui(T) MATRIX/) 

CALL -^(MXM.NXM.NX.NX.W) 
RETUR 
END 

STRIC ? 
STRIC 3 
STRIC t* 

STRIC 5 
STRIC h 
STRIC 7 
STRIC ft 
STRIC 9 
STRIC 10 
STRIC 11 
STRIC 1? 
STRIC 13 
STRIC 1«. 
STRIC 15 
STRIC lb 
STRIC 17 
STRIC la 
STRIC 19 
STRIC 20 
STRIC 21 
STRIC 22 
STRIC 23 
STRIC 24 
STRIC 25 
STRIC 26 
STRIC 27 
STRIC 28 
STRIC 29 
STRIC 30 
STRIC 31 
STRIC 32 
STRIC 33 
STRIC 34 
STRIC 35 
STRIC 36 
STRIC 37 
STRIC 38 
STRIC 39 
STRIC 40 
STRIC 41 
STRIC 42 
STRIC 43 
STRIC 44 
STRIC 45 
STRIC 46 
STRIC -7 
STRIC 48 
STRIC 49 

Figure 9^.    Subroutine STRIC Program Listing 
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SUBPOOTINE SHUrL(*.MM,NN»M.M»MCtNC.N0-»n«8.MX) 
DIMENSION A(MHtNN).NOPD(MX).H(MXtHXI 
ircMcca.1») GO TO i 
no 2 t = m 
II»NOOD(I) 
00  2    lx|,N 

2 R(I«J)xA<IIfJl 
00   3   («1«H 
00   3    t=J.N 

3 4(I.J>=H(I.J> 
1             CONTINUE 

ir(NC.EO.O)   RETURN 
no  4    isl.N 
JJ>NOOD(J) 
00   «»   1 = 1.M 

4 3<I.Ji=A(I.JJ) 
00 5   T«ltM 
DO   S    laltN 

5 A(I,J>=H(l.J) 
RETUR" 
END 

SHon. ? 
SHUFL 3 
SHUFL 4 
SHUFL S 
SHUFL b 
SHUFL 7 
SHUFL 8 
SHUFL <» 
SHUFL 10 
SHUFL 11 
SHUFL 12 
SHUFL 13 
SHUFL U 
SHUFL 15 
SHUFL lb 
SHUFL 17 
SHUFL 18 
SHUFL 19 
SHUFL 20 
SHUFL 21 
SHUFL 22 

Figure 93.    Subroutine SHUFL Program Listing 
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11 

12 

SUBROUTINE SHUF(r.r,lir,?,M.AMtAKGtY.,^0»HX.NXtHHtNfl.M''I.NM,MU.NU. SHUF ? 
IMNNtNN» SHUF 3 
DIMENSION r(MXt^Xt.Gl(MX.MU)fr,2(MXtX^NI«HIMR.Hxt•AH(HHtMX». SHUF 4 
lAKG(MlUHX)tNORO(MX) SHUF 5 
DIMENSION Y(MX.MX) SHUF 6 
DO 1 5»ltNX SHUF 7 

II«NORD(I) SHUF 8 
DO I l«ltNX SHUF 9 

JJ«NORO<J) SHUF 10 
y(ItJl«F«II,JJ) SHUF U 
DO 2 I«ltNX SHUF 12 
DO 2 l.l.NX SHUF 13 
r<I.J)»Y(I.J) SHUF U 
DO 3 l»ltNX SHUF 15 
II«NOOD<I) SHUF 16 
DO 0 l«ltNU SHUF 17 
Y(ItJ)>Gl(II.J) SHUF 18 
DO 3 J>1«NN SHUF 19 
JJ«J*NU SHUF 20 
YII«J.MaG2(II<.M SHUF 21 
DO 5 T.I.NX SHUF 22 
DO 6 )«1.NU SHUF 23 
GKItJtaYINJ) SHUF 24 
DO S jaltNN SHUF 25 
JJ»J*NU SHUF 26 
G2(ltJ)«Y«I,JJI SHUF 27 
DO 7 JaltNX SHUF 28 
JJaNORO(J) SHUF 29 
DO 7 I»ltNR SHUF 30 
Y(I«J)«H(I«JJ) SHUF 31 
00 8 J«ltNX SHUF 32 
00 8 iPlfNR SHUF 33 

) HdtJtaYdtJ) SHUF 3* 
DO 9 JaltNX SHUF 35 
JJaNOROU» SHUF 36 
DO 9   T«I«NM SHUF 37 
YdtJtaAMdtJJ) SHUF 38 
DO 10 JaltNX SHUF 39 
00 18 lal.NM SHUF 40 
AM(|, JjaYdtJ) SHUF *1 
DO 11 JaltNX SHUF 42 
JJaNORDU) SHUF 43 
DO 11 laltNU SHUF 44 
YdtJ)aAKGdtJJ) SHUF 45 
DO 12 JaltNX SHur 46 
03 12 lal.NU SHUF 47 
4KGd.J)aYdtJ) SHUF 48 
RETURN SHUF 49 
END SHUF 50 

11 

Figure 94.    Subroutine SHUF Program Listing 
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SUBROUTINE RESP(C<A<G?«AM«AK>XtYfZ«St4«ES>EtU*V«XIf00«*KG«0a0fH0KtRESP 
|KW*.N«tNfT.NN>NMfNMtNR.MX,MFF.HFe»MN.'«M,MU,MRtlTER»IM*Ä.IE«R»NCOV>R£SP 
DIMENSION   XKMFFtMrF),   X (MX .MX ) «R (MX« <4X) «HOK <MP«HX ) «C (MX tMX) t RESP 

IG2(MX.MN)*A(MX«MX),AM(MM«MX)t«K(MO«MMtfY(«X«MAt«Z(MX«MX)«S(MX«MX)«RCSP 
2ES(MX.MX)«U(MFR«MrR)«V(MrF«MFn«E(MFF>Mrri«D0(MU*MM)« RESP 
3KMA(M«)«AKG(MU<HX).nOO(MU.MUl RESP 
NFB-Nx-NFr 

C   COMPUTE COVARIANCE MATRIX FOR DISTURBANCE «COM 
DO f>0A0 I>1«NR 
DO «0*t J'ltNR 

6080 R(I«Jl«0. 
KCOMx 

6076     KCOMxCOM*! 
00  *0'0   I«I»NFF 
DO  «O'O   J«1«NFF 
II«I»MFH 
JJ«J»-4FB 

<»02o   c(i.J'=r.2(ii      <KCnH)*G?(jj     «KCOM) 
WRITER.M» KCOM 

«1 FORMAT(1H1/7X«36H COVARIANCE ANALYSIS FOR DISTURBANCE«13//) 
ITER«. 
CALL roVAR(XI«A«C«X«G?.S«E«FS«V«U«NX«^FF«NN«MX.MFF*MFB«MN«mAX« 
1ITER«'«IERR«KWA» 
IF(IEPR.EQ.O) r,0 TO 89ft 
MRITE(9«0) 

RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 

43 FORMAT(|Hl/7X«?SH COVARIANCE MATRIX UWEFINED//7X.27H IGNORE 
1IANCE ANALYSIS//) 
RETURN 

896 MRITE(9«<i»0Sl) 
<.05l FORMAT(//7X«IRH COVARIANCE MATRIX//) 

CALL MP(MX«MX«NX«NX«X) 
c 
c COMPUTE (H»OKM)X(H*OfM) 

DO *0S3 I»l«NR 
00 *0S3 J>1«NX 
C(I«JI«0. 
DO <»0S3 Kal«NX 

4053 C(I«J)>C(I«J)*H0K(I«K)«X(K«J) 
DO 40S4 I»1«NR 
DO 40^4 J>I«NR 
S(I«J)«0* 
DO *OSfc K3|«NX 

4054 S(I«J)aS(I«J)*C(I«K)*HDK(J*K) 
IF(NC0V.GT.2) GO TO 2 
MRITE(9«42) 

42   FORMAT(»Hl/7X.?7H RESPONSE COVARIANCE MATRIX//1 
CALL MP(MX«MX«NR«NR*St 
DO 701? I>I«NX 
DO 70\5 J>1«NM 
ES(J«naO. 
DO 7015 K«I«NX 

7015 ES(J«n*ES(J«I)*XII«Kt««M(J.K) 
00 701ft I>1«NM 
00 7016 J»1.NM 
Y(I«Jtx«. 
DO 7016 KM.NX 

7016 V(I«J><Y(I«J)*AM(I,K)*ES(J«)() 
«RITE(9.44) 

44 FORMAT(IH1/7X«30H MEASUREMENT COVARIANCE MATRIX//) 
CALL MP(MX«MX*NM«NM«Y) 
DO 1112 I«!.NU 
DO III? J»I.NM 

Figure 95.    Subroutine RESP Program Listint 

COVARRESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5« 
59 
60 
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D0( i< n=c. 
00 III? K=l.NH 

1112 ood. i)=oo(i»j) »AK (r.K)»v(K,j) 
00 60<>5 1 = 1.NU 
00 W\*   JmlnHK) 
000(1.JIsd. 
00 60«S K«|.NM 

6985 000 ( I.J)«U00(I.J)»r>0(T.i<)»A'<(J.K) 
«OITE(<>.45) 

<»5 rOBMAT(lMl/7X.'«SH fONTPOL COVABIANCE "«ATWIX//» 
CALL ^(MU.MU.HU.Nll.DOO) 
oo mi i = i.NX 
00 1111 J=1.NX 
7(1.Ji=0, 
1»'(X( t.I) .LT.l.E-'c» r,0 TO llll 
ir(X( l.J).LT.l.F-2(,» r,0 TO llll 
Z(I.JIxX(I,J)/SOPT(X(I.I»»X(J.J)» 

llll CONTINUE 
MqiTE(9.46t 

*6 rORMAT(lMl/7X.1|H STATE CROSS-CO«PFLATION MATR|X//I 
CALL ''PIMX.MX.NX.NX.Z) 
00 11'? 1«1.NU 
00 II?? J=!.NX 
AKG(I.J)=0. 
00 II'? Kal.NM 

112? A>(G(I.J)«AKr,(l,J)*AK(T.KI*Av)(K.JI 
00 1113 1=1.NU 
DO llll J«1.NX 
Z(I«J)>0. 
ir(OOn(I.I).LT.l.E-?0) r.O T!) 1113 
irm i.j).LT.l.E-2ri> r,o TO no 
00 ll'3 Kal.NX 

1123 Z(l.J>=2(l.J)*A«r,(i.K»»x(K, j> 
Z(I.Ji=Z(l.J)/SQPT(OQO(I.I)»X(J.J»» 

1113 CONTINUE 
*R1TE(«».*7) 

*7 FORMAT(1HI/7X.39M CONTROL-STATE CROSS-CORRELATION MATRIX//! 
CALL MPIMX.MX.NU.NX.Z) 
00 ll|4 1=1.NR 
00 1114 Jsl.NX 
ZII«J)sO. 
IF<S«I.I).LT.l.r-20> 00 TO 111* 
irm.l.JI.LT.l.E-?") r,0 TO 1114 
Z(ItJ)sC(I.JI/SORT(S<T.I>*X(J.JM 

1114 CONTINUE 
WR|TE(<?<48I 

48 FORMAT(lHl/7X.4aH RESPONSF-STATE CROSS-CORRELATION MATRIX//» 
CALL *p(MX«MX«NRfN»tZ) 
00 1115 1=1.NM 
00 1115 J»1.NM 
Z(I.J)=(>. 
IF(Y(T.H.LT.1.F-?')» ^O TO 1115 
|F(V( ),J).LT,1.E-?M RO TO 11J5 
Z(I.J)«V(I.J>/SORT(Y(I.I»»Y(J,JM 

1115 CONTIMUE 
MRITE(<)t49» 

49 FORMAT<1H1/7X.37H MEASUREMENT CROSS-CORRELATION MATRIX//» 
CALL MP(MXfMX«NMfNM,Z> 
00 1300 1=1tNM 
00 I3'.0 J»1.NX 
ZdtJl«). 
IF(V(i.I».LT.l,E-?''i» r,0 TO 1300 
IF(X( ).J».LT.I.E-20» r,0 TO |3oO 
00 I3i| K«ltNX 

1391  Z(I«Jt>Z(I«JI*AM(I,K)*X|KtJi 
Z(I.J)xZ(l,J)/SORT(y(!.I>»X(J.J>» 

Figure 95.   Subroutine RESP Program Listing (Continued) 

HESP 65 
RESP 6fi 
RESP 67 
RESP 6d 
RESP 69 
RESP 70 
RESP 71 
RESP 72 
«ESP 73 
RESP 7«. 
RESP 75 
RESP 76 
RESP 77 
RESP 7fl 
RESP 79 
RESP SO 
RESP 81 
«ESP 82 
«ESP 83 
«ESP 84 
HESP 85 
RESP 86 
RESP 87 
«ESP 88 
RESP 89 
RESP 90 
RESP 91 
RESP 92 
RESP 93 
RESP 94 
HESP 9S 
RESP 96 
«ESP 9T 
RESP 98 
HESP 99 
HESP 100 
HESP 101 
HESP 102 
HESP 103 
HESP 104 
HESP 105 
HESP 106 
HESP 107 
HESP 108 
HESP 109 
HESP 110 
HESP 111 
«ESP 112 
HESP 113 
HESP 114 
HESP 115 
HESP 116 
RESP 117 
RESP 118 
HESP 119 
«ESP 120 
HESP 121 
HESP 122 
RESP 123 
HESP 124 
RESP 125 
HESP 126 
HESP 127 
HESP 128 
HESP 129 
HESP 130 
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1300     CONTUUE 
WRIT£I4«I30?I 

1302     rORMAT(|Ml/7X.4lH  MEASUPEMENT-ST»TE  Ci»OSS-C0»RrL*TION  MATRIX//) 
CALL ^P(MX.MXt^XtNXt2l 
00 1116 I«I«NU 
00 1116 J>lfNM 
Z(IiJ)>«. 
ir(OOn(l.I).LT.|.E-?0> GO TO 1116 
irm ),J).LT.I.E-?O) r,o To in* 
Z<ItJ)»O0<ItJ)/SORT(0OOIItI)»¥(JtJH 

1116  CONTINUE 
WRITE(9tS0) 

50 rORMAT(lHI/7X,45H  CONTPOL-MfASUREMENT   CRÜSS-C09SELATI0N  MATRIX//» 
CALL   MP(MXtMXtNlliNM«7) 
oo inn I»l.NP 
00   1118  J*ltNM 
Z(ItJ)>0. 
IFIStitll.LT.l.E-?'?»   r,0 TO  in« 
ir«y( ).J>.LT.I.E-?O» r,o To ins 
00   1119  K>1«NX 

1119 ZUtJ)«Z(ItJ)*C(ItK)*AM(J,Kl 
2(I«J)a2(I«JI/S0RT(S(|«I)«Y(J«JM 

1118 CONTINUE 
WPITE(9tSll 

51 F0RMAT(1M1/7X,*6H RESPONSE-MEASUREMENT  CWOSS-CORRELATION MATRIX// 
CALL  MP(MXtMXtNR«NMtZ) 
00 11?0 I>1.NL 
00 11?0 J»l.NR 
ZCItJiBQ* 
IF(OOO(I«I).LT.I.E-?0)   CO  TO   1120 
IF(S(.j«J>.LT.l.F-?o)   r,0  TO   |1?0 
00   1171  K»|fNX 

1121   Z(I«Jl«Z(ItJI*AKn(l»K»*C(J*K) 
Z(ItJi>Z(ItJI/SORT<OOn(ItI)»S(J«J)l 

1120 CONTINUE 
WRITE(9.52) 

52 FORMAT(1H1/7X.*?H rONTROL-RFSPONSE CROSS-CORRELATION MATRIX//) 
CALL HP(MXtMXtNU«NPtZl 

?    00 40^6 I«I«NR 
IFISdtD.LT.O.) S(ltll«0. 
R(ItI)>R(I.n*S(I<T) 

4056 S(IfIi«SGRT(S(I.ni 
WRlTEr9.«057)((I.S(I«Ii>»I«|,NR» 

4057 FORMAT<//20X, 17H R.M.S. RESPONSES/(l8X,I3.E16.Pn 
IFIKCOM.LT.NN) GO TO 607b 
00 60^2 I'lfNR 

60S2 R(I.I>«SORT(R(l.n» 
MRirE(9t608l)((I«R(I«n>>I>l*NRl 

60S1 FORMAT(//7X.22HT0TAL R.M.S. RESP0NSES/(18X«I3.F16.8)) 
RETURN 
ENO 

RESP 
RESP 
«ESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
»ESP 
RESP 
RESP 
«ESP 
«ESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
»RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 
RESP 

131 
132 
133 
134 
135 
136 
137 
138 
139 
US 
141 
142 
143 
144 
145 
146 
147 
148 
149 
ISO 
151 
152 
153 
IS« 
15S 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 

Figure 95.   Subroutine RESP Program Listing (Concluded) 
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SUHHOiTINE C0V4R(Ät.A,C.*.r.?.StCtPStV.litNK.NrF,MN.MA.irF»MFB«MN 
IIHAX.TTER.IH.IFfJPtKWAI 
DIMENSION A(MX,M)(l.C(MX.MAl.G?(MX,v|^),x(MXt»tX».S(<4X.MX»,AI(MFrt 

II .KM A (MX I tE(MFr.MFFI .f S (MX t v)X ) tO (Mff), <tf R) ,V(MFF>HFF> 
NFMsK|<-NFF 
IFdf-P.NE.l)   GO   TO   1SJ 

COVARfAiCE   CALCULATION 

II 

C 
c 
150 

COMOUTE  X??  F,*OM CrA??»X??»X??»A2?»G??»r,2? 
9 DO II I=I.NFF 

00    II    JaltNFF 
Il»I»   FH 
JJ»J» ;FR 
S(ItJI=A(IltJJ) 
IFdR.FCI,?)   fiO   TO   1 | 
ed«j>>dt 
00   I?   «S|,NM 

12 Cd.J>»Cd.J)»r,?(n 
CONTIiUE 
CALL   rAL(S.CtXttfwA,NFF,MX.lMAxt?.IE^RI 
IFdE-P.GT..))   RfTUPN 
00   IS)    Is|»NFF 
00   ISJ   J»ltNFr 

151   Xld, |)=C(NJ> 

.K»«G?(jJ       t<> 

COMPUTE      XI?      FP'IM   C=All»Xl?«xl?»A??*A|2»X?? 
00   15^   I=|fMFO 
DO   I   t sltNFR 

»   Xd,L>=4d.L) 
00   15?   J»I.NFF 
C(I««/l«d. 
00    15.»   K = |,NFF 
KK»K»-|FH 

152   Cd<J<:CdtJ)*Ad>KK>»XI(KfJ| 
00   IS"»   I«ltNFF 
00   151   JsliNFF 

JJ«J»gFH 
151   Sd.J)=A(JJ.ri> 

CALL   --'CAHS.X.r.NFF.NFM.MFF.MFB.HAXtE.ES.VtD.ifKA.MX.IERR» 
IFdE^R.GT.ol   '»ETIIPN 

C       COMPUTE     XII     F«OM   C=AII*X||*xli*All*A12«Xl?*XI2*A12 
00   154   1=1.NFH 
00   15'-   Jal.NFR 
X(NJ)sAdtJI 
SdtJ)«e. 
00   15:.   K»lfNFF 
KK»K» jFH 

154   Sd.J(sSd.J»*Ad.KKI»C(J»K»»rdti<)»A«J.«'<» 
CALL   rAL(X«StE?«KWAfNrR,MX«rMAX«2tItR4l 
IFdE-JP.GT.O)   PETUPM 
00   15'^   Isl.NFR 
00   IS^   J»1.NFF 
JJ«J» IF« 
XdtJ IlsCdf J) 

155       XUJ        dlxXd.JJ 
DO 15s I«I.NFF 
00 15«. J»ltNFF 
II=I»'FH 
JJxJ*MFR 

Figure 96.   Subroutine COVAR Program Listing 

COVAR 
COVAR 

MFFCOVAR 
COVA« 
COVAR 
COVAR 
COVAP 
COVAR 
COVAR 10 
COVAR 11 
COVAR 12 
COVAR 13 
COVAR U 
COVAR IS 
COVAR 16 
COVAR 17 
COVAR 18 
COVAR 19 
COVAR 20 
COVAR 21 
COVAR 22 
COVAR 23 
COVAR 24 
COVAR 25 
COVAR 26 
COVAR 27 
COVAR 28 
COVAR 29 
COVAR 30 
COVAR 31 
COVAR 32 
COVAR 33 
COVAR 34 
COVAR 35 
COVAR 36 
COVAR 37 
COVAR 38 
COVAR 39 
COVAR 40 
COVAR 41 
COVAR 42 
COVAR 43 
COVAR 4H 
COVAR 45 
COVAR 46 
COVAR *7 
COVAR 48 
COVAR 49 
COVAR SO 
COVAR SI 
COVAR 52 
COVAR S3 
COVAR 54 
COVAR SS 
COVAR 56 
COVAR 57 
COVAR 58 
COVAR 59 
COVAR 60 
COVAR 61 
COVAR 62 
COVAR 63 
COVAR 64 
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IS« X(II« U)-AI(I«JI 
00 157 IsUNr» 
00 157 J«l,NFn 

»57 X(ItJ)aS(I.J) 
»ETUR i 

: 

COVAR 65 
COVA» 66 
COVAH 67 
COVAR 6ft 
COVAR 64 
COVAH 70 

Figure 96.   Subroutine COVAR Program Listing (Concluded) 
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SUBROUTINE   COSTATIP.A.S.X.Ec.r.Zti-. .U»W.<w4.^XtMrHtMrF.NXtNFr 
HERB) 
DIMENSION    Y«MX.MXI.«(MX.MXI,S(MA.MX>,Z(^A.MK),FS(MXiMX),X(MX 

IIJ(MFB.MFB) «R (MX «MX I tVCMFF.MFF» .K*4(<<Xt .ECMFrtMFFI 
NFH*N«-NFF 
DO   I    I = J»iJX 
00   I    l«ltNX 
S   (!• DsRd.Jl 
X(ItJt>A(ItJ) 

COMPUTE     Sll     FROM   0 = SII»Al|»4n»SU^ll 
CALL   rAL(XtSfES<KUft(NFH<MXiiMAXt|iIER4l 
IF(IE«R.GT.«J   RETURN 

COMPUTE   ^13  FROM   0'S1->XA| 1 *A?a»SI?*Sl I»A1?*H|2 
00   15R   |«liNFR 
00   15H   J«l.NFF 
JJ»J»NFB 
ES( I« n»R( I»JJ( 
00   IS«   KalfNFR 

156 ES(|«.))>ES(ItJi*S(ItK)«'AIK,.jj) 
00   ISQ   I>I«NFR 
00   ISi  J»1.NFB 

159 X(IfJlaA(JtI> 
00   16.     I'l.NFF 
DO   16'.   J»ltNFF 
II»I» 'F8 
JJaJ*NjFB 

160 V(I,J».A(II.JJ) 
CALL ICALCV.XtES.NFF.NFBtMFr.MFBtlMAXtEti.VtU.KtiAtMX.IERH» 
IFdEtfR.GT.O) RETURN 
DO 16' I>1*NFR 
00 16? J«ltNFF 
JJ«J»^FB 
SUJtTOESdtJ) 

162 S(I.Jj)»ES(I,J» 

COMPUTE S?2 FROM 0'S??*A??*A?>«S??*A|2*Sl?*S12*Al2*R?2 
00 |6l I«l.NFr 
00 16^ J>1.NPF 
Ifal^MFB 
JJ«J*ijF8 
V(ItJtaA<II*JJ) 
X(ItJ|aR(II*JJ) 
00 16-« Kal.NFB 

163 X(|tJlaX(ltJI*A(KtII>*SIK«JJ»*S<K«II)*A(K«>>J| 
CALL CALIVtX«RtKWA.NFF«MXtIMAXtlfIERR) 
IFdEOR.f.T.C) RETURN 
00 164 lal.NFF 
00 164 Ja|,NFF 
IIa|»NFB 
JJaJ*^FB 

164 Sdl. )JJ«Xd,J> 
RETURN 
END 

«IMAXtCOSTAT 2 
COSTAT 3 

.MX), COSTAT 4 
COSTAT 5 
COSTAT h 
COSTAT 7 
COSTAT 8 
COSTAT 9 
C0STAT10 
COSTATIJ 
C0STAT12 
C0STAT13 
COSTATU 
C0STAT15 
C0STAT16 
C0STAT17 
COSTATla 
COSTATi« 
C0STAT20 
C0STAT2I 
C0STAT22 
C0STAT23 
C0STAT2H 
C0STAT25 
C0STAT26 
C0STAT27 
C0STAT28 
C0STAT2<» 
C0STAT30 
C0STAT31 
C0STAT32 
C0STAT33 
C0STAT34 
C0STAT3S 
C0STAT36 
C0STAT37 
C0STAT38 
C0STAT39 
C0STAT40 
COSTATM 
C0STAT42 
C0STAT*3 
C0STAT44 
C0STAT*5 
C0STAT46 
C0STAT47 
COSTAT^B 
C0STAT4<> 
COSTATSO 
C0STAT51 
C0STATS2 
C0STAT53 
C0STAT54 
C0STAT55 
C0STATS6 

Figure 97.   Subroutine COSTAT Program Listing 
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SURÖOiTINE TPAMS(AMT.](.T.O(jn.fJÄ.M».^FtMa.«Ftqtin T^ANS 2 
DIMENSION AMT(«r.M«).X(v<A,MX) ,T(MF,MF).000(^0.MUI,R(Mr.NX)tIF(MF> TRANS 3 
HO 1 tsl.NF TRANS * 
DO 1  1=1.N« TRANS 5 
R(I.J>=r-. TRANS 6 
00 I "xl.NX TRANS 7 
B(I.J»*RI ItJl♦AMT(T««»»X(K,J» TRANS 8 
00 ? l=l.NF TRANS 9 
DO ? 1=1.NF TRANS 10 
TlliJts), TRANS 11 
L=IF([) TRANS 12 
M»ir( I) TRANS 13 
00 ?   '»ItN« TRANS I* 
T(i . )i=T(I,J)»i)OD(L.»«)»R(i,KMAMT(J.'<» TRANS 15 
RFTUH TRANS 16 
ENO TRANS 17 

Figure 98.   Subroutine TRANS Program Listing 
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w^m mmm ———— 

... 

SURHO 
OIMfN 
r>tMF:N 

oo i 

ini. 
inj. 
r)jv(L 
L=L*\ 
C0MT1 
no 1 
0JVT( 
no 3 
njvTi 
L = l 
00 <• 
no <. 

If 11. 
IflJ. 
njnK( 

r,0 TO 
nj0K( 
C0NT1 
PfTUH 
E«JO 

'TINt l)NSr»( T.OJ^K .DJV.DJVT . IF t Jf .^F .NU.N^.Mi.l.MM.Mf » 
I UN 
ION 

r (MF.MF) .njOK «MJ.^M) fOJVMF) .OJy/T ("F > 
IF(HFIijr(*c) 

f = 1 . vlll 
I = 1t NM 

'-.T.NFl   r,o 
■if .1F(LI I 
iF.JF(Lt > 

TO 
r,0 
r,o 

I 
TO 
TO 

)=0J0K ( I,.I) 

;liE 
I=1.NF 
• )=v,'. 
'=i »fjF 
')=DJVT|I I«T(I,«l»nJV(<) 

Irl.NU 
.1=) »NM 
'-.T.NFI   GO   TO   - 
■F,IF(L))   CO   TO   ^ 
•F.jF(L))     r.o   TO  S 
t .J)=l)JVT(L) 

4 
i.J)=r. 
•Uf 

UNSC» ? 
UNSC« 3 
u^sc»* 4 
u^sc« S 
UNSC»« h 
UNSC« 7 
UNSC» H 
UNSCH >» 
UNSC« 10 
UNSC« 11 
UNSC« 12 
UNSC» 13 
UNSC« U 
UNSCB 15 
UNSC» 16 
UNSC« 17 
UNSC« IS 
UNSCH 14 
UNSC« 20 
UNSCH 21 
UNSC« 22 
UNSCH 23 
UNSCH 24 
UNSC« 25 
UNSC« 26 
UNSC« 27 
UNSC« 28 
UNSC« 29 
UNSC« 30 

,* 

Figure 99.    Subroutine UNSCR Program Listing 
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SUKHOiiTINf   C-CAL (Äf ,4.K.MtM.M''U''M, IMAXte^ES'WtUt^rtA.MH.lEB»! 

I 
I 

THIS SOBO'UTINf: SOLVES THF CFNE^AL MATRIX EQUATION 
FOBX (I-Ai , ( I«A>,(t-W(.ANn (|»«i ThEN MVE"! (I-A) 

01 MEN ION A(MXiMX) tH(M^<«IXI .X(H«<MX) «E (^N'MNI 
OIMEN' IAN rs(HX,MXl .V(MN.NNl. iCMM.M«»,K<A(MK> 
EP'.C I 
irPRr 
00 1  1=1.N 
00 >.    I»I.N 

? €I1«J> s -Al I..M 
1 E(l.I>»E(I.n«l . 
00 S   t«|.M 
00 4 1=1.M 

<. ES(I. U = -Hd.J» 
3 ESII.i)>ES(I.I)*I. 

K4QPsN 
NCC=N 
NOsNN 
CALL T0lNV^(IS0L»Iri50L.N»«t'jC'".E.S».''<'A.UETt 
IFMI^OLMOSOLl .LE.?) 00 TO S 

fiO  TO  fr   I 
5 M'»»MX 

CALL   TDINVRdSOL.Ir.SOL.^'H'^S.NP.KWA.OFT) 
ir( (lsOL»ll)50Ll.Lf.')   r.O   TÜ  ♦> 
IEPB»- 
W   TO   ft>l 

6 MC»N* ' 

00   II    I=>.N 
00   II   J»l.N 
V(I.J)    =   E(I.J) 
00   II   «sl.N 
vci.Jt  = vn.J» 
00   12   1 = 1.H 
00   12   J=l.M 
iJ(I.J)   =   ES(I.J) 
no   »2 K=1.M 
U(I»Jl   s  Ud.J» »ESd.xi'BCK.J» 
00   13   1=1.M 
DO   13   J»1«N 
Bd.J)=Q. 
00   14   fül.M 
Bd.j) = rtd.ji ♦ rsd»<> • AtK.j» 
Rd.Jl=?.«Hd. I) 
00   15   1=1.M 
00   I1*   J=1»N 
«d.Ji   =   i. 
00   15  K«J«N 
Xd.J>=   XJ1..JI    ♦   Hd»tf»    •   E(K.J» 
ITEB* 
CONTMUE 
00   3C   1=1«M 
oo 30 J=I.;J 
Rd.J(=0. 
00   30   K=1.M 
sd.j»  « ad.J)  ♦ IKI.K)»x(<»J» 

xA.ex=c 
AND    d-^l 

II 

12 

I*. 
13 

Ad.f )»EI<» u 

IS 

100 

30 
CONVEPfVENT   CHEC« 

ICOT = 
Figure 100.    Subroutine GCAL Program Listing 

271 

OCAL 
OCAL 
OCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL  23 
GCAL  24 
GCAL 
GCAL 
GCAL  27 
GCAL  2« 

GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 

? 
3 
<» 
5 
6 
7 
rt 
9 

10 
11 
12 
13 
14 
15 
16 
17 
in 
19 
20 
21 
22 

25 
26 

GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL 
GCAL  43 
GCAL  44 
GCAL  45 
GCAL  46 
GCAL 

29 
30 
31 
32 
33 
34 
35 
36 
37 
3d 
39 
HO 
41 
•♦2 

47 
4R 
40 
50 

GCAL 
GCAL 
GCAL 
GCAL 51 
GCAL 52 
GCAL 53 
GCAL 54 
GCAL 55 
GCAL 56 
GCAL 57 

58 
59 
60 
61 
62 
63 

GCAL     64 

...   ■    ■■ :■    •.■■■ ■.. ■ ■•    . 

 ,:■,.:     .,-.„■-.:.. 
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3? 

«.5 

itk 

33 

3« 

«.S 

<.«> 

600 
50 

601 
60? 

DO   31 
no 31 
ni<«o. 
00   3? 
OX   a 
X(I «J 
AX:AH 
ir(Ax 
IF(AX 
1FRK» 
r>o TO 
OAT=4 

ICOT = 
ro^JTi 
CONTI 
ITFB = 
ir(ic 
CONTI 
DO 33 
00 33 
fltfj 
DO 34 
no 34 
ES(I. 
DO 45 
no 4S 
V(I«J 
no 45 
vn.j 
no 46 
no 4ft 
ii(i«j 

no 46 
U( I.J 
irni 
WITE 
ro«HA 
CONTt 
RETUR 
WRITE 
FORMA 
RFTDR 
END 

1 = 1,M 

J=l tN 

K = l ,N 

)   =  x( i.j)   ♦   nx 
• (x (I, j i i 
.tT.l.C-?«>   C.n   T-j  4? 
„LT.l.f   »,•>)   GO   TO   41 

'S(t)X/<( I. JM 
■-EF)4?.4',43 
troT»i 

me 
ITER»1 
iT-NC)44.51.44 

•'(.IF 

1 = 1.N 
J=1.N 

l=V(I,J) 
1 = 1,M 

J=1.M 
IT«U(I«JI 

1 = 1.N 
J = l .N 

K = 1.N 
)    =   Vtl.J)    ♦   r(I.K»»t(««J» 

1 = 1.M 
J*l.M 

K = l .H 
>   =  i)(I.J»   ♦   FSd.Kl^ESC^.J) 
"R.LT.IMAX)   on  To   luo 
(Q.60C» 
'(/7X.1?H   ITFP   =   IMAX) 
IUE 

■ i 

(«».60?)   IFRR 
M/7X.7M   IEPR   =.I?» 

GCAL 66 
GCAL 67 
GCAL 68 
GCAL 69 
GCAL 70 
GCAL 71 
GCAL 7? 
GCAL 73 
GCAL 74 
GCAL 75 
GCAL 76 
GCAL 77 
GCAL 78 
GCAL 79 
GCAL 80 
GCAL 81 
GCAL 82 
GCAL 83 
GCAL 84 
GCAL 85 
GCAL 86 
GCAL 87 
GCAL 88 
GCAL 89 
GCAL *0 
GCAL 91 
GCAL 92 
GCAL <ii 
GCAL 9* 
GCAL 95 
GCAL 96 
GCAL 97 
GCAL 98 
GCAL 99 
GCAL 100 
GCAL 101 
GCAL 102 
GCAL 103 
GCAL 104 
GCAL 105 
GCAL 106 
GCAL 107 
GCAL 108 

n 

Figure 100.    Subroutine GCAL Program Listing (Concluded) 
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     : ' 

61 

6? 

60 

?2 

SUHBOMT 1NE C*L IA.^'.P.KWA.N.N-I. |MAx,n« IEPR) 
OIMEN^fON A(NR.n .«N(NH.ll tDCl»,l) .<W»(^K) 
Ifttk* 
T»«0. 
00 30  I=|.N 

30Ü TP»TP.A(ItI) 

ir(TÄi3:i.?,2 
IE»»«1 

fiO TO 6-il 
301 ALF = A^S(T«l/rNJ 

NC«N»(N»1) 
NC=NC/? 
DO 60 1=1»N 
00 63 J=lfN 
GOTO«*-? .62) .IT 
P(I.Ji=A(I.J» 
nOTO ll 
«>( I.JisA(J. I» 
CONTI ilJE 
0(I.It=P(I.I>-ALE 
CONTINUE 
CALL TnlNVBII^OL.Ir.SDl. .NtNtS.NR.KWAtnET) 
ir((ISOL'IOSOL).LE.?» ßO TO 2^ 
l?PR»-> 
RO TO V1 
00 <• '»I .N 
00 <• 1=1.N 
A(I.J)=,>. 
00 * K=l.N 

<. A(l.J)rA(I,J)*P(K.?)»l<N(l<,J)»?.»*LE 
00 5 T«|.N 
00 5 l»l»N 
XNd« n=0. 
00 5 'sl.N 

S XN(I. t»sXN«I.Jl»AU.*<)»P<K.J) 
00 7 1*1.N 
00 8 l=l,N 

8 «»<ItJ>»»»(I»J)»»,«*Lr 
7 P(1.I>»P(I.I)»1. 

ITER« 
100 CONTINUE 

00 «• 1 * 1. K 
00 9 1=1 »N 
A(!.J)s3. 
00 9 <al.N 

9 A(I.Jt=A(I,J>»P(K.l»»)iN(K,J> 
ICOT = 
00 10 1 = 1.N 
00 10 J'l.N 
OXIJ« . 
00 11 K=|.N 

II OXIJ«r)XlJ*A(I.K>»P(K,J» 
XN<I. l)»XN(I,JI»OXTJ 
XN(J«T)sXN(I«J) 
AXN«A^S(XN(I.J>) 
ir(AX'i,LT.l.ir-?C) r,0 TO 14 
ir<AXi.LT.l.E ?C> 10 TO 201 
IE««»' 
r,0 TO 661 

201 «AT*AqS(OAIJ/XM(I. I») 
IF(RAT.EE)14tJ4.70 

CAL 2 
CAL 3 
CAL 4 

CAL 5 
CAL 6 
CAL 7 
CAL ^ 
CAL 9 
CAL 10 
CAL 1 1 
CAL 12 
CAL 13 
CAL 14 
CAL 15 
CAL 16 
CAL 17 
CAL 14 
CAL 19 
CAL 20 
CAL 21 
CAL 22 
CAL 23 
CAL 24 
CAL 2S 
CAL 26 
CAL 27 
CAL 28 
CAL 29 
CAL 30 
CAL 31 
CAL 32 
CAL 33 
CAL 34 
CAL 3S 
CAL 36 
CAL 37 
CAL 38 
CAL 39 
CAL 40 
CAL 41 
CAL 42 
CAL 43 
CAL 44 
CAL 45 
CAL 46 
CAL 47 
CAL 48 
CAL 49 
CAL 50 
CAL 51 
CAL 52 
CAL 53 
CAL 54 
CAL 55 
CAL 56 
CAL 57 
CAL 58 
CAL 59 
CAL 60 
CAL 61 
CAL 62 
CAL 63 
CAL 64 

Figure 101.    Subroutine CAL Program Listing 
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11 

I« 
70 
10 
IS 

15 

20 
16 

600 

601 
602 

1C0T«IC0T»1 
COMlnUE 
CONTINUE 
ITEH«tTER»l 
iniCnT-NOlS.SCtl«; 
CONTINUE 
00  20   I*I>N 
00  20  J«lfN 
AlltJ)>C(liJ) 
00   »7   1«I.N 
DO   17   J«l.N 
P(I«Jt*«. 
00   17  K»ltN 
P(I*J)'PII<J)**Cl<)r)»A(KtJ) 
IfdTFP.LT.IMAX)   00   TO   lOu 
WRITE(4t60e) 
rORNAT(/7Xtl2H iTrp ■ IMAK) 
CONTINUE 
RETUR'j 
WRlTEl^töO?» IERR 
rORMAT(/7X.6M IERRSI2l 
RETURN 
ENO 

C4L 65 
C»L 66 
CAL 67 
CAL 68 
CAL 69 
CAL 70 
CAL 71 
CAL 7? 
CAL 73 
CAL 74 
CAL 7S 
CAL 76 
CAL 77 
CAL 78 
CAL 79 
CAL 80 
CAL ai 
CAL 82 
CAL 83 
CAL 84 
CAL 85 
CAL 86 
CAL 67 

m 

Figure 101.   Subroutine CAL Program Listing (Concluded) 

274 

■     ..■■,.,,.    ..     .,;    .-. 

■  .■■      ■ .-. ■      . ■ . 

. ,.;;  :;.■>:■..;.   ■ . .   . ..,        .. ;■  ....     .       .,..-. .   . ...      ■..-   :    . 

„ ■ ■ .. . ■ ^^mm^mimäiä^^ä^^ 
tt^j^i^ji 



r*.,—,—_.„, ^..l..r...mml.^m. 
"■■■ ■'■wrwK   iiiiiiniiiii 

■^^^mm^!.^^^m^mgm^^^^^^^^.--.%^ '^ ^-   K'-amm^^m^m c        „.        , .   ^wte«»s^«wM(#^ 
. ■ .. 

f       Enter       j 

Read State Space 
Quadruple Data 
from DDATA File 

and the Remaininq 
Data from Cards 

I 
Prepare the Data 
for DIAK Program 
and Write on the 

Scratch File JS and Write 
an End of File Mark on it 

I 
Read and Print 

the Data 
Written on 

File JS 

I 
f        Return     j 

Figure 102.    Subroutine DDLAK Flow Chart 
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C 
c 
r 
c 
c 
c 
r 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
r 
c 

SUBOCMTINE   O0I*t<U.BtC«n»Hl.O?.Cl.C3t0» 1 .«« .NX"UNRM.NüM» 

0URP(KE   -   TO   P»FPASE   PATA  FOR   OIAR   PROCRAM 
ANALIcIS   -   A   F   KONtR   /   J  K   MfcHESM   -   THF   hONEr«FLL   INC 
DATE   -RITTEN   -   19/«; 

SUPPR<r,RAMS CALLED 
ZEvO 
Fli E 
MP »s 
ER^M 
rfT-> 
IN"TM 

ARGUM. NTS LIST 
A 
H 
C 
D 
Bl 

Cl 
C3 
Oil 
BK 
NX" INPUT 
NW'' INPUT 
NU'       INPUT 

STATf TRANSITION MATRIX 
CONTROL INPUT «UTHIX 
STATE OUTPUT MATRIX 
CONTROL OUTPUT MATRIX 
INPUT '(AT^IX FDP CONTBOL INPUTS - G» 
INPUT lATPlX FOP GUST INPUTS - G2 
STATf lUTPUT MATRIX FOR DESIGN OUTPUTS 
5TATF 1UTPUT MATRIX FOR MEASUREMENTS - 
OUTPUT MATPIX FOR DESIGN OUTPUTS - 0 
FEEDBACK GAIN MATRIX 
MAXIMUM NO Of STATES 
MAXIMUM NO OF OUTPUTS 
MAXIMUV NO OF INPUTS 

DIMENSION A(NXM,NXl.M iO(NXM.MUM» .CCNRM.NXMI .0(NRMtNUM) 
DIMENSION Rl (NXM<NIIM).R2(NXM«fiUM) 
DIMENSION CI(NRM.N»M)tC3<NHMtNXM» 
DIMENSION Oil(MRMtNUM)«RK(NllMtNRM) 
DIMENSION HEAD(?9».C»RO(?0> 
COMMOv/INOUT/IRtIM.IPRINT.INSERT»LOCATE«NULL•MAf'K«?0) 
ltJO«Js«JSD«JFtJD 
DATA uaFA4tHRG|ntHR6?P«M9HBn/<.H F  ««H r.l ««H r,? ,*H H / 
DATA ■<BOHH.HBAMfl.HC.HBCAR.HREAn/i»M 0  <<»H AM f|MC<4H CAR»4MREAO/ 
DATA "PTAP.HENO/*H TAP.fcMENO / 
DATA nf*Hfl>i*H9fa*/l*H .*HPr  / 
DATA -"PoKH^H PK / 

READ IF DATA IS ON CARDS ONLY 

REAO<lP.20tCARn 
?0 FORMAT (20A*,) 

IF(CA':D(6) .EO.MRHBOGn   TO   8.. 
IFtCAr'D(6).NE.«PEBP)Gn  TO   UZ 
CALL   7FaO(A«NXM,NXM» 
CALL   /EHO(B.NXM,NUMI 
CALL   7fR0<C«NRM,NllM) 
CALL   JTHOCO.NRM.NUM) 
CALL   7rRO<HK,Ni)M.NPM> 
RCAOlTRtZOIHEAD 
CALL  FlLE(JO»LOCATF.MEAD) 
REAO( lO»TtNX«NR>NU.((A(I«J>.I«l.NXItjB|«NX)f 

I ( (Bd.J) tI«l«NX)«Jsl»NU)« ( (C<I»J>»I»l«NR» .J«I.NXI. 
2((D(I.JI«I>l«NR»tJsl«MII><NXAtNRA<NUA*NRitNR?tNq3*NUltNU?tNU3 

PARTITION  MATRICES  B.C«0 

1F(NU1.LE.O»STOP   HI 
IFCNu^.LE.fllSTOP   MI 

Figure 103.   Subroutine DDIAK Program Listing 

00 
00 
oo 
oo 
oo 
oo 
oo 
oo 
DC 
00 
DO 
DO 
00 
00 
DO 
00 
00 
00 
00 
00 
DO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
DO 
00 
00 
DO 
00 
00 
00 
00 
00 
00 
00 
DO 
00 
00 
00 
00 
OD 
DO 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
DO 

AK 
AK 
AK 
AK 
AK 
AK 
AK 
AK 
AK 
AK 
AK 

2 
3 
4 
5 
6 
1 
8 
9 

10 
II 
12 

AK 13 
AK U 
AK 
AK 
AK 
AK 
AK 

15 
16 
17 
18 
19 

AK 20 
AK 21 
AK 22 
AK 23 
AK 24 
AK 25 
AK 26 
AK 27 
AK 28 
AK 29 
AK 30 
AK 31 
AK 32 
AK 33 
AK 34 
AK 35 
AK 36 
AK 37 
AK 38 
AK 39 
AK 40 
AK 41 
AK 42 
AK 43 
AK 44 
AK 45 
AK 46 
AK 47 
AK 48 
AK 49 
AK 50 
AK 51 
AK 52 
AK 53 
AK 54 
AK 55 
AK 56 
AK 57 
AK 58 
AK 59 
AK 60 
AK 61 
AK 62 
AK 63 
AK 64 
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34 

40 

HO 

ir(NP 
IF(Nh 
no ?B 
no ?u 
«l (I 
00 ?« 
JJ«Nll 
H?(I. 
no 4.) 
no 34 
cm. 
no 40 

C3<I. 
no 44 
00   44 
'Mm 

C*LL 
C*LL 
C»LL 
C»LL 
C»LL 
CALL 
CALL 
CALL 
CALL 
C0NTI 

• l 

.Lt.. »STOP   Hi 

.LE.-MSI""   I I 1 
1=1.NX 
Jal.NOI 
>=H(I.J) 

♦ J 
>=HII.JJ> 
J=ltN« 
Tal.NOl 
)=C(I.J> 

• ri«?»I 
)»C(Il.Jt 
I'l.'/«»! 
J=l.NUl 
Jl=ü(t.J< 
INT.LT.ft»   r.O   TO   Hit 
PUS(A.NX«I.NXI'.N*.NX,T.4MA ) 
OftS(«.NXM.NIIM.NX.Nil,T.4HH t 
PWSIC.NPM.NXV.NJ.M.1.4-0 ) 
P«S(O.NeM,Ni|M,MJ.N'I.T,4HO I 
DHS(n| •NXMtNHMtNXtNIJI . T,4MHI 
Pt<S(a?.MX«»,NilM.NX,N")?.T,4HM? 
P«S(Cl.N'»M,N>MtN«'|.NX.T,4MC» 
P9S«C3.N»M«NxMfMW3«NX.r,4HC3 
PJS(0I J.HOM.MJM.N91 ,Ni)l,T,<»Hf)| 
UE 

C 
c 
c 

100 
l?3 

160 

l(S2 

16S 

1«0 

?00 

220 

240 

260 

oor.AMiZE CA^O 6N0 TäP^- OATA UM TAPF 

"tAOC 10.12(1) C»O0 
F0RMAM2aA4) 
!»■( tCUCD.EO.H^FAO» .ANO.(rA^O(?).f(3.HqTAP)»r,ri TO 160 
ir((C'Pl)(n.EO.H»F«^) .»N(J.(rA^0(2).EQ.HRCAP))Go TO 100 
inCA^Odl.EO.HFND» 00 TO 3 3 
WRITF»JS.l?.)) CA^O 
00 TO l»»0 
CONTINUE 
ir(cA''0(6».E0.MBrM«» r,0 TO Itt., 
!r(CApn(6».E0.''Mr-|D) r.o To 'Oi 
ir(CA-in(6).F0.MPr.?R| ^O TO ?2 • 
IF(CA^n(6>.E0,HRM8p) 1,0   TO ^4. 
tr(CA^r)<6I.EQ.H'»()flP) 00 TO ?6 
ir(CA''D(6».F0.HRA»'P) 00 TO 9d i 
IF(CA'0(6).eO.HPBKn»oo TO 235 
CONTI-UE 
Wi»ITE(Ir«.l65) 
FORMAT {//'lX,24HINPi)T COMTOOL CAPO E3S0O» 
CALL ;»WM(l,<.HnoIA.4Hi.   O.O.lrfl 

WRITE H«THIX DATA ON «.CRATTH FJLt FOR DIAK PROGRAM 

CONTI'DE 
CALL    /TPlAtNX.NX.NXM.NXM.JSl 
00   TO   tOJ 
CONTIMJE 
CALL   ■■TfMBl.NX.NUI .NXM.NUMtiS) 
00  TO   10> 
CONTINUE 
CALL   VTP(H?.NX.NU?.NXM.NUM.JS> 
00   TO   100 
CONTIi'JE 
CALL   ••TP(C1.NRI.NX.HR«<.NXM.JS) 
GO  TO   1)0 
C0NT1 il(E 

Figure 103.   Subroutine DDIAK Program Listing 

DO I A* 65 
DDIAK 66 
DOIAK 67 
DDIAK 68 
OUIAK 69 
DDIAK 70 
DOIAK 7J 
DDIAK 72 
DDIAK 73 
DDIAK 74 
DOIAK 75 
DOIAK 76 
DOIAK 77 
DOIAK 78 
DOIAK 79 
DOIAK au 
001 AK 81 
DOIAK 02 
DOIAK 83 
DDIAK 84 
DOIAK 85 
DOIAK 86 
DDIAK 87 
OOIAK 88 
OOIAK 89 
DDIAK 90 
OOIAK 91 
OOIAK 92 
DDIAK 93 
OOIAK 94 
OOIAK 95 
DDIAK 96 
OOIAK 97 
OOIAK 98 
OOIAK 99 
OOIAK100 
OOIAK101 
DDIAK102 
OOIAK103 
DOIAK104 
DDIAK105 
OOIAK106 
DOIAK; 107 
OOIAK108 
OOIAK109 
DOIAKllO 
DOIAKUl 
0DIAK112 
00IAK113 
DDIAK114 
U0IAK115 
D0IAK116 
0DIAK117 
D0IAK118 
0DIAK119 

DDIAK120 
00IAK121 
00IAK122 
00IAK123 
0DIAK124 
DDIAK125 
00IAK126 
00IAK127 
00IAK128 
00IAK129 
OOIAK130 

(Continued) 
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CALL    -'TP<On «NPliNlil .NOM.NU'x.JSl 
f.O TO J00 

?80 C0KT1 UE 
CALL • Tt'tCliNin.NX.NBM.NXM, iSi 
GO TO JOO 

285 CONTI'UE 

OFAO   ---AIN   M4TPIX   fort»   OrtATÄ   FILE 

«FAOC IR.?0>MFA0 
290   CO'JTl iUE 

«EAOI )n.20)CA('n 
no J?*)^  i = i.?o 
IF(CA^r)(n .NE.HFAOd) ir,0 TO ?O0 

295 CONTINUE 
CALL INPTM(HK,NUM.N«M,JO) 
«FWINI JO 
CALL i TPC^.NUl ,N»T.N(iM,NOM. jc» 
CO TO |Ott 

300 CONTI MJE 
EMO FfLE JS 
ffEWINr JS 
IF( (ItJPINT.LT.S) .AMI). ( ro«INr.A.E.3) » GJ TO *0Ü 

C 
c 

PFAO .'.^0 PRINT OUT TAo£ 

MPITElIrt.310) 
310 FORMATdHl.U.^IM».« niAK I-gP'iT DATA •••,//\ 
320 CONTIMME 

PCAO( iS.I2(»»C4^r) 
IF (E^US)) 3»,n,3<.p 

1<»0 WPITEn<*»35')> CAPO 
3SD FOPMAT ( U.2CA41 

GO TO 32l- 
369 CONTI IUE 

PEW IN) JS 
«piTEnaoa«» 

3«0 FORMAT (//.Mt30H«»» END OF olftK INP'JT DATA •••( 
400 CONTI UE 

RETUR-, 
END 

DOIAK131 
DO IAK132 
OOIAK133 
00IAK13«. 
00IAK135 
0niAKl36 
ODIAK137 
DOIAKUM 
ODIAK139 
ODIAKI<.Ü 
DDIAKim 
DDIAK1<.2 
DDIAK143 
0DIAK144 
0niAKl«.5 
00IAKIO6 
0D1AK1<.7 
OniAKl<«H 
DOIAKI49 
OOIAK150 
00IAR151 
OOIAK1S2 
DO IAK153 
Ü0IAK154 
0DIAK155 
D0IAK15«. 
00IAK157 
00IAK15A 
0DIAK159 
DDIAK16Ö 
001AK161 
ODIAK162 
DÜIAK163 
U0IAK164 
DDIAK.165 
D0IAK166 
0DIAK167 
00IAK16« 
00IAK169 
ODIAK170 
001AK171 

Figure 103.    Subroutine DDIAK Program Listing (Concluded) 
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(      Enter       J 

Read State Space 
Quadruple Data from 
QDATA File, Gain 
Data from DDATA or 

FDATA File and 
the Remaining 
Data from Cards 

I 
Prepare the Data for 

FFOC Program and 
Write on the Scratch File 

JS and Write an End 
of File Mark on it 

Figure 104.   Subroutine DFFOC Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUHRO'iTlNC   0rroC(AtR<C<ni8|.R?fCl«C3t0l I »RK«NXMtNRMtNUM» 

PURPOSE   -   TO   OPEPAPP   OAT*   fnR   FFOC   PROC^AM 
ANALIMS  -AT  KOHM»   /   J  *   MAt-ESH  -   HE  MOMEmLL   INC 
DATE    voiTTEN   -   l<>7s 

5UBPHir,HAf<S   CALLED 
ZEwO 
n. E 
MPJS 

INPTM 

ABCuMrNIS LIST 
A 
B 
C 
0 
«1 
8? 
Cl 
C3 
Dll 
RK 
NX' IMPUT 
NR" INPUT 
NU''       INPUT 

2 
3 

5 
6 
7 
B 
9 

STATf TRANSITION «ATRIA 
CONTPOL INPUT «UTRIX 
STATf OUTPUT MATRIX 
CONTROL OUTPUT MATRIX 
INPUT MATRIX FOR CONTROL INPUTS - Gl 
INPUT 4ATPIX FOR GUST INPUTS - G? 
STATE JUTPlIT MATRIX FOR DESIGN OUTPUTS - H 
ST AT": OUTPUT MATRIX FOR MEASUREMENTS - M 
OUTPUT MATMX FOR OESlGf OUTPUTS - 0 
FEEDBACK GAIN MATHIX 
MAXIMUM NO OF STATES 
MAXIMUM NO OF OUTPUTS 
MAXIMUM NO OF IN»UTS 

DIMENSION A(NXM,NXM)tR(NXM«NUM)«C(NRM.NXMI tD(NRM«NUN» 
DIMENSION Bl(NXMtNUM).H?(NXMtNUM) 
DIMENSION Cl(NPM.N«Mt.C3(NRM*NXM) 
DIMENSION Dll (NRM.NilM» ,RK (Ni)M,N«Mt 
DIMENSION HEAO<?O».CAftD(?0> 
COMMON/INOUT/IK.IW.IPP INT.INSFRT,LOCATE.NULL»N»RK(201 
l.JO.JS.JSU.JF.JO 
0A|A "RFBH.MBGlR.HRr.?«.H8HBP/4H F  .4H Gl »4H tt   .4H H  / 
DATA HROBB.HRAMH.MC.HRCAR.HDE&0/4H D  .<iM AM .|HC.4H CAR.4HRCAD/ 
DATA HRTAP.HEND/4H TA0.4HEND / 
DATA MRBBa.HPERR/*M    .4HPr  / 
DATA HRAKG.HRAKP.MROEL/4H A<G.4H AK(.4H DEL/ 

READ IF DATA IS ON CARDS ONLY 

READ(tR.20>CARO 
IF(CAPD(<.» .FO.MRRRj) r,0 TO PO 
IF<CAJDI6».NE.MPERP> r,0 TO 16? 
CALL 'ERO(A*NXM,NXMt 
CALL 7FRO(B.NXM,NUM) 
CALL /EROCC.NRM.NXMl 
CALL 7ER0(0*NRM.NIJM| 
CALL 7ErtOIHK.NuM.NBM) 
READ(TR.20>HEAD 

20 FORMAT(?0A4» 
CALL fiLECJO.LOCATF.MEAD) 
READ! )0)T.NX«NR.NU.((A(I.J).Isl.NXt.J«|.NXl. 
l((B(I.J).I>I.NX).Jal.NU).((r(l.JI.I>|.NR).J>l*NX). 
2((D(I.J>.I'1.NR).J3|<NU).NXA.NRA.NUA*NRI«NR?.NR3.NU|.NU2*NU3 

PARTITIONHATRICES  R.C.D 

IF<NU>.LE.0)STOP III 
IF(NU?.LE.C»STOP 111 
IF(NRi.LE.C>STOP   Ml 

Figure 105. Subroutine DFFOC Program Listing 

DFFOC 
DFFOC 
OFFOC 
DFFOC 
DFFOC 
OFFOC 
DFFOC 
OFFOC 
DFFOC 10 
DFFOC II 
DFFOC 12 
OFFOC 13 
OFFOC 14 
OFFOC 15 
DFFOC 16 
DFFOC 17 
DFFOC IS 
OFFOC 19 
OFFOC 20 
DFFOC 21 
OFFOC 22 
DFFOC 23 
OFFOC 24 
OFFOC 25 
OFFOC 26 
OFFOC 27 
OFFOC 28 
OFFOC 29 
OFFOC 30 
OFFOC 31 
OFFOC 32 
DFFOC 33 
OFFOC 34 
OFFOC 35 
OFFOC 36 
OFFOC 37 
OFFOC 38 
DFFOC 39 
OFFOC 40 
OFFOC M 
OFFOC 42 
OFFOC *3 
OFFOC *4 
OFFOC *5 
OFFOC <»6 
OFFOC *7 
DFFOC *« 
OFFOC *9 
OFFOC 50 
OFFOC 51 
OFFOC 52 
OFFOC 53 
OFFOC 54 
OFFOC 55 
OFFOC 56 
OFFOC 57 
OFFOC 58 
OFFOC 59 
OFFOC 60 
OFFOC 61 
OFFOC 62 
OFFOC 63 
OFFOC 6* 
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2* 

2B 

«.0 

DO ?B I»l 
DO ?* J»l 
HI ( 1 t n>B 
DO ?« Js» 
JJ«NUl»J 
q2(It Jt«H 
00 «.0 J«l 
00   34   I«l 
cidt n»c 
00  *.0   1*1 
\\mm 
C3(I. 
DO   *»<• 
00   44 
Oil(I.J)> 
IFdPoiNT 
CALL    iPRS 
C»LL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

80   CONTINUE 

100 
120 

160 

: 

162 

165 

180 

200 

220 

240 

.OSTOP   111 
iNX 
• Ntll 
II«JI 
• NU2 

( l.JJ) 
• NX 
• NR1 
(liJI 
.NB3 
2»t 
(II.Jl 
<NR| 
tNUl 
U(I«J) 
.LT.A1   r,0   TO  «0 
(AtNXM.NXM.NX«NXtTi4HA I 

•'PRS(B.NXM.NüM,NX.SII.T,4-.R ) 
■lPRS(CfNRM.NXM.NP.NXiT.4HC ) 
•PRSIOtNRM,N(H.NR.N(I.T.<«HD > 
••PRS(f)| tNXMtNI)MtNXtNIJ|.T<4HMl I 
"PRS<H?fNXMtNI(M.NX.NIJ?,T,4Mri? » 
•(P»S(CJ.NRM.N»M.NR|.NX,T,<.MC1       I 
'PRS(C3«NRH«NX*«tNH3*NX.T.4HC3 > 
MPRS(01ItMPM.NI)M.NRl,N'jl,T«4Hnll    I 

*NR 
ll»C 

ORGANIZE   CARD   AND   TAPf   DATA  OS   TAPE 

REAOlrPtl?0l   CARD 
rORKAT(29A4l 
in JC&RO(ll.EO.HREAO).ANO.(CA&DI2).EO.HRTAPnGn  TO   160 
IFI(C«RO(n.EQ.HRE«0>.ANO.(CARD(2>.EQ.MeCAR))6n  TO   100 
|F(CAMO(l).EO.HENO)   GO   TO   3c0 
HRITE(JS*120)   CARD 
GO   TO   10* 
CONTINUE 
IF (CAbiD(6l .EO.HRFnp)   r,0  TO   18t 
IF(CA^D(6».E0.HBGlq)   r,0  TO   ?0r 
|F(CA9D«6).E0.MBG2B»   GO   TO   ??.'. 
IF«CAO0(6) .EO.HRMRB)   r,0  TO   ?4iV 
IF(CA>30<6).E0.Mft0RQ|   GO   TO   '60 
IF(CAPD(6),E0.HHAMB)   r,0   TO   ?8ii 
IFICA^0(6).E0.HRAKr,tG0  TO   245 
|F(CAwOI6I.EO.HRAKD)GO  TO   2A5 
|F(CA»)D(6I.E0.HR0EL)G0  TO  2R5 
CONTINUE 
HRITE(IM<165I 
FORMAT(//1X.?4HINP(IT  CONTROL   CARD   ERROR» 
STOP   111 

WRITE MATRIX DATA ON SCRATCH FILE FOR FFQC PROGRAM 

CONTINUE 
CALL >-)TP(A.NX«NX<NxMfNXMtJS) 
GO TO 100 
CONTINUE 
CALL yTP(Hl.NX.NUl.NXM.NUM,jS» 
GO TO 100 
CONTINUE 
C^LL xiTP(U?«NX«NU?«NXM«NUMtjS) 
GO TO 100 
CONTINUE 
CALL •'TP(C1.NR1«NX,NRM»NXM. JS> 
GO TO 100 

Figure 105.    Subroutine DFFOC Program Listing 

OFFOC 6S 
OFFOC 66 
OFFüC 67 
DFFOC 68 
DFFOC 60 
DFFOC 70 
DFFOC 71 
DFFOC 7? 
DFFOC 73 
DFFOC 74 
DFFOC 75 
DFFOC 76 
DFFOC 77 
DFFOC 7« 
DFFOC 79 
DFFOC 80 
DFFOC 81 
DFFOC »2 
OFFOC «3 
DFFOC «4 
OFFOC «5 
OFFOC 86 
OFFOC 87 
OFFOC 88 
OFFOC 89 
DFFOC 90 
OFFOC 91 
OFFOC 92 
OFFOC «»3 
DFFOC 9* 
OFFOC 95 
OFFOC 96 
OFFOC 97 
DFFOC 98 
OFFOC 99 
OFFOCI DO 
OFFOC101 
OFFOC102 
OFFOC103 
OFFOC104 
OFFOC105 
OFFOC106 
OFFOC107 
OFFOC10« 
DFFOC109 
OFFOC110 
OFFOCUl 
OFFOC112 
0FF0C113 
OFFOC114 
0FF0C115 
0FF0C116 
OFFOC117 
OFFOC118 
OTFOCUR 
OFFOC120 
OFFOC121 
0FF0C122 
OFFOC123 
DFFOC124 
DFFOC125 
OFFOC126 
0FF0C127 
DFFOC128 
OFFOC129 
OFFOC130 

(Continued) 
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C 
c 
c 

?60 CONTINUE 
CALL -T^lOlltNSl.Nul.N»M,NU«.JSl 
GO TO 100 

?S0 CONTINUE 
CALL «TP(C3tNR3<NX.NPMtNUMfjS) 
GO TO 100 

READ ^AINS FROM D0*TA OR TQATA FILE 

285 CONTINUE 
JDF«JF 
IF(CAoD(6> .EO.MHARr,» JDF«JO 
READITRtlZOIHFAO 

?90 CONTINUE 
REAO(JOF«|?0)CARO 
DO 29s l»lt?0 
IF<CAB01H.Ne.MEAO(I)»GO TO 2O0 

295 CONTINUE 
CALL 7ERO(BKtNUMtNpMt 
CALL INPTMJBK.NUMtNPM.JDF) 
REWIND JOF 
CALL <«TP(8«.NU1 tNRl.NUHtNPM.JSI 
GO TO 100 

300 CONTINUE 
ENO FILE JS 
REWINo JS 
IF((|PRINT.LT,S».AN0.(|PRINT.'JE.3M GO TO 400 

READ «NO PRINT OUT TAPE 

MRITEdrfOm 
310 F0RMAr(|H|tlX«?3H*** rroC INPUT DATA ••••//» 
320 CONTINUE 

READ(JS«I2«ICAR0 
IF (EOFUS)) 16»i340 

340 WRITE(IWiSSOl CARD 
350 FORMAT (//U.20A4) 

GO TO 320 
360 CONTINUE 

REWIND JS 
400 CONTINUE 

RETURN 
ENO 

OFFOC131 
0FF0CI32 
OFFOC133 
ÜFF0C134 
0FF0C135 
0FF0CJ36 
0FF0Ci37 
DFF0Cl3e 
0FF0C139 
DFFOC140 
0FF0C14J 
0FF0CI42 
0FF0CI43 
DFFOCI44 
0FF0C145 
DFF0C146 
0FF0C147 
0FF0C148 
0FF0C149 
OFFOCISO 
0FF0CI51 
0FF0C152 
OFFOC153 
DFF0CI54 
0FF0C155 
DFF0C156 
DFFOClSr 
0FF0CJ58 
DFF0C159 
OFFOCI60 
OFFOCIbi 
0FF0C162 
DFFOC163 
DFF0C164 
0FF0C165 
DFF0C166 
0FF0C167 
0FF0Ci68 
0FF0CI69 
DFFOC170 
OFFOCI71 
0FF0CI72 
DFFOC173 

Figure 105.    Svbroutine DFFOC Program Listing (Concluded) 
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]    Read State Spa ce 
|   Quadruple Data from 
|   QDATA File and Gain 
| Matrix Data from DDATA 

or FDATA Files or 
i      from Cards 

Compute Closed Loop 
State Space Quadruple 
Data for the System 

I 
f       Return     j* 

Figure 106.    Subroutine DLSA Flow Chart 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

SUHHOuTINE DLSÄ(A,H,C.D.81tR2,CI.C3.0M.HK.BKCl.NX,NR,NUf 
INXM.N^K.NUM) 

PURPORT - TO PBEPARE nAT« FOR LS* PROGRAM 
4NALl=:iS -AT KONfiR / J K MAMESH - Tt^F MONEVXrLL INC 
OATE 'RITTEN - I«?-, 

SüHPRnr.rtAMS CALLED 
ZEPO 
rii E 
Mpas 
INPTM 

ARGUMFNTS LIST 
A 
H 
C 
0 
HI 
B? 
Cl 
C3 
01' 
BK 
Hun 
NXM INPUT 
NR ' INPUT 
NU'       INPUT 

STATf TRANSITION MATRIX 
CONTROL INPUT <4ATHIX 
STATF OUTPUT MATRIX 
CONTROL OUTPUT MATRIX 
INPUT MATRIX FOR CONTROL INPUTS - fil 
INPUT MATRIX FOR GUST INPUTS - G2 
STATE OUTPUT MATRIX FOR DESIGN OUTPUTS 
STATF OUTPUT MATRIX FOR MEASUREMENTS - 
OUTPUT MATRIX FOR 0ESI6N OUTPUTS - 0 
FEEOqACK GAIN MATRIX 
BK»C3 
MAXIMUM NO OF STATES 
MAXIMUM NO OF OUTPUTS 
MAXIMUM NO OF INPUTS 

DIMENSION A(NXM,NXMItR(NXM,NUM|,C(NRMtNXM»tO<NRMtNUM) 
DIMENSION Bl(NXMtNllM).H?(NXM,NUM> 
DIMENSION Cl(NRM«NXM).C3(NRM,NXMI 
DIMENSION DIKNRMtNUMi.BKCNUM.NRMl 
DIMENSION eKC3(NUM.NXM> 
DIMENSION MEAD(20ItCARD(?0) 
COMMO'l/INDUT/IR. It». IPRINT. INSERT.LOCATEiNULL«MARK (20» 
ltJO«JS.JSO«JF.JD 
DATA HBFBB.HBfilR.HRG2B.HHHBR/»H F 
DATA HBDBB«HRA*ft<HCtHPCARtHREA0/4H 
DATA HRTAP.MENP/*H TAP.ftHENn / 
DATA HB8BBtHPERB/4H    *kHi>r     / 
DATA HBAKP/*H AKP/ 
IGAIN=« 

READ OUAORUPLE DATA FROM ODATA FILE 

»*H  Gl   t<iH r,2   ,(>H  H     / 
0     '<th  AKG«|HCt4H  CAR.^MREAO/ 

no  TO  42ii 
READ(TRf20)   CARD 
IF(CAP0<6».NE.HPEBR) 
CALL 7ER0(AtNXM«NXM) 
CALL 7ER0(8tNXM.NUM) 
CALL /ERO(C«NRM,NXM» 
CALL /ERO(DtNRM«NUMt 
CALL 'FRO(BK«N(IMtNPM) 
READ«TR,20) HEAD 

20 FORMAT(20A4» 
CALL rILE(JO.LOCATF,HFAO) 
READ( lO.TfNXtNR«N>J.((A(I*J).I«l*NXItJ'|*NX). 

I ( (Bd.Jt «I*! tNXIiJ>|tNU) t ( IC(;«J)«I«I«NR> tJaltNXI« 
2((D(I.J)«I*l«NPI«JsI«NUI»NX*.MRA.NUA»N»l»NR2.NR3.NUl»NU2.NU3 

PARTITION MATRICfS B.C»n 

00 2S I«|.NX 

Figure 107.   Subroutine DLSA Program Listing 

2 
3 
* 
5 
6 
7 
8 
9 

10 

OLSA 
DLSA 
DLSA 
OLSA 
OLSA 
OLSA 
OLSA 
OLSA 
OLSA 
OLSA 11 
OLSA 12 
DLSA 13 
OLSA U 
DLSA 15 
OLSA 16 
DLSA 17 
OLSA la 
OLSA 19 
DLSA 20 
DLSA 21 

I OLSA 22 
OLSA 23 
OLSA 2« 
OLSA 25 
OLSA 26 
DLSA 27 
DLSA 28 
DLSA 29 
DLSA 30 
OLSA 31 
OLSA 32 
OLSA 33 
OLSA 3k 
DLSA 35 
OLSA 36 
OLSA 37 
OLSA 38 
OLSA 39 
DLSA 40 
OLSA «1 
DLSA «2 
OLSA 43 
OLSA 44 
DLSA 45 
OLSA 46 
OLSA 47 
OLSA 48 
DLSA 49 
OLSA SO 
DLSA 51 
OLSA 52 
DLSA S3 
OLSA 54 
DLSA 55 
DLSA 56 
OLSA 57 
OLSA 58 
OLSA 59 
DLSA 60 
DLSA 61 
DLSA 62 
OLSA 63 
OLSA 64 
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Zk 

i» 

3*. 

40 

41, 

DO   ?4   J«l»Wl 
«Id, l)aB< ItJ) 
DO   ?8   J=1.NU? 
J,J»NUI »J 
B2(t. n=B(liJJ) 
00   40   JaUNK 
no 34 1=1.^^1 
Cl 11» n=C( |«Jl 
DO   4C    1=1.N»3 

C3(I. I1=C(IT.J) 
00  44   1=1.NP| 
00   44   J=1.NUI 
Oil(I.J)=0(ItJ) 
IFdPi'lNf.LT.fe»   r,0   TO   4fO 
CALL    'P>»5(ä.N*M.NXM,NM .NA.T,4H4 
CALL   ■'P0S(R.NXM,NIJ,UNX.NU.T,4M8 

CALL   «PRSCC.NPM.NXM.NO.NK.T^HC 

CALL    <PBS(0,NPM,Nu«,N'J.NU.T.4r.O 
CALL   "PRStHI.NHM.NilMtN*.NUl.T,4MHl 
CALL    'iPHS(H?,NHM«NHMtNX,NU?.T,4MH? 
CALL   MPOSlCI.NBM.NXMtNPl.NX.T^HCl 
CALL    fP»S(C3«Ni»M.NXM.NR3,MK,T,4MC3 

400 

420 

440 

460 

480 

500 

520 

560 

600 

CALL    iPHS(011.NPH,K|im.NPl.N;)l.T,4MDll    I 

PI-AD   -,AIN  MATRIX   DATA   FROM   OOATA   OR   FO«TA   FUE   OR   FROM   INPUT 

CONTI'lUE 
READ(lRt?0)   CAPO 
IFiCAuOd) .EO.HFNDl    00   TO   6,0 
ICAIN^l 
IF((C^R0(l) .E0.HRFAO).AN0.(rAyO<2».E0.H«TAP) I   f-O   TO  460 
IF( (C-'BOd) .EO.HRFAO» .AN0.(CAC0<2) .EO.MflCAR))   r.O   TO   b6ü 
CONTI |ilE 
MRITE(I<l,44e) 
FORMAT (//,IX,»4HINOUT   CONTROL   CA^O   ER'JOP) 
STOP   111 
CONTIMtE 
ir,AiN=i 
IF(CArJn(6) .EO.M^AKr,)   r,0   TO   48^ 
IF(CA-'0(6) .EO.HPAKO)   r.0   TO   4«.' 
00   TO  4?0 
CONTINUE 
iOFaJr 
IF(CA-»n(6) .FO.HRAKr.) JOFaJO 
PEAO(lP«20)HEAO 
CONTI; HIE 
READ! inFt<»?ICAPD 
00  52     I a 1,20 
IF(CA'0(I).N£.HFAO(I»)r,0   TO  S^O 
CONTI-H/E 
CALL 7EHO(RK,NltM,NPM) 
CALL INPTM(RK.NUM.NRM,JDF» 
RF^INn JOF 
CO TO 4i)0 
CONTI illE 
CALL 7r^0(BK,NiiM,NPM) 
CALL rNPTM(M,NUM,NRM,IR» 
CO TO 400 
CONTI'HJE 
IF(IGAIN.EO.O»RETURN 

COMPUTE CLOSED LOOP QUADRUPLE DATA 

00 
00 

70 
70 

1=1.NU1 
Jsl.NX 

OLSA 65 
OLSA 66 
DLSA 67 
DLSA 68 
OLSA 69 
DLSA 70 
OLSA 71 
DLSA 72 
DLSA 73 
DLSA 74 
DLSA 75 
DLSA 76 
DLSA 77 
DLSA 78 
DLSA 79 
OLSA 80 
DLSA 81 
OLSA 82 
OLSA 83 
OLSA 84 
DLSA 85 
OLSA 86 
DLSA 87 
DLSA 88 
OLSA 89 

DATA DLSA 90 
OLSA 91 
OLSA 92 
OLSA 93 
DLSA 9*. 
OLSA 95 
OLSA 96 
OLSA 97 
OLSA 98 
OLSA 99 
OLSA 100 
OLSA 101 
DLSA 102 
DLSA 103 
DLSA 104 
OLSA 105 
OLSA 106 
DLSA 107 
DLSA 108 
OLSA 109 
OLSA 110 
OLSA 111 
OLSA 112 
OLSA 113 
DLSA 114 
OLSA 115 
OLSA 116 
OLSA 117 
DLSA 118 
DLSA 119 
DLSA 120 
OLSA 121 
OLSA 122 
DLSA 123 
DLSA 124 
DLSA 125 
OLSA 126 
DLSA 127 
OLSA 128 
OLSA 129 
DLSA 130 

Figure 107.    Subroutine DLSA Program Listing (Continued) 
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R<C3(T,J)=0.0 
DO   70   K=|,NP3 

70     HKCK I.J)=HKC'»( I.Jl ♦P-HItKloCmi J) 
no so I«»»N« 
no »»o J=I»N* 
no HO <«itiMui 

«0     A(I«J>»A(I(JtMJ (I.K)*MKCH«. )) 
DO   "»O   I«|.NPl 
no <>o J»I.NX 
00   90   KalfNUl 

90    C(I»J)»c<I.J)»nn (rt,<»,nKCl(K,j) 
00   10:.   1*1.NX 
DO   10,   J»1.W 

100   "(1.JI=H?(I,J» 
NU«NU' 
ir(IPviNT.LT.6l   «»ITURM 
CAH.   MPRS(»,N)iM,NX»1.Nx,NX.T,<.M« ) 
CALL   MPRS(R«NXM,NUM.NX<NU.T,<»HR » 
CALL   MPRS(CtNPM<NXM.NP.NX.T.<>HC    |   ) 
CALL   ")PRS(0>NRM,NUM«NP.NU.T.4MD        > 
CALL   MPRSCHKfNiJMtNxMfNUl.NX.T.'.MHK 
RETURN 
END 

OLSA 131 
OLSA 132 
DLSA 133 
OLSA 13H 
DLSA 135 
DLSA 13b 
DLSA 137 
DLSA 13d 
DLSA 134 
DLSA 140 
OLSA IM 
OLSA 1*2 
DLSA 1*3 
DLSA I** 
DLSA 1*5 
OLSA 1*6 
DLSA 1*7 
DLSA 1*8 
DLSA 1*9 
OLSA 150 
OLSA 151 
DLSA 152 
DLSA 153 

Figure 107.   Subroutine DLSA Program Listing (Concluded) 
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. ....     ....... 

f       Enter   j 

Read the names of the 
System Variables and 

Print Them 

I 
Write the Names of the 

System Variables on 
SDSTP File 

I 
Compute CD Matrix 

Write CO Matrix 
on SDSTP File 

I 
Compute Cl Matrix 

I 
Write Cl Matrix 
on SDSTP File 

I 
Write End of File 

Mark on SDSTP File 

I 
f      Return  j 

Figure 108.    Subroutine FINK Flow Chart 
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5UB»0 "TlNc   FINXfa.r. .C.ütCC.iA .E:.N«.^*tMt/. 

PJWPO   f   -   Tn   C'>Mft|Tf   FKEHI/FMCV   IJOMMM   wtn'OliSENTATlON 
OF   STTE   5PACF   OU«rl&Ut>Lf   Of A 
A'IALI    T5   -   A   F   «0-1-.^   /   J   K   MAMESH   -   TIF   MONfVX-LL   INC 
OATF       »IITf^   -    |47q 

Suqop .r,JAMS  C'LLEO 
?E"n 
HP -5 

NTS ASMJM 
A 
M 
r 
D 
cc 
NA T 

NR 
NU 
NX ■ 
NH ■ 
NU' 
NX .'M 
NX-I IM 

LIST 
.PUT «;TAT«-   TRANSITID'J   MiTfil« 
:OUT CONTROL    INPUf   ««AThlA 

'jP'IT STAT^   OUTPUT   MATRIX 
-.'OUT rONiT">OL   OUTPUT   MATRIX 

FOo   STnRINß   CO   A^ü   C»   ^»T«ICES 
AWOAY   FOw   SYSTEM   VA«IA»Jt.f.S   NAMES 

I'lPUT NO  OF   STATES 
I'.'PIIT NO   Or    lUTPltTS 
riDUl NO  Of   INPUTS 
I'DIIT MAXI"U'   ^0   OF   STATES 
j'PUT MAXl'-'U«   NO   OF   OUTPUTS 
INPUT MAXI'U^   NO   0»    INPUTS 
I'jPUT MAXI-'IIM   WOW   ÜMFNSION   FOB   TO   AND  Cl 
IIPUT MAXIMUM  COtD^lN  niMENSION F?»  CO  ANO  Cl 

C 
C 
c 

OIMFM' ION   A(NXM,NXM) .-((NXM.'jUM | tC (Nrf«) tNXM) .OJN^Ht^UM» 
OIMEN- ION   CCtNXPM.vXBui-l) tNA'.tE INXSUM) 
DIMEN-ION   CAor?(?01 
COMMO' /IN(JljT/I;».lK.IP''INT.lM5^T»Ll>CATF,NULL»MA9K(2a». 

IJOtJS.JSO.JF,JO 
OATH   -T.HENntM'iftpr/iHr.fcUFNn   .<»*NäME/ 

NXf»=N<»NP 
^XPUs"XP»ljU 

l?0   CONTI'.Uf 
PFAOnp.i^icAPo 

IHO FOPHAi (?vA<.( 
TF(CA 'D(I) .EO.HCNi)|PFrU»N 
IF(CA'0(n.FO.HNAMr|ftO TO ? 0 
iPITEdW«»«'» 

ISO FOPMAM//.1X,17HOATA CONTPOL FMPt) SPECIFICATIO^. E^RO»» 
STOP I 1 I 

?03 CONTI ..IJE 

PEAD iNO «MTf NAM,-s nf   THE SYSTEM VA^fAnuES 

»EAD( I P. 37'» JNAME( I»»I»I»,h|ÄtSW» 
370 FOPMAi (rtAl.i) 

WPITF(IW,-»7SI 
37S FO»MA:(lHl,//.lx.?r.wNM'fS OF THE OUTPJT VA«!ABLES.//» 

WPITE<I'<»3>»n <NAMC(l),l = l.NXH» 
3H0 FOPMAT(IX.AIJl 

WPllEf Hi34S) 
3S5   FOPMAr (//.IX.?^HNAVES   OF   TMt    INPUT   </A^lAMLESt//» 

NXBPlrNX»*»! 
WRITE (I W. 3«?) C'iAMFdl.IxNXRPl.NXPU) 
<*PITE'JSO)NXPU.NU. (NAMr (I) »1 = 1 tNXPU) 

COMPUTE CC AND WPIrr .yj SOSTP FltF 

CALL 'F«0<cr.NxPM,-..x»nM| 

Figure 109.   Subroutine FINK Program Listing 
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FINK a 
FINK 3 
FINK k 
FINK 5 
FINK 6 
FINK 7 
FINK A 
FINK 9 
FINK 10 
FINK 11 
FINK 12 
FINK 13 
FINK U 
FINK IS 
FINK 16 
FINK 17 
FINK 18 
FINK 19 
FINK 20 
FINK 21 
FINK 22 
FINK 23 
FINK 2k 
FINK 25 
FINK 26 
FINK 27 
FINK 28 
FINK 20 
FINK 30 
FINK 31 
FINK 3? 
FINK 33 
FINK 34 
FINK 35 
FINK 36 
FINK 37 
FINK 38 
FINK 39 
FINK 40 
FINK M 
FINK 42 
FINK 43 
FINK 44 
FINK 45 
FINK 46 
FINK 47 
FINK 48 
FINK 49 
FINK 50 
FINK 51 
FINK 5? 
FINK 53 
FINK 54 
FINK 55 
FINK 56 
FINK 57 
FINK 58 
FINK 59 
FINK 60 
FINK 61 
FINK 62 
FINK 63 
FINK 64 

j^aMStofeBto 

, 
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I 
C 
C 
c 

c 
c 
c 

no Mi    \*i,m 
DO   ?H     J»»tN« 

2A0  CCdt H'-Ad.J) 
00   10     J'lfNU 
JJ«NX'-»J 

300 ecu* )j>«rt(i.at 
oo 3*   r«»«w» 
I1»HX.1 
no "*?   .i»U!ix 

320 cr(n.j»»-c«i..M 
no 3*   J»I»NI/ 
JJmHH-itJ 

3*0 cc«ii.jj>"0<i..n 
00   36      I«l.NH 

360  CC(Il.m«l.U 

coHPu»?: ci »NO w»iTr ^ SOSTP TILK 

C»LL .'F«0«Cr«N*0«^AtfMM) 
00 ?*>  l»ltNX 

260 CC(l>il>l.(' 
CALL 'PHSCCCtNXPM.MXKiJM.NXP.NjHlliT.VHCi  > 
WHITE*.ISO> ( (Crc I. M ,J=|.N«PII> , l»l.N*»» 

KPITE AN END OF m.E M»0»« O'j ^USTP 

ENOFIi r JSO 
fiO TO I2i' 
ENO 

FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
»INK 
FINK 
FINK 
FINK 
KINK 
FINK 
FINK 
KINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 
FINK 

65 
66 
67 
68 
64 
70 
71 
72 
73 
7* 
73 
76 
77 
78 
7^ 
80 
81 
82 
83 
Bo 
8? 
86 
87 
88 
84 
90 
91 
92 
93 
9* 
9S 
96 

Figure 109.   Subroutine FINK Program Listing (Concluded) 
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SUBRÜilTINE   MP(tc,LtItJiA) 
DIMENSION   A(K,L I 
DO  1   ri=jtl 

5   FOSM4T (SM   ROW    1.1) 
1   WJITEtQ.?)(A(II,JJ>,JJ=1,J) 

ro»nAr(?x.i()Ei'.«» 
RET ÜB' 
END 

MO 2 
HP 3 
Mt» <♦ 
MP S 
MP 6 
MP r 
MP A 
MP <» 
MP 10 

- 
Figure 110.   Subroutine MP Program Listing 
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SU«BOi)TINf   OUTD(I, l.lTt JJ.Y.I-t 
OJMCN.IOM   y<fl "t »r-M?» . IDCJt «.JOIS» 

50 roöMAT (*>(i»I2«n?.9) 1 
III»'* 
00   10 

100 

i  r.oTO  ion 
M = 1.JJ 

»Ml .t'i.O, 

VOCII ' »=Y(t<,M) 
louinsK 
JOdltl^M 
irdl'.LT.SinOTO   I".*! 
•OITE( I^'SC ) <ir)(L) , JD(L> ^0(11 »Lxl«im 

coNTi ue 
miir.eo.'') pfTus- 
WOITFl IPtSt) nri(L> . JOd I fVD(Li .L»l •III» 

OUTP a 
OUTP 3 
OJTP 4 
OUTP S 
OUTP 6 
OUTP 7 
OUTP a 
OUTP 9 
OUTP to 
OUTP ii 
OUTP n 
OUTP 13 
OUTP u 
OUTP 15 
OUTP 16 
OUTP 17 
OUTP 18 
OUTP 19 
OUTP 20 

: 

H 

Figure 111.   Subroutine OUTP Program List ing 
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6087 

6in3 

SUflPO'iTINE   POteS(»J«.*.»*)(.PP,M( 
OIMEN^ION   A(HX.n t5P( I ) 
CALL   HFSSENINXIä.MX) 

CALL   oOCALL(MX,Att*B.M.MX» 

rOWMAT (lMl/7X,1 lHEir,f')VALlJES/l 
HG   RAT10«5X.9HFRE0llESCY//) 

MM»M/ "• 
00   t>9^  K«l,MM 
I«?»K-1 
OMEGA^SOHKBR) I I «Re (1) »Brt (I ♦ 1) •«»S (I ♦ 1) 1 
IFIAB-MSRI i.n i .riT..opcno3on 

r,o TO 6OH 3 
OELTArPBin/OHfC.A 
W9ITE(<»»6C9*) -»PI 1) .«»(I*l 1 .D 
CONTINUE 
FORMAT(8X.4riS.fn 
RFTUR" 
END 

POLES 2 
POLES 3 
POLES * 
POLES S 
POLES 6 

?x. «.H^EAL.^X.^MI • AT.INARr.BX. 13MOAMPIP0LES 7 
POLES a 
POLES 9 
POLES 10 
POLES 11 

•p*(I< 1> > POLES 12 
GO TU 1 POLES 

POLES 
POLES 
POLES 

13 
U 
IS 
16 

LTI .0*EGA POLES 17 
POLES Irt 
POLES 19 
POLES 20 
POLES 21 

Figure 112.   Subroutire POLES Program Listing 
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1 

..,.: 

I 

30 

35 

37 

3« 

3<> 
44 

45 

50 

SUBOOnTlNE HESSrN(f'.A.P) 
OIMENStON 4(1» 
INTEGFO PtPM.D«.0 

NN«(N-n»IO*l 

PMsl 
PK«N 
00 73 Ks2.KX,iri 
NK.PX 
PM.PM.D 
PX»PX.O 
JP.PM 
T«0. 
fl = 0. 
J.R 
JC«JP 
JK»J 
T=A9SIA(J)» 
ira.LE.Hi GO TO 3«; 

JC«JP 
J<«J 
«■T 
irtJ.^E.NKl GO TO 17 
J.J»l 
JP.JP.P 
GO TO 3C 
1F(JK,EQ.K) GO TO 44 
J»JC 
00 3B P«PM.PX 
T«*(Pi 
*(P)»A(J> 
AU»«T 
JmJ.l 
PaJK 
00 3<» J»K.NN.O 
T»»(J> 
A(J)aft(P) 
A(P>«T 
PsP»D 
ir(*(K).EQ.O.) GO TO 70 
JOPM.D 
JK«K^I 
T=l./ft(K> 
B«*<J<1 
IFiB.cQ.O.) GO TO ^5 
n«B»T 
K«MK»n 

ir(AB«,(AJM).LE.I.ir-9«ABS(A(JM»»H AJ1»0. 
A(JM)=AJM 
KMsKMtO 
JM«JH*D 
ir(JM.LE.NN) GO TO SO 
J=JC 
no 60 P«PM,PX 
APsA(Pt*B*A(J) 
irtABSCAP) .LE.t.lE-^'ABSlAC)))) AP«0. 

A(P»xlP 

2 
i 
4 
s 
h 
7 
« 
9 

60 
65 

J«J»1 
JK«JK*I 
jc»JC*n 

HESSEN 
HESSEN 
HESSEN 
HESSEN 
HESSEN 
HESSEN 
HESSEN 
HESSEN 
HESSEN10 
HESSENll 
HESSEN 12 
HES5EN13 
HE5SEN»4 
HESSEN15 
HESSEN16 
HESSEN17 
HESSEN19 
HESSENl«) 
HESSEN20 
HESSEN21 
HESSEN22 
HESSEN23 
HESSEN24 
HESSEN25 
HESSEN26 
HESSEN27 
HESSeN29 
HESSEN29 
HESSEN30 
HESSEN31 
HESSEN32 
HESSEN33 
HESSEN34 
HESSEN35 
HESSEN36 
HESSEN37 
HESSEN38 
HESSEN39 
HESSEN40 
HESSEN41 
HESSEN42 
HESSEN43 
HE5SEN44 
HESSEN45 
HESSEN46 
MESSEN47 
HESSEN4H 
HESSENH»» 
HESSEN50 
HESSENS» 
HESSENS2 
HESSENS3 
HESSEN54 
HESSEN5S 
HESSEN56 
HESSENS7 
HESSENS8 
HESSENS9 
HESSEN60 
HESSEN61 
HESSEN62 
HESSEN63 
HESSEN64 

Figure 113.   Subroutine HESSEN Program Listing 
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, 1,1   »■■«•WIVIIU in mmmm 

^H^S^.-'^r-*^!-****«* 

IF(JK.LE.NK» GO TO 45 
70   CONTINUE 

«ETURN 
END 

HCSSEN65 
HESSEN66 
HESSEN67 
HESSEN68 

Figure 113.   Subroutine HESSEN Program Listing (Concluded) 
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SUHRO'iTlNE   ORCALL<n«A.PiM.NrNl 
INTEGrp   0 
DIMENSION   A(n.l),R(|) 
N   »   NfN 
ANN   s   I. 
ACT   «   .1E-7 
ITER   =   D 
M   «   fi 
IF (N.i.e. 1 >        RETUWM 
IF(N.rO.?>         r,0   TO   ?5 

IS f)ELTA = ACT»AHS(A(N,N) ) 
ACC   -   AHSIA(NiN-I)l 
IF(ACr.EO.U.»         GO   TO   1"^ 
IF(ACr.GT.OELTA)        r.O   TO   ?5 
IF(IT^R.GT.?5>        GO   TO   16 
IF(ANM.GT.ACT)           r-O   TO  25 

16 
R«*-n=   A(N.Nt 
B<M»    =   0. 

17 K   «   NIN-N»! 
ITER   =   ." 
N  »  N-l 

20 IFIN.^T,?)        r.O   TO   15 
IF(N.r0.2i        on   TO   '5 
IF(N.fO.I)        GO   TO   16 
R(M»|(.ACT 
RETUR ; 

?5 fl   »   .^•(A(N~|,N-ll*A(NtNI1 
nAN»A4S(A(N.N)-A(N-|tN-l)1 
SAN»AHS(A(N.N)»•Afls(A(N-l,N-l> » 
IF(DAN.LE.ACT*SAN)      DAN>C. 
OAN>DAN*OAN*.?S 
C»A(N.N-1)»A(N-J.N» 
T»OAN.C 
IF<    <r.LT.O.»    .ANO.    (AHS(TI.U.ACT»DA^) » 
IF<*8^(T».LE.ACTI      T»0. 
C   «   SORT(ABSCT)) 
IF (N.'IE.21        GO   TO   SO 

26 IF(T.r,E.O.»         GO   TO   30 
M   ■   M.? 
R(M-l)    =   '1 
R(M)    a   C 

27 N   ■   N-l 
GO   TO   17 

30 

50 

60 

M   ■  KU? 
R«M-l>   x   ö»C 
R(M»    =   H, 
K   »   NlN-N»| 
M   a   M.? 
R(M-Il    a   B-C 
R(M)    «   0. 
GO  TO  ?7 
IF<T.r,E.e.)        GO   TO   6C 
R(M»Sl    a   8 
R(H*6)    a   c 
R<H*7)    a   B 
Q(M*8t    >   -C 
GO   TO   70 
X   a  B*C 
Y   a   B-C 
R(M»6)    a   0. 
R(M»8»    a   0. 
RIM*5)    a   X 

TaO. 

Figure 114. Subroutine QRCALL 

(JBCALL 2 
UBCALL 3 
QRCALL <» 
QRCALL S 
QRCALL 6 
OBCALL 7 
QRCALL 8 
URCALL 9 
URCALHO 
ORCALLU 
ÜRCALL12 
QRCALL13 
ORCALLU 
QRCALL15 
QRCALL16 
QRCALL17 
QRCALLI6 
QRCALL l"» 
QRCALL20 
QRCALL21 
QRCA1.L22 
URCALL23 
QRCALL24 
0RCALL25 
aRCALL26 
QRCALL27 
0RCALL28 
aRCALL2«) 
ORCALL30 
ORCALL31 
ORCALL32 
aRCALL33 
0RCALL3«* 
URCALL35 
UHCALL36 
ORCALL37 
0RCALL3B 
0RCALL39 
0RCALL<»0 
QRCALL*! 
QRCALL*? 
ORCALL*3 
QRCALL** 
QRCALL*S 
0RCALL*6 
ORCALL*7 
QRCALL*« 
QRCALL*9 
QRCALL50 
QRCALLSl 
URCALLS2 
0RCALL53 
QRCALL54 
QRCALL55 
0RCALL56 
QRCALL57 
QRCALL58 
QRCALL59 
QRCALL60 
0RCALL61 
0RCALL62 
ÜRCALL63 
QRCALL6* 

Program Listing 
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7» 

eo 

10* 

r,0 To 70 

I 

R(M*7l » Y 
ir(AB«;>x).6T.»^s(Y)» 
Q(M»5> » Y 
R(M*7) ■ X 
iniTfP.LE.O)   GO TO 130 
X ■ AqS(R(M*5)-R(M*tn**BS<9(M*bl-R(M»?)) 
«CC ■ *BSm(H*S))*ARS(R(M*n >**BS(H(M*A))*ABS<0(M*?n 
IF(ACr.GT.l.)   X»X/ACC 
Y ■ AqS(B(M*7)-R(M*l))*ABS(B(M*8I-R(M*4)) 
ACC ■ ABS(R(M*7t l*ABS(R(M*3U*ABSIRI>4*n))*A3S(P(M*4U 
ir(ACr.GT.l.»   Y»Y/ACC 
ACC ■ ABS(AIN-l<N-?n 
OELTA*AMAXl(OeLTAt(ACT*ARS(A(S-l«N-Dt)) 
irtACr.fiT.OCLTAI   r,0 TO 90 
ir(ITER.GT.25)   60 To ?«> 
ir((X.l.E.ACT).ANO.(Y,UE.ACTi)   GO TO ?6 
ir(ITrf»,GT.200)   r,0 TO ?00 
ir((X.RT..5  ).AN0.(Y.(iT,.5  »>   GO TO 130 
K ■ H*S 
ir(¥.r,T.,5  »   GO TO 1?« 
ir(X.GT.,5  )   GO TO 110 
RMO « B(M*5»»R(MW>-R(M»6l»(Mv.8l 
SIGMA ■ R(M*S)*R(M*7I 
CONTI.lUE 
ANN a A(N«N) 
CALL OR«N«AtRHO.S!r,MA.D.nCLTA> 
B a AqS(A(NtN)) 
ANN > ABS(ANN-A(N«NIt 
irtB.GT.ACT)   ANN a ANN/B 
ITER « ITER«» 
DO I0S l*\,h 
K   a M*I 
R(K) a 0(K*4) 
GO TO IS 
K ■ M*7 
RHO a R(Kt«RtK) 
SIGMA a R(K)»R<Kt 
GO TO !•• 
RHO a 0. 
SIGMAaO. 
60 TO 1*0 
CONTINUE 

70» rORMAT(lMl,25MALL FIGENWALOES NOT FOUMO» 
RETURN 
END 

l«5 

no 
120 

130 

200 

(iftCALL6S 
0RCALL66 
0RCALL67 
0RCALL68 
URCALL69 
ÜRCALL70 
0RCALL71 
ORCALL72 
a«CALL73 
0RCALL7«» 
ORCALLTS 
ORCALL76 
ORCALL77 
URCALL78 
ORCALL79 
URCALL80 
ORCALLBl 
QRCALLBa 
0RCALL8J 
0RCALL8* 
URCALLBS 
0RCALL86 
UXCALL87 
QRCALLfe1» 
QRCALL99 
ORCALL90 
QRCALL91 
QRCALL9? 
0RCALL93 
0RCALL9* 
0RCALL95 
0RCALL96 
QRCALL97 
0RCALL96 
URCALL99 
QRCALIOO 
QRCALI01 
ORCAL102 
QRCALI03 
QRCAL104 
QRCAL105 
URCAL106 
QRCAL107 
ORCAL108 
URCAL109 
URCALUO 

Figure 114.   Subroutine QRCALL Program Listing (Concluded) 
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w ,  

SUHROaTINE OR(M.A.PHO.Sir,MA.[)fOELTA) 
DIMENSION Ad) 
BtAL "APPA 
INTEOfB PtO.n 
EQUIViLENCE (P.Q) 

i 

; 

10  =   0.1 
NO   =   I0»<N-1)*» 
H\   =    ID-ID 
N?  »   ;l-I() 
NT   =  "'-ID 
IfCN.'-nT.B»   GO   TO   5 
ir(N.l E.2)   BCTIIPN 

? 0   =   1 
r,0  TO   35 

5 I   =  N->»1 
7 IFlAfKUd) ) .LT.DFl.TA)   r,0   Tn   10 

ini.tr.?)   '"»O  TO  ? 
I   =   I-IO 
r.o  TO  7 

10 0   =   1*0 
Ad)   =   ■>. 

35 I   -   P 
19  =  0 
10   =   1-0 
n = T*D 
I? = n*p 
01   =   ld)»(Ad)-SIr,MA)*Adl)«A(I*l)*l»HO 
fi?   =   MI*l)»(Ad)*Ädl*n-S|GMA) 
r,3   =   -UI*l)»A(d*?l 
Ad »2)   =   5. 
GO   TO   45 

<>0 fil   =   1(10) 
G2   =   A(10*1) 
fO   =    '. 
io = ro*D 
IFd.l.E.N?)   R3   a   A(10*?) 

«.5 KAPPA   =   S(lBT(Gl»Gl*G?»G?*r,3«G3> 
K (G1.LT.0.)   "CAPPA   =   -KAPPA 
IF(KAOPA.NE.O.)   00   TO   47 
ALPHA   =   ?. 
PI   =      . 
P2  =     . 
GO   TO  48 

(*7 ALPHA   =   1,*G1/KAPPA 
PI   =   !./(Gl*KAPPA) 
P?   =   PI»03 
PI   =   Pl#62 

*8 ir(I.--O.Q)   GO   TO   40 
AdC)   =   -AdO) 
IFd.lE.P)    Adfl)    =   -KAPPA 

<♦<> J   =   I-D 
50 J   =   J»D 

IF(J.r,F,N3)   GO   TO   SI 
FTA   =   A(J)»P1»A(J*I) 
IFd.t.F.N2)   ETA   =   FTA*P?«A (J*') 
FTA   =   ALPHA'ETA 
A(J)    =   A(J)-ETA 
A(J*ll   =   A(J*1)-P1»ETÄ 
IFd.LE.N2)    A(J*?)    =   A(.J»?)-P?»ETA 
GO   TO  5« 

51 j = n-i 
JINX   =  MINOd^.Nld) 

60 J  =   J*l 

OR 
0« 
OR 
OP 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
09 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 

2 
3 
4 
5 
6 
7 
8 
•* 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 

Figure 115.   Subroutine QR Program Listing 
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6S 

K    m   J»n 
PTA   »    »(J)»P|«A(K) 
L   »   K.O 
|F(I.iF,N£>   ETA   »   CTA.P?»«(L» 
TTA   =   FTA«ALPMA 
*(Jt   s   A(J)-ETA 
A(K)    T   A(K)-Pl»rTA 
IFd.-r.N?)    A(U    =   A(L)-P?,-TA 
ir(J.LT.JINX»   OO   TO   AT 
ITd.'-.T.Na»   GO   TO   f-S 
ETA   «   ALPHA»P?»A(l?*3i 
Ad •H   ■   -ETA 
»( I1»T)   a   -Pl'ETA 
Ad?«-»»   ■   ACI?*11-»^#«fTA 
ird.r.p.NH   HFTIJHM 
10 «   »   ♦! 
I   «   lid 
11 »   »?♦! 
I? »   »?dD 
f.O  TO  4. 
EMD 

0« 65 
OK t>f> 

OR 67 
OB 6« 
OR 6<» 
OR 70 
CIR 71 
OR 72 
OR 73 
OR 7* 
OR 75 
OR 76 
OR 77 
OR 7« 
OR 7<» 
OR 80 
OR 61 
0« 8? 
OR 03 
OR 80 
OR 85 

Figure 115.   Subroutine QR Program Listing (Concluded) 
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SUR»OlTINF INOTMU.II.J.y.I»» 

PURPO-;f - TO Hr«D MON/esO CLEMENTS 
•NÄLIsIS - » F KONä» / J K VAHESM • 
OATE 'OITTEN - l^Tr 

Or « MATOIA rROf4 EILE 
TIF HONEVKfLL INC 

!»* 

ARGUH' 
A 
II 
JJ 
I» 

NTS LIST 
p.'OUT 
INODT 
INPUT 
INPUT 

MATRI« OATA 
MAXIMUM NO OF »OHb 
MAXIMUM NO OF COLUMNS 
FILE NO FOo •«FAnTNr, MATRIX DATA 

DIMENSION A(n«JJ».IO(S>tJD(5t.YÜ(^» 
2 FORMAT (5(^I^.Fl^.,;)» 
I BEAD (IP.2» (ID(Lt.jn(L).YO(LHL»I.S» 
IFCEOfdRUlO.»1» 

5   CON T DUE 
iFdonmtioo 

3 DO  S i «|*S 
IF <i.i(Ln4.if<. 

4 IslDIM 
J»JD<LI 

5 A<|tJ)ayO<L> 
r,0  TO   1 

10  CONTI'HIE 
RETUR ) 
END 

INPTM i 
INPTM 3 
INPTM h 
INPTM s 
INPTM »> 
INPTM 7 
INPTM rt 
INPTM 4 
INPTM 10 
INPTM 11 
INPTM 12 
INPTM 13 
INPTM U 
INPTM 15 
INPTM 1(S 
INPTM 17 
INPTM 18 
INPTM 19 
INPTM 20 
INPTM 21 
INPTM 2? 
INPTM 23 
INPTM 24 
INPTM 25 
INPTM 26 
INPTM 27 
INPTM 28 

Figure 116.   Subroutine INPTM Program Listing 
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L 

c 
c 
c 
c 
c 
c 
c 
c 
c 
r 
c 
c 
c 

PUOPOT - TO "(JfTe NO /«Lwo c^. M^mTS 
ANftLI-IS - A F <OM.,P / J ■< Mft-FSH - 
OATF      ivlTT-*;   -   l«)7<r 

6i) 

Or   A   «ÖTSJ«   ON   A   FILI-: 
T^F   HONFywFLL   INC 

APr,UM-MTS   L IST 

My 

NC 
NH 
NC 

our 
I  'OUT 

r.-,PiiT 

I .CUT 
IhoitT 

I'U-'TX   DATA 
•in OF oorts 
M'J   OF   (OLUV^S 

■^ a x i 
PILE 

'40 OF 
OF 

VOi'iS 
lOLU^NS 

fou rntmnn OATä 

niMFM 
DTMFN 

TON 
ION 

IFCJR.F'). - )r,0   Tn   i . • 
rr(NC.€0.j)f.O  in   i 

no ni <=i.Nrf 
DO «e M=i ti^c 
ir(A(«tM),c:0..i.    )f,."'   In   Hy 
1II = PI«1 
An( I 1 T ) =A(H .M) 
in(111)=< 
J0( I I ' 1 =M 
ir<n'.LT.=;ir,o TO »,• 
WSITF ( JW,h ,) (I'HLl.JD(L).AD(L).L=l.III) 

ni»o 
CONTI   ME 
IMIP.EO, 
W^ITE (J-«.*5 

100   COM I   lit 
lRLAfj<=<»H 
m ii    i = i.?. 

110   MCAROiJ IslHLAM«: 
WflTF ' JW»l?r ) (C-TA^r 

1?0 FOhMA1-(^.A^) 
RFTU»M 

)r,0 TO 100 

1 (in(L> .JO(LI .".OrL» .L = l.im 

(1).1=1 ■ it 

*TP ? 
wTP 3 
WTP 4 
WTP S 
«•TP b 
«TP 7 
WTP 9 
WTP <J 
WTP 10 
WTP 11 
WTP 12 
wTP 13 
WTP U 
WTP 15 
WTP lo 
WTP 17 
WTP 18 
WTP 19 
WTP 20 
WTP 21 
WTP 22 
WTP 23 
WTP 24 
wTP 25 
WTP 26 
WTP 27 
WTP 28 
WTP 29 
WTP 30 
WTP 31 
WTP 3? 
WTP 33 
WTP 34 
wTP 35 
WTP 36 
WTP 37 
WTP 30 
WTP 39 
WTP 40 
WTP 41 
WTP 42 
WTP 43 

Figure 117,   Subroutine WTP Program Listing 
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FUNCTION  (WAN CM 

IF (N .EU. '>» '"•1 TO 1 
IStFO = Jiq73hi««893 
»■ISEFP 
TfMsRlNFCX) 

TFM » n.w 
R^ 2 ' = 1.«? 
TEMsTi--"»RANF(J<) 
TFM * TEH - h,'\ 
fiSAN - TEM 
RETUR- 
ENO 

OR AN ? 
G^AN 3 
ORAN k 
GRAN S 
GRAN ö 
GRAN 7 
GRAN M 
GRA« 0 

GRAN 10 
GRAN n 
ORAN 12 
GRAN 13 
GRAN u 
GRAN IS 

Figure 118.    Subroutine GRAN Program Listing 
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11 '.-■':'■■•    -.'"'•? 

■      ' ' 

(      Enter   j 

Read the Program Used and 
the Maximum System Dimensions 

I 
Calculate Maximum Scratch 
Array Dimension Needed 

I 
Compute Total Memory 

(Field Length) Required to 
Execute KONPACT-1 Program 

and Print It in Octal 

I 
Write Main Program for 

KONPACT-1 Program 
on COMP File 

I 
I        Stop  j 

Figure 119.   Program PRECOM Flow Chart 
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APPENDIX 

PRECOMPILER PROGRAM FOR KONPACT-1 

The precompiler program performs the task of writing the MAIN program 

for KONPACT-1.   A brief description of the precompiler program is 

presented in this section. 

The precompiler  program reads the system dimensions and the KONPACT-] 

program names and computes the maximum sizes of the scratch arrays. 

It writes the MAIN program for KONPACT-1 on file COMPIL.   The flow 

chart is given in Figure 119 and the program listing is given in Figure 120. 
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c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

PROOHAM PtftCOM( INPUT.0«Jtf»uT,C0MP,T*Pe5»INt»UT.T»Pt»«0UtPUT 
IITAPEMCOM») 

ANALYSIS • A F KONAO / J R M»HISH • THE MONCVhClL I^C 
PURPOSE • TU PEAO THE PHORPAMS USED ANO THE MAXIMUM SYSTEM 
DIMENSIONS AND SET UP THE MAIN PROQPAH fOP RONPACU1 P«0«»AM$ 
GATE »MITTEN . DECCHHER 197S 

DIMENSION C4MÜ(20) 
DATA   HNXME|HNHHEtHNUMElHNVME/«HNHMat4HNRMa(«HNU!>«t«HNTMB/ 
OAT*   HMSiiefMMTtlE«HCrt«HK4BH/«HMSHat*HMTHai2HC   »AHK        / 
DATA   HMMHfHK2ReiHR3aB*HK4«IB/4HKt      ««MR;     t«HR3     ««HR«     / 
MS1M0   *  MS?rao  %  »saFan   %  MSAEao  S MSSFaO 

INITIAU/E   MAtlHUM   SYSTEM   niMCKSIONS 

NXHao   %  NMMaQ   %  NUMaQ   %  NVMap   %  MSBaQ   S  MTSaQ 

READ  THE  PROGRAMS  USED  ANO  THE  MAXIMUM SYSTEM  DIMENSIONS 

100 

120 

160 

CONTINUE 
REAO(Stl20lCAPO 
FORMAT(20A«) 
IMEOF(«n220iU0 

140  CONTINUE 
DECODE UilAOiCARDM I KCIDUMMV 

FORMAT(A2fA?) 
If (CC.Ei).MCH)(iO   TO   100 

SET   THE  PROGRAM FtAfiS 

C00EaCAU0(2) 
|F(C0OE.Ea.MKlHfl)MS|Fal 
IF(CODt«EU«MR|HtOrtO   TO   100 
IF(COOF.tO.MK2llH)MS2Fal 
If (C0nE.E>J*HK2(|R)G0  TO   100 
IF(C00E.Ea.HK3Hfl)M$JFal 
IF(CODE.EU.Ht<.inHlGO  TO   100 
If (Cl)üE.EU|HR4tlH)MS4Fa| 
IF«CU0Ef£0.HK4HH)G0   TO   100 
If(CODf,EU.MHHSB)MS5F8l 
If (COOt.f.O.HUHHRjßO   TO   100 

StT   THE   MAXIMUM   SYSTEM   OI-fcNSlONS 

1H0 

c 
c 
c 

contaCARutn 
üEConE(4tien«cARO(?i)HAXIDUMMY 
F0»^AT(I3fAl» 
lF<C00f .Efj.HNXMONKMaXA« 
If <C00fc.EU.HNJIME>60   TO    100 
If (COOF.tEUtHNRME)NHMaMAX 
IF(C00f.EO.HNW^EIGO   TO   100 
If  <COPt.fc'J.HNUHE)NMM»M»« 
If«COOE.EJtMMIMEJGO TO 100 
If (C0OE,£(i,MNYME)NYHaMAX 
If (C0UE.E0.HNYME)6C TO 100 
IF <COO£.£U.n«SttE)MSaaHAX 
If (COnE.f<).HHSHE)GO TO IOC 
IF(CODE.EO.MMTHFIMTRBMAX 
If(CÜPE.EO.MMTPtJGO TO 100 

If OAT« CARü IS IN ERROR PRINT ERROR MESSEGE 

2 
3 
4 
S 
6 
T 
e 

PRECOM 
PRECOM 
PRECOM 
PRECOM 
PRECOM 
PRECOM 
PRECOM 
PRECOM 
PRECOMJO 
PRECOMIt 
ORECOM12 
PRECOM13 
PREC0M14 
PRCCOMl» 
PREC0MI6 
PRECOM1? 
PRECOM]• 
PRECOM19 
PRECOM20 
PREC0M21 
RHECOM22 
PRECOM23 
PREC0M24 
PREC0M2S 
PRECOM2* 
PRICOM2T 
PRECOMX« 
PREC0M29 
PRECOM30 
RRECOM31 
RRCCOM32 
PRECOM33 
PRECOM34 
PRECOM3S 
PRECOM3« 
PRECOM3T 
RRECOM3fl 
PRECOM)9 
PREC0M40 
PREC0M4I 
PREC0M42 
PREC0M43 
PREC0M44 
PHEC0M4S 
PREC0M4A 
PREC0M47 
PREC0M4a 
PREC0M49 
PRECOMSO 
PRECOMSl 
PREC0M52 
PREC0M53 
PREC0Mi4 
RREC0M55 
PREC0MS6 
PRECOM»? 
RRtcoMse 
PRECOM59 
PRECOM60 
RREC0M6I 
PREC0M62 
PRECOMfc3 
PREC0M»4 

Figure 120.    Program PRECOM Program Listing 
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c 
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200  F0f)K*TllHl*//*lftt2*HePRüh   l'i  HRt.COMPILE»   0*T«»//.1X 
iil«hL*ST   C»*V   »*t«U   •»$.//.l».2n»*) 

STOP   Ul 

C*LCUL*TE   Ol^t^SIO^S   «HICH  AHt  UStfUL   TO  COHPuTt 
M««|MUM   SCRATCH   AWNAY   DIMtNSlOMS   »lOUlHtn 

220   CONTIMIt 

NTUMaKVwtNUM 
NMUxaNWtNtlM 
NJIWUHaNJ(M4N»UM 
N»RyMaMJI»«'*NYM 
M.OBOalT   *   NHSMaJ 
NCIMnaMAAOIM^O^OtNX^i^R^fNHSM) 
NO" 12a»-A « 0 I NXUH | NRM) 
NOH21aK*X0 (NMM,NI(Hf ^,(>S•») 
NDM22BM«XO(NAMINUK) 
MMaHAXOfNUWtMHr«) 

CALCULATI   MAKIMOM  niMfcNSIONS  rO»  SCRATCH  AHPAy   SI 
TO  USf   THE   VARIOUS   KONPACT«!   PPOGHAMS 

XSUlaltjANXMtJaCNYliM) «NXPYM» (2«NAH*NYUH) «MRM 
MSU2"l*HSna (1 AaNIHtjH* j) 
MSnaHAX0(MSUliMSll2l 
«S^laMSUMHTH'lS 
MSl?2aMSn2 
HS12»HAXUIHS121,HS122) 
MSJ31aMSm*HSH«{3»NXHUM»NXM»»NRNa|MSH*n 
MS132aHStl2 
MSl3>MAX0(MS131iMS132) 
MSIABMSH 
MS) 9a I «NÄH« |NRUM*NNH) *NRM« (2aMffH*3*NtjMI ♦ 3»h»RL»N 

1»NÜM11»NDH12«NPM21«N0M22*NUM 

CALCULATt   MAXIMUM  DIMENSIONS  fO»  SCRATCH  ARRAY   S2 
TO USE   THE  VARIOUS  AONPACT-I   PROORAMS 

MS2n"l*NXRMaNXUM 
MS212"10000 
MS2l"MAkOIMS211tMS212) 
MS22laMS2n 
MS222al3*NMMtNUM»MTöa(«8«MTÖ»NRüM» 
MS22>MAX0(MS221iMS222) 
MS231aHS2n 
MS232»l*NRM«NUH*MSi)*HM«(MSHAHH*NRUH)*MSb*N«RM*NXUM 
MS23aMAX0(MS231iMS23?) 
MS2AaMS211 
MS25al«(NXRM*NRM)aNXUH 

CALCULATE MAXIMUM DIMENSIONS rOR SCRATCH ARRAY S3 
TO USE THE VARIOUS KONPACT-l PROGRAMS 

MS3l»l*lT«NXHUM 
HS32aHS31 
MS33laMS3l 
HS332al*«aMSB*HM«<2aMM*NRUM|*MSB 
MS33aMAX0(nS331iMS332) 
MS34aMS31 
M8IS«f*MS3l 

IF NO SPECIFIC PROGRAMS ARE READ SET ALL PROGRAM FLAGS TO 1 

PREC0M6» 
PREC0M66 
PRECUM«7 
PRECOMftS 
PREC0M«9 
PRECOM70 
PRECOMTI 
PREC0MT2 
PRECOMT3 
PRECOM7A 
PREC0MT5 
PRCC0MT6 
PRECOMT7 
PRECOM7B 
PRECÜM79 
PREC0M80 
PREC0M81 
PRECOM82 
PRECOM03 
PRECOMB« 
PREC0M85 
PREC0MB6 
PREC0M87 
PREC0M88 
PPECOMB« 
PREC0M90 
PRECOM91 
PREC0M92 
PREC0M93 
PRIC0M9* 
PHIC0M9S 
PREC0M96 
PREC0M9T 
PREC0M9« 
PHEC0M99 
PRECO100 
PREC0101 
PRECO102 
PREC0103 
PRCCOIOA 
PREC0105 
PREC0106 
PRECO107 
PREC010S 
RREC0109 
PRECOIIO 
PRECOUl 
PREC0U2 
PRECOU3 
PRECOU* 
PRECOII* 
PRECOU* 
PRECOU 7 
PRECOU B 
PRECOU 9 
PREC0120 
PREC0121 
PREC0122 
PREC0123 
PREC0I2* 
PREC012S 
PRECOU* 
PREC0127 
PRECOI2B 
PREC0129 
PREC0130 

Figure 120.    Program PRECOM Program Listing (Continued) 
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ir((MSlF.Nf,0).OH,(MS2F.Nl.0l.OR.(HSjr.Nt.OI.0*).(MStF.Nt.Ot.OR. 
l<MS»r,NE.OI)GU  TO  22} 
MSJFal   S  NS2F.J   S  MS3MI   %  MS«Fal   S  MSSFsl 

CALCULATE   MAXIMUM  SCHATCH   ARRAY   DIMENSIONS   NEEDED 

221 

222 

22« 

22« 

22« 

230 

CONTINUE 
iFiM$ir,E 
MSll»!   » 
CONTINUE 
ir(MS2f.k 
MS12-1   » 
CONTINUE 
IF(M53F.E 
MS I.I* 1   » 
CONTINUE 
IF|MS«F.t 
MS14«1    1 
CONTINUE 
IF(MSSF,t 
MS15«!   » 
CONTINUE 
MSJ»MA«0( 
MS2«M*»Ü< 
MS3«M»X0t 
MS*« I 

J.DGC  TO 222 
MS2l?>l   » MS31»1 

U.DQO  TO 22« 
MS22-1  » MS32»1 

U.DOO  TO  226 
MS23«!   »  MS33"l 

U.1I60 TO 228 
MS2«al » MS3«Bl 

JJIGO  TO  230 
MS85«>   »  MS3!.»I 

MSntMS12iMS13tMSl«lMSIS) 
MS21iMS22iMS23»MS2«tMS2SI 
MS31fMS32<»'S33iMS3«»MS3«) 

COMPUTE  MEHOHY  REOUIREO  FOR  SCRATCH  ARRAYS 

MST«MS1«MS2*MS3»MS« 

SET   THE   MEMORY REUUIRED FOR  THE  PROGRAM COI/t 

MPTOOOOO 

COMPUTE TOTAL MEMORY REOUIRtO TU EXECUTE HONPACT*! PROGRAM AND 
PRINT THE FlELf LENGTH »EOKlREO IN OCTAL BASE 

MT»iST»M»»t 
•tPITEI9t2*0) 

2*0  FORMAT<////( 
•PITE<9t2*0» 

260 FORMAT(/flO'tSfedH«) | 
toRITE(9i2riOIMT 

280  ro«MAT(/il0XfS0MFlELO LENGTH «EOUIREO ^OR EXECUTING KONPACT-l   • 
1 tOM 
lM»nE|9»fl>0) 

"RITE   MAJN  PROGRAM   FOR   KONPACT-1   PROGRAM  ON   COMP  FRE 

WRITE(Af300) 
300   FORMAT(3HH PROGRAM  MAIN(8INPUT.INPUT.NOATA. 

l«40Hg()ATA .OUTPUT i TAPESaaiNPUT« 
2f/*3f>M ITAPEftalNPUTfTAPETMNDATA.TAPCDa 
3f«0HUOAT*fTAME«8O(JTPUTtVOATA| 
4*/f36H 2TAPE«aVDATAfSCRTCHtTAPElaSCPTCM)) 
*WITt«6i320) 

320  FORMAT 139HC ANALYSIS  -  A  F  KONAR  /  J »   WAnESM 
l.«OH   ■   THE   HUNEYatLL    INC 
2f/»«*HC    PURPOSE • TO SET UP MAXIMUM OI'ENSIONS) 
WRITE(AI330) 

330 FORMAT(34M      COMMON /OtM/ MSI•MS2«MS3.MS4 
l*26H«MAXN.MA|M.NIMtNRMtNUM.,MVM|/ 
2t«2H ItMMiMP.HO.MR.MSH.NHfMStMN.HTRfMST.MTi 

M(>ITEI6I3«0)MSI,MS2.MS3*MS4 
3*0  FORMATJ22M COMMON  /SCI/  SI 11IStlH),/, 

Figure 120.   Program PRECOM Program Listing (Cont 
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PRECO 
RRECO 
PRCCO 
RRECO 
RRCCO 
PRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRECO 
RRCCO 
RRCCO 
RRCCO 
PRECO 
RRCCO 
PRCCO 
RRCCO 
RRECO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
RRCCO 
PRECO 
PRECO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
RRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
RRCCO 
RRCCO 
PRCCO 
RRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 
PRCCO 

inued) 
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1 tin              COHK'OK /SC2/ $2(ilStjM),/» PBCC019T 
2 2iH     COMMON /SC3/ S3(iISftH)t/i PBtC0l9« 
3 22H     COMMON /$€•/ S«tiI9<lH)) PREC019« 
-t-in (fc.ifcO) pnecozoo 

360 F0»M*T(3«*C     MAX1MU« SCPATCH AARAV HIHINSIONS) P4FC0201 
»*BlTU*t3aO)MS»tMS2,MS3»MS4 PHtC0202 

3H0 FORMAT(6Xi«Hf.S)B iI«t7H %  MS?« ,IS,TH » MS3» .15.TM k MS«« ,15)   PRCC0203 
«>KITL(«>t«OOI PfflC0204 

«UU F0HMAT(3|MC     HAIIMOM SVSTCM DIMENSIONS) P«EC0205 
■HITE(6.»20)N»M,NPM,NUM.NVM,*SH«MT»J PRCC0206 

420 FORMAT Id».4HN(M« .I3.7H %   NRMa .I3.7H %  NIIM« .I3.7H %   NYM«        PPeCO207 
I.IS.TM S «SH« .13.TH » MTH« .13) PRCC0208 
HHlTE(6.44n) P0ECO2O9 

440 FOCMATUOMC     CALL KONPACT OPGAN|ZI<tti SOOhOUTINE) PPECO210 
i»f<|TC(6|460) PHEC02>1 

460 F0HMAT(16M     CALL KORGJ./.25MC    STOP f«ECU!ION PBEC02J2 
l./ilOM     STnP,/,9M     END) PPCC0213 
STOP P'EC0214 
ENÜ PBCC021S 

Figure 120,   Program PRECOM Program Listing (Concluded) 
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