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A tipl-turst Venicle ±iil Prooao.iry Hiocti,

ne:e tne Probability of Igniting

Spilleo Flammable Fluids is Time Dependent

1. :NTRODUCTION

Military vehicles form a very important class of targets against wnic:,

kill probabilities must be computed for various weapons. There are generally

two types of damage wnicn can result in a K-i'! of a vehicle. These are (I) a

specified tvye o: mecnanicali damage, and(2) fire. A fire can general- y be

startea eitner as tne 1nsLanZaneous resui: of puncturing some component

containing flammaie fluid with a nigh energy projectile, or DV ignit:ng such

tloid whizn was spilled Dut not ignited by earlier punctures. Since tne

amount, and perhaps Lhe location, of cue spilled fluid would generally depend

on mne numoer and times of occurrence of previous punctures, the prooatili ty

of igniting such spilied fluid might also depend on these factors. An earlier

report (tceference I) developed a ill probability model including

consderation )f t.iis dependence. in that report it was assumed that there

was only one Kinc of flammaDie fluid 'n zne t rtc.e (fue-, ano it wa- al in

a single location. in this repor: there can be a numoer of different xinas of

fiammabie fluids, a number of different fl-a iocations, and up to two -sin~s"

into whica spilled fluid collects. A third cause of fire treated -n this

repcrt but not in the earlier oue i; tne detonamion or ignition of sco )Wc"

ammuniton if it is struc4 by a prcjecmile. The formulas in ttis report,

then, include tnose of the earlier report as special cases, and the earlier

report can be considered obsolete and superceded by tns one.

The mooel to oe presented is not a venicle vulnerability model, out

merely describes a method for putting together certain basic vulnerabill'Y-o

reiated orobaoi-iuies to ootain the overail probability that the venicle is

Killed. The basic probaoilitles, which are related to various aspects of

ve:c.,t ,unraoiot, are assumed to be avaa-ab!.- from stanaard venlz.z

vulnerability and fuid i i moce-,s, ano are not ;enarated in tne preser.t

moct!A

~ .. - . . . . . . . . . . . . . . . . .
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There are four basic damage events that may occur when a Durst of rounas
is fired at a vehicle. These are (1) the vehicle may receive disabling
mecnanicai damage, (2) some component containing flammable fluid may be
punctured, with with an associated spillage of that fluid, possibly causing an
immediate fire, (3) stowed ammunition may be struck by a projectile, possible

* causing an immediate fire, and (4) flammable fluid which was spilled but not
ignited by earlier bursts may be ignited by the burst under coasi~deration.

Iwo conditions of dependence among these basic events are treated in this
* report. The first is that of complete independence among the events, whereby

the probability of occurrence of any one of them on a given burst does not
depena on whetner any of tne otners have occurred on that burst. This case
mignt be appropriate for the situation where the number of rounas in the burst
is large. Tne second condition is that of complete dependence among the
events, whereby the occurrence of any one of them precludes the occurrence of
any or the others on the same burst. This case might be appropriate when

consecutive single rounds are fired at the vehicle, that is, when each burst
consists of only a single round.

-. h!:JVAT iUN

Let t be the time at whicn tne rounds from the i burst arrive at tnei l
:arget vehicle. It is assumed that all the rounds of a given burst arrive at
tne ;en-lcle at the same time, but the time varies from burst to burst. This
is not a restrictive assumption, because a burst that extends over a
significant interval in time can be subdivided into shorter bursts, even to
single-round bursts, if desired, with each shorter burst assumed to have all

. its rounds arrive at tne same time.

The condition of the vehicle at any time can be expressed using tne

following vector-like notation:

v -

where F describes the condition of the vehicle relative to the puncture of
components containing flammable fluids wnichi wiil drain into tne first sing,
describes tne condition of :ne vehicle relative to the puncture of copoonents

,U
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containing zlammaoie fluids whicn will drain into the second sinK, and g

describes the condition of the vehicle relative to disabling mecnanical

damage. Specifically, if the vehicle is not on fire, F is tne set of times at

which punctures of the fluid locations have occurred which cause fluid to

drain into the first sink, and G is the set of times at which punctures of the

fluid locations have occurred wnich cause fluid to drain into the second sinK.

If no punctures have occurred, the symbol 0 (the empty set) will be used for

either F or G. If the vehicle has suffered disabling mechanical damage,

g - 1; if nor, g - 0. If the vehicle is on fire, the special vector (*,g)

will be used. Therefore, using this notation, a completely undamaged vehicle

would De denoted by tne vector ,

berore any computations can be mace, several basic probability taoles or

functions must be provided. These relate to the vulnerability of the vehicle,

the characteristics of the ammunition being fired at the vehicle, tne delivery

accuracy of the weapon, and the number of rounds in a burst.

dI-
i th
P (j) = prooability tnat a puncture of the j flammable fluid
9 th

location occirs on the i burst.

i tn
P kj) = conditional probability that tne i burst causes a iluid

i'd th
fire, given tna: it has punctured the j fluid location.

This type of fire will be referred to as a Type I fire, and Is

distinguished from one caused by a burst igniting fluid which

was spilled but not ignited by rounds of a previous burst.

th th
P (k) - probability of perforating the K sinK on the i burst.
11

th
P (I,) = conditional probability that the i burst ignites fluid that

was spilled into sink I by the previous punctures identified
th

in the set F, given that sink I was perforated on the i

burst.
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PiZ i, = condi:-io:li probaoiiztY tnat tne i burst ignites fluid that

was spi.-Led into sinK 2 by tne previous punctures identified
tn

n tne set G, given that sink 2 was perforated on the i

burst.

A fire resulting from the ignition of previously-spilled
"" fluids is called a Type 11 fire. -

Since there are many possible compositions of the sets F and G

for each i, there will be as many values of P (1,F) andi 12"

P , Since F ana 6 are subsets of the times

' 2' " " i-I

i-I i-i

and :nere are 2 possible subsets, there are 2 possibiei-i "
F's and 2 possiDie G's. For example, if i 4, there are "

eight possible F's and eight possible G's. These are:

t t t t t t -

I 12 123
t t t
2 1 3

t t
3 23

i th
p = probability tnat the i burst causes disabling mecnanical

damage.

S= probability that stowed ammunition is detonated or ignited,
b tn

causing a fire, on tne i burst.

There are several other probabilities derived from those listed above

that are required. The first is the prooability of puncturing one or more of
i

the flammable fluid locations that drain into each sinK. If P (K) denotes

this prooability for sink k, then

. -.. - . .-.. . .,
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? P j) (Depenaent Lvencs)

j in R

or

P (k) P i - [ 1 - (j) ] (Independent Events)
I 9

j in R

where denotes the set of fluid locations whicn drain into sinK k. The

second of these derived probabilities is the probability of causing a Type

fire in one or more of tne flammable fluid locations tnat drain into each
i

sinK. if P (K) denotes this probability for sinK K, then5

P i(k) = P (j) P ) (Oependent Events,
5 9 10

j in x

or

P (P) = I - [i - P (j) P( (independent Events)
5 9 10

j in A
k

In either the Dependent Event case or tne Independent k-vent case, the

probability that fluids are spilled into sink k without causing a Type I fire,
i

denotea P (K), is given by

P i(k) P pi(k) - P(k)
8 1 5

The final probability derived from those snown above is the probability of a

fvpe I fire, that is, the probability that one or both sinks are perforated

and tne fiuids spilled into tnose sinKs on tne set of previous bursts
i

identified by the sets F ana ' are ignited. If P (F,G) denotes -his
7

. - - . . b . ~ . k .



probability, then

P , ,G) = P (1) P1 (1,F) + Pi (2) P (,G) (Dependent Events)7 11 12 11 12"

or

P i(F,G) - 1 - [I - P (1) Pi (1,F)J[ - Pi () P (2,G)J (Independent Events)
7 I! 12 11

For any of tnese -robabilities, Q, witn the same subscripts, superscripts and

arguments, will be used to represent I - P. For example,

= I - P.
4 -

In addition, note that if F = 0 or U = 0, that is, if tnere have oeen no

punctures prior to time t ,tnen the corresponding P - 0.i 12 :

Now iet S denote tne set of possible vectors (vehicle states) after the

I burst. for i - 0, that is, before the first burst, S consists of tne
0

singie state y#,0,J). After the first burst, which occurs at time t ten

states are possibie, so S consists of ten vectors. These are:

(0, ,J) which occurs if the first burst does no damage,

(t ,,u) wnicn occurs if the first burst punctures one or more flammaDieI
:luid locations which drain into tne first sink without causing

a Type I fire, does not puncture any of the fluid iocations

which drain into the second sink, does not cause disabling

mechanical aamage, and does not cause an ammunition fire.

(Ot ,o) which occurs i the first burst punctures one or more tlammabie
I

fluid locations which drain into the second sink without

causing a Type I fire, does not puncture any of the fluic

locations which drain into the first sink, does not cause

disaDling mechanicai damage, and does no: cause an ammun!:iun

fire,

i °
, .. '. . . .€ . ,-' -.. " .-. .' . . .. '- : .' ' '' _' : " . , - . ,, ,, a- ,,-',- ,- ' -- " ' ' ' ' ,,,,-, ,, h0



(t,t,O) wnichi occurs if tne first burst punctures one or more flammable

fluid locations w"luch drain into the first sink without causing

a Type I fire, punctures one or more flammable fluia locations

which drain into the second sink without causing a Type I fire,

does not cause disabling mechanical damage, and does not cause

an ammunition fire,

(*; 0) which occurs if the first burst does not cause disabling

mechanical damage, but causes either a Type I fuel fire or an

ammunition fire,

(0, ,1) which occurs if the first burst causes disabling mechanical

damage only,

(t 0,I) which occurs if tne first burst punctures one or more flammable

fluid locations whicn drain into the first sink withcut causing

a Type I fire, does not puncture any of the fluid locations

which drain into the second sinK, causes disabling mechanical

damage, and does not cause an ammunition fire,

k0,t ,) wnicn occurs if the first burst punctures one or more flammable1
fluid locations which drain into the second sink without

causing a Type I fire, does not puncture any of the fluid

locations which drain into the first sink, causes disabling

mechanical damage, and does not cause an ammunition fire,

(t ,t ,1) wnich occurs if the first burst punctures one or more flammable

fluid locations which drain into the first sink without causing

a Type I fire, punctures one or more flammable fluid locations

which drain into the second sink without causing a Type I fire,

causes disabling mechanical damage, and does not cause an

ammunition fire, and finally,

7i

.. . . . . . . . . . . . . . .." 7I.



(*; 1) which occurs it the first burst causes disabling mecnanical

damage, and also causes either a Type I fuel fire or an

ammunition fire.

Note that if the basic damage events are completely dependent, so that the

burst can cause at most one of the events, vectors (t ,t ,0), (t ,0,I,

(@,t ,), (t ,t ,I), and (*; 1) cannot occur in S . The probabilities for the
' 11 1

transition from S to S are shown in Table I for the case of Dependent
0 1

Events, and in Table 2 for the case of Independent Events.

on the second burst, similar tables of transitions from the vectors in S

to vectors in S with tne associated probabilities, could be made. These2'
would snow tnat S consists ot 34 different vectors. These are:2

(0,0,g) (6,t ,g) (Ot ) (0,t t ,g)

1 212(L , ),g) (t ,t ,g) (t ,t2,g) (t 't t ,g)
1 1 2 1 i 2(t ,Og) (t ,t ,g) (t ,t2,g) (t 't t 2 'g )!

2 2 1 22' 2 1 2(t t 2' 'g) (tlt2,t1 ' g )  (t lt2,t, (t t2,tlt2)
12 12 1 1 22 1 2 1 2

and (*,g), where g = 0 and g = 1.

Un the third burst, similar tables of transitions from the vectors in S

to vectors in S would show a total of 130 different vectors. These are:
3

00g)(Ot ,g) ,Ot g) (Ot,)
1 2 3

(t ,tO'g) (t ,t ,g) (tI t 2,'g) (t It 3,g)
1 .1t g 1 3

(t ,tg)(2tg)(t 't,) (t2,t3g
2tO'g) (t2tI g) 1t,t2,g 2t 2 3 ' g )

t 32'0' g) (t 32't I ' g )  t 32't 2 g) (t t,3,g)
(t t O'g) (t t ,t ,g) ( t , g) (t t , g)t3'  31 (t32 t

(t t ,Og) (t t ,t ,g) (t t3,t2,g) (r t t ,g)
2 2 1 122 23

(tt t3'O'g) t i 9g )  ( t t23t2 g )  (t t t 't ,g)

!6

.7 i: ) .. -*. .. . . . . . .-.. .- - ..



Table I

Transiti.on PrZooabilities from S to

Dependent Events

Vector in Vector in

SuSIProbability-

I 1 1
(0,0,0) (0,0,0) 1 0- P (1)- P (2)- P -P

1 1 4 b

I
(Olt o0) p (2)

I

11)
-- - -- - --- - - -- 1--- - - -- -1-- - - -- - -1-- - -- - - -- -=



Taoie 2

Transition Probaoliities from S to S0 1
Independent Events

Vector in Vector in

S S Probability
0 - --

1 1 11
(0 , ,0) (O,P,O) Q (1) Q (2) Q Q1 1 4 o

1 1 11

(,to 1() P (2) Q Q
8 4 b

1 1 11I
(t , ,P (1) Q (2) Q, Q
1 8 1 4 0

1 1 1
( t ,) P (1) P (2) Q

1 ' 8 8 4 b

(*,0) Q ti- QS(1) Q5(2) q6

4 5 5 6

1 1 1 1
(t,0,1) Q (1) Q (2) P Q

1 1 4 6
1 1 11I

(tt,1) P (2) Q (2) P Q
8 8 4 o

I I I i
(F ,4,[) P ( () Q (2) P y1 8 1 46

(t , ,1 P () P(2) P Q

(*,1) P4 (1- Q5(1) Q5(2) qo

10

S* * **5..~~ .5 -. . - S - . S S "
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g) t tg ,t2t3,g) t,t t t[
1 3 23'12 3'(t I t t ,g) kt 9, t g) (til t g) (t 9 t t3, ).

I' i .1 t39 2' 3'g i ,

t t t2 ,g) (t 3 ,tlt 3 ,g) (t 3 ,t 2 t 3 ,g) (t 3 t 1 t2t3,g)

12 14 1,2 14 192 23 12 1 2 3(tt 3 , t It 2 , g )  (tt3,'t It 3, g) (tt3, t 2 t3,g )  (t t3, t it 2 t3Pg)
(C t ,t tg) (t t3,t t g) (t t3, g (t t , g)

1 3 1t2 1 3' 1 3 1  2 3 g) t3 91, 1t2t3 g
(t t ttg (t t t ,t ,g) ( t t 3, g) (t t , g)

23 2 2 3 13 323 't2t3 1t2 3'

and (*,g), wnere g = 0 and g - 1.

The pattern snould now be apparent. in general, the set S consists of
2i 2i i

2(2 1 1) vectors, divided into two sets of 2 + I vectors each. The first

set has g = 0 and the second set has g 1. Each of these sets consists of a
i i

single vector (*,g) and 2 groups of 2 vectors each corresponding to the

numbers of possible combinations of the times

t , t2 t3 . . ti.[
1 2, 3 i

before generalizing cne probabilities for the transition from set 6 _o

set si, the notation to be used will be described. L will denote the se: oZ

times It , t 2 t3 ----- t j. Then L is the set [t , t2, t 3,--- t
I i i-I Ii-i

of times prior to t . F and G will denote subsets of L or L . If F and U
3. i-I i

are subsets of L then F t t and G + t will denote the sets consisting ofi- 'i i

tne elements of F and tne time t, or the elements of G and the time t
i i

Thus, for example, if F - t , t2 t 4], then F + t - t , t2 , t4, t 6,

Similarly, if G - 0, then G + t .it ]. The notation "F in L " will signify
6 6i

"for all subsets F of L Similarly, the notation "G in L will signify "fori i
all subsets G of L ," With this notation the transition probabilities, and

i
later, the recursive formulas, can be very concisely presented. Tables 3
and 4 show the generalized probabilities of transition from S to S for tne

i-I i

Dependent-Events case and the Independent-Events case respectively. (Recall
i

tnat P (k,0) = 0 for all i.)
Iz

II1

-.%.-. . - -... ...- .. .~- ..-.- ..' .. ' 4. " " ' -... ... .-.. % .' j - --. ." " . £ -. -. ....'...-'- .-'-. '...... '
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Tabi e

Tran-ition Probaoilities :rom S to
1-I

Dependent Damage k-vents

(For F, G in L )
i-I

Vector in Vector in

S S Probability
i-I i

i i i ±
(F,G,O) (F,G,U) I - P (1) - P (2) - P (F,,) - P - P

1 1 7 4 0

(F+t ,G,U) P (1)i 8

i
(F,G-.t ,u) P (2)

(*,O) P (1) P +2 -P k,,i"4 " P

i
I ,I, )

p
(,)(*,0) 1) * 4P 1 I-P\~2

46

Ii
(F,G,1) (F,V,i) i - P (i) - P (2) - P (F,L) - P

I I
,. (F -t ,,) t1

i

-F,G-t ,1) p (2)1 8
-"i i ii

P(*,) p (1) + P (2) P (F,G) + P,"5 5 7 0

i,.

( ,)(*,I) I

2.

12

, -. -" ." ,'. ""-. - "" ., ."" :"...''," " " ' " " " "' '' "" -." " ", "". ". ". 5.. ." . 5" " . ." "" " ' ."" 5 "" "" ** "... . S*5* .*5*. .. . . . . . . . . . . . . . . . . . .



b'

'fable 4

Transition Probabilities from S to S
i-I

Indepenaent Damage Events

(For F, G in L )
i-I

Vector in Vector in

S S Probability - -
i-I i "

(F,G,0) (F,G,0) I(1) Q (2) Q F,G) 4  Q. '.
(F~t.,G,O) p i(1) Q(2) Qi(F,G) Q i i

1 7 46
i i i ii

( F , -- t 1 q ( 1 ) P 8 ( ) Q ( F , G; ) Q ]

(Ft.,G+t ,0) P (1) P(2) Ql(F,G) Q Q'

l 6 8 7 4 6i i i([) 2 _Qi(1) Qi(2) Q (F,G)  Q j

S4 5 7 6

(F,G,I) Q (1) Q (2) Q (F,G) Pi Q

S7 4 6
i i iii

(F+t ,,) p (1) Q (2) Q7(F,G) P Q
4 4 6

i i i ii "

(,G+t,1) Q (1) P (2) Q (F,G) P Q

ii 8 4 6 -i i i ii
(F-t ,G+t ,) P (' Q (2) Q (F,G) P Q

i 7 7 4 6
i i i. i i

(, ) I-Q (1) Q (2) Q 7(F,G) Q
4 5 5 7
!i i 

"i

-.-t,)t(* ,10) QP

t*l)P 
i

4

i i i i

(F,G,I) (F,G,I) Q (1) Q (2) Q7(F, G) Q-.

(F+t G,I) P (I) Q (2) Q (F,G) Q
4 5 7 6

(F, .-ti , I) Q (1) P (2) QT(F,G) Q :

(*,U) (*,Q) Q

,G+tII) P (1) P8(2)
8 8 7

(*~t,G,) P-W(1) Q5(2) Q (F,G) Q "
18 1 7 6

2. i ±

(F-14,) (0) P (2) Q_(F,) Q
5 1 8 6

13
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The probabilities in Tables 3 and 4 will be used to develop sets of

recursive formulas for determining the probabilities of occurrence of the

various vectors of S , given tne probabilities for the vectors of S

First, we introduce the notation P (F,G,g) to denote the probability of1

occurrence of the vector (F,G,g) in the set S . To illustrate how the
i

recursive formulas are developed, consider the determination of P (,O,I).

Table 3 and Table 4 show that the vector (0,0,1) in S can result from either
1

one of two possible transitions from vectors in S These are:

(1) (0,0,0) in S- with only disabling mecnanical
i-I, th

damage occurring on tne i burst, or

(2) (0,0,1) in S win no puncture or the fluid system
i-I' th

and no ammunition fire occurring on the i burst.

Therefore, the probability of occurrence of (0,0,1) in S is the sum of two
probabilities. These are:

(1) the product of tne probability of occurrence of (0,0,0)

in S and tne probability of transition from (0,0,0)
in a to (0,0,1) in S and

i-I 1'

(2) the product of the probability of occurrence of (O,0,1)

in S and the probability that (0,0,1) remains
i-I tn

unchanged by the i burst.

Thus, for the case of independent damage events,

i 1
P (0,0,1) - Q (1) Q (2) Q [P (0,0,0) P + Pi (

This same reasoning has been applied to all vectors to obtain the complete set

of recursive formulas shown in Tables 5 and 6. To use these tables to obtain

tne probabilities of occurrence or tne various vectors in S , ror any i, it

only remains to specify starting values P (F,G,g) for the possible vectors in
0

S but 6 consists of only tne single vector (0,0,0). Thus P (O,O,U) -
0 0 u

, 1: .. o .. '-'( 4- -. --. ;' -; -"--. . . .,._ _ , '> i~ " " "-" "-" -" "" " "i i ' "'-. . . .. . _ L ... -" -" " '-" . ,- - - "." - ') ... . ...14 , .



Table 5

Recursive Formulas

Dependent Damage Events

(For F, G in L )

1.P(F,G,O) IP (F,G,O) [I P (1) -P (2) -P (F,G) -P -fl
Iii1 1 7 4 6

2. P (F+t ,G,O) -P (F,G,O) P 8(1)

3'. P kF, Lrtt ,u) =p (k,G,J) P1(2)
1 i-I8

k'(*)= J(*,0) 1 FQ)l~()+P(2) + P'(F,G) + ?
1- 4 i-i 5 5 7

F,G in L
i-I

i i
5. P (F,(i,I) =P (F,6,O) P + P (F,G,1) [I -P (1) -P (2) -P (F,.) -P

i i-I 4 i-I 11 7b

b P(F-i-. ,G,I) - P (F,( ,I) P (1)

ii

7 ? P iF,G+t 'I) p ( I(;I I) P ()
I 1 81

6. P (*,I) P4 (*,O) P + P (*1

P (F,G,1) [Pi(1) +P (2) P P(F,G) +P

F,U in L

15



.-

Table 6

Recursive Formulas

independent Damage Events

(For F, G in Li)

i-i

P (F,,) P (F,G,O) (1) Q (2) Qi i i i

7 4iQ2. P(F~t ,G,O) - P (F,G,) P (1) Q (2) Q (F,G) Qi Q

I.I1 18 7 4 6i i I ( I i

3. P(F-t,,) = P (F,G,O) Pi(1) Q1(1) Q1(FG) Q1 Q1
1 1 i-1 8 1 7 4 6

.P (F+t ,+t) = P (F,G,) P (1) i (2) Q i(F,G) Q1 QIS i i-I 8 8 4 6

i ii i ii

5'. P (*,U) = 4 P (*,0) + P (F,.,0) [I - Q5(1) Q (2) 7(iG)
14 i-I i 7 -

F,G in L
i-I

i i i i i
6. P (1,G,I) = Q (1) Q (2) Q (F,G) Q [P (F,G,O) P + P

i I i 7 6 i - 4 i-I

7. P (F+t ,,) = P 12)6 (F,G) Q [p +F,G,0) P + P (F,G,,'.i i 8 7 6 i-I
i i i i i

8. P.(,G+t ,I) = P (2) Q (1) Q_(F,C;) Q [P (i,U,O) P + P (F,G,1)i1 i 8 1 6 i-I 4 i-I ['

i i i i i"
9. P (Fp- ,lt ,I) = P (1) P (2) Q (F,G) Q [P (F,G,J) P + P (F,G,1)i -i i i 8 7 6 i-I 4 i-I |
1'j. P (*,) - P (*,0) P + P (*1)

1 i-I 4 i-I
47

i i i ii-"°

+ [P (F,G,O) P + Pi(F,G,.)J[1 - Q (1) Q (2) Q (F,G) Q ]
i-I 4 5 5 7

F,G in L
i-I

.
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and P F,G,g) J or all other (F,G,g).
V -

2i
The 212 -t- 1) states whose probabilities of occurrence are generated

from Tables 5 and 6 are generally not of individual tactical interest. For

example, if a vehicle is afire after a certain number of bursts have been

fired at it, it is probably of no tactical interest whether or not the vehicle

has also suffered disabling mechanical damage. Table 7 shows a list of nine

damage categories that might be of tactical interest, the list of vectors that

correspond to each of these categories, and the probabilities of occurrence of

each of these categories in terms of the recursively defined probabilities in

Tables 5 or 6. Aote that the probability of occurrence of any damage category

is simply tne sum of the probabilities of occurrence of tne vectors (states)

tnat comprise that category.

The damage categories identified in Table 7 can easliy be related to the

vehicle kill categories familiar to army vulnerability analysts. They speaK

of "M or F- Kill, meaning the loss of either mobility or firepower, and "K"

kill, meaning the catastrophic loss of the vehicle. A "K" kill occurs only as

a result of an uncontrolled fire. An "M or F" kill is assessed whenever

certain selected components are subjected to specific levels of mechanical

aamage, and is also assessed wnenever a "K" kill is assessed. Therefore :ne

category "Fire" in Table 7 can be equated to "K" kill as long as the kind of

fire represented by the input values of P and P is the same kind of
IU 12

uncontrolled fire that will cause a "K" Kill. Similarly if the mecnanical

damage whose probability of occurrence is input as 2 4s that wnicn causes an
4

"M or F" Kill, and a puncture or any fluid system aiso leads to such a Kill,

then categories "Fluid System Puncture Only" and "Either Disabling Mechanical

vamage or Fire" together comprise "M or F kill.

This model calls for many values of P2 (1,F) and P 2(2,G). For example,

when computing for i = 4, there are three previous bursts, leading to eight

possible F's (seven not counting F = I) for which values of P (1,F) are

required. The same number of values of P (2,G) would be required. AS i
increases, the number of associated F's and G's increases greatly. ,,When

i = 6, there are 12b possible F's and 126 possible ('s.) it is unliKeiv that

17
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Table 7

Damage Categories and Their Probacilities of Occurrence

After i Bursts

Damage Corresponding States

Category (for all F,G in L ) Probability of Occurrence

* Undamaged (0,0,0) P (0,0,0)
i

Fluid System (F,G,O) P (F,G,O)
i

?uncture uniy F,u not both =
F,G not both =

Disabling Mecnanical
(0, ,) P(0,0,I)

Damage Only 1

Fire Unl (*,0)P
-

Fluid System Puncture,
(F,D, I) P (F,G,i)

Disabling Mecnanical i
6=, not both n

Damage; [ noNo re , not both =

Disabling Mechanicai (*, 1) P (*, *)

Damage ano Fire

Disabling Mechanical (F,G,l) P (*,I) + P (FG,I)
i i

Damage (*,1)
F,G in L

i

4(*,0)

Fire (*,O) P (*,0) + P (*,I)
(*,I) i 1

Either Disabling (),(,) ? *, P (*,) - F,
Mechanical Damage (*,0) i

or Fire (*) 1 ,U in

18



fluid ignizion phenomena will ever be understood in enough detail to provide

all of these probabilities. However, the model is still good. Since it

provides for the greatest possible detail with respect to the puncture

%

history, any less detailed history is imbedded in the model. For example, if

the only available data give the probability of igniting spilled fluids in

terms of the elapsed time since the first puncture, this can be handled by

making P (1,F) or P (2,G) a function only of the time t anaT -he earliest
[2 12i

time in the set F or G.

* 3. NUMERiCAL EXAM4PLE

Find tne probabilities of occurrence of tne damage categories 1.sted in

!able 7 for tne PUShOVkh( vehlicle for one, two and three bursts fired from the

bL;ZY weapon. MaKe tne computations for botn the case where tne basiz damage

* events are assumed to be dependent, and the case where they are assumed to be

independent. Also mate a complete listing of the probabiiities tna:t the

* PUSdkiVL is in each of the possible damage states after eacn' burst. The other

input conditions are as foilows.

i. The PuStuVE,( venizle has two sinKs, tfle crew compartment

and the engine compartment.

2. There are six flammable fluid locations:

a. Right Fuel TanK

b. Left Fuel Tank

C. Left Fuel Line

d. Light Fuel Line

e. Engine Lubricant Reservoir

f. Hydraulic Cylinder & Lines

3. Locations a, b, c and d will spill fuel into the crew compartment

if tney are punctured by a burst of fire from the sULLY weapon.

Locations e and f will spill their fluids into the engine

compartment if tney are punctured.

19



These first tnree sets of required information would generally be availabie

from design specifications on the target venile. C

4. The probabilities of puncturing each of the fluid locations

on each of the bursts is given by this table:

Burst 1 Burst 2 burst 3

Right Fuel Tank .115 .117 .113

Left Fuel Tank .I08 .109 .107

Left Fuel Line .003 .004 .002

Right Fuel Line .JuI .00i .001

Lngine Lubricant Keservoir .075 .060 Ob5

Hydraulic Cylinder & Lines .045 .050 .04 0

These probabilities are obtained from one of the stancard venicle

vulnerability models.

5. The probabilities or an immeciate catastrophic fire, given

chat each of these locations are punctured on each of tne

bursts is given by tnis table:

Burst I Burst 2 burst 3

Right Fuel Tank .750 .760 .74u

Left Fuel TanK .o5o .640 .otb.

Left Fuel Line .500 .400 .b0u

Kignt Fuel Line .300 .350 .250

Engine Lubricant Reservoir .U50 .060 .070

Hydraulic Cylinder o Lines .040 .030 .05U

These probabilities are obtained either from test data on fluid ignition,

or from a tneoretical model of such ignition.

b. The probabilities that eacn of the slnKs are perforated

or. eacn of tne bursts are given in tni5 tanle:

20
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Burst I Burst 2 Burs: 3

Crew Compartment .450 .500 .400

Engine Compartmen: .300 .350 .325
5'

'
'

These probabilities are obtained from one of the standard vehicle

vulnerability models.

7. The probaoilities of igniting fluid spilled into each sin&

on previous bursts given tnat burst 2 perforates the sink

are given in tais table:

Fluids Spilled on

Burst I

Crew Compartment .250

6ngine Compartment .075

Similar probabilities for burst 3 are given in this table:

Fluids Spilled on

burst I Burst 2 Botn I & 2

Crew Compartment .275 .2b5 . 35

Engine Compartment .080 .070 .065

These prooatilities are obtained either from test data on fluid igniton,

or from a tneoretical model of sucn ignition.

8. The probabilities of disabling mechanical damage on each of

the bursts are given in this table:

Burst I Burst 2 Burst 3

Disabling Mechanical Damage .150 .170 .Ib0

21
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V.

Tnese probabilities are obtainea rrom one ot tne stancard venize

vulnerability models.

9. The probabilities of igniting stowed ammunition on each of

the bursts are giveLl in this table:

6urst I Burst 2 Burst 3

Igniting Stowed Ammunition .100 .110 .090

These probabilities are obtained trom one of the standard vehicle

vulnerability models.

The input set corresponding to these conditions ana prepared according to

* the instructions given in the comments in the program itself (APPENDIX A) is

shown in Table 8.

The output of tnis run consists of five pages of line-printer output.

The first page (Table 9) consists only of a recap of the input data, labeled

so that it wiil be easy tc cneck it for correctness. The second page

(Table 10) lists the probabilities that the target vehicle is in each of the

damage categories shown in Tabie 7, after tne first burst, after the second

burst, and after the third burst. Also shown are the more common Kill

probabilities in terms of M, F and K Kills, and now they are related to the

nine damage categories. Results are shown for both the assumption of

dependent damage events and the assumption of independent damage events. If

we had asked for only one of these assumptions, this page would have had the

results for that assumption only. Tables 11, 12 and 13 show the probabilities

that the vehicle is in each of the many damage states after each burst. These

results may be omitted by the choice of the last input number.

Eacn page of machine output is labeled at the top with the first two

input lines that allow for arbitrary user-supplied case descriptors. Each

page of output is also labeled witn the date and time that the macnine run was

made. This provides a furtner means of identifying runs and of matching input

sets (output page 1) with outpuc sets (output pages 2-5).

22
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Table 8

Input File for Numerical Example

II

Target Vehicle - PUSUOVER

Threat Weapon - BULLY

3

2

6

.11, .I08, .u03, .001, .075, .045

.117, .109, .004, .001, .080, .050

.113, .107, .002, .001, .065, .040

.750, .650, .500, .300, .050, .040

.760, .640, .400, .350, .060, .030

.740, .660, .600, .250, .070, .050

1, 2, 3, 4

5, 6

.450, .500, .400

.300, .350, .325

.250

.275, .2b5, .265

.075

.080, .070, .Ob5

.150, .170, .160

.100, .110, .090

2

I



Table 9

First Output Page - Numerical Example

Target Vehicle - PUSHOVER
Threat Weapon - ULLY

INPUT LIST

Number of bursts - 3 Number of Fluid Locations - 6 Number of Sinks - 2

Fluid Locations Draining into Sink 1: 1 2 3 4

Sink 2: 5 6
BU ±S T

Prob of a Fluid System Puncture (P9) Loc 1 0.1150 0.117u 0.1130
Loc 2 0.1080 0.1090 0.1070
Loc 3 0.0030 U.0040 0.0020
Loc 4 0.0010 0.0010 0.0010
Loc 5 0.0750 0.0800 0.0650
Loc 6 0.0450 0.0500 0.0400

Prob of Type I Fire/Puncture (P10) Loc 1 0.7500 0.7600 0.7400
Loc 2 0.6500 0.6400 0.Oou
Loc 3 0.5000 0.4000 0.o000
Loc 4 0.3uu 0.35uu 0.250u
Loc 5 0.0500 l0.0t0 0.0700
Loc 6 0.0400 0.0300 0.0502

Proo of Disabling Mecnanical Damage (P4) 0.1500 0.1700 0.1600

?rob of fire Due to dit on Ammunition (P6) 0.1000 0.110U 0.09u0

Probability of Perforating SinKs (P11) Sink 1 0.4500 0.5000 0.4000
Sink 2 0.3000 0.3500 0.3250

Probability of Igniting Fluid Spilled on Set F of Previous Bursts,
Given a Perforation of the Appropriate Sink [PI2(F)]

F - ti F - t2 F - tlt2

Burst 2, SinK 1 0.2500 --
Burst 3, Sink i 0.2 750 0.2650 0.2850
Burst 2, Sink 2 0.J750 --
burst J, SinK 2 U.u80U .3700 G.056

This run was made Sun Jan 12 14:2t:4' EST 198t

24
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Table 10
Second Output Page - Numerical Example

Target Vehicle - PUSHOVER
Threat Weapon - BULLY

O U T P U r L I S T

Calculations Made Assuming Dependent Events

NUMBE OF BU S TS 

.

1 2 3

1. Undamaged 0.40300 0.14468 0.Obi05"
2. Puncture Only 0.18320 0.1o793 0.1i27.
3. Mechanical Only 0.150U0 0.1478b 0.1092u
4. Fire Unly u.26380 0.39289 K. -! b
5. Puncture, Mechanical, No Fire - 0.06025 0.093i0
b. Mechanical, Fire - 0.08b39 0.2u5 L7
7. Mechanical 0.15000 0.29450 0.40738
8. Fire 0.26380 0.47927 0.62390
9. Eitner Mechanical or Fire 0.41380 0.68739 0.82620

Neither M, nor F, nor K (1) 0.40300 0.14466 0.06105
M or F, but not K (2 + 3 + 5) 0.33320 0.37b05 0.31505
M or F (including K) (2 + 9) 0.59700 0.85532 0.93895
K (8) 0.26380 0.47927 0.o2390

Calculations Made Assuming Independent Events

NUMBER OF bUkSTS

1 2

1. Undamaged 0.53134 0.26855 0.14551
2. Puncture uniy 0.11184 0.12724 0.1i050
3. Mechanical Only 0.09377 0.11210 0.10003
4. Fire Only 0.20482 0.30971 0.34203
5. Puncture, Mechanical, No Fire 0.02009 0.05312 0.07223
6. Mechanical, Fire 0.03b14 0.12928 0.235i2
7. Mechanical 0.15000 0.29450 0.40738
8. Fire 0.24096 0.43900 0.57715
9. Either Mechanical or Fire 0.35482 0.60421 0.74941

Neither M, nor F, nor K (1) 0.53134 0.2bb55 0.14551
M or F, but not K (2 + 3 + 5) 0.22769 0.29246 0.27734
M or F 'including K) (2 + 9) U.46866 0.73145 0.85449
K (B) 0.2409b 0.43900 0.57715

This run was made Sun Jan 14 14:2b:4Z EST 1986
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Table 11
Third Output Page - Numerical Example

Target Vehicle- PUSHOVER
Threat Weapon - BULLY

Individual State Probabilities- Dependent Events

burst I ..... Burst 2 - -- Burst 3 --

F G g-0 g-1 g 0 g-I g 0 g-i

phi phi 0.40300 0.15000 0.14468 0.14786 0.06105 0.10920

pni tI 0.11445 - 0.03808 0.01946 0.01508 0.01o91

phi t2 - -- 0.04985 0.01856 0.01990 0.J18i5
phi t3 .- - 0.01424 0.01456

phi tit- .... 0.01416 - 0.005a8 0.00227

phi clt3 .-... 0.00375 0.00192

phi t2t3 ...... 0.00491 0.00183

pni tlt2t3 ...... 0.00139 -

tl phi 0.06875 - 0.01609 0.01169 0.00502 0.00809

tl t2 - - 0.00850 - 0.00246 0.00136

ti t3 ..... 0.00158 0.00115

ti t2tJ .- - 0.00064 -

t2 phi - -- 0.02836 0.01056 0.00896 0.00956

t2 tl - - 0.00805 - 0.0023+ 0.00129

t2 t3 ...... 0.00279 0.00104

t2 t1t3 ...... 0.00079 --

t3 pni ....... 0.00974 0.00995

t3 ti .... 0.0025o 0.0013i

t3 t2 ...... 0.00336 0.00125

t3 t1t2 .-.. 0.00095 -

tlt2 phi .... 0.00484 -- 0.00149 0.00077

tlt2 t3 .-.. 0.00048 -

tit3 phi ....... 0.00108 0.00079

tlt3 t2 ...... 0.00057 --

t2t3 phi ........ 0.00191 0.00071

t2t3 t ..... 0.00054 -

tlt2t3 phi .-- -- 0.00033 --

* 0.26380 - 0.39289 0.0b639 0.41882 0.205u7

This run was made Sun Jan 12 14:2b:42 EST 1986
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Table 12

Fourth Output Page - Numerical Example

Target Vehicle - PUSUVti
Threat Weapon - bULLY

individual State Probabilities - Independent Events

-- Burst I - -- Burst 2 .... Burst 3 --

F G g 0 g I g- 0 g I.g0 g I

phi phi 0.53134 0.09377 0.26855 0.11210 0.14551 0.10003
phi tl 0.0b681 0.01179 0.03286 0.01373 0.01735 0.01193
phi t2 -- - 0.03678 0.01535 0.01948 0.01339
phi t3 .-- - 0.01554 0.0108 -

pni tlt2 .... 0.00450 0.00188 0.003 9  0.00164
pni tlt3 -.- -- U.00185 0.001:7

phi t2t3 ...... 0.00208 0.00143

pn t1 t2t3 -- - - - 0.0002b 0.0018

ti phi 0.04177 0.00737 0.01847 0.00771 0.00891 0.0061-
ti t1 0.0O515 0.00093 0.00226 0.00094 0.0u106 0.00O73
tl t2 - -- 0.00253 0.00106 0.00119 0.000b2-
tl t3 .- - 0.00095 0.00065

t! t1t2 .... 0.00031 0.00013 0.00015 O.O010U
ti tit3 ..... 0.00011 0.0006
ti t2t3 ..... 0.00013 0.00009
ti tit/t3 .- - 0.00002 0.00001
tZ phi - 0.02163 0.00903 0.01048 0.00720
-1 ti 0.00265 0.00111 0.00125 0.00 08b

t-- - 0.00296 0.0012k 0.00140 0.00096
r2 3 -- - - 0...O li. 0.3U077

t2 cti -- - 0.00036 0.00015 0.00017 0.0001W
t2 it3 ..- -- 0.00013 0.000U9

t2 t2t3 ....... 0.00015 0.00010

t2 tlt2t3 ...... 0.JOuu2 0.0O001
t3 pni ....... 0.01119 0.0u7b9
ti ti ....... 0.00133 0.00C92
t3 t12 ...... 0.00150 O.0ui03
t3 t3 ...... 0.00119 0.UO00.
t3 tlt2 ....... 0.00018 0.00013
t3 tIt3 .... 0.00U14 0.00U10
t3 t2t3 ....... 0.00016 0.00011

t3 tlt2t3 ...... 0.00004 0.00001

t1t2 phi - - 0.00149 0.00062 0.00071 0.00049
tlt2 ti - - 0.00018 0.00008 0.00009 0.OOuUI
tit2 t2 - - 0.00020 0.00009 0.00010 0.00007
tlt2 t3 .- - 0.00008 u.uOui'
tit2 tlt2 -- - 0.00002 0.00001 0.000l 0.00061
t t2 tt3 I t. -- -- 0.000i 0.00
tit2 t2t3 ........ 0. 001 0O O'.
t1t2 ti1t213 ...... u.0O ju , ..uu~j

Table Continued in Next Page

This run was made Sun Jan 12 14:26:42 EST 1986
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Table 13
FiftL Output Page - Numerical Example

Target Vehicle - PUSHOVER
Threat Weapon- BGULLY

Individual Scate Probabilities - Independent Events
(continued)

--- iust I ....- Burst 2--- d burst 3 ---

F G g 0 g 1 g 0 g I g 0 g = 1

tlt3 phi ..... 0.00068 O.u0047
tlt3 tl ........ 0.00008 0.00O0
tlt3 t2 ...... 0.0009 0. OOuo
tit3 t3 ....... 0.00007 0.00005
tit, tlt2 .... O. 0 .000 01 O.0OU01
tlt3 tlt3 ..... 0.000u1 0.00001

.tt3 t2t3 ..... 0.00001 0.00001
tlt3 t1t2t3 ...... 0.00000 O.00000
t2t3 phi .... 0.0U081 0.00055
t2t3 ti ......- 0.00010 0.00007
t-1t3 t2 ....- 0.00011 0.00007
t2t3 t3 .- 0.00009 0.00006
t2t3 t1t2 ...- 0.00o l O.00001
t2t3 tit3 ........ 0.00001 0.00001t "t 3 t.t 3 ... O. 0000i O. 00001 '"
:2:3 tlt2t3 .... O. 0o00 O .00000 .OOUOC

:12:.., pni .... 0.00005 .0000o4
tit2t3 tl ........ 0.0000i 0.00000
tlt2t3 t2 .... 0.00001 0.00001
tlt2t3 t3 ....... 0.00001 0.00000
tlt2tJ t1t2 ...... 0.0UO00 O. 00000
tit2t3 tlt3 ........ 0.00000 O.U000
tlt2t3 t2t3 .... U.000U0 C.Cu0uou
tlt2t3 tlt2t3 ....-- -- 0.00000 0.00000

• 0.20482 0.03b14 0.30971 0.12928 0.34203 0.23512

This run was made Sun Jan 12 14:26:42 EST 1986
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The damage categories whose probabilities of occurrence are given in

Table iW fall into three classes. These are:

Class I - Categories that cannot be entered from other

categories, only left in moving to other categories.

Class 2 - Categories that can be both entered from other--

categories and left in moving to other categories.

Class 3 - Categories that can only be entered from other

categories, but never left.

Uf tne categories listed, the only Class I category is "Undamaged." This is

tne initial state of the target before any firing. Class 2 categories are

those representing only partial damage. These are "Puncture Only,"

"' *ecnanizal unly," "Fire unly," and "Puncture, Mecnanical, No Fire." Class 3

categories are those representing either partial or complete damage. These

are "Mechanical, Fire," "Mechanical," "Fire," and "Either Mechanical or Fire."

*As the number of bursts increases, the probabilities associated witn

* categories in these classes will cnange in different ways. Probabilities for

Class i categories will always decrease, for subsequent bursts will always

move tne target out of the category, never into it. Probabilities for Class 2

categories will generally increase at first, but finally decrease, and, in tne

limit, become zero. This is because± Class 2 categories can be enterea Erom

Class 1 categories or other Class 2 categories, and as the probabilities

associated with these "feeder" classes decrease, there is less chance of the

target entering the Class 2 category; it can only leave it. Probabilities for

Class 3 categories always increase, approaching unity in the limit. If an

*. infinite number of bursts are fired at the target, it will with complete

certainty suffer botn "Fire" and "Mechanical" damage.

These trends are noted in Table 10. although the probabilities for some

of the Class 2 categories have not yet started to decrease after three oursts.
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*C This program implements the metnodology in triis report for up to
c tnree oursts. The code is written in F0RTq±; 77. Instructions
c ;or preparing the inputs are included as comments precEdlng -acn

c of tne "read" statements; all input is read in at the beginning
* c of the program. All numerical input is read using This t-i.iected

c Rr.AD" statements. (See the example in tne report text.)
* C

implicit real*8 (a-h, o-z)
character*80 identi, ident2
character*60 today
common plC3,2), p3(2,2:3,3), p4(3), p5(3,2), p(b,9), P6 0)-,
*p9(3,10), plO(3 ,1O), pll(3,2), p12(2,2:3,3),
*qi(3,2), q3(2,2:3,3), q4(3), q5(3,2), q6(3),
*s(65,6), t(65,b), nis(2), isinK(2,10), pbrl(3,4)

c - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

C Ie first information read is tne date and time of the macnine
Crun. At AM )AA, where thiis program is implemented on a VAX 11/'760
Cwi:n- tne UN .X operating system, this information is adaea to the

input file automaticaily by an executable script that indentif-es
*c :or tne program tne input file name, and issues the command to

12 run. Therefore it should not be typed into the input file by the
C user. if tnis program is implemented by other users at other

ag encies, thils information snould be provided in whatever way is
* c appropriate, or else the "read" statement deleted from the code.

read(*,800U) today
60U0 format~abJ)

* C
CThe first user-supplied input consists of 2 lines

*c (up to 80 coiumns each) of arbitrary information to
c identify or explain the case being run. Both lines
C must be provided, even if one is empty.

* C

readk*,6UI) identi
reaa(*,8001) ident2

80u1 rormat(abO)
C-------------------------------- -- --- ------
c
c The second input is a single integer telling the number
c of bursts in the case being run.
c The maximum allowable number is three.

read ( *,*)

*c The tnira input is a single integer telling tne number
c oi sink~s into wnich spilled fluid can collect.

*c The maximum allowable number is two.

reaa ( *,*)nsinKs

*C The fourtn1 input is a single integer telling the
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c number of fluid lucations on the vehicle.
c The maxi-mum allowable number is 1U.

read(*,*) nil

c

c The fifth input consists of nr lines, one for each burst.
c The ith line has nfl numbers, the jth of which
c gives the probabilitLes p9 for the jth fluid location.
c (p9 is the probability of puncturing the jth fluid location
c on the ith burst.)
c

do 100 i - 1, nr
read(*,*)(p9(i, ) ,3=,l,nfl)

iU0 continue

- c The sixth input consists of nr lines, one for each burst.
c The ith line nas nfl numbers, the jth of which
c gives tne probabilities p10 for the jth fluid location.

c (plO is the probability of type I fire, given a puncture)
c

do 110 1 = 1, nr

read(*,*)(plO(i,j),j=I,nfl)
Ii0 continue

c
c The seventh input consist of two numbers; the first is

*c the number of fluid locations which, if punctured, will
*c drain into tne first sink, and tne second number is thec number of fluid locations which, if punctured, will

c drain into the second sin.If nubro'li"octoswi f ucuewl

c If there is only one sink, tnis input should not be
c provided: the program will automatically assign sinK one
c to all locations.
c

i:( nsinKs .eq. 2 ) read(*,*)( nis(i), i = 1,2 )

c
c The eighth input consists of a mapping, telling whicn
c fluid locations, if punctured, will drain into each sink.
c If there is only one sink, nothing at all
c needs to be input. The program assumes that all of the
c fluid locations drain into that sink. If there are
c two sinKS, you must input 2 lines here; the first line
c lists, as integers, the numbers of the fluid locations that
c drain into the first sink, and the second line lists the
c numbers of the fluid locations that drain into the second
c sink.
c

4f( nsinKs .eq. 2 )tnen
do 120 i-i,2
read(*,*)(isink(i,j),j=i,nis(i))

120 continue
else
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nis(l) = nf.;.
do IJO j=l,nf I
isine(il,j )=j

13,j continueendif".

c The nintn input consists of nsinks lines. The ith
c of these lines gives p1l's, the probabilities that the ith
c sink is perforated on each of the bursts.
c

do 140 j - 1, nsinks

read(*,*)( pll(i,j), i-I, nr )
140 continue

c ------------------------- ------- - - --

c The tenth input is a set or lines giving the probabilities

c of igniting fluids spilled on previous bursts
c (p12), for tne second and tnird burst.
c
c The first of tnese lines gives tne probability p12(1,2,F)
C for F = 1. (for the second burst and the first sink.)
c
c The second of tnese lines gives tne probabilities p12(1,3,i)

c for F = 1, F = 2, and F = 1,2. (for the tnird
c burst and the first sinK.)
C
c The third of tnese lines gives the probability p12(2,2,F)
c for F = 1. (for the second burst and tne second sinK.)
c
* The fourth of these lines gives the probabilities p12(2,3,F)

c for F = 1, F = 2, and F = 1,2. (for the third
c burst and tne seconc sinK.)

c
if( nr .gt. I ) then

do 160 i = 2,nr
m=2**(i- 1)-I

do 150 j=l,m
p3(2,i,j) = 0.
qJ(2,i,j) = .

150 continue
1bU continue

do 190 K1I,nsinks
do 180 i = 2,nr
m - 2"*(i-i) - 1

read(*,*)(p12(k,i,j),j-1,m)
do 170 j = 1, m
p3(K,i,j) - pll(i,k) * pI2(K,i,j)

q3(K,i,j) = 1. - p3(k,i,j)
170 continue
loo continue
190 continue

endif

c
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c The eleventh input line gives the probabilities
c of disabling mechanical damage (p4) for
c the first, second, and third burst.
C

read(*,*)(p4(i),i-l,nr)

c
C

c The twelvth input line gives the probabilities
c of fire due to a hit on stowed ammunition (p6) for
c the first, second, and third burst.
c

read(*,*)(p6(i) ,i-1,nr)
do 200 i = 1, nr
q4(i) = 1. - p4(i)
q6(i) = 1. - p6(i)

'400 continue

c The thirteenth input line is an indicator telling wnether
c to calculate using tne formulas for dependent events or
c those for independent events. Input 0 for dependent events
c only; input I for independent events only; and input 2
c for both.
c

reaal*,*)icor
c--------------------------
c The last input line is an indicator telling whether to
c print tne probabilities of occurrence of the individual
c vectors (states). Input 1 to print out these probabilities,
c or 0 to not print them.

read(*,*)ipv

c Write out the entire input set for this run.
c

write(*,6123) identl
6d1-8 format,'l'adG)

write(*,80u2) ident'
8002 format(' 'a8G,/I)

c----------------------- -----------

write(*,6003)
80U3 format(31x,'I N P U T L I S T',)
c----- ------------------ -----------

wrice(*,8004) nr, nfl, nsinks
8004 format(/' Number of Bursts -',i2,5x,

* 'Number of Fluid Locations s'i3,4x,

* 'Number of binks -',i2/)

if(nsinks .eq. 2)then
ao iu - = i, nsinrs
if( i .eq. I )writei*,8005) i, (isin'.K(i,j), j - i,nis(1))
if( i .eq. 2 )write(*,800t,) i, (isint.i,j), j - 1,nis(i)

2i± conti.nue

endif
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8005 format(' Fluid Locations Draining Into Sink ',il,':',i~i3)
SUUo format(' Sine, ' ,i1,':',10i3)

write(*,b0G7)
.

write(*,8008)(p9(i, 1) ,iin,nr)
8008 format(/ Prob of a Fluid System Puncture (P9) Loc 1',

*2x,3(fll.4))

if( nfl .gt. 1)then
do 220 j - 2, nfl

8009 format(38x,' Loc',12,2x,3(f11.4))
220 continue

endif
-------- ---------------------------- - --- -- -- -- --

write(*,80i0)(plO1\i, 1),i=1,nr)
8u10) format(/'' PrDo Of Type I Fire/Puncture (P13) Loc 1',

* 2x,3(f li.4))
if( rifl .gt. 1)tnen

do 230 j 2, nfl
write(*,8U09)j,(plo(4.,j),i=l,-ir)

230 continue
endif

C.------ ---------------------------- - --- -- -- -- --
write(*,8Q11)(p4(i),i-1,nr)

8011 formatWi Prob of Disabling tlleclanical Damage (P4)' ,5x,3(f11.4))

write(*,8U12)(pbo(iJ),i=1,nr)
6 012 format(/' Prob of Fire Due to a±it on Ammunition (Pb)',3x,3(f1l.4))

-------- ---------------------------- - --- -- -- -- --
write(*,8013)(pl(i,l), i - 1,nr)

8013 format(/' Probability of Perforating Sinks (P11) Sink 1',3(fll.4))
if(nsinics .eq. 2) write(*,8014) ( pll(i,2), i-1,nr)

8014 format( 'Sink 2',3(f11.4))
-------- ---------------------------- - --- -- -- -- --

if( nr .gt. 1 ) then

8015 format(/' Probability of Igniting Fluid Spilled on Set F',
*'of Previous bursts,'/
*'Given a Perforation of tne Appropriate Sink LPI2(F)I')

write(*,801b)
8016 format(/35x,'F - tl',bx,'F - t2',5x,'F - t1t2'/)

do 250 k - 1,nsinKs
do 240 i - 2,nr
m -2**(1-1) - I
if(i.eq.2)write(*,8017)i,k,(p12(k,i,j ),j-l,m)

* 8017 format(14x,'8urst',i2,', Sink',i2,5x,f7.4,2(5x,' -

if(i.eq.3)write(*,8018)i,k,(p12(k,i,j),j-l,m)
8018 format(14X, 'Burst',i42,', Sink' ,i2,2(5x,f7.a))
240 continue
250 continue

endif
-------- ---------------------------- - --- -- -- -- --

write(*,8019) today
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8019 format(/P This run was made ',aoU)

do 20Oj -,6

do 'ou -=1, 9
p(j i) =0.

260 continue
270 continue

write(*,8128) idenri.
write(*,80U2) ident2
write(*,8021)

*8U21 format(/29x,'0 U T P U T L I S T',/)
do 290 j - 1, 28

do 280 k - 1,6
S(j,Kc) -0.0

280 continue
*290 continue

if (ic)r .ne .1)then
* c perform calculations for case of DEPEM)DENT events
* c

c combine p9's and p10's appropriately.
c

do 320 k=L
do 310 i =1, nr
pi(i,k) =0.

p5(i,k) =0.

if( K .eq. I .or. nsinks .eq. 2 )then
do 300 j-1, nis(k)
m -i4sink(k,j)
pI(i ,K) -pl(i ,k) + p9(i ,m)
p5(i,k) p5(i,k) + p9(i,m) *p10(i,m)

300 continue
endii

310 continue
* 320 continue
* c
* c ****** calculate state probabilities for first burst ***

c
c
-------- --------------------------- -- ----

call pdI

if( nr .gt. I )then
* c

c ****** calculate state probabilities for second burst ***

c **************EED~l************
c
c c---------------------------- -- -- --

call pd2

endif
i nr .gt. 2 )then

* c
c calculate state probabilities for tftira burst **

c
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C cail pd3
-------- --------------------------- -- -- --

endif
write (*, 8022)

8022 format(//19x,'Calculations Made Assuming Dependent Events'!/
" 42x,'N U M B E R 0 F t6 U R S T S'//

write (*,8023) (p(i,1),i-1,nr)

803fomt8x'.Unaagd13(l.))

write (*,8025) (p(i,3),ilI,nr)

wit~n eq )write ((*.8027i~n)
8025 format(Bx,'3. Puctueenanical , Nol Fr',' -O5)

if re write (*,8028) (p~i,5),iin2,nr)
802o format(8x,'5. Pucre, Mecanial NFr',' -O5)

if( nr .eq. I )write (*,8029)
80297 format(8x,'6.Pucre Mechanical, N Fire ',' -

if( nr .ne. 1 )write (*,8030) (p(i,6),i-2,nr)
8U30 format(dx,'6.Pucre Mechanical, N Fire ',' -

* 2(f 10.5))
f(nq1)write (*,8029,7,=In)

8029 format(8x,'6. Mechanical, FirelO5

8030 format(8x,'6. FieailFr

write (*,80j3) (p(i,9),isl,nr)
8033 format(8x,'9. Et Mechanical orFe ',3(flU.5))

do 330 i1l,nr
pbrl(i,I) -p(i,1)
pbrl(i,2) -p~i,2) + p(i,3) + p(i,5)
pbri(i,3) - p(i,9) + p(i)2)
pbrl~i,4)

330 continue
write(*,8034) (pbrl~i, 1),i-In,nr)

8034 format(/9x,'Neither M, nor F, nor K (1) ',3(f10.5))
write(*,8.,5) (pbrl(i,2) ,iZI,nr)

8035 format(9x,'M or F, but not K (2 + 3 +- 5)',3(f 10.5))
write(*,803b) (pbrl(i,3),i-1,nr)

8036 format(9x,'M or F (including K) (2 + 9) ',3(f10.5))
write(*,8037) (pbrl(i,4) ,i-In,nr)

8037 format(9x,'K (8) ',3(flO.5)//)
c

endif
it (icor *ne.0 )tnen

c perform calculdtions for case of independent events
c

do 350 j1,3
do 34~0 1 - 1,9
p(j,i) =0.
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4 340 continue
350 continue

c combine p9's and p10's appropriately.
c

do 38U k = 1, 2
do 370 i -.1, nr
ql(i,k) - 1.
q5(i,k) - 1.
if( k .eq. I .or. nsinks .eq. 2 ) then

do 360 j - 1, nis(k)
m a isink(k,i)
ql(i,k) - ql(i,K) * ( I. - p9(i,m) )
qS(i,k) - q5(i,k) * ( I. - p9(i,m) * plO(i,m) )

360 continue
endif
pl(i,) = L. - ql(i,k)

p5(i,k) = i. - qS(i,K)

37u continue
3*U continue

c
c *****w calculate state probabilities for first burst *

:'-'c *********************** iNDEPENDENT*************************

c

if ( nr .gt. I ) then
c
c ****** calculate state probabilities for second burst ***

c

call pi'

• endif
if ( nr .gt. 2 ) then

c
c ***** calculate state probabilities for tnird burst *

S-Ic

c

call pi3

endif
write (*,803 )

80c format(//dx,'alculations Made Assuming Independent Lvents'//

* 42x,'N U M B E R U F B U K S T S'//
* C2x,'I',9x,'2',gx,'3'/)

write (*,8023) (p(i,1),i-l,nr)

• write (*,8024L) (p(i,2),i=1,nr)

[ write (*,80)

write (*,8023) (p(i,3),i-l,nr)

write (*,8U26) (p(i,4),i-l,nr)
• .write (*,8039) (p(i,5),i-1,nr)

- 8039 format(dx,'5. Puncture, Mecnanical, No Fire',3(fl.5))

40
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write (*,8040) (p(i,6),i-1,nr)
bU40 format(8x, 'o. hctanical, Fire ',3(f10.5))

write k*,8U31) (p(i,7),i-i,nr,1
writ (*,U32)(p~i8),i1,nr

write (*,8032) (p(i,8),il1,nr)

do 390 iinl,nr
pbrl(i,1) - p(i,l)
pbri(i,2) - p(i,2) + p(i,3) + p(i,5)
pbrl(i,3) - p(i,9) + p(i,2)
pbrl(i,4) - p(i,d)

390 continue
write(*,8034) (pbrlUi,1),i-1,nr)
write(*,8035) (pbrl(i,2),i-1,nr)
write(*,8U3b) (pbrl(i,3),i-1,nr)
write(*,6037) (pbrl(i,4),i-l,nr)
endif
write(*,8U19) tocav

if(ipv.eq.O)goto 410
do 40U 1.2

if(i.eq.1 .and. icor.eq.1)goro 400
if(i.eq.2 .and. icor.eq.0)goto 400
ifki.eq.1 .or. nsinKs.eq.Z)then
write(*,81218) identi
write(*,8002) ident2
else
write(*,6041)

8041 format(/////)
endir

ir(i .eq. 1) write(*,8042)
8042 format(1bx,'Individual State Probabilities -Dependent Events')

if(i .eq. 2) write(*,8043)
60- format(15x,'individual State Probabilities - Independent Events')

write(*,8044)
8044 format(//21x,'--- Burst I -,7'--Burst 2 ---',7x,

* -- durst 3--)

write (*, 8045)
8045 format(/tx,'F G',lUx,'g -0 g = ',8x,'g -0 g i'

* 8x,'g u0 g - 1'/)
if( i .eq. I )then

* C

write(*,8U46)s(I, 1),s(1, 4 ),s(1,2),s(1,5),s(I,3),s(I,6)
8046 foribat(5x,'phi phi',2x,3(4x,2f9.5))

* C

if ( nsinks .eq. 2 ) then
write(*,8047)s(33,1),s(33,2),s(33,S),s(33,3),s(33,6)

8047 format(4x,' phi tl',7x,f9.5,' -- ',2(4x,2f9.5))
* C

write(*,8048)s(9,2),s(9,5),s(9,3),s(9,6)
8048 format(4x,' phi t2',7x,2(' -- '),2(4x,2f9.5))

C

write(*,8U49)s(3,3),s(3,b)
8049 format(5x,'pni t3',3x,2(4x,Z(' -- ')),4x,2f9.5)
c

write (* ,6050)s(41, 2) ,s( 41, 3) ,s( 41,o)
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8050 format(5xnlh. tit2',5x,(' - ',4xf9.5,'

c
801write(*,8052)s(11,3) ,s(35,b)
802format(5x,'pni tit3',5x,2(' -- ),4x,2(' - '),4x,2f9.5)

C

wrie(*,8053)s(43,3)
8053 format(5x,'phi tlr2t3',3x,2(2(' '),4x),f9.5,' ---

endif

C write(*,8054)s(17,1),s(17,2),s(17,5),s(17,3),s(17,6)

8054 format(5x,' ti phi',6x,f9.5,' ',2(4x,2f9.5))
C

if ( flsinKs .eq. 2 ) then
write(*,8055)s(25,2),s(25,3),s(25,6)

*8055 format(bx,'ti t2',7x,Z(' - '),4x,f9.5,' ',4,l95

* C

write(*,8U5b)s(19,3),s(19,b)
8U56 format(bx,'ti t3',7x,2(' - '),4x,2(' - '),4x,2f9.5,'

write (*,du5S7 )s -7 3)
8051 format(6x,'tl t2t3',5x,2(2(' '),4x),f9.5,' -

endif
C

*8058 format(5x,' t2 phi',6x,2(' -- '),2(4x,2f9.5))
* c

if ( nsinKs .eq. 2 ) then
write(*,8059)s(37,2) ,s(37,3) ,s(37,b)

8059 format(bx,'t2 tl',7x,2(' '),4x,f9.5,' ',4x,2t'9.5'

write(*, 806U)s(7, 3) ,s(7,b)
8060b format(6x,'t2 t3',7x,2(' '),4x,2(' -- '),4x,2f9.5)

write(*,806l )s( 39,3)
* 80o1 format(bx,'t2 tl:3',5x,2(2(' '),4x),f9.5,' - )

endif
* C

write(*,bOb2)s(2,3) ,s(2,6)
8062 format(5x,' t3 phi',6x,2(' -- 1),4x,2(' -

*2( 4x, 2f 9. 5)
* C

if ( nsinks .eq. 2 ) then
write(*,80b3)s(34,3) ,s(34,6)

80b.i format(bx,'t3 tl',7x,2(' '),4x,2(' - '),4x,2t9.5)
c

8064 .formai(6x,'t3 t2',7x,l(' - '),X,22('

write(*, 8003)S(42, 3)
8065 :ormat(6x,'t3 tlt2',5x,2( '(' - '),4x),f9.5,' - ;'

endif
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80bb firmat(4x,'tit2 pni',bx,2(' - )4~Y5' -

if ( nsinks .eq. 2 ) tnen
write(*,80b7)s(23,3)

8Ub7 format(4x,'tlr2 t.3',7x,2(2(' '),4x),f9.5,' -

endif
c

write(*,dUb6)s(18,3),s(18,6)
8068 format(4x,'tlt3 phi',6x,2(' -- ),4x,2(' -

* 4x,2f9.5)
c

if ( nsinkcs .eq. 2 ) tften
write(*,8069)s(2b,3)

endiz

write(*,6U7U)s(6,3),s(6,6)
60ulJ rormat(4x,l't3 pni',bx,2'(' - '),4x,2('

4x,2f 9.5)

i-f ( flsifKS .eq. 2 ) tnen
write(*,807 I)s 36,3)

8671 f-ormat(4x,'t2t3 tll,7x,2(2(' - '),4x),f9.5,' -

endil

wrire(*,8072!)s(2!, 3)
80/2 format(2x,'tit2t3 phti',bx,2(2"(' - '),4x),f9.5,'

6073 ::ormat(8x,'*',9x,f9.5,(' - '),2(4x,2f9.5))

if ( nsinks .eq. 2 )write(*,8019) today
else

* c start here for !N'DEPENDE.NT ev;ents

write(*,804b)E(1,1),t(1,4),t(1,2),E(1,5),t(1,3),t(1,b)
c8046 format(5x,'phi phi',lx,3(4x,2f9.5))

7 C

if ( nsinks .eq. 2 ) then
wie*8U74)t( 33, I),t(33,4),t( 33,2) ,t( 33, 5) ,t(33,3),t33,6)

8074 format(4x,' phi tl',7x,2f9.5,2(4x,2f9.5))
C

write(*,8046)t(9,2),t(9,5),t(9,3),t(9,6)
c8048 format(4x,' phi t.2',7x,2(' -- '),2(4x,2f9.5))
C

write(*,8U49)E(3,3),t(3,6)
CSU49 rormat(5x,'ph. t-i',2x,2(,4x,2(U -- ')),4x,2f9.5;

8075 format(5x,'phi t~t2.',5x,2k' -- ')2x,9.)
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c8UiL rormat-(5x,'pxi tlt3',5x,2(' )4,(
c * 4x,2i9.5)
c

write(* ,8052)t( Ii.3),t11,o
c8052 format(5x,'phi t2t3',5x,2(' -- ),4x,2(' -

c * 4x,2f9.5)
c

write(*,807b)t(43,3) ,t(43,6)
8076 format(5x,'phi tlt2tJ',3x,2(2(' -- '),4x),2f9.5)

endif
C

write(*,8077)t( 17, 1) ,t(17,4),t( 17,2) ,t( 17,5) ,t(17 ,3) ,t( 17 ,6)
8077 format(5x,' ti phi',6x,2f9.5,2(4x,2f9.5))

C

if ( nsinks .eq. 2 ) tnen
wri.te(*,8078)t(49,I),t(49,4),t(49,2),t(4 9 ,5),t(4 9,3 ),t(4 9 ,6)

8078 format(5x,' tl tl',7x,2"f9.5,2(4x,2f9.5))
C

write(*,8U79)t(25,2),t(25,5),t(25,3),t(25,6)
8(079 format(6x,'tl t2',7x,2(' - '),2(4x,2f9.5))

C

c8O5o '1ormat~x,'tl t3',7x,2(' '),4x,2(' - '),4x,2f9.5)'

write(*,b0UL)t(57,2),t(57,5),t(57,3),t(57,6)
8080 format(6x,'tl r.t2',5x,2(' -- '),2(4x,2f9.5))

c

write(* ,b081 )t(51 ,3) ,t(51,6)
8081 format(bx,'tl tlt3',5x,2(2(' - '),4x),2f9.5)

C

8U82 format(6x,'ti t2t3',5x,2("2(' -- '),4X),2f9.5)

wrire(*,d083)t(59,3),t(59,b)
8083 format(6x,'tl cit2t3',3x,2(2(' -- '),4x),2f9.5)

endif -

C

c8058 format(5x,' t2 phi',6x,2(' -- '),2(4x.2f9.5))
C

if ( asinks .eq. 2 ) then
write(*,8084)t(37,2),t(37,5),t(37,3),t( 3 7,6)

8084 format(bx,'t2 r-l',7x,2(' '),2(4x,2f9.5))
C

write(*,8085)t( 13,2),t(13,5),t(13,3),t( 13,6)
8085 format(6x,'r2 t2',7x,2(' -- '),2(4x,2f9.5))

C
write(*,806U)t(7,3),t(7,b)

c8UbU format(bx,'t2 t3*,7x,2(' '),4x,2(' - '),4x,2f9.5'

C ;i e * 8 8 ) ( 5 2 , ( 5 5 , ( 5 3 , ( 5 6

8086 format~ox,'t2 tlit2',5~x,2(' -- '),2(4x,2f9.5))c2
write(*,b~d7)t(39,.-),t(i9,b)
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* 8087 format(bx,'t2' tlt3',5x,2(2(' - ,4x)2f 9. 5)

wr4ite(*,8068)t( 15,3),t( 15,o)
8uo8 forma:.(bx,'t2 t/-t3',5x,2)(' - '),4x,2(' - '),-.x,2f9.5)

write(*,6069)t(47,3) ,t('. ,6)

8089 format(6x,'t2 tlt2t3',3x,2(' -- ),4x,2(' - )

* 4x,2f9.5)
endif

C

write(*,8Ub2)t(2, 3),t(2,6)
c8062 format(5x,' t3 phi',6x,2(' -- ),4x,2(' -

c 2(4x, 2f 9.5))

if ( sinks .eq. 2 ) then
write(*,8063)t(3 4 ,3) ,t( 34,6)

*c8063 format(6x,'t3 tl',7x,2(' '),4x,2(' - '),4x,2f9.5)
c

write(*,d064)t(10,3),t(1U,b)
C60t'. format(cx,'t3 t2',7x,2(' - ),4x,Z(' '),4x,2f9.5)

write(*,809U)t(4,3 ),t( 4,b)

8090 format(bx,'t3 t3',7x,2(' - '),4x,2(' - '),4x,2f9..5)

C

write(*,8U91)t(42,3),t(4 2,6)

8091 format(bx,'t3 tlt2',5x,2(2(' -- '),4x),2f9.5)

8092 format(bx,'t3 tit3',5x,2(2'(' -- '),4x),2f9.5)

write(*,8093)t(12,3 ),t(l 2,6)

8U93 format(tbx,'t3 t2t3',5x,2(2(' - '),4x),2f9.5)
C

write(*,8094)t(44,3),t( 44,6)
8094 format(6x,'t3 tit2tJ',3x,

2 (2(' - '),4x),2f9.5)
endif

* C

write(*,8095)t(21,2),t(21,5),t(21,3),t(
21 ,b)

8095 format(4x,'tlt2 pnii',bx,2(' -- '),2(4x,2f9.5))
C

if ( nsinks .eq. 2 ) then
write(*,8096)t(5 3,2) ,t(53,5) ,t(53,3) ,t(53,6)

8U9b format(4x,'tit2 tl',7x,2(' -- '),2(4x,2f9.5))
* C

write(*,8097)t(29,2),t(29,5),t(29,3),t(
2 9,b)

8097 format(4x,ttlt2 t2',7x,2(' -- '),2(4x,2f9.5))
C

write(*,8098)t(23,3),t(23,b)
8098 format(4x,'tit2 t3',7x,2(2(' -- ),4x),2f9.5)

* C

*8099 format(4x,'tlt2 tlt2',5x,2(' -- '),2(4X,Z2f9.5))
C

write(*,8iUO)t(55,3),t(55,o)
8100 format(Lx,'tit2 tlt3',5x,2(2(' -- '),4x),2f9.5)
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*write(*d1,t (31, 3.) , t (63 6
8102i format(4x,'titZ tltit',x,2(2 -',4)295

C wite,&i2)t.b.3)r636 k '),4x),2f9.5)

813format(///51x,'Tablje Continued OnNext Page'/)
write(*,8019) today
write(*,8128) identi
write(*,8002) ident2
vrite (*, 8043)
write(*,8104)

8104 format(35x, '(continued)')
write(* ,8044)
write ( *,0
endi:-

c8U0b$ format(,4x,'tlt3 phi',6x,2(' -- ),4x,2(' -

c * 4x2f9.5)

if ( fsifKs .eq. 2 )tnen
write (* ,81J5)t( 50, 3) ,t( 50, b)

* l1J5 iormat(4x,'tlt3 tl',7x,2(' '),4x,2(' - '),4x,2f9.5)

write(*,d106 )t.Z6 ,3) ,t(Z66
8106 fornat(4x,'tlt3 t2',7x,2(2(' - '),4x),2f9.5)

c

610 fl ormat(4x,'t1t3 t3',7x,2(2(' - '),4x),2lf9.5)

8108 format(4x,'tlt3 tlt2',5x,2(2(' - '),'4X),2f9.5)
* c

write(*,81u9)t(52,3),t(52,o)
*6109 format(4x,'tlt3 tlt3',5x,2(2(' -- ),4x),2f9.5)

8110 format(4x,'tit3 t2tj',5x,2(2(' '),4x),2f9.5)

write(*,8111)t(60,3),t(60,6)
8111 format(4X,'tlt3 tit2t3',3x,2(2(' -- '),4x),2f9.5)

end if

C write(*,807U)t(6,3),t(6.6)

* c6070 format(4x,'t2t3 phi',6x,2(' -- ),4x,2(' -

c * 4x,2f9.5)

if ( nsin.S .eq. Zl ) tnen

dll2 tormat(4x,'t2t3 tl',7x,2(2(' '),4x),2f9.5)
* C

write (w, 6113)t( 14, 3) ,t( 14, 6)
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8113 format(4x,'t~t3 r-i',7x,2(2(' - '),4x),2f9.5)
C

8114 format(4x,'t-'ti t3',7x,2(2(' - '),4x),2f9.5)

wrlte(*,d115)t(4b,3) ,t(4b, 6)
8115 format(4x,'t2t3 t-it2',5x,2(2(' - '),4x),2f9.5)

C

write(*,8116)t(40, 3) ,t(40, 6)
811b format(4x,'t2t3 tlt3',5x,2(2(' - ),4x),2f9.5)

C

write(*,8117)t(16,3),t(lb,6)
8117 format(4x,'t2t3 t2t3',5x,2(2(' - '),4x),2f9.5)

write(*,8118)t(48.3),t(48,6'
8116 format(4x,'t2t3 tlt2t3',3x,2(2(' -- '),4x),2f9.5)

endif
* C

write(*,8119.)t(Z12,3),t(22,b)

8119 -Format(2x,'tlt2t3 phi',6x,Z(2(' -- '),4x),2f9.5)
C

if ( nsinks .eq. 2 ) then
write(*,8120)t(5 4,3),t(5 4,6)

812U format(2x,Ftlt.!t3 tl',7x,2(21(' - '),4x),2f9.3)

write(*,812I)t(30,.,),t(3U,6)
8121 format(2x,'tlt2t3 t2',7x,2(2(' -- '),4x),2f9.5)

C
write(*,8122)t(24,3).,t(24,6)

*8122 format(2x,'tlt2t3 t3',7x,2(2(' - '),4x),2f9.5)
C

8i.13 format(2x,'tlt--t3 t~t2'',5x,Z(2(' -- '),4x),2f9.5)
C

8124 format(2x,'tlt2t3 tlt3',5x,2(2(' -- '),4x),2f9.5)

*8125 format(2-x,'tlt-)t3 t2ti',5x,2k2(' -- '),4x),2f9.5)
C

write(*,812b)t(64,3),t(o4,b)
8126 format(2x,'tlC2t3 tlt2t3',3x,2(2(' - '),4x),2f9.5)

endif
c

write(*,8127)t(b5,1),t(65,4),t(65,2),t(b5,5),t(65,3),t(65,6)
* 8127 for-mat(8x, '*' ,5x,3(4x,2f 9.5))

* C

write(*,8019) today
4 endif

400 continue
4 conti-nue
stop
ena
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subroutine pdl

c **** calculate state probabilities for first burst ***

C ***************DPENEN EENT S** ***** **** **** **** ***

* ql(3,2), q3(2,2:3,3), q4(3), q5(3,2), q6(3),
* s(65,6), t(65,6), nis(2), isink(2,10)

* -C

*c phi phi 0 Table 5 Formula 1
C

s(1,1) - 1. - p1(1,1) - p1(1,2) - p4(1) - p6(1)
C

p(1,)=p(1,1) + s,1)

c tI pni. G !able 5 Formula 2

s(17,i) =p1(1,1) - p5(1Ii)

p(1,2) p(I,2) +s(17,l)

*c p ni t U Table 5 Formula 3

s(33,i) - p1(1,2) - p5(1,2 )

p(1,2) =p(l,2) +4 s(33,1)

c Star U Tabl e 5 Formula 4

s(65,1) =p5(I) + p5(1,2) + pb(1)

p(1, 4) - p(1,4) -s(65,1)

p(1,6) - p(l,8) + s(bS,1)
p(1,9) -=p(1,9)-+ s(65, 1)

-------- --------------------------- -- ----
* L phi pm. I Table 5 Formula 5

C

s(1,4) =p
4 (l)

* C

p(1, 3 ) -p(I,3) + s(1,4)
pG1,7) -p(1,7) + s(1,4)
p(1,9) -p(l,9) + s(1,4)

*------------------- - - ----- - - -- - -- -- -- -- -- --------------
c UI pni I Table 5 Formula 6
C

'I s(17,4) -U.

p(1,5) =p(1,5) +-s(17,a,)
Spj1,7) =pd, 7 ) + s(1 7 , 4 )

p(1,9) p(, 9 ) +s(1 7 , 4 )
-------- -------------------------- -- ----

*c pni tI i Table 5 Formula 7
c
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p(1,7) = p(1,7) +*-s(33,4)
P(i,9) = P(1,9)+ S(.33,4)

c star ITable 5 Formula 8

s(65,4) =0.

c

p(1,6) - p(1,6) + s(65,4)
p( 1,7) - p(I,7) + s(65,4)
p(1,8) - p(i,8) + s(65,4)
p(1,9) - p(1,9) + s(65,4)

pt-ot =p(1,l) -I- P(1,2) + p(1,3) + p(1, 4) + p(1,5) + p(I,6)
:E( aDS 1. -- ptot ) g..000001) writre(*,IU0)pt-ot

IC'O format'\' sum of DEPENDENT probabilities for 1 burst is ',.410.7)
retcur
end
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Subroutine pa2
C

c **** calculate state probabilities for second burst ***

c *******~****************DEPENDENT EVEiiTS*********************
c

implicit real*8 (a-n, o-z)
co-mon pl( 3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), pb(3),

" p9(3,10), p10(3,10), p11(3,2), pl2(2,2:3,3),
" ql(3,2), q3(2,2:3,3), q4(3), q5(3,2), q6(3),
" s(65,6), t(65,6), nis(2), isink(2,1O)

----- -------------------------- -- -- -- --
c phi phi 0 Table 5 Formula 1
C

s(1,2) - s(1,1) *C1. - p1(2,1) - pl(2,2) - p4(2) - p6(2))
c

p(2,1) -p( 2,1) + s(1,2)

c t2 pni 0 Table 5 Formula 2
c

s(5,2) s(1,1) *(p1(2,1) - p5(2.1))
c

p(2,2) - p(2,2) + s(5,2)
----- -------------------------- -- -- -- --
c phi t2 0 Table 5 Formula 3

* c
s(9,2) =s(1,1) *Cp1(2,2) -p5(2,2))

p(2,2) - p(2,2) + s(9,2)
----- -------------------------- -- -- -- --
c ti phi 0 Table 5 Formula I

* c
s(17,2) s(17,I) *(1. - p1(2,1) - pl(2,2)

* - p3(1,2,1) - p4(2) -p6(2))

c
p(2,2) p(2,2) + s(17,2)

----- -------------------------- -- -- -- --
c tIt2 pni 0 Table 5 Formula 2
c

s(21,2) =s(17,1) *(p1(2,1) - p5(2,I))
c

p(2,/) -p(2,2) + s(21,2)
----- -------------------------- -- -- -- --
c tI t2 0 Table 5 Formula 3
c

s(25,2) -s(17,1) *Cp1(2,2) - p5(2,2))
c

p(d2,2) -p(2,
2) + s(25,2)

----- -------------------------- -- -- -- --
c pni tU 0 Table 5 Formula 1
C

s(33,2) -s(33,1) *C1. -p1(2,1) - p1(2,2)
* -p

3 (2 ,2 ,I) - p4 (2 ) -p6(2))

c
p(2,2) =p(2.2) + s(33,2)

----- -------------------------- -- -- -- --
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c t2t 0 Table 5 Formula 2
C

s(37,2) - s(J3,i) *(p1(2,1) - p5(2,1))

p(21,2) =p(2,2) + s(37,2)

c phi tlt2 0 Table 5 Formula 3%
c

s(41,2) - s(3:3,1) *(p1(2,2) - p5(2,2))
C

p(2,2) -p(2.2) + s(41.,2)
----- -------------------------- -- -- -- --
c star 0 Table 5 Formula 4
C

s(65,2) =s(b5,1) *q4(2)

* +i s(i,1) *(p5(2,1) +I p5(2,2) + p6(2))
* + s(17,1) *(p5(2,1) + p5(2,2)

Sp3(1,2,1) + p6(2)
* -1~s(33,I) *(p5(

2,l) + p5(2,41)

p(2,) =p(2,4) + s(65,2)
p(2,8) - p(2,8) + s(65,2)
p(2,9) - p(2,9) + s(65,2)

c----------------------------------------- - - -- ----- - - - -- -- ---

c pai p hi I Table 5 Formula 5
C

s(1,5) =s(1,1) * p4(2) + s(1,4) *(1. -p1(2,I)

* - p1(2,2) - p6(2))

p(2,3) = p(2,3) + s.11,5)
p(2,7) - p(-',7) + s(1,5)

p(,)= p(Z,9) + s(1,5)
----- -------------------------- -- -- -- --
c t2 pni I Table 5 Formula 6
C

s(5,5) =s(1,4) *(p1(2,') - p5(2,l))

p(2,5) - p(2,5) + s(5,5)
p(2,7) - p(2,7) + s(5,5)
p(2,9) - p(2,9) + s(5,5)

----- -------------------------- -- -- -- --
c phi t2 I Table 5 Formula 7
C

s(9,5) - s(1,4) *(p1(2,2) - p5(2,2))
C

p(2,5) - p(2,5) + s(9,5)
p(2,7) - p(2,7) + s(9,5)
p(2,9) - p(2,9) + s(9,5)

----- -------------------------- -- -- -- --
c C U pni I Table 5 Formula 5

s(17,5) s(17,1) * p4(2) + s(17,4) *(1. -p1(2,1)

* -p1(2,2) -p3(l,
2 ,I) -p6(2))
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p(2,5) -P(2,S) + s(17,5)
p(2,7) - P(2,7) -i- s(17,5)
p(2,9) -p(2,9) + s(17,5)

c tlt2 pru. I Table 5 Formula b

s(21,5) s(17,4) *(p1(2,1) - p5(2,1))
* c

p(2,5) p(2,5) + s(21,5)
p(2,7) p(2 .7) + s(21,5)
p(2,9) -p(2,9) + s(21,5)

*c tI t2 I Table 5 Formula 7

s(25,5) s(17,4) *(p1(2,2) - p5(2,2))
C

p(2,5) =p(
2,5) + s(25,5)

p(2,7) =p(
2,7) + s(25,5)

p(2,9) =p(
2,9) + s(25,5)

------- --------------------------- -- -- ----
c phi ti I Table 5 Formula 5

c

s(33,5) s(33,1) *p4(2) + s(33,4) *C1. - p1(2,1)
* - p1(2,2) - p3(2,2,1) -p6(2))

c
p(2,5) = p(2,5) + s(33,5)
p(2,7) - p(2,7) + s(33,5)
p(2,9) - p(2,9) + s(33,5)

c----------------------------------------- - - -- ----- - - -- -- -- ---

*c t2 tI I Table 5 Formula 6
* C

s(37,5) - s(33,4) *(p1(2,1) - p5(2,I))
C

p(2,5) =p(.1,5) + s(37,5)
p(2,7) =p(2,7) + s(37,5)
p(2,9) =p(2,9) + s(37,5)

-------- --------------------------- -- ----
c phi tItZ I Table 5 Formula 7
C

s(4i,5) =s(33,4) *(p1(i,2) - p5(2,2))
C

p(2,5) -p(2,5) + s(41,5)
p(2,7) =p(2,7) + s(41,5)
p(2,9) =p(2,9) + s(41,5)

-------- --------------------------- -- ----
c star I Table 5 Formula 8
C

s(65,5) =s(65,1) * p4(2) + s(65,4)
*+ s(1,4) *(p 5(2,l) + p5(2,2) + p6(2))
*+ s(17,4) *(p5(2,1) +p52)

*+ p3( 1,2, 1) + p6( 2)
* + s(33,4) *(p 5(2,l) + p5(2,2)

+ -1 3(2,2,1) + p6(2) O
C

p(2,b) p(2,b) + s(65,5)
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p(2,7) =p(2,7) + s(65,5)
-(2, (,d) +1 S(b5,5)

p(2,9) - p(Z,9) +- s(65,5)

ptot =p(2,l) + p(2,2) + p(2,3) + p( 2 , 4 ) + p(2,5) + p( 2 , 6 )
i,,( abs( 1. -ptot ) .gt. .OU0001 ) write (*,100) ptot

100 formzat(' sum of DEPENDENT probabilities for 2 bursts is ',f1O.7)
return
end
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subroutine pd3
c

c ***** calculate state probabilities for tnird burst ****
c ********************DEPENDENT EVENTS*********************
C

implicit real*8 (a-h, o-z)
common pl( 3 ,2), p3(2,2:3,3), p4(3), p5(3,2), p(b,9), po( 3),
* p9(3,10), plO( 3,10), pli( 3,2), p12(2,2:3 ,3),
* ql(3,2), q3(2,2:3,3), q4(3), q5(3,2), q6(3),
* s(65,6), t(65,6), nis(2), isink(2,10)

c pni phi 0 Table 5 Formula 1
c

s(1,3) - s(1,2) * ( 1. - pl(3,1) - pl(3,2) - p4(3) - p6(3) )
c

p(3,l) - p(3,1) + s(1,3)

c t3 phi 0 Table 5 Formula 2
c*.

s(2,3) = s(1,2) * Cpl(3,1) - p5(3,1) )
c

p(3,2) - p(3,2) + s(2,3)
c------------------------- -------

c phi t3 0 Table 5 Formula 3
c

s(3,3) = s(1,2) * (p1(3,2) - p5(3,2) )
c

p(3,2) a p(3,2) + s(3,3)

c t2 pnI U Table 5 Formula I
c

s(5,3) = s(5,2) * ( 1. - pl(3,1) - pl( 3 ,2)
* - p3 (1,3 ,2 ) - p4(3) - p6(3) )

c
p(3,2) - p( 3 ,2) + s(5,3)

c cit3 phi 0 Table 5 Formula 2 t

C

s(o,3) - s(5,2) * (pl(3,1) - p5(3,l) )
c

p(3,2)- p(3 ,2) + s(6,3)

c c- - ------------------- ----- - --
c t2 t3 0 Table 5 Formula 3
c

s(7,3) - s(5,2) * (p1(3,2) - p5(3,2) )
c

p(3,2) - p(3, 2 ) + s(7,3)
c------------------------ --------
c phi t2 0 Table 5 Formula I
c

s(9,3) - s(9,2) * ( 1. - pl(3,1) - pl(3,2)
* - p3(2,3,2) - p4(3) - p6(3)

c
p(3, 2 ) = p(1,2) + s(9.3)

------------------------ ---- - - --
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c t3 t2 0 Tabie 5 Formula 2
c 4

silO,3) - s(9,2) * pl(3,1) -p5(3,1) )

p(3,2) = p(3,2) + s(10,3)

c phi t2t3 0 Table 5 Formula 3

s(11,3) - s(9,2) * (p1(3,2) - p5(3,2) )
c

p(3,2) - p(3 ,2) + s(11,3)

c tI phil 0 Table 5 Formula 1

s(17,3) - s(17,2) * ( I. - pl(3,1) - p1(3,2)
• - p3(1,3,1) - p4 (3) - p6(3) )

C

p(3,2) p( 3 ,2) + s(17 ,3)
C - -.-.-... -... -... -... -... -... -... -... -....................
c tit3 pti 0 Table 5 Formula 2

I C "

s(1b,3) = s(17,2) * (pl(3,1) - p5(3,1) )
c

p(3,2) = p(3 ,2) + s(18 ,3)
- --------------------------- -- - --

c ti t3 u Table 5 Formula 3
c

s(19,3) = s(17,2) * (pi(3,2) -p5(3,2) )

p(J,2) = p(3,2) + s(19,3)

iC t- pni 0 Tabie 5 Formula I

s(21,3) = s(21,2) * ( 1. - p1(3,1) - p1(3,2)
* - p3(1,3,3) - p4(3) - p6(3) )

c

p(3,2) = p(3,2) + s(21,3)

c--------------------------- -------
c tltlt3 pni 0 Table 5 Formula 2
C

s(22,3) = s(21,2) * (pl(3,1) - p5(3,I) )
c

p(3,2) - p(3,2) + s(22,3)

c tlt2 t3 0 Table 5 Formula 3
c

s(23,3) = s(21,2) * (p1(3,2) - p5(3,2) )

p(3,2) - p(3,2) + s(23,3)

c ti t2 0 Table 5 Formula 1
c

s(25,3) = s(25,2) * ( 1. - p1(3,1) - p1(3,2) - p3(1,3,1)
• - p3(2, 3 ,2) - p4(3) - p6(3)

C
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p(3,2) p(3,2) + s(25,3)
c---------------------- ---------
c tlt3 t2 0 Table 5 Formula 2

s(2b,3) - s(25,2) * (pl(3,1) - p5(3,1) )
c

P(.3,2) -p(3,2) + s(26,3)

c tI t2t3 0 Table 5 Formula 3
c

s(27,3) - s(25,2) * (p1(3,2) - p5(3,2) )

c p(3,2) p(3,2) + s(27,3)

c phi t 0 Table 5 Formula I
c

s(3J,3) = s(33,2) * 1 1. - pl(3,1) - p1(3,2)
• - p3(2,3,1) - p4(3) - p6(3) )

p(3,2) = p(3, 2 ) * s(33, 3 )

c----------------------- --------
c t3 t 0 Table 5 Formula 2
c

s(34,3) s(33,2) * (pl(3,1) - p5(3,1) )
c

p( 3 ,2) -p(3,2) + s(34,3)

c phi tIt3 0 Table 5 Formula 3
c

s(35,3) = s(33,2) * (p1(3,2) - p5( 3 , 2 ) )
c

P(3,2) =p(i,2) + s(35,3)

c t2 tI U Table 5 Formula 1
c

s(37,3) = s(37,2) * ( 1. - pl(3,1) - pl( 3 ,2) - p 3 (1, 3 ,2)
- p3(2, 3 ,1) - p 4 ( 3 ) - p6(3) )

c
P(3,2) =p(

3 , 2 ) + s(37,3)

c t2t3 tl 0 Table 5 Formula 2
c

s(38,3) -s(37,2) * (pl( 3 , 1) - p5(3,1) )
c

p(3,2) -p(3,2) + s(38,3)

c t2 tIt3 0 Table 5 Formula 3
c

s(39,3) - s(37,2) * (pl(3,2) - p5(3,2) )
c

p(al,2) =p(
3',Z) + s(39,3)

c pni tl2 0 Table 5 Formula I
C

s(4,1,3) - s(4i,2) * ( i. - pl(3,!) - p1(3,2)

56



-*4*4 _~* ** - - - . -. .

p3 (2 ,3,3) - p4(3) - p6(3)

p(3,2) - p'3,2) + s(41,3)

Cc t 3 ut2 0 Taule 5 Formula 2
c-'

s(42,3) - s(41,2) * CpI(3 ,1) - p5(3,1) )
C

p(3,2) , p(3,2) + s(42,3)

. c phi t1t2t3 0 Table 5 Formula 3
C

s(43,3) - s(41,2) * (p1(3,2) - p5(3,2) )
c

p(3,2) - p( 3 ,2) + s(43,3)
c------------------- ---- --------
c star 0 Table 5 Formula 4

s(65,3) = s(b5,2) * q4(3)
• + s(1,2) * (p5(3,1) + p5( 3 ,2) + pbh3)
• + s(17,2) * (p5(3,1) + p5(3,2)
• *1 p3(1,3,1) + pb(3) )
* + s(5,2) * ( p5(3,1) + p5(3,2)
• + p3(1,3,2) + p6(3) )
* -+ s(21,2) * (p5(3,1) + p5(3,2)
• + p3(1,3,3) + p6(3) )
* + s(33,2) * (p5(3,1) + p5( 3,2 )
* + p3(2,3,1) + p6(3) )
• + s(9,2) * ( p5(3,1) + p5(3,2)

* + p3(2,3,2) + p6(3))
• + s(41,2) * ( p5(3,I) + p5(3,2)

* + p3(2,3,3) + pb(3) )
* + s(25,2) * (p5(3,1) + p 5 ( 3 ,2)
• -t p3(1,3,1) + p3(2,3,2) + p6(3) )
• + s(37,2) * (p5(3,1) + p5( 3 ,2 )
• -1- p3(1,3,2) + p3(2,3,1) + p6(3) )

C

p(3,4) = p(3,4) + s(65,3)
p(3,8) - p(3 ,8) + s(65,3)
p(3,9) p(3,9) + s(65,3)

c phi phi 1 Table 5 Formula 5
C

s(1,6) = s(1,2) * p4(3) + s(1,5) * 1 1. - pl(3,1)
• - p1(3,2) - p6(3) )

c
p(3,3) = p( 3 , 3 ) + s(1,6)
p(3,7) - p(3,7) + s(1,6)

, p(3,9) = p(3,9) + s(1,6)

c t3 pni I Table 5 Formula 6

s(2,6) -s(1,5) * Cp1(3,1) - p5(3,1) )c

p(3,5) p(3,5) + s(2,6)
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p(3,7) - p(3,7) + s(2,6)
p(3,9) - p(3 ,9 ) '- s(-,6)

c pni t3 I TaDle 5 Formula 7

s(-,6) -s(1,5) * (p1(3,2) - p5(.,2) )
c

p(3,5) - p(3,5) + s(3,6)
p(3,7) - p(3,7) + s(3,6)

p(3,9) - p(i, 9 ) + s(3,6)
c

c t2 pni 1 Table 5 Formula 5

s(5,6) - s(5,2) * p4(3) + s(5,5) * C 1. - p1(3,1)
• - p1(3,2) - p3(1,3,2) - p6(3) )

C
p(3,5) - p(3,5) + s(5,6)
p(3,7) - p(3 ,7 ) + s(5,6)
p(3,9) = p(3 ,9) + s(5,6)

C.............................................................

c t2t3 pni I Table 5 Formula 6

s(6,6) = s(5,5) * (pL(3,1) - p5(3,l) )
c

p( 3 , 5 ) - p(3,5) + s(6,6)
p(3,7) - p(3,7) + s(6,6)

p(,)- p(3,9) + s(6.6)
c------------------------ -------
c t2 t3 1 Table 5 Formula 7
c

s(7,6) -s(5,5) * (p1(3,2) - p5(3,2) )
c

p(3,5) - p(3,5) + s(7,6)
p(3,7) - p(3 ,7 ) + s(7,6)
p(3,9) - p( 3 , 9 ) + s(7,6)

c-----------------------------

c phi t2 I Table 5 Formula 5
c

s(9,6) - s(9,2) * p4(3) + s(9,5) * 1 1. - pl(3,1)
* - pi(3,2) - p3(2,3,2) - p6(3) )

c
p(3,5) - p(3,S) + s(9,6)
p(3,7) - p(3,7) + s(9,6)
p( 3 , 9 ) - p(3,9) + s(9,6)

c------------------------ -------
c t3 t2 I Table 5 Formula 6
C

s(lO,6) - s(9,5) * (p1(3,1) - p5(3,1) )

p(J,5) - p(3 ,5) + s(10,6)
p(3 ,7 ) - p(2,7) + s(10,6)
p(3,9) - p(3,9) + s(10,6)

c phi t2t3 I Table 5 Formula 7
c
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s(11,6) = s(9,5) * (p1(3,2) -p5(3,2) )
c

p(3,5) = p(3,5) + s(11,6)
p(3,9) = p(3,7) + s(11,6)
p(3,9) = p(3,9) + S(11,6)

c tU pni I Table 5 Formula 5
*. c

s(17,6) - s(17,2) * p4(3) + s(17,5) * ( I. - p1(3,1)
• - p1(3,2) - p3(1,3,1) - p6(3) )

C

p(3,5) - p(3,5) + s(17,6)
p(3,7) - p(3,7) + s(17,6)
p(3,9) = p(3,9) + s(17,6)

c------------------------- -------
c tlt3 phi 1 Table 5 Formula 6

C
3(l1,b) = s(17,5) * Cpl(3,1) - p5(3,1) )

"" C

p(3,5) = p(3,5) + s(18,6)
p(3,7) = p(3,7) + s(18,6)
p(3,9) = p(3,9) + s(18,6)

c tl t3 1 Table 5 Formula 7
C°-

s(19,o) = s(i7,5) * (p1(J,2) -p5(3,2) )

p(3,5) = p(3,5) + s(19,6)
p(3,7) = p(3,7) + s(19,6)
p(3,9) = p(3,9) + S(19,6)

c tl t phi 1 rable 5 Formula 5

s(21,6) = s(21,2) * p4(3) + s(21,5) * 1 1. - pl(3,1)
• - p1(3,2) - p3(1,3,3) - p6(3) )

C
p(3 ,5) = p(3,5) + s(21,6)
p(3,'7) = p(3,7) + s(21,6)
p(3 ,9) = p(3,9) + s(21,6)

c------------------------- -------
c tlt2t3 phi I Table 5 Formula 6
c

s(22,6) = s(21,5) * (pl(3,1) - p5(3,1) )
c

p(3,5) = p(3 ,5) + s(22,6)
* p(3,7) = p(3,7) + s(22,6)

p(3,9) = p(3,9) + s(22,6)

" -------------------------- - - ---
c tit2 t3 I Table 5 Formula 7

s(23,6) s(21,5) * (pl(3,2) - p5(3,2) )

p(J,5) - p(3,5) + s(23,b)
p(3,7) p(3 ,7) + s(23,6)

p(3,9) pk3,9) + s(2i,b)
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c tI t2 1 Table 5 Formula 5

s(25,b) - s(25,2) * p4(3) + s(25,5) * ( 1. - pl(3,1)
• - p1(3,2) - p3 (1,3 ,l) - p3(2,3,2) - p6(3) )

c

p(3 ,5) - p(3,5) + s(25,6)
p(3,7) - p(3, 7 ) + s(25,6)
p(3,9) - p(3,9) + s(25,6)

c-------------------------- -------
c tlt3 t2 I Table 5 Formula 6
c

s(26,6) - s(25,5) * (pl( 3,1) - p5(3,1) )
C

p(3,5) = p(3,5) + s(26,6)
p(3,7) =p(3,7) + s(26,6)
p(3,9) = p(3,9) + s(2b,b)

c t t2t3 I Table 5 Formula 7
c

s(27,b) f s(25,5) * (pi(3,2) - p5(3,2) )
C

p(3,5)= p(3,5) + s(27,6)
p(3,7)f p(3,7) + s(27,6)
p(3,9) = p(3,9) + s(27,6)

c --------------------- - - -- -----

c phi tl I Table 5 Formula 5
C

s(33,6) = s(33,2) * p4(3) + s(33,5) * I. - pl( 3 ,1)
• - p1(3,2) - p3(2,3,1) - p6(3) )

C

p(3,5) = p(3,5) + s(33,6)
p(3,7) - p(3,7) + s(33,6)
p(3,9) - p(3,9) + s(33,6)

c------------------------- ---------
c t3 tl I Table 5 Formula 6

s(34,6) s(33,5) * (p1(3,1) - p5(3,) )
C

p(3,5) = p(3,5) + s(34,6)
p(3,7) - p(3, 7 ) + s(34,6)
p(3 ,9) = p(3,9) + s(34,6)

c phi tI3 I Table 5 Formula 7

C

s(35,6) - s(33,5) * (p1(3,2) - p5(3,2) )
C

p(3,5) - p(3 ,S) + s(35,6)
p(3,7) -p(3,7) + s(35,6)
pti,9) - p(3,9) + s(35,6)

c t2 tI I Table 5 Formula 5
c

s(37,6) = s(31,2) * p4(3) -, s(37,5) * ( 1. - p1(3,1)
*" - p1(3,2) - p3(1,3,2) - p 3(2 ,3 ,l) - p6(3)
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p(3,5) = p(3,5) + s(37,o)
p(3,7) = p(3, 7 ) + s(37,o)
p(3,9) = p(3,9) + s(37,b)

c t2t3 t I Table 5 Formula 6

s(38,6) - s(37,5) * (pl(3,1) - p5(3,1) )
c

p(3,5) - p(3,5) + s(38,6)
p(3,7) - p(3,7) + s(38,6)
p(3 ,9) p(3,9) + s(38,6)

c------------------------- -------
c r2 tlt3 I Table 5 Formula 7
c

s(39,b) = s(37,5) * (p1(3,2) - p5(3,2) )
c

p(3,5) = p(3 ,5) + s(39,6)
p(3,7) = p(3,7) + s(39,6)
p(3 ,9) = p(3,9) + s(39,6)

c------------------------- -------
c phi tIt2 I Table 5 Formula 5
c

s(41,6) = s(41,2) * p4(3) + s(41,5) * ( 1. - pl(3,1)
* - pl(3,2) - p 3 (2 ,3 ,3 ) - p6(3) )

c
p( 3 ,5) - p(3,5) - s(4 1,b)
p(3,7) -p(3,7) + s(41,6)
p( 3 ,9) = p( 3 ,9) + s(4 1,6)

c------------------------- -------

c t3 tIt2 I Table 5 Formula 6
C

s(42,6) =S(41,5) * pl(3, 1) - p5(3,1) )

p(J,5) = p(3,5) + s(4,6)-
p(3,7) = p(3 ,7 ) + s(4 2,6)

pki, 9 ) = p(3,9) + s(42,b)
c------------------------- -------
c pni tlt2t3 i Table 5 Formula 7
c

s(43,o) = s(41,5) * (p1(3,2) - p5(3,2) )
C

p(3,5) = p(3,5) + s(4i,6)
p(3,7) - p(3,7) + s(4 3,6)
p(3,9) - p(3,9) + s(43,6)

c------------------------- -------

c star 1 Table 5 Formula 8
c

s(65,b) = s(65,2) * p4(3) * s(65,5)
• + s(!,5) * (p5( 3 ,l) + p5(3,2) + p6(3)
* r s(17,5) * (p5(3,I) "" p5(3,2)
• 1 p3(1,3,1) + p6(3) )
•*"" s05,5) * (p5(3,I) + p5(3,2)
* + p 3 (1, 3 ,2) + p0( 3 )

+ s(21,5) * ( p(3, ) + pit.,2)
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* + p3(1,3,3) + p6(3))
* + s(33,5) *(p5(3,l) -t p5(3,2)

* + p3(2,3,I) + po(3))
* -+ s(9,5) *(p5( 3,i) + p5(3,2)

* s-+ p3(2,3,2) + p6(3))
*+ s(41,5) *(p5(

3,I) + p5(3,2)
* + + p3 (2 ,3 ,3 ) + p6(3))

+ s(25,5) *(p5(3,I) + p5(3 ,2 ) + p3(1,3,I)
*+ p3(2,3,2) + p6(3) )
*+ s(37,5) * ( p5(3,I) + p5(3,2) + p3(1,3,2)

* ~+ p3(2,3,1) + p6(3) )-
C

p(3,6) - p(3,6) + s(65,6)
p(3,7) - p(3,7) + s(65,6)
p(3,8) - p(3,8) + s(65,6)
p(3,9) - p(3,9) + s('63,6)

---------------------------- - ------- - - -- - -- -- -- --
ptot p(3,I) -t- p(3,2) + p(3,3) +s p(3,4) + p(3,5) + p(3,6)
ii( abs( 1. -ptot ) .gt. .000001 ) write (*,l00) ptot

100 format(' sum of DEPENDENT probabilities for 3 bursts is ',fIU.7)
return
end
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subroutine pil
* C

c ****** caizulate state probabilities for first burst ***

C ********************lNDEPENU)ENT EVENTS********************
* C

implicit real*8 (a-n, o-z)
common pl(3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), p6(3),

* p9(3,10), pIG(3,IO), p11(3,2), pI2(2,2:3,3),
* ql(3,2), q3(2,2:3,3), q4(3), q5(3,2), q6(3),
* s(b5,6), t(65,6), nis(2), isink(2,10)

------ ---------------------------- -- -- -- -
qIq2 - ql(1,1) * ql(1,2) * q6(l)
pIq2 - ( pIl,1) - p5(1,1) ) * ql(l,2) * qb(I)
p2ql C p1(1,2) - p5(1,2) ) * ql(1,1) * q6(1)
pIp2 =( p1(1,1) - p5(1,1) ) * C p1(1,2) -p5(1,2) )*q6(1)

-------- ------------------------- -- -- -- -
c prii phi 0 Table 6 Formula I
c

t(I,I) =qIq2 *q4(1)

p(11) = p(I) +t(I,1)

C ti phi 0 Table 6 Formula 2
C

t(17,1) =p~q2 *q4(1)

C

p(1,2) - p(1,2) + t(17,1)
------- ---------------------------- -- -- ---
c pni ti 0 Table 6 Formula 3

* C

t(33, 1) =p2qi* q4(1)
* C

p(I, 2 /' = p(1,2) + t(33,I)
------- ---------------------------- -- -- ---
C tI tI 0 Taole 6 Formula 4
c

t(49, I) plp2 *q4(1)

* C

p(1,2) =p(1,2) + t(49,I)

C * Table b Formula 5
C

t(65,1) -q4(1) *(1. - q5(1,1) *q5(1,2) *q6(I))

* c

p(1,4) -p(1,4) + t(65,1)
p(1,8) =p(1,8) + t(6511)
p(I,9) p(1,9) + t(b5,I)

------- --------------------------- -- -- ---
c p1i pni 1 Table 6 Formula 6
C

ti,) = q Iq2 * p4( )

p(1,3) p(1,3) +t(1,4)
p l,7) =p(1,7) + tC1,4.)
p(i,9) =p(1,9) +i t:(1,4)
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c t I phi 1 Table 6 Formula 7
C

t(17,4) = p~q2 *pw'i)
c(,) p17

p(1,5) - p(1,.5) + t(17,4)

tp31,7) - p(1,7)4(+ t(17,4)

c pi t 1 Table 6 Formula 8
C

*t(33,4) - pl *p41

p(1,5) - p(1,5) +- t(33,4)
p(1,7) - p(1,7) + t(33,4)
P(1,9) - p(1,9) + t(33,4)

c *l 1l Table 6 Formula 10

t(49,4) p p() p41) 511 512 6
C

p(1,5) =p(l,5) + t(49,4)

p(1,7) = p(1,7) + t(49,4)
p(1,9) - pCI,9) + t(49,4)

to6,4 p4() 1. -C2 +p(,) * q5(,) + p(l)4-pl

if ( abs( 1,7 -io p.1,7 .000 t6,)wie,1)pt

* 100 formaWC sum of INDEPENDENT probabilities for I burst is ',fiO.7)
re turn
end
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subroutine pi2
00 C

c **** calculate state ?robabilities for second burst ***

c **********************INDEPEND~iT EVENTS********************
C

implicit real*8 (a-h, o-z)
common p1(3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), p6(3),

" p9(3,10), p10(3,10), p11(3,2), p12(2,2:3,3),
" q1(3,2), q3(2,2:3,3), q4(3), q5(3,2), q6(3),
" s(65,6), t(65,6), nis(2), isink(2,1Q)

--------- --------------------------------
qlq2 - ql(2,1) * ql(2,2) * q6(2)
plqZ - plC 2,l) - p5(2,1) ) * ql(2,2) * q6(2)
p2ql - Cp1(2,2) - p5(2,2) ) * ql(2,1) * q6(2)
pIp2 - p1(2,1) - pS(2,1) ) * Cp1(2,2) -p5(2,2) )*q6(2)

c phi phi 0 Table 6 Formula 1

t(1,2) = t(1,.) *qlq2 * q4(2)
* c

p( 2 ,1) - p(2,l) + t(1,2) -

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

*c t2 pni 0 Table 6 Formula 2
c

t(5,-") = t(1,1) *plq2 * q4(2)
c

p(2,2) -p(2,2) + t(5,2)
c-------- -------------------------- -- -- --

*c phi t2 0 Table 6 Formula 3
c

t(9,2) =t(1,1) *p-'ql *q
4 (2)

* C

p(2,2) - p(2, 2 ) + t(9,2)
C-------- -------------------------- -- -- --
c t2 t2 0 Table b Formula 4
c

t(13,2) =t(1,1) *p~p2 *q4(2)

* c
p( 2 , 2 ) - p(2,2) + t(13,2)

--------- ------------------------ -- -- --
c t I pni 0 Table 6 Formula 1
c

t(17,2) -t(17,1) *qlq2 * q3(1,2,1) *q4(2)
* c

p(2,2) -p(2,2) + t(17,2)
-------- --------------------------- -- ----
c tIt2 phi 0 Table 6 Formula 2

* c
*t(21,2) -t(17,1) *plq2 *q3(1,2,1) *q4(2)

c
p(2,") =p(2,2) + t(21,2)

-------- -------------------------- -- ----
*c LI t2 U Table 6 Formula 3

c
t(25,2) -t(17,1) *p2q I *q3(1,2,l) *q4(2)
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r.,,

I~P.

h.'

p(Z.,2) = p(Z,2) + t(25,2) e

c tIt2 t2 0 Table b Formula 4
c

t(29,2) - t(17,I) * plp2 * q3(1,2,1) * q4(2)
C

p(2 ,2) - p(2 ,2) + t(29,2)
c----------------------- --------
c phi tl 0 Table 6 Formula I -

C

t(33,2) - t(33,1) * qlq2 * q3(2,2,1) * q4(2)
c*

p(2 ,2) - p(2 ,2) + t(33,2)
c----------------------
c t2 ti 0 Table 6 Formula 2
C

t(37,2) - t(33,1) * plq2 * q3(2,2,1) * q4(2)

p(2,2) p(2,2) + t(37,2)
c-------------------------- --------
c pni tct2 0 Table 6 Formula 3
c

t(41,2) = t(33,) * p2qI * q3(2,2,I) * q4(2)
c

p(2 ,2) = p(2 ,2) + t(41,2)

c------------------------ --------
c t2 tlt2 0 Table 6 Formula 4
C

t(45,2) - t(33,I) * pp2 * q3(2,2,i) * q4(2)
* C

p( 2 ,2) = p(2,2) + t(45,2) .-,
c-------------------------------

c t UI 0 Table 6 Formula I
C

t(49,2) = t(49,i) * qIq2 * q3(1,2,I) * q3(2,2,1) * q4(2)

p(2 ,2) = p(2,2) + t(49,2)

c ------------------------ ---- - - --
c tIt2 tI 0 Taole 6 Formula 2
C

t(53,2) t(49,I) * plq2 * q3(1,2,1) * q3(2,2,1) * q4(2)

p(2,2) - p(2,2) + t(53,2)

c tl tlt2 0 Table 6 Formula 3
C

t(57,2) - t(49,I) * p2qI * q3(1,2,I) * q3(2,2,1) * q4(2)
C

p(2 ,2) - p(2 ,2) + t(57,2)

c tIt2 tlt2 0 Table 6 Formula 4
C

t(bi,2) - t(49,1) * pIp2 * q3(1,2,I) * q3(2,2,I) * q4(2)
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p(2,2) = p(2,2) + t(61,2)

c * 0 Table 6 Formula 5
c

t(o5,2) - q4(2) * ( t(65,1)
• 4 r(i,+ ) * (1.- q5(2,1) * q5(2,2) * q6(2) )
• + t(17,1) * ( 1. - q5(2,1) * q5(2,2) * q3(1,2,1) * q6(2) )

+ t(33,1) * ( 1. - q5(2,1) * q5(2,2) * q3(2,2,1) * q6(2) )
• + t(49,I) * ( 1. - q5(2,1) * q5(2,2)
• * q3(1,2,1) * q3(2,2,1) * q6(2) ) )

c
p(2,4) - p(2 ,4 ) + t(65,2)
p(2,8) - p(2,8) + t(65,2)
p(2,9) - p(2,9) +. t(65,2)

c phi pni 1 Table 6 Formula 6
C

t(1,5) = qlq2 * ( 1t( ,1) * p4 (2 ) + t(1,4) )
*c

p(2,3) = p(2,3) + t(1,5)
p(2,7) = p(2,7) + t(1,5)
p(2,9) - p(2,9) + t(1,5)

c t2 pni I Table b Formula 7
c

t(5,5) = plq2 * (t(l,l) * p4(2) + t(1,4) )
p(2,5) = p(2,5) + t(5,5)

p(2,7) - p(2,7) + t(5,5)

p(2,9) - p(2,9) + t(5,5)

c phi t2 I Table 6 Formula 8

t(9,5) = p2ql * ( (1,I) * p4(2) + t(1,4) )
C

p(2,5) = p(2,5) + t(9,5)
p(2,7 ) - p(2,7) + t(9,5)
p(2,9) - p(2, 9 ) + t(9,5)

c t2 t2 i Table b Formula 9
c

t(13,5) = plp2 * ( 1(,I) * p4(2) + t(1,4) )

p(2,5) - p(2,5) + t(13,5)
p(2,7) - p(2,7) + t(13,5)
p(2 ,9) - p(2, 9 ) + t(13,5)

c------------------------ --------
c tI phi I Tanle 6 Formula 6
c

t(17,5) = qlq2 * q3(1,2,I) * (t(17,1) * p4(2) + t(17,4) )
C

p(2 ,5) - p(2,5) + t(17,5)
p(2,7) - p(2,7) + t(17,5)
p(2,9) - p(2,9) + t(17,5)
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c tIt2 phi I Table 6 Formula 7
~C

Z(21,5) = pIq2 * q3(1,2,1) * (L(17,1) * p4(2) + t(17,4) )

p(1,5) - p(2,5) + C(2i,5)
p(2,7) - p(2 ,7) + t(21,5)

p(2,9 ) - p(2 ,9) + t(21,5)
C -

c ti t2 1 Table 6 Formula 8
C

t(25,5) - p2ql * q3(1,2,1) * (t(17,I) * p4(2) + t(17,4Yy

2C
p(2,5) - p(2 ,5) + t(25,5)
p(2,7) - p(2,7) + t(25,5)
p(2,9) - p(2,9) + t(25,5)

C ------------------------- --- - - --

c rIt2 t2 I Table 6 Formula 9
c

E(29,5) pIp2 * q3(1,2,1) * (t(17,1) * p4(2) t(17,4) )
C

p(2,5) = p(2,5) + t(29,5)
p(2,7) = p(2,7) + t(29,5)
p(2,9) = P(2,9) + t(29,5)

c------------------------ --------

c phi tl I TabLe 6 Formula 6
c

t(33,5) = qlq2 * q3(2,2,l) * (t(33,1) * p4(2) + t(33,4) )
c

p(2,5) - p(2 ,5) + t(33,5)
p(2,7) - p(2,7) -t- t(33, 5 )
p(2,9) = p(2 ,9) + t(33,5)

c t i Table b Formula 7
c

t(37,5) = plq2 * q3(2,2,1) * (t(33,I) * p4(2) + t(33,4) )

p(2,5) = p(2,5) + t(37,5)
p(2,7) - p(2,7) + t(37,5)
p(2,9) = p(2,9) + t(37,5)

c--------------------------- ----
c phi tlt2 I Table b Formula 8
c

t(41,5) - p2ql * q3(2,2,l) * (t(33,1) * p4(2) + t(33,4)

C
p(2 ,5) - p(2,5) + t(41,5)
p(2,7) - p(2,7) + t(41,5)

p(,)- p(2,9) + t(41,5) 2

c t2 ti2 I Table 6 Formula 9
c

t(45,5) - pIp2 * q3(2,2,I) * ( t(3,1) * p4(2) + t(33,4)

C
p(2,5) - p(2,5) - c(45,5)
p(2,7) - p(2,7) - t(45,5)
p(2,9) -P( 2,9) + t(45,5)
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c t I t I Table 6 Formula 6
c

t(49,5) = qlq2 * q3(1,2,I) * q3(2,2 ,I)

• * (rt(49,1) * p4(2) + t(49,4)

p( 2 ,5) - p(2,5) + t(49,5)
p(2,7) - p(2,7) + t(49,5)
p(2,9) - p(2 ,9) + t(49,5)

c----------------------------
c tlt2 ti I Table 6 Formula 7
c

t(5s,5) = plq2 * q3(1,2,1) * q3(2,2,I)
• * Crt(49,I) * p4(2) + t(49,4) )

c

p(2,5) - p(2 ,5) + t(53,5)
p(2,7) - p(2,7) + t(53,5)
p(2,9) - p(2 ,9) + t(53,5)

c tI tIt2 I Table 6 Formula 8
c

t(57,5) p2ql * qJ(1,2,I) * q3(2,2,l)
* * C(t(49,1) * p4(2) + t(49,4) )

C
p(2,5) - p(2 ,5) + t(57,5)
p(2,7) - p(2,7) + t(57,5)
p(2,9 ) - p(2,9) + t(57,5)

c tIt2 tIt2 I Table 6 Formula 9
c

t(61,5) = pIp 2 * q3(1,2,1) * q3(2,2,I)
* * ( t(49,1) * p4(2) + t(49,4) )

( c
p(2,5) - p(2,5) + t(61,5)
p(2, 7) - p(2,7) + t(61,5)
p(2 ,9) - p(2,9) + t(bl,5)

c-------------------------- --------

c * I Table 6 Formula Iu

t(65,5) = t(65,1) * p4(2) + t(65,4)
• + Ct(I,1) * p4(2) + t(1,4) )
• * C I. - q5(2,I) * q5(2,2) * q6(2) )
• + ( t(17,1) * p4 (2) + t(17,4) )
* * C I. - q5(2,1) * q5(2,2) * q3(1,2,I) * q6(2) )
• + ( t(33,I) * p4(2) + t(33,4) )
• * ( I. - q5(2,1) * q5(2,2) * q3(2,2,I) * q6(2) )
• + ( t(49,I) * p4(2) + t(49,4) )
• * ( 1. - q5(2,I) * q5(2,2) * q3(1,2,1) * q3(2,2,I) * q6(2) )

c

p(2,6) - p(2 ,6) + t(65,5)
p(2,7) = p(2 ,7) + t(65,5)
p(2 ,8) - p(2 ,8) + t(b5,5)
p(2 ,9) - p(2,9) + t(65,5)

ptot - p(2,I) + p(2,2) + p(2,3) + p(2 ,4) + p(2,5) + p(2,6)
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if( abs( 1. -ptot ) gt. .000001 )write (*,100) ptot
100 format(' Sum of INDE?ENDENT probabilities for 2 bursts is ',fIU.7)

re turn
end
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subroutine pi3
C

c ***** calculate state probabilities for third burst***

implicit real*8 (a-h, o-z)
coon p1(3,2), p3(2,2:3,3), p4(3), p5(3,2), p(6,9), p6(i),
" p9(3,10), pi0C3,10), p11(3,2), p12(2,2:3,3),
" ql(3,2), q3(2,2:3,3), q4(3), q5(3,2), q6(3),
* s(65,6), t(65,6), nis(2), isink(2,10)

------ --------------------------------- -
qlq2 - ql(3,1) * ql(3,2) * q6(3)
plq2 - p1(3,1) -p5(3,1) )*ql(3,2) *q6(3)

p2ql - p1(3,2) - p5(3,2) ) * qlC3,1) *q6(3)

pip2 - p1(3,1) - p5(3,1) ) * ( p1(3,2) -p5(3,2) )*q6(3)
q5q6 - q5(3,I) *q5(3,2) * q6(3)

------ ---------------------------- -- -- --
c phi phi 0 Table 6 Formula 1
C

t(1,3) -t(1,2) * qlq2 *q4(3)

C

p(3,1) p(3,l) + t(1,3)
------ ---------------------------- -- -- --

*c t3 phi 0 Table 6 Formula 2
C

t(2,3) =t(1,2) *plq2 *q4(3)

C

p(3,2) -p(3,2) + t(2,3)
C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*c pni t3 0 Table 6 Formula 3
* C

t(3,3) =t(1,2) * p2ql q4(3)
* C

p(3,2) =p(3,2) + t(3,3)
------ ---------------------------- -- -- --

*c t3 t3 0 Table 6 Formula 4
C

t(4,3) - t(1,2) *p~p2 *q4(3)

c
p(3,2) -p(3,2) + t(4,3)

------ ---------------------------- -- -- --
c t2 phi 0 Table 6 Formula 1

* c

t(5,3) - t(5,2) * qlq2 *q4(3) *q3(1,3,2)

* p(3,2) -p(3,2) + t(5,3)

*c t2t3 phi 0 Table 6 Formula 2

t(6,3) - t(5,2) * plq2 *q4(3) *q3C1,3,2)

p(3,2) =p(3,2) + t(6,3)

*c t2 :3 0 Table b Formula 3
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t(7,3) t r(5,2) * p2qI * q4(3) * q3(1,3,2)
C

p(3,2) = p(3,2) + t(7,3)

c t2:3 3 0 Table 6 Formula 4
c

t(8,3) - t(5,2) * plp2 * q4(3) * q3(1,3,2)

p(3,2) - p(3,2) + t(8,3)
------------------------ ---- - - --

c phi t2 0 Table 6 Formula I
C

t(9,3) =t(9,2) * qlq2 * q4(3) * q3(2,3,2)
c

p(3,2) - p(3,2) + t(9,3)

c----------------------- ---- - - --
c t3 t2 0 Taole b Formula 2

c
t(I0,3) = L(9,2) * plq2 * q 4 (3) * q3(2,3,2)

p(3 ,2) - p(3,2) + t(10,3)

c phi t2t3 U Table 6 Formula 3
C

L(I1,3) t t(9,2) * p2ql * q4(3) * q3(2,3,2)
C

p(3,2 ) p(3,2) + t(II,3)

c t3 t2t3 0 Table 6 Formula 4

t(12,3) = E(9,2) * pIp2 * q4(3) * q3(2,3,2)

p(, 2 ) - p(3,2) + r(12,3)
c------------------------ --------

c t2 t2 0 Table 6 Formula I

c
t(i3,3) - r(13,2) * qIq2 * q4 (3) * q3(1,3,2) q3(2,3,2)

p(3,2) - p(3 ,2 ) + t(13,3)

c t23 2. 0 Table 6 Formula 2
C

t14,3) = t(13,2) * plq2 * q4(3) * q3(1,3,2) q3(2,3,2)
C

p(3,2) - p(3,2) + t(14,3)

------------------------ ---- - - --
c t2 t2t3 0 Table 6 Formula 3
C

t(15,3) - t(13,2) * p2qI * q4(3) * q3(i,3,2) * q3(2,3,2)
C

p(3,2) - p(3,2) + t(15,3)

c t2t3 t2t3 0 Table 6 Formula 4

t(16,3) -t(13,2) *pip2 *q4(3) * q3(1,3,2) *q3(2,3,2)
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co

p(3,2) - p( 3 ,2 ) + t(lb,3) S

c I pni 0 Table 6 Formula I
C

t(17,3) - t(i7,2) * qlq2 * q4(3) * q3(1,3,1)
C

p(3,2) - p(3,2) + t(17,3)

c tit3 pni 0 Table b Formula 2
c

t(18,3) t r(17,2) * plq2 * q4(3) * q3(1,3,I)
C

p(3,2) - p(3 ,2 ) + t(18,3)
c - - - - - - - - - - --

c t3 0U Table 6 Formula 3

-(.' =,3) t(17,2) * p2ql * q4(3) * q3(1,3,I)

p(3 ,2) = p(3,2) + t(19,3)
- ----

c tlt3 t3 0 Table 6 Formula 4
C

t(2U,3) = t(17,2) * plp2 * q4(3) * q3(1,3,1)
c

p(3,2) = p(3,2) + t(20,3)

c tIt2 pni 0 Table 6 Formula I

t(21,3) = t(21,2) * qlq2 * q4(3) * q3(1,3,3)

p(3,2) = p(3,2) + t(21,3)

c tIt2t3 phi 0 Table 6 Formula 2
C

t(22,3) = t(21,2) * plq2 * q4(3) * q3(1,3,3)
c

p(3,2) = p(3,2) + t(22,3)

c------------------------ --------
c tit2 t3 0 Table 6 Formula 3
c

t(23,3) = t(21,2) * p2ql * q4(3) * q3(1,3,3)
c

p(3 ,2) - p(3,2) + t(23,3)
C------------------------ --------
c tIt2t3 t3 0 Table 6 Formula 4
C

t(24,3) = t(21,2) * pIp2 * q4(3) * q3(1,3,3)

p(3,2) = p(3,2) + t(24,3)

c ti t2 U Table 6 Formula I
c

t(25,3) = t(25,2) * qIq2 * q4(3) * q3(1,3,I) * q3(2,3,2)
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P(3,2) -P(3,2) +- t(2593)

c tlt3 t2 0 Table 6 Formula 2
C

t(2b,3) - t(25,2) * pjq2 *q4(3) * q3(1,3,1) *q3(2,3,2)
C

P(3,2) - P(3,2) + t(26,3)
------- ---------------------------- -- ----
c ti t2t3 0 Table 6 Formula 3

* C

t(27,3) t(25,2) * p2qi * q4(3) * q3(1,3,1) *q3(2,3,2}--
C

p(3.2) - p(3,2) + t(27,3)
------- ---------------------------- -- ----
c tlt3 t2t3 0 Table 6 Formula 4
C

t(&"8,3) =t(25,2) * p~p2 * q4(3) * q3(1,3,1) *q3(2,3,2)

C

p(3,2) = p(3,2) + t(28,3)
------- ---------------------------- -- ----
c tlt2 t2 0 Table 6 Formula I
C

t(29,3) =t(29,2) *qlq2 * q4(3) * q3(1,3,3) *q3(2,3,2)
C

p(3,2) = p(3,2) +- t(29,3)
------ ---------------------------- -- ----

*c tIt2t3 t2 0 Table 6 Formula 2
C

t(30,3) = t(29,2) * plq2 * q4(3) * q3(1,3,3) * q3(2,3,2)
C

p(3,Z) - p(3,2) + t(30,3)
------ ----------------------------------------

*c tlt2 t2t3 0 Table 6 Formula 3
C

t(31,3) - t(29,2) * p2ql * q4(3) * q3(1,3,3) * q3(2,3,2)
C

p(3,2) - p(3,2) + t(31,3)
------- ---------------------------- -- ----
c tIt2t3 t2t3 0 Table b Formula 4
C

t(32,3) - t(29,2) * pip2 * q4(3) * q3(1,3,3) * q3(2,3,2)
C

p(3,2) =p(3,2) +- t(32,3)
------ ---------------------------- -- ----

*c phi tI 0 Table 6 Formula I
C

t(3i,3) - t(3i,2) * qiqZ * q4(3) * q3(2,3,1)
* C

p(3,2) - p(3,2) +- t(33,3)

*C t3 ti u Table t) Formula L

t(314,3) -t(.Si,2) * plq2 * q4(3) * q3(2,3,1)

p(3,2) -p(3,2) ~-t(34,3)
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c phi tltj 0 Tanle 6 Formula 3
c

t(35,3) = t(3j,2) * p2ql * q4(3) * q3(2,3,1)
c

p(3,2) = p(-i,2) + t(35,3)

c t3 tlt3 0 Table 6 Formula 4
C

t(3b,3) - t(33,2) * plp2 * q4(3) * q3(2,3,1)
C

p(3,2) - p(3,2) + t(3b,3)

c ------------------------- --- - ---
c t2 tI 0 Table 6 Formula 1
C

t(37,3) = t(37,2) * qlq2 * q4(3) * q3(1,3,2) * q3(2,3,1)

p( 3,2) p(3,2) + t(37,3)

c t2t3 t 2 Table 6 Formula 2

t(38,3) = t(37,2) * plq2 * q4(3) * q3(1,3,2) * q3(2,3,1)
C

p(3,2) = p(3,2) + t(38,3)

c t2 tIt3 0 Table 6 Formula 3
C

t(39,3) = t(37,2) * p2ql * q4(3) * q3(1,3,2) * q3(2,3,1)

p(3,2) = p(3,2) + t(39,3)
c------------------------------------------- -----------------

c t2t3 tlt3 U Table 6 Formula 4
C

t(40,3) = t(37,2) * pip2 * q4(3) * q3(1,3,2) * q3(2,3,1)

p(3,2) - p(3,2) + t(40,3)

c phi ltI2 0 Table 6 Formula I

t(41,3) = t(41,2) * qlq2 * q4(3) * q3(2,3,3)
c

p(3,2) - p(3,2) + t(41,3)

c t3 tIt2 0 Table 6 Formula 2
*" C

t(42,3) = t(41,2) * plq2 * q4(3) * q3(2,3,3)
c

p(3,2) - p(3,2) + r(42,3)

c pni tlt2t3 0 Tabie b Formula 3
* C•

t(43,3) = t(41,2) * p2ql * q4(3) * qi(2,i,3)
c

p(3,2) = p(3,2) -t t( 43 ),3

7 - --



c t3 tlt2t3 0 Table 6 Formula 4
C

t(44,j) - t(41,2) * :lp2 * q4 (3) * q3(2,3,3)

C

p(3,2) - p(3,2) + t(44,3)
c ---------------------- - --------

c t2 tlt2 0 Table 6 Formula I
c

t(45,3) t(45,2) * qlq2 * q4(3) * q3(1,3,2) * q3(2,3,3)
c

p(3,2) - p(3,2) + t(45,3)

c---------------------- ----------

c t2ti tlt2 0 Table 6 Formula 2
C

t(46,3) - t(45,2) * plq2 * q4(3) * q3(1,3,2) * q3(2,3,3)

p(3,2) - p(3,2) + t(46,3)

-------------------------- -- -- --
c t2 tlt2t3 u Table 6 Formula 3
C

t(47,3) = t(45,2) * p2qI * q4(3) * q3(i,3,2) * q3(2,3,3)

C

p(3,2) - p(3,2) + t(47,3)

------------------------ -- -- -- -- --
c t2t3 tltZt3 0 Table 6 Formula 4
C

t(48,3) = t(45,2) * pIp2 * q4(3) * q3(i,3,2) * q3(2,3,3)
c

p(3,2) - p(3, 2 ) + t(48,3)

---------------------------- -- -- --
c ti tI 0 Table 6 Formula I
C

t(49,3) = t(49,2) * qlq2 * q4(3) * q3(1,3,I) * q3(2,3,1)
C

p(3 ,2) - p(3,2) + t(49,3)

c--------------------- ----------
c tit3 ti 0 Table 6 Formuia 2
c

t(50,3) = t(49,2) * pIq2 * q4(3) * q3(1,3,I) * q3(2,3,1)
C

p(3,2) - p( 3 ,2 ) + t(50,3)

c---------------------- ---------
c ti tlt3 0 Table 6 Formula 3
c

t(51,3) - t(49,2) * p2ql * q4(3) * q3(i,3,I) * q3(2,3,I)

c

p(3,2) - p(3,2) + t(51,3)
c--------------------- ----------
c tIt3 tIti 0 Table 6 Formula 4
C

t(5Z,3) - t(49,2) * pIp2 * q4(3) * q3(1,3,I) * q3(2,3,I)
c

p(3, 2 ) - p(3,2) it t(52,3)

c tIt2 ti 0 Tabie 6 Formula I

76

- . .•d..%



t(53,3) = t(5j,2) * qlq2 * q4(3) * q3(1,3,3) * q3(2,3,1)

p(3,2) = p(3,2) + t(53,3)

c tIt 2:3 t1 0 Table b Formula 2

t(54,3) - t(53,2) * pIq2 * q4(3) * q3(1,3,3) * q3(2,3,1)

p(3,2) - p(3,2) + t(54,3)

c tIt2 tIt3 0 Table 6 Formula 3

c
t(55,3) = t(53,2) * p2qI * q4(3) * q3(1,3,3) * q3(2,3,1)

p(3 ,2) = p(3,2) + t(55,3)

cc tlt2z3 tit3 U Table o Formula 4

* C

t(5o,3) = t(53,2) * plp2 * q 4 (3) * q3(1,3,3) * q3(2,3,1)
ic

p(3,2) - p(3,2) + t(56,3)

------------------------- ----- - --
c tl tIt2 0 Table 6 Formula I
c

t(57,3) - t(57,2) * qIq2 * q4(3) * q3(1,3,1) * q3(2,3,3)

p(3,2) - p(3,2) + t(57,3)

C------------------------- ------
c tlt3 tlt2 0 Table 6 Formula 2

* C

t(56,3) = t(57,2) * piq2 * q4(3) * q3(1,3,1) * q3(2,3,3)

p(3 ,2) = p(i,2) + t(58,3)

--------------------------- -- - --
c ti tlt2t3 0 Table b Formula 3

C

t(59,3) = t(57,2) * p2ql * q4(3) * q3(1,3,1) * q3(2,3,3)
Cp(3,2) - p(3,2) + t(59,3)

- ----- - - - - -------------- ----- - --
c tlt3 tit2t3 0 Table 6 Formula 4

c
t(60,3) - t(57,2) * plp2 * q4(3) * q3(1,3,1) * q3(2,3,3)

Cp(3,2) - p( 3 ,2 ) + t(60,3)

c t t2 tIt2 U Table 6 Formula 1
c

t(bi,3) = t(bl,2) * qiq2 * q4(3) * q3(1,3,3) * q3(1,3,3)

p(3,2) - p(3,2) + t(61,3)

-------------------------- -- - --

c ti:,2t3 tit2 U Table b Formula 2

C
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t(62,3) = t(61,2) * plq 2 * q4(3) * q3(1,3,3) * q3(2,3,3)

c

p(3,2) = p(3,2) + r-(62,3)

c tIt2 tIt2t3 0 Table 6 Formula 3
c

t(63,3) - t(61,2) * p2ql * q4(3) * q3(1,3,3) * q3(2,3,3)
c

p(3,2) - p(3,2) + t(63,3)

c tit2* 3 tIt2t3 0 Table 6 Formula 4
c

t(64,3) t(61,2) * plp2 * 4(3.,)) * q3(1,3 2,3,3)
c

p(3,/) - p(3,2) + t(64,3)

* --(72 - - -1. ----- - -~q - - 3131 -)

c

* r212 *0 Ta 1. - Forqul 5 3133

t(65,3) = q4(3) * (t(65,2)
* + t(1,2) * ( 1. - q5q6 *

+ t(5,2) * ( 1. - q5q6 * q3(1,3,2) )
* + t(9,2) * ( 1. - q5q6 * q3(2,3,2) )
•+ t(13,2) * ( 1. - q5q6 * q3(1,3,2) q3(2,3,2)
* + t(17,2) * ( 1. - q5q6 * q3(1,3,2) *

+ t (21,2) * 1 . - q~q6 * q3(1,3,3) )-

* + t(25,2) * ( I. - q5q6 * q3(1,3,1) * q3(2,3,2) )
• + t(29,2) * ( 1. - q5q6 * q3(1,3,3) * q3(2,3,2) )
* + t(33,2) * ( 1. - q5q6 * q3(2,3,1) *

• + t(37,2) * ( 1. - q5q6 * q3(1,3,2) * q3(2,3,3) )
•+ t(41,2) * ( 1. - q~q6 * q3(2,3,3))
•+ C(45,2) * ( 1. - q~q6 * q3(1,3,2) *q3(2,3,3) )
•+ t(49,2) * ( 1. - q5q6 * q3(1,3,1) *q3(2,3,1) )

+ t (53,2) * ( 1. - q~qb * q3(1,3,3) * q3(2,3,1) )
•+ t(57,2) * ( 1. - q~q6 * q3(1,3,I) * qJ(2,3,3) )

+ t(61,2) * ( 1. - q5q6 * q3(1,3,3) * q3(2,3,3) )

p(3,4) = p(3,4) + t(65,3)

p(3,8) = p(3,8) + t(65,3)
p(3 ,9) = p(3 ,9) + t(65,3)

c------------------------- --------
c phi phi I Table 6 Formula b
c

t(1,6) qlq2 * (t(1,2) * p4 (3) + t(1,5) )
C

p(3,3) - p(3,3) + t(1,6)
p(3,7) - p(3,7) + t(1,6)
p(3,9) - p(3,9) + t(1,6)

- c t3 phi I Table 6 Formula 7

c t(2,6) =pIq2 *(t(I,2) * p4(3) + t(I,5))
C

p(3 ,5) = p(3,5) -- t(2,6)
p(3,7) = p(3,7) + t(2,6)
p(3,9) - p(3 ,9 ) + t(2,6)

78

[o ." • . . - - - . ." .".". . .""- " -. .. ..- a.--.' ",".." ."". . . .. ". ".'a. ,,"" -', :- " '-/



S- , .- - - - -. - - -- - -* - - - - 7v. [.[ . .- -- - -- - - --

C.°

c phi t3 i Table 6 Formula 8
c

t(3,6) = p2qI * (t(1,2) * p4(3) + t(1,5) )
p(3,5) = p(3,5) + t(3,6)
p(3,7) - p(3,7) + t(3,6)
p(3,9) - p(3,9) + t(3,6)

c t3 t3 Table 6 Formula 9
c

t(4,6) = plp2 * (t(1,2) * p4(3) + t(1,5) )
c

p(3 ,5 ) = p(3,5) + t(4,6)
p(3,7) - p(3 ,7 ) + t(4,6)
p(3,9) = p(3,9) + t(4,6)

c t2 pni I TaDie 6 Formula a
c

t(5,b) = qiq2 * q3(I,3,2) * (t(5,2) * p4 (3) + t(5,5) )
p(3,5) = p(3,5) + t(5,6)

p(3,7) = p(3,7) + t(5,6)

p(3,9) = p(3,9) + t(5,6)

c t2t3 pni I Table 6 Formula 7

t(6,6) = pIq2 * q311,3,2) * (t(5,2) * p4 (3) + t(5,5) )
c

p(3,5) = p(3,5) + t(6,6)
p(3,7) = p(23,7) + t(6,6)
p(3,9) = p(3,9) + t(b,6)

c--------------------------- -----
c t2 t3 I Table 6 Formula 8
c

t(7', ) = p2ql * q3(1,3,2) * (t(5,2) * p4(3) + t(5,5) )
C

p(3,5) = p3,5) + t(7,6)
p(3,7) - p(3,7) + t(7,b)
p(3,9) = p(3,9) + t(7,6)

c t2t3 t3 I Table 6 Formula 9

t(8,6) = plp2 * q3(1,i,2) * (t(5,2) * p4( 3 ) + t(5,5) )
c

p(3,5) = p(3,5 ) + t(8,6)
p(3,7) - p(3,7) + t(8,6)
p(3,9) - p(3,9) + t(8,6)

c pni t2 I Table 6 Formula o

ti9, ) = qIq2 * q3(2,3,2) * ( t(9,2) * p4 (3) + t(9,3) )

pC3,5) - p(3 ,5 ) + t(9,6)
p(3,7) = p(3,7) + t(9,b)
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p 3 ,9 ) = p(3,9) + t(9,6)

c t3 t2 1 Table 6 Formula 7
c

t(1U,b) - p q2 * q3(2,3,2) * ( t(9,2) * p4()) + t(9,5) )
c

'p(3,5) - p(3,5) + t(i0,6)

p(3,7) - p(3,7) + t(10,6)
p(3,9) - p(3,9) + t(10,6)

C----------------------- --------

c phi t2t3 I Table 6 Formula 8
c

t(11,6) p2ql * q3(2,3,2) * (t(9,2) * p4(3) + t(9,5) )

p(3,5) - p(3,5) + t(11,6)
p(3,7) - p(3,7) + t(l1,6)
p(3,9) = p(3,9) ,- t(11,6)

c----------------------- --------
c t3 t2t3 I Table 6 Formula 9
c

t(12,b) plpZ * q3(2,3,2) * (t(9,2) * p4(3) + t(9,5) )
3C

p(3 ,5 ) = p(3,5) + t(12,6)
p(3,7) = p(3,7 ) + t(12,6)
p(3,) -p( 3,9) + t(12,6)

c----------------------- --------
c t2 t2 I Table 6 Formula 6
C

t(13,6) - qlq2 * q3(i,3,2) * q3(2,3,2)
* * (t(13,2) * p4(3) + t(i3,5) )

c
p(3,5) = p(3,5) + t(13,6)
p(3,7) = p(3,7) + t(13,6)
p(3,9) = p(3,9) + t(13,6)

-- -------------------------- - - - - - ------
c t2t3 t2 I Table 6 Formula 7
C

t(14,6) - plq * q3(1,3,2) * q3(2,3,2)
• * c(t(13,2) * p4(3) + t(13,5) )

C

p(3,5) - p(3,5) + t(14,6)
p(3,7) - p(3,7) + t(14,6)
p(3,9) - p(3,9) + t(14,b)

c t2 t2t3 I Table 6 Formula 8
C

t(15,5) p2ql * q3(1,3,2) * q3(2,3,2)
* * c(t(13,2) * p4(3 ) + t(13,5) )

C
p(3,5) = p(3,5) + t(15,6)
p(3,7) -p(3,7 ) + t(15,6)
p(3,9) = p(3,9 ) + t(15,6)

c t2t3 tlt3 I Table 6 Formula 9
c
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t(16,6) = pip2 * q3(1,3,2) * q3(2,3,2)

• * (t(13,2) * p4(3) + t(13,5) )
c

p(3,5) = p(3,5)-+ t(16,6)
p(3,7) = p(3,7) + t(16,6)
p(3,9) - p(3 ,9) + t(16,6)

c ti phi I Table 6 Formula 6

t(17,6) - qlq2 * q3(1,3,1)
• * C(t(17,2) * p4(3) + t(17,5)-

C
p(3,5) = p(3,5) + t(17,6)
p(3,7) = p(3,7) + t(17,6)
p(3,9) - p( 3 , 9 ) + t(17,6)

-- --- - - --
c tlt3 phi 1 Table 6 Formula 7
c

t(18,b) = plq2 * q3(1,3,1)
t (17,2) * p4(3) + t(17,5) )

C

p(3,5) = p(3 ,5) + t(18,6)
p(3 ,7 ) - p(3,7) + t(18,6)
p(3,9) = p(3 ,9) + t(18,6)

c ----------------------- ---- - - --

c tl t3 I Table 6 Formula 8
C

t(19,6) = p2qI * q3(1,3,I)
( 17,2) * p4(3) + t(17,5) )

+C
p(3,5) = p(3 ,5) + t(19,6)
p(3,7) = p(3 ,7 ) + t(19,b)
p(3,9) - p(3,9) + t(19,6)

Cc tlt3 t3 I Table 6 Formula 9 "'
c .

t(2U,6) = p1 p2 * q3(1,3,1)
(t(17,2) * p4(3) + t(17,5)

p(3,5) - p(3 ,5) + t(20,6)
p(3,7) - p(3,7) + t(20,6)
p(3,9) = p(3,9) + t(20,6)

c------------------------ --------
c tIt2 phi I Table 6 Formula 6
c

t(21,6) - qIq2 * q3(1,3,3)
• (t(21,2) * p4(3) + t(21,5)

C

p(3,5) - p(3,5) + t(2l,b)
p(3,7) - p(3,7) + t(21,6)
p(3,9) = p(3,9) + t(21,b)

c------------------------ --------
c tlt2t3 pn I Table b Formula 7
c

t(22,6) = plq2 * q3(1,3,3)
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* * ( t(21,2) * p4(3) + t(21,5) )
C

p( .5) = p(3,5) + t(22,b)
p(3,7) = p(3,7) + t(22,b)
p(3,9) = p(3,9) + t(22,6)

c-------------------------- --------
c tlt2 t3 I Table 6 Formula 8
c

t(23,6) - p2ql * q3(1,J,3)
• * ( t(21,2) * p4(3) + t(21,5) )

5C
p(3,5) - p(3 ,5) + t(23,6)

p(,)- p(3,7) + t(23,6)
p(3,9) - p(3,9) + t(23,6)

c-------------------------- --------
c tIt2t3 t3 1 Table 6 Formula 9
c

t(24,b) = pip2 * q3(1,3,3)
• * ( t(21,2) * p4(3) + t(21,5) )

3Cp(3,5) = p(3,5) + t(24,6)
p(3,7) - p(3,7) + t(24,6)
p(3,9) = p(3 ,9) + t(24,6)

c ti t2 I Table b Formula 6
C

t(25,6) = qlq2 * q3(1,3,1) * q3(2,3,2)
• * ( t(25,2) * p4(3) + t(25,5) )

c
p(3,5) = p(3 ,5) + t(25,6)
p(3,7) - p(3,7) + t(25,6)
pt3 ,9 ) = p(3,9) - t(25,6)

c------------------------- ---------
c tlt3 t2 I Table b Formula 7
C

t(2b,6) = plq2 * q3(1,3,1) * q3(2,3,2)
* * (t(25,2) * p4(3) + t(25,5)

C
p(3,5) = p(3,5) + t(2b,6)
p(3,7) - p(3,7) + t(26,6)
p(3,9) - p(3,9) + t(26,6)

c tI t2t3 I Table 6 Formula 8

t(27,6) - p2ql * q3(1,3,I) * q3(2,3,2)

• * (t(25,2) * p4 (3) + t(25,5) )
-p(3,5) - p(3,5) + t(27,6)

p(3,7) - p(3,7) + t(27,6)
p(3 ,9) = p(3,9) + t(27,6)

- - -- - - - ------------------

c tlt3 t2t3 i Taole 6 Formula 9

t(26,6) - plp2 * q3(1,3,I) * q'(2,3,2)
* Ct(25,2) * p4(3) + t(25,5) )
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p(3 ,5) - p(3,5) + t(Z8,6)

p(3,7) - p(3, 7) + t(28,6)
p(3,9) = p(3,9) + t(28,6)

c --

c tIt2 c2 1 Table 6 Formula 6
C

t(29,6) - qlq2 * q3(1,3,3) * q3(2,3,2)
• * (t(29,2) * p4(3) + t(29,5)

C

p(3,5) - p(3,5) + t(29,6)
p(3,7) - p(3,7) + t(29,6)
p(3 ,9) - p(3,9) + t(29,6)

----------------------- ------ - --
c tlt2t3 t2 I Table 6 Formula 7

t(30,6) - plq2 * q3(1,3,3) * q3(2,3,2)
• * ( t(29,2) * p4( 3) + t(29,5)

C
p(3,5) = p(3,5) + t(30,6)
p(3,7 ) = p(3, 7 ) + t(30,6)
p(3,9) - p(i,9 ) + t(30,6)

c----------------------- --------

c tIt2 t2t3 I Table 6 Formula 8
c

t(31,6) = piql * q3(1,3,3) * q3(2,3,2)
• * (t(29,2) * p4(3) + t(29,5) )

C
p(3,5) - p(3,5) + t(31,6)
p(3,7) - p(3,7) + t(31,6)
p(3,9) - p(3,9) + t31,6)

c tIt2t3 t2t3 I Table 6 Formula 9
c

t(32,6) = plp2 * q3(1,3,3) * q3(2,3,2)
• * (t(29,2) * p4(3) + t(29,5) )

p(3,5) - p(3,5) + t(32,6)
p(3,7) - p(3,7) + t(32,6)
p(3,9) - p(3,9) + t(32,6)

c---------------------- ---- --------
c phi ti I Table 6 Formula b
c

t(33,6) - qlq2 * q3(2,3,1)
* * (Ct(33,2) * p4(3) + t(33,5) )

p(3,5) - p(3,5) + t(33,6)
p(3,7) - p(3,7) + t(33,6)

p(3 ,9) - p(3,9) + t(33,6)

cc t3 tU I Table 6 Formula 7

t(34,6) = plq2 * q3(2,3,1)
• * C t(33,2) * p4(3) + t(33,5) )
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p(3,5) - p(3,5) + t(34,6)
p(3,7) - p(3,7) + t(34,6)
p(3,9) - p(3,9) + t(34,6)

c phi tlt3 I Table 6 Formula 8

c

t(35,6) - p2ql-* q3(2,3,I)
* * Ct(33,2) * p4(3) + t(33,5) )

c p(3,5) - p(3,5 ) + t(35,6)

p(3,7) - p(3,7) + t(35,6)
p(3,9) - p(3,9) + t(35,6)

c----------------------------------
c t3 tlt3 I Table 6 Formula 9
c

t(36,b) plp2 * q3(2,3,1)

*p2 * t(33,2) * p4 (3) + t(33,5) )
p
p(3,5) = p(3,5) + t(36,6)
p(3,7) = p(3,7) + t(36,6)
p(3,9) - p(3,9) + t(36,6)

c t2 ti I Table 6 Formula b
c

t(37,6) - qlq2 * q3(1,3,2) * q3(2,3,1)
* * Ct(37,2) * p4(3) + t(37,5) )

C

p(3,5) - p(3,5) + t(37,6)
p(3,7) - p(3 ,7) + t(37,6)
p(3,9) = p(3,9) + t(37,6)

c t2t3 tI I Table 6 Formula 7

t(38,6) = plq2 * q3(1,3,2) * q3(2,3,1)
* * C(t(37,2) * p4(3) + t(37,5) )

c

p(3,5) - p(3,5) + t(38,6)
p(3, 7) - p(3,7) + t(38,6)
p(3,9) = p(3,9) + t(36,6)

c t2 tIt3 I Table 6 Formula 8
c

t(39,6) p2ql * q3(1,3,2) * q3(2,3,1)
* * Ct(37,2) * p4(3) + t(37,5) )

p(3,5) - p(3,5) + t(39,6)

p(3,7) - p(3,7) + t(39,6)
p(3,9) - p(3,9) + t(39,b)

c t2t3 tIt3 I Taole 6 Formula 9

t(40,6) = pIp2 * q3(1,3,2) * q3(2,3,1)
* * C(t(37,2) * p4(3) + t(37,5) )

p(3,5) - p(3,5) + t(40,6)
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p(3,7) - p(3,7) + t(40,6)
p(3,9) - p(3,9) + t(40,b)

c --

c pni tlt2 I Table 6 Formula 6
C

t(41,6) = qIq2 * q3(2,3,3)
• * ( t(41,2) * p4 (3) + t(41,5) )

p(35) - p( 3 ,5) + t(41,6)
p(3,7) - p(3,7) + t(41,6)

p(3,9) - p(3,9) + t(41,6)

c ------------------------ ---- - - --

c t3 tIt2 I Table 6 Formula 7
C

t(42,6)'= plq2 * q3(2,3,3)
*( (41,2) p4(3) + t(41,5) )

c
p(3,5) = p(3 ,5) + t(42,b)
p(3,7) = p(3,7) + t(42,6)
p(3,9) = p(3,9) + t(42,6)

- ------------------------- -- - - --
c phi tIt2t3 I Table 6 Formula 8
c

t(43,b) = p2ql * q3(2,3,3)
• * ( t(41,2) * p4(3) + t(41,5) )

C

p(3, 5 ) - p(3,5) + t(43,6)
p(3,7) - p(3 ,7 ) + t(43,6)
p(3,9) - p(3,9) + t(43,6)

c t3 tIt2t3 I Table b Formula 9
c

t(44,6) = pip 2 * q3(2,3,3)
• * ( t(41,2) * p4(3) + t(41,5) )

, C
p(3,5) - p(3,5) + t(44,6)

p(,)- p(3,7) + t(44,6)
p(3,9) = p(3 ,9 ) + t(44,b)

c t2 tit2 I Table 6 Formula 6
c

t(45,6) - qIq2 * q3(1,3,2) * q3(2,3,3)
• * (t(45,2) * p4(3) + t(45,5) .

C
p(3,5) - p( 3,5) + t(45,6)
p(3,7) - p(3,7) + t(45,6)
p(3,9) - p(3,9) + t(45,b)

c--------------------------- -----

c t2t3 tIt2 I Table 6 Formula 7

t(46,6) - plq2 * q3(1,3,2) * q3(2,3,3)
* * (t(45,2) * p4(3) 1- t(45,5)

p( 3 ,5 ) - p(J,5) + t(4b,6)
p(3,7) - p(3,7) + t(4b,b)
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p( 3 ,9) = p(3,9) + t(46,6)

c t 2 tIt2t3 I Table 6 Formula 8
c

t(47,o) p2ql * q3(1,3,2) * q3(2,3, 3 )

t* (=(45,2) * p4(3) + t(45,5)-)
C

p(3,5) - p(3,5) + t(47,6)
p(3,7) - p(3,7) + t(47,6)

p(3 ,9) - p(3,9 ) + t(47,6)
c --------------------------------- -

c t2t3 tlt2t3 I Table 6 Formula 9
C

t(46,6) = pIp 2 * q3(1,3,2) * q3(2,3,3)
• * (t(45,2) * p4(3) + t(45,5) .

c

p(3,5) = p(3,5) + t(46,6)
p(3,7) - p(3,7) + t(48,6)
p(3,9) = p(3,9) + t(46,6)

c ti ti I Table 6 Formula 6

C
t(49,6) = qIq2 * q3(1,3,1) * q3(2,3,I)

• * ( t(49,2) * p4(3) + t(49,5) )

p(3 ,5) = p(3,5) + t(49,6)
p(3,7) - p(3,7) + t(49,6)
p(3,9) - p(3,9) + t(49,6)

---------------- --------- - - ------------------

c tI3 tI I Table 6 Formula 7

c
C(50,6) = piq2 * q3(I,3,1) * q3(2,3,I)

• * Ct(49,2) * p4(3) + t(49,5) )

Cp.
p(3,5) - p(3,5) + t(50,6)
p(3 ,7 ) - p(3,7) + t(50,6)
p(3,9) - p(3,9) + t(50,6)

c ti tlt3 i Table 6 Formula 8
c

t(51,b) - p2ql * q3(I,3,I) * q3(2,3,1)
* * ( t(49,2) * p4(3) + t(49,5) )

p(3,5) - p(3,5) + t(51,6)
p(3,7) - p(3, 7 ) + t(51,6)
p(3,9) - p(3,9) + t(51,6)

.--------------------- ----- - - --

c tlt3 tIt3 I Table 6 Formula 9
c

t(52,6) = pIp2 * q3(1,3,I) * q3(2,3,1)
S* (~t(49,2) * p4(3) + t(49,5) )

C

p(3 ,5) - p(2,5) + t(52,b)
p(3,7) - p(3,7) + t(52,6)
p(3 ,9) - p(3, 9 ) + t(52,6)
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c - - ---- -- - - ------------

C tlt2 ti I Table 6 Formula 6
c

t(53,6) = qlq2 * q3(1,3,3) * q3(2,3,1)
• * (t(53,2) * p4(3) + t(53,5) )

p(3,5) - p(3,5) + t(53,6)

p(3,7) - p(3,7) + t(53,6)
p(3,9) - p(3,9) + t(53,6)

c - -- - - - - (--,-) - -(,9 - - --53,--6) --

c tlt2t3 tl I Table 6 Formula 7
C

t(54,6) - plq2 * q3(1,3,3) * q3(2,3,1)
• * (t(53,2) * p4(3) + t(53,5) )

c
p(3,5) - p(3,5) + t(54,6)
p(3,7) = p(3,7) + t(54,6)
p(3,9) - p(3,9) -t- t(54,6)

c tlt2 tlt3 1 Table 6 Formula 8
c

t(55,b) = p2ql * q3(1,3,3) * q3(2,3,1)
• * ( t(53,2) * p4(3) + t(53,5) )

C
p(3,5) = p(3,5) + t(55,6)
p(3,7 ) - p(3,7) + t(55,6)
p(3,9) -p(3,9) + t(55,6)

c tIt2t3 tIt3 I Table 6 Formula 9
C

t(56,6) plp2 * q3(1,3,3) * q3(2,3,1)
• * (t(53,2) * p 4 (3) + t(53,5) )

,Cp(3 ,5) - p(3,5) + t(56,6)
p(3,7) - p(3,7) + t(56,6)
p( 3 ,9) - p(3,9) + t(56,6)

c ti tI2 I Table 6 Formula b
C

t(57,6) - qlq2 * q3(1,3,1) * q3(2,3,3)
• * ( t(57,2) * p4(3) + t(57,5) )

C
p(3,5) - p(3 ,5 ) + t(57,6)
p(3,7) - p(3, 7 ) + t(57,6)
p(3,9) - p(3,9 ) + t(57,6)

c tlt3 tlt2 I Table 6 Formula 7

t(58,6) - plq2 * q3(1,3,1) * q3(2,3,3)
S* (~t(57,2) * p4(3) + t(57,5) )

( c
p(3,5) - p(3 ,5) + t(58,6)
p(3,7) - p(3,7 ) + t(58,6)
p(3,9) - p(3,9) + t(58,6)
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c tI tlt2t3 I Table 6 Formula 8

t(59,6) = p2ql * q3(1,3,I) * q3(2,3,3)
S• * (t(57,2) * p4 (3 ) + t(57,5) )

C
p(3,5) - p(3 ,5 ) + t(59,6) -"

p(3,7) - p(3,7) + t(59,6)
p(3 ,9) - p(3,9) + t(59,6)

c tlt3 tIt2t3 1 Table 6 Formula 9
C

c(60,6) = pIp 2 * q3(1,3,1) * q3(2,3,3)
• * (t(57,2) * p4(3) + t(57,5) )

c
p(3,5) - p(3 ,5) + t(60,6)
p(3,7) - p(3,7) + t(60,6)
p(3,9) -p( 3 ,9) + t(60,6)

c tIt2 tit2 I Table 6 Formula 6
c

t(bI,6) qlq2 * q3(1,3,3) * q3(2,3,3)
• * ( t(61,2) * p4(3) + t(61,5)

C
p(3,5) = p(3,5) + t(61,6)
p(3,7) - p(3,7) + t(61,6)
p(3,9) - p( 3 ,9) + t(61,6)

c tlt2t3 tlt2 I Table 6 Formula 7

t(62,b) = pIq2 * q3(1,3,3) * q3(2,3,3)
* * (t(61,2) * p4(3) + t(61,5)

C
p( 3,5) = p(3,5) + t(62,6)
p(3,7) - p(3,7) + t(62,6)
p( 3 ,9) - p(3,9) + t(62,6)

c tlt2 tI2t3 1 Table 6 Formula 8
c

t(63,6) p2ql * q3(1,3,3) * q3(2,3,3)
• * (t(61,2) * p4(3) + t(61,5)

c
p(3,5) - p(3,5) + t(63,6)
p(3,7) - p(3,7) + t(63,6)
p(3,9) - p(3, 9 ) + t(63,6)

c-------------------------------
c tIt2t3 tIt2t3 1 Table 6 Formula 9
c

t(64,6) - pIp2 * q3(1,3,3) * q3(2,3,3)
• * (t(61,2) * p4(3) + t(61,5)

C
p(3 ,5 ) = p(3,5) + c(64,b)

p(,)- p(3,7) + t(64,6)
p(3,9) - p(3,9) + t(64,6)

c * I Table 6 Formula 10

88

. . . . . . . . . . ..."'" ," IT 'i t : " *'*. . . . . .i ± a i i. - - I



t(b5,b) - t(65,2) * p4(3) + t(65,5)
+ ( t(1,2) * p4 (3) + t(1,5) ) * ( 1. - q5q6 )

• + ( t(5,2) * p4(i) -r t(5,5) ) * ( 1. - q5qb * q3(1,3,2) )

* + ( t(9,2) * p4(3) + t(9,5) ) * ( 1. - q5q6 * q3(2,3,2) )
* + ( t(13,2) * p4 (3) + t(13,5) )
• * C 1. - q5q6 * q3(1,3,2) * q3(2,3,2) )
• + ( t(17,2) .* p4(3) + t(17,5) ) * ( 1. - qSq6 * q3(1,3,1) )
* ( t(21,2) * p4 (3) + t(21,5) ) * 1 I. - q5q6 * q3(1,3,3) )

* + ( t(25,2) * p4 (3) + t(25,5) )
• * ( 1. - q5q6 * q3(1,3,1) * q3(2,3,2) )
• + ( t(29,2) * p4(3) + t(29,5) )
• * (1. - q5q6 * q3(1,3,3) * q3(2,3,2) )
• + ( t(33,2) * p4(3) + t(33,5) ) * ( 1. - q5q6 * q3(2,3,1) )
t(65,6) - t(65,6) + (t(37,2) * p4(3) + t(37,5) )

• * C 1. - q5q6 * q3(1,3,2) * q3(2,3,1) )
• + ( t(41,2) * p4(3) + t(41,5) ) * ( 1. - q5q6 * q3(2,3,3) )
• + ( t(45,2) * p4(3) + t(45,5) )
* * ( 1. - q5q6 * q3(1,3,2) * q3(2,3,3) )
• + . t(49,2) * p4(j3) + t(49,5) )
• * ( 1. - q5qo q3(1,3,I) * q3(2,3,1) )
• + ( t(53,2) * p4 (3) + t(53,5) )
• * ( 1. - q5q6 * q3(1,3,3) * q3(2,3,1) )

+ + ( t(57,2) * p4(3) + t(57,5) )
• * (1.- q5q6 * q3(1,3,I) * q3(2,3,3) )
• + ( t(61,2) * p4 (3) + t(61,5) )
• * ( 1. - q5qb * q3(i,3,3) * q3(2,3,3) )

C

p(3,6) - p(3,6) + t(b5,6)
p(3,7) - p(3,7) + t(65,6)

p(3, 8 ) = p( 3 ,8) + t(65,6)
p(3,9) = p(3,9) + t(65,b)

ptot - p(3,1) + p(3 ,2) + p( 3 ,3) + p(3, 4 ) + p(3,5) + p(3,6)
if( abs( 1. -ptot ) .gt. .UUOOO1 )write (*,100) ptot

100 format(' sum of INDEPENDENT probabilities for 3 bursts is ',f1J.7)
return
end

The next page is blank.
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