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~~~stract:

This bibliography has been written at the request of the IFIP

Working Group on Numerical Software (IFIP WG .2.5), and is intended to

serve both members of the working group and others intent on improving

numerical software.

It has been divided into twenty-one different areas. Within each

area the references are given in alphabetical order by the first author.

Some references occur in two or at most three areas. This is especially

true for the Individual articles in the books of Section 2. For some

entries a summary is included; either the original abstract, or a

shortened form of the original, or a summary written by the present

author.

The aim of the bibliography is to be useful in the production and

evaluation of good software for numerical mathematics. However, it does

not include references to algorithms in the numerical analysis literature ,

nor does it include references to individual software products (routines).

Section 7 on bibliographies includes many entries not strictly within the

scope of the present work, have tried to get Sections 4 (Numerical

Program Libraries), 11 (Trans rtability), and 16 (Evaluations) as

complete as possible, but the o~her sections are not so well covered ,

especially as regards matters outside of numerical software.
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History of this Bibliography

A first version of this bibliography, with the title “An Annotated

Bibliography on Mathematical Software and Related Topics,” was written

in 1974 by Eva Edberg and Jan Johansson and was later published in the

SIGNUM Newsletter, Vol. 11, No. 2 (August 1976), pp. 9—16, and No. 3

(October 1976), p. 6. That version was produced at Uppsala University,

with financial support form the Swedish Institute of Applied Mathematics

and the Stockholm Data Center.

At the request of the IFIP Working Group on Numerical Software

(IFIP WG 2.5) 1 started early in 1975 to collect additional material,

and with the support of the Swedish National Defense Research Institute,

a preliminary version was distributed in May 1976 and a slightly revised

version in October 1976.

This version, which is the first version in the form of a formal

report, was produced at the Computer Science Division and Electronics

Research Laboratory, University of California , Berkeley, California.

It has been discussed by IFIP WG 2.5 to put the bibliography in

machine readable form at a later time. Consequently I have chosen not

to have the material retyped in a uniform manner and apologize to the

reader for any resulting inconvenience.
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1. PROGRAMMING METHODS AND PRINCIPLES
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A Practical Technique for Software Development , IEEE Transactions on
Software Engineering , Vol SE-i , No. 
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, pp. 390— 396.
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Göran Fick, Program structures in Fortran when adjustable dimen-
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cation, FOA 2 report C 2556—E5, September 1972 (In English)
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techniques, IEEE Computer Society Catalog No. 76CH1145.-2C , (1976).
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ii
GERHARDT , S. L. and YELOW ITZ , L . :  Obse rva t ions  if  f a l l i b i l i t y  in app l ica tions
of modern programming methodologies , IEEE Transactions on Software Eng ineering,

Vol. 2 (September 1976), pp. 195—207.

1-IACSTEAD, Maurice: Elements of software science. Elsevier North—Holland ,

New York (1977), 160 pp.

HIffZEL , Wi11i~~n C (Ed) (1973); PROGRAM TEST ~ LiItOD S
Based on the proceedings of the Computer Program Te st ~ethcxis
Symposium held at the thiiversity of North Carolird , (Tha~el H~l1,
June 21—23 , 1972. Prentice— Hall , Engl~ ’iood Cliffs .

HILL, I.D.,SCOWEN , R.S.,WIC}[MANN, B.A., Writin~ Algorithm
s in

Algol 60, Software—Practice and Experience ~ (1975), 
pn 229—

244.
This report discusses the difficulties of writinF~ 

procedures
and programs in Algol 60 for general use. It also shows how

the problems can be alleviated and overcome .

]A~ LI;O~ , M A: Princi ples of Progr am ~~~~~~~ AC~~~E-n L I C  Press ,
London 1975. £8.00, 29~3 pp.

KERNIC
~
-IAN, B W a~d PL~ UGER , P J ( 197L 4 ) :  The element; of pro—

grarrrning style, Me Graw Hill, 147 pp.
This book is a study of a large number of “real” programs,

• each of which provides one or more lessons in style -

~~RLiGiiA~ , Brian ~- and PLAUGER , P J: Programming Style: LxampleS
and Counterexamplcs , Computing Surveys , Vol 6 , Lo. L~ , December 1~~7’4 ,
pp. 303-319.

KERUIGHPN , B W md PIlL I: ~
-
, P J: Software Tools. AcE ~ cn—

~c-~iev , Reading, Massachusetts , 19 76.

• ~~1JTH , D L (U  71) : An Empirical Study of FORTRA~; Programs,Software 1 , pp. 105- 133.
~)e9z~ribes an inve st igation where “ordinarj programs” ~ierecollected at some computer centers and closely ~~a i77ed a~ c~
judged. ~iscusses the use of ‘ prograr profile s , ~~~~~ rI iC3 )r.
the rate of use of different  types of stateme:- t -  ~n : 
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LAND, A and POWELL , S (1973): FORTRAN Codes for Mathematical
Progranvning, 2~9 pp. (Wile y 1973, £~ .75)
The authors have realised that as r~~ t users are unable to get
inside corrirercially available n~ their~ tica1 programm ing packages ,
a large variety of generally inefficient, ‘hane-grwn” programs
have been developed and also a lot of untested nsi algorithms
have been published . The final chapter deals with prthlens that
n~ y be encountered in either moving the routine onto a n~~ com-
puter or altering the size of prthlerrs that s~y be solved.
Ref: The Computer Journal Vol 1 8 ( L !) ,  November 1975, p. 35L~ •

McCRACKEN, Daniel D and WEINBEI~~, Gerald N : Hcw to Write a Readab le
FORTRAN Program, fl4TAMAT ION Vol 18(10), pp - 73-73.
Since you’ve got to write the program any..ay, why not do it in
a way that produce s documentation as a by—r~roduct?

I~-/~ikTh, Jacob: I - c  e f f I c i ency  vci x c  ~ r:~~i r ig f f i x ~ e-n~ , •
FDA ~Lixcrt C 100L — 11 3 (ES ) , Cctobcs 1975. Avoi lable :T , ,~:r~

- -~ r e t  Fors Li~~ ; inm-, t i lt , I L i t  ~or:al I~ f-ii Cc Pc-3earch
Ix. t ~ute, ~— 1 u~ 50 S~oL ~o~r~i 80 , I’-;cTLi-

PAll-IL, Jaccb: Languages for Reliable Software, Datamation ,
Decerber 1975, pp. 77, 79, 80.

R.S. Scowen, Debugging Computer Programs, A Survey with Special
• Emphasis on Algol , &ational Physical Laborator::, NPL Report

NAC 21 , 2n d Ed , Jan 1973.

WEGNER, Peter: Programming languages — the first 25 years , IFEE Transactionsr on Computers , Vol. 25 (1976), pp. 1207—1225.

• WEINBERG , Gerald M.: The psychology of computer programming, Van Nostrand

Reinhold Company , New York (1971), 288 pp.

• WEXELBLAT, Richard L.: Maxims for malfeasant designers , or how to desi gn

languages to make programming as difficult as possible. Proceedings of the

2nd International Conference on Software Eng ineering (13—15 October 1976).
— San Francisco , CA. Available from ACM or IEEE , Catn~og No. 7~ CHI12S—4C ,

pp. 331—336.
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B.A. Wichn~ann , Estimating the Execution Speed of an Al gol Pr or rar~,
National Physical Laboratory , NPL Report NAC 38, June 1973.
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CARS (1972): Programming of Numerical Mathematics , Centre

~ational de la Recherche Scientifique, Gordon and breach ,
400 pp.
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processes. On condition numbers . lloundary value problemrs
and the algebraic method . Different kinds of arithmetic ,
their advantages and inconveniences concerning the study
of uncertainties. Systematic comparison of algor~thr is . On
test matrices.

COMPUTER SCIENCE AND STATISTICS: Ntb Annual Symposium on the Interface.
Annual Conference Proceedings , N = 9 was at Harvard University, 1—2 April 1976
and N = 8 was at University of California , Los Angeles , 13—14 February 1975.

COWELL, Wayne R. (ed.): Proceedings of the Software Certification
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COWELL, Wayne R.(ed.): Proceedings of the NSF/ERDA Workshop on Portability
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Science.” Contents:

Some Side Effects of Striving for Portability — C. Reinsch

Mathematical Software Transportability Systems — Have the Var iations
a Theme? - J. Boyle

Aid s to Portability within the NAG Project — J. Du Croz , S. J. Hague,
and J. L. Siem l enluch

Features for FORTRAN Portability — F. Krog h -

The IMSL Fortran Converter: An Approach to Solving Portabili ty Problc- m~ —

T. Aird

Multip le Program Realizations F~ ing t b -  TAMPR S’-~ tem — K. Pritz 
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Comp . Journal , Vol .  5, No . !4 (1963), pp. 349—367.

Nmimerische Mathematik , Vol. 4 (1963). pp . Ho-45 1 .

Common O m i t ions or the ACM , Vol . 6 (1961) , rp . 1-17 .
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NEEDH M , TO G p h eXtensIOnS the Basic language , Digest of Papers ,

-F .H , J m i ob: ~~ - o f  : : ,  f~~m the Starmd~~ ii a~i t  ion of ~hr- -~f~~ i-
- H~r rorff ~1J u g  Ho~~ u:mge . H -IFS/H F — ~~ actice ~ Lx: - 4 ’O o -  -a V 1 6 

-

- . ~~, J U I / A S :  0 -nI -er 1976 , pp ~~~t S  
- - - ,

a F - , J :: Thte use - o f  F a t - r i -an for n1t CF- - ma ~ : 5 - - i HH ie
-F: 0 1 H -OL~_ 15 , ACRE , Howe l l .

H IFLE., H a i t t:  J (IS)-. 1115115? OF tA I IIFF , The - - :

0 1 - m n  - - a -  F . - - -  _ 
- - 

RYD 5l~~, B. c~.: The PFORT Ver i f ie r , Software—Prac :i~ e ard.

~xpe:ience , Vol. 4 (1974), op. 359 377

STEEL , T. B. : Standards for computers and informa tion 
processing. In

T Advances in Computers ,” Vol. 8, F. L. Al t  and M. Rub inof f  ( e d s .) ,  Academic

P r e~~-s , New York , 1967, pp . 103—152.

TRIANCE , J. M.: The significance of the 1974 COBOL standard , The

Computer  Journa l , Vol. 19 (~~9 7 6) ,  pp .  29 5—300 .

4 1- , - - 5 5 , 
1’ r  u- id aid SAII H-F , Aud-- - . - : CrLH ma of H--

- prou-O:;e:i H - t - ~~ a . a i - : r .  l i t - I .

- F I — . - - H - , H - r L a m : u -
- -

~~
- -
~~~~~- -at  ::- w. :Ic -- ± :

F m - I :  2 .  - - . ~~, Sutv 75 , ~~~ - - - — IF :11 - - - :0 

to I t  5~ ed - 0: l m ,  ~~~~ i~~ 0 t 0 - - :

C F -  mr t ’ :- - 5~~~t~~ l l~~i y~~~~0 a~ 15w F~~i5 , F o o l :
- w York - - - - 2 J .  

-

van WIJNGAA RDEN , A. et al.: Revised repor t  on the  al go r i thmic  lan guage

ALGOL 68. Springer_Verlag . ~~~ 1in_Heide 1berg NCW Yor k , F e b r u a r y  1976.

Also in Acta Informatica , Vol. 5 (1975), pp . 1—236.

_ _ _ _ _ _ _ _ _ _ _ _ _ _  
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4.  NU M ER [ CA L PR OGRAM LIBRA IES

— 
a) GENERAL ARTICLES

All-ID, i J; cA IHI., N N; 51)1 1Th , I i N; CF’HHt- , i t  J - m O
CRrSSCFY , a C: S,i-:me C- - ci 1 -mrdizo t i - or and V~iiue IC -

~~~ fH - . a t : on
for : hiu a - i rd ~

-tt c_ ot t  1 m m - - ‘  a

t~o. ~~~ - - - c - t H e -  197’4 . pj -- . 1 1— 1 3 .

BATTISTE , 5. L . :  The PrCduc t ion  of Mat hematical  Software
for -a Mass Audienc e , pp. 121 — 130.

In FIFE , J H 1  S ( [F ) :  - h l l a - m : o t i - c m l  IF:f w . I t~~ -~~ F , a ~.-U on the

2~
Lwceeo 1 050 of toe F [ : :miI t ~ 1t~i t  i c m l  5 f t r - ~.::~. - -~a: - h~ia he ld

at Puu du - :  iJi i v~r -:i ty ,  1~~f~ -a - o t t e , l t m m l i am, :i , A~u i1 1j 70 .
Academic IF -a. a: , Sow iF- i  - -. 13 71

;~F i i ~ IL , S L: I I~ the: otical Sof twar~a 1St C Ce: uma . ~ I 05 1~.
.~~~ sletter , Vol 10 , No. 1 , i - m n - c m 1975 , pa. 1 7 — 2 0 .

BATT ISTE , E . L . ,  COWELL , W. R .  and RICE , 3. R. : Tu tor ia l  on o rgan ized
a c t i v i t i e s  and o u t l e t s  for  m a t ) o a m n a t i - a a l  s o f t war e . A u d i o ca s e t te  from .-\CM 76

Na t ional C o n f er e n c e  in Houston , Texas. Avai l - able f r o m  T n f or m a t i o n  Case t tes ,

64 5 Nor th  M ich igan  Avenue , Ch icago , Il l ino i s 606 11.
Contains informa tion on various source types , technical , financial

and organizational problems.

BATTIS TE , Edward L.: Basic mathemat ical and statistical software problems ,

Proceedings of Compute r  Science and St a t i s t i c s , 8th Annua l  Symposium on the

Interface , Un iversity of California , Los Angeles (13-14 February 1975)

p. 162.

BENSON , im. and EVANS, D. 3.: Mathematical software. Software 71,
0. 3. Evans (ed.),Transcripta Books (1972), pp. 35—44.

51511 , 5 F F - a -  I 50,: , J 5 0 : 1. - (-
, h- - SI - L A S ja- : -m : - - ::r:

IF . a - ; .  : 1 1 5 51 - - Sf - C - m - m  , I -  - I t  a- mu -;  1 - - . IS v i a  - 
i H j a  t i  cal

1 - c - - i  0 H m l  I?; t i i S

- y 1 tm . :.

riOYLE , J. S. ;t ü [ 1 9 72] :  N. TS , Cell - - -r- u tiv - E f f - rt to C e r t i f y

‘ u, l Dlss - ’a in ~ t~, -  0 -u t  51-o. - :I. i c~~l CF2f t w u . r - :  Pr oc~ -~d ir igs  , CM C n f cr ~ n cc ,

~~~~~ 
6 3 0  - p35.

Pro b~ b 1y t h e  lu . st mm r V i - ~a4 of’ a r i n c i p l - ..-5 ~rm1 i - I - - ms  la l -h i nd t he
::-it i - r . --S ~- -t i vi t y  t ’-  T a t - ?o l’tv- - . r - - .

_ _  
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- CARVLR, M u (1374): m - ) } - F L ’ i :  A i- ) F1i h-Y 1 m - e H i e 1 r ‘a o -  -~otc~-.ot-ed

Solution of - 1 ~-uple I m - mi -t ~- :mi and/or - r d  I r - mr ’1’ .31  f f  - r m - : - t  -lal 1 O l i d C  iOn
5ysterr~ , I I ~ e r - ’ S 1t ~~r mu]. . / 5 1 5 j_ t , 3 ! +4 , V~~F v i  1 ~ 7- ’

E. CAT E , A.  ERISMA N , P. LU and R. SOUTHALL - Boeing Page 272

A Use r Oriented Multi-Leve l  Math Library

In: Rice , John mt-K . - -

~.1athert m~tj Cal ~Cm± t ’.~are II , I mt 1C)r i~~l x ’IlOCea lIIO L:; ot a

Conference.
Purdue University, May 29—31 , 1974 .

LU ST , I. J (13  7:~ ) : The Constr ’j ct iOfl of S-u~~ ricta l Th-~~-~Hi re-

£vioraries, blJ-~-l 5ev1~4 lb (1) , pp. 3-3—51-

CODY , William J . Robustness in mathematical software , Proceedings of

the 9th Interface Symposium on Computer Science and Statist ics , 
Harvard

University (1—2 April 1976), p. 76.

-I - - - 211. , 1m ~ m i~-~ F ~~‘ 
- , Slav-i tI:  A 1 -0 . :  for

a - - :~~~ raer C HI IIi-?h - - -  So ; 0 I - - o - m t cal - m Y -  
So v~ :’si~~.T -t Co . m - - , l e t o u . :  - 0 : . o - r
BouC -ir-r . - 1 - - - - I — f?3~~- . :~epcrt CF— - ’S— IC79—7~ , S~ :- t. 1°I’~.

DICKINSON , A. W., HERBER T , V. P., PAULS, A. C. and ROSEN , E. M.:
The Development and Mainteri~tnce of a. Technical Subprogram
Library , pp. 1141 — 151.
In RICE , John S (E d ) :  Li- 1th ern ~ ’ ic-a l Softi~are . b- i t - a- ] c i t  Hoe

prOC (Oe(1 I rmgo of the M.t t mort~m t i cull I L I °-1 -ire I. 711i1 — - 
- i d:. , -- S -~

- 0 at Purdue Univer-s i t o , Lull my~~- 1  to , i m w I i : s ~r i , I m O i - :  1 1570
Academic Press, New ?H-~ 15 7 1 .

CHARLES DUNHA M — In ive r s i ty of ~-7estern Ontario Page 214
Development and Publicat ion of Numerical Al~ orithm s —218

In: Rice, John F.

~
-iatten

~~
ticai. t.c1 t-.’iar-e II , 1nfor ~r~ 1 ~ruc t ed lr ~~o of a

Conference.
Purdue Uni versity , F~y 2 3 -3 1 , 19 74 .

~~~~~~~~~~~~~~~~~~ - 
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EI NARSS ON , Bo: Over .s ikt av exister ;iimW - p r o c rm: - L [[‘1 j o t  & - k  ( l i i  rn n um er  I
analys) (in Swedish) . (A Review of Existing 11 - r m l  Pt - r m m u  L i h r , r  los
(for Numerical Anal ysis)) ITM Workin g Paper No . 10 (1973) .

Contains a ck- - s c - r  i pt ken of the most usual  l- r - ;r om I i br a r  i c - s  with cont n t  s
on availability, economical conditions and r i- i lab! 1 ity. An addc-nduin
from March 1974 is also a v a i l a b l e  from ITM .

or~~~~i I , LS-.~- -  ( 1 5 7 3 ) :  Ft e i --0 i~~k 1 r c - . r m m .v~~ - h r  o- . :u

ueter- (in ~wr~1 i o l m )  ( l 5 1 t o c - m : . ~i t i c d L  ~~~~~~~~~~~~~~~~ -
- 0 - —

t ies) , Sal : c- . 6 
- - - - -

Cc~nce: trates on the role oi t ; m ~ ~~~- 4 0  -r c e r . t r ’~ cv  C r : .  - ~
:1kmtaey :~Jt  i c-al :~ot tw or e .  Cc_ i O u  r ~ r~ :v 1 10.-I a: e o t t r H ~\:

ot IUR1FI-J 1Y ~r~s.C- .)y ~r . -0 a .

ii~)LS, hen R (La ) ( 13  - 1 ) :  Fu: m n m O a r  i~~~~: T U n t  dj r e c o r.  IC.CI 1 —

fon aation Corp . , Slo.-z i c-i. , .aJ J 
~~~~~ - .  -

F~is uook is int rude~. 1< ) u er’~’e ~as a urc fied l o u  c_ I ~o i v-- I :

catalog for tIle unit i~~- :mnc- x to w i t t 5 r l  tic Jo .j j , t - -~~ - x - S m t u uo 00
the ~5ii. ‘She book c u r  be i : : v D r t  t o t  Th a f f o r t v  to :1000100
wide standards ior ~m r a ~ r- a -ov--i L - r . ’~~1 - v -n , 0 0-0 00 0-

there  -ire tl1 u~m - mL. ’J m: t ~arc~m t ~ mn in :orc_ -: .-; I m m  toe 0 0 1 0’

un ts.
She o. rectory contnins tm  :~~u i 0 1 lcoms :  u ~ a~ u - - U - c_ c:  c r 1  j i t  101:
section and a -oub~ ect inciex. Shout 100C ra~ro o; IrC--:.. 11 5’ .- -
0r~ t listed , the cost rece::t ricklitiora s having :x-c-r . - Jo :r  I -ole
1 i ‘/ 0 .

r c 1-3 75 edition is c_vHI 1~m I : i .e ~rci . I I~v-;.i.t ~ ~nior .~ O : c_ ~~ , bo ll
i l l  ~i Avenue , 1 e.~ York .

i’URJ , brian: ~he Nottin~~ain Al~orit~~~ U~~up (SAG) P~~ ject .
$IG~UM h~~j s1etter , Vol 8 , No. 2 , April 1373 , pp. 16— 21 .

FORD , b and i~ GUL, S S : dme o~~ anisatior. of rnrn~~r - i cc_ i c_~(o-rit [Jn
- ;

libraries , pp. 3 57— 372 .
In EVAN S , D J ( E d ) :  1I-cft ~- o m m u ~ f o  !i t:m -m S e ~ml Cl m t l m - O c _ t  CS.

Pr~ v ema- H m . ’;.- of m m - - - Luu~J i 1 - c _~~-um ~~m l Irt i v~. v i 5 1  ( m - i - i ~ o- . -~
the [r~ -.t ~tu t e of 1-1.01 -r io t I C S  c_i~~1 It~ Ai -p l ic a L -a- :; 5 1 - 1 - ]
i~n A1-i .1 1073 , 1- i- - i  3 - t r i o  Hm~~- ; , li - n- Ic_i , 1 

J , F -in- I / l L S , U : I _ - - - I mu l -iIo; m S 5—o— H- ‘ I : - _ - H i ]  A - — t 
-

- - ~,- - r - :  - - - -
~~ : - ‘‘ - -  ~~i :  0-a  ,‘ - -— : . - 

. 
— 

- 
- - 

- —

r ‘Ot ’ ‘O il o l - .- a’  - . Vol 2 .  5- - . . ~~~~ - - ~~0 
~~~~ 

- i l l _ i

1-O X , P: PORT — ml p o r t a b l e  mat l i ema t t e a l  sub r o u t  the 1 iSo . m r \  . tS-i  ( :.)wEl L ,
Wayne  R.  (ed. ) in - ic - m t ion 2 , Books r - l a t e d  t o  N m i r n t - r  i c - a l  f -  f t  — c _ i r e .  
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FRANCE , James W.: The B~~ and B~’ffiP ser i e s  of s t a t i s t i c a l  computer
- 

programs . Communications of th~ ACM , Vol. 19, (October 1976), pp. 570—576.

- 
- 

FRITSCH , F. N.: Construction of mathematical software , part 1: general
design. UCID—30050, part I. Lavrence Livermore Laboratory, August 1972,
34 pp.

GEPNER , Herbert  L . :  User rat ings of software packages , Datama t ion
(December 1976) ,  pp. 108—133.
More detailed results are available as “User Ratings of Proprietary
Software” for $12 from Datapro Research Corporation , 1805 Underwood
Boulevard , Del ran , New Jersey 08075.

M. A.  HEN NELL — Univers i ty  of Liverpool P age  ‘~~
The Des ign and I mplementat io n oi an Al gol 68
Numerical Algorithm s Library for NAG

In: Rice , John S.
Mathematical Software II , Infor~ra1 ProceedinCs of a
Conference .
Purdue University, May 29-31 , 1974 .

j S’tILL oIlCi~AL GOI 1I1JTER i-~~UGF~ANi m c :  Coft -~’~are . i r ~ac tory.
111-3 Leystone Way , Cannel, Indian a 451332.

More than 3,000 proprietary soft-~aro products pr~~i~ cc-d uy ncr-c
than 800 vendors are described in toe I atem;t set:: onr ual , tao—
volume ICP Software Directory . The Hr-st voibjne (338 op . )  is
on systerrs software , and the second ( o l S  pp. )  covers applica-
tion s software. i’here are over ~ ,U0 0 product upcJ~1te s in t:iis
version , plus 600 n~ i product listings . Price : ~]U0 i y r .  by ouo—
scription , or ~60 for two volumes on a one-tine I m u - i l s .

JUhI -~SON , 0 G: LMSL’s Ideas on Subroutine Library P o i lerr~~.
3 IGNUM N~~ sletter , Vol 6 , No. 3 , 1-loventer 1971 , pr . 10— 12.

NE WE~E1~Y , A. C.  R . :  The Boeing Library and Handbock of Math e—
matical Routines , pp. 153 — 169.

In RICE , John S (Ed ) :  Li: t Io -r : . : t  I c _ m i ll S ¶i ~~c_~~ . b m . : - C c : m  t I o

pioceedi:s’:: of t:he Li t1 : :: et H-m i - -- . ‘‘a t o  S - ,’t’ -: - - a : ’ ; : -

a t  Purdue I I r S v e r ’ - i t ’ ,’, I f . m j - - ’ ’ a , J o G - c m ,  f -.i n i ]  70.
Acadejrd c I - r i  -- ~~: : , 1kw York 1 °.
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PlLKL~~, W~ 
SACZALSKI , R and SC1iALFFI..R , i m :  ~t r ~ n -~ UI c _ i  11i .-ol amnic3

Cos~~uter Programs , Surveys , Assessments , and A v G  l ,.i:i 1~i tj.

University Pi~~ss of V i~~ inia , ~ L~lO ttC H ] ’ - , 11/ h , 1100 pp . ,

Price : ~S20.

POO L , J. C. T.: Mathematical software in the 
network envitOnme1~t.

Argonne National Laboratory 
(1976) , 22 pp. CONF 76O~~0-2 

(available

f r o m  N TIS ) .

PRENTICE, J. A.: Th2 develcp~eflt and 
maintenance of multi—

machine softwa~e in tb~ 
NAG project , pp. 383 — 391.

In EVA1-~S , U J (Gd) :  ‘Hf i -J ,O- o  f m - m- 5i j m o i - m  ~- , m f  i . l , j t l m ~~t i m i t  ~~~~~~~ -

~~~cced~ngS of th
e LQu~~~~Or0U~~1 Un iV- . m ’ o t~~ (Jonfe 1~~ 11Ce of

the Toot i tute of lS . mt ~ ecot iCS and I t a A1 -~J I 
-au auns I meld

in April 1973 , Acadefl~~C ProaS , lj irmdou m 1 1 ,

RICE , John R.: The Distribution and Sources of Mathematical

Softwa re , pp. 13 - 25.
R IC E , John R . :  The Challeng e for Mathem atical Softwar e ,

pp. 2 7 — ~~-L 1.

In RICE , John R (Ed ) :  MatherratiCal Softw are . Based on the

proceedings of the Ma the~~1tiCai Sot ~~~~~~ S~~m~~osi~~li ~mel d

at Purdue UniversitY , Lafayette , Imidiana , April 19 / 0 .

Acadejrt-i.c Press , New York 197 1.

RICE , J. R . :  The algorithm selection problem , in Advances in Computers

Vol. 15 , Yovlts and Rub inoff ( eds . ) ,  Academic Pr ess , New York (1976)

pp. 65— 118 .

RICE , John R. : Software for numerical computation
. Repor t CSD—TR214 ,

Janu ary 1977 , Mathema tical Sciences , Purdue Univ ersity . Articl e to

appear in the book : Research Directions in Software 
Technology.

5 ~~1 lb—~{i .l , 1 3 5 :  ‘lIe I - -  . t ’t mod I - -:

I S - - - SAG - 
- - L i 1 i  - mr7 Fl I~~ 

- - :~~ - -
~~~. 
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,~~iLk-lTNLR , 0; SCkIMID , F and ZELLE , r .: Algorit:~~en Pogrrr~
~-r-o~rarrunpakete , Institut fUr Stadtforsthun~~, .--‘:]hririger-
-~~r-asse 6—8 , A— 109 0 Wien. Verlag JuCend & VcH , Wier. ( Scnil l in=  3 : .

A Catalog of nore than 3000 subroutine s fr ’~x. =3urnals , researc - .
oenters , and conputer manufacturers .

~~~ITH , 13. T . ,  POYLE , J. M. and CODY , W . 3.: The NATS approach
~f quality soft~~r re . pt, . 393 — ~m05.

I]VAN S , D J (E d ) :  Software for N u m e r I c - i ]  - :,c_ ::oric c .
Proceedirm gs of the Lougliborough Univers it ’ Ju i : fe i~ --:.oe of
the Insti tute  of Matherru t ics  and Its Aianl ~~~~ ion s held
in Apr-il 1973 , Academic Tress , London 1~) 7- . .

‘V ~iJ , B.T. et al: Gatrix l~i-~ensystem Routines , EISP~ CK
— - ‘le , Seco nd I l d i t i o n  , Lecture  Notes  ~n 5~ ’~~uter Science ,

J-~l .  6 , Spr in ger—Ve r’lag , B e r l i n— H e i d e l b er & r— S eW  York 1976 .

~ FLT1ER, Han s J: Some Aspects of Numerical Software.
II ’IP ~K 2 . 5  Position Paper , January 13-16 , 1975 , Oxford
J ; iversity, 5 pp.

TAYLOR , D. B. ,  FORD , B. and IIACUF., S. J.: Man~~eme~~ practicesin the developnent cnd distribution of mathematical softwa r e;ith emphasis on co:put ational aids in mult i ..machine enviro~inent ,

I r i EVAN S , S J (Ed ) :  Software for N:rnmer i cc_i i’I ,~ I ~-fl~~m t  ics .
Proceedi: go of the Lough~)orough Pr ; I v c _ i -L; i t ’ ;  Go: : e i ia : c_e -

the Institute of MOthcrrkm t ic_ s an-I Its A~-p l L . t  j o l t : :  1m -id
in April 1973 , Acudemi . c Press , ior ~ I o

p.;
7.

TRAUB , J. F.: High Quality t PortabI~e Numerica l Mat hematicsSoftware , pp. 131 — 139.

In RICE, John R (Ed ): i - i c _ I t t  -r :~~ti  cal Sc~i l ’a , i t \  - . R m: ~- - I or. tt :e
proceedings of the i- lm th errki l t ic a l  Su- ;c_ m-~- - I - ~~ - G u-
it Purdue Un iver s i ty ,  I if ~y t te , Ii i, i i i

Academi c Pn-os , New York 1371 . -
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~~ I1’E , W M : Hints on Dis~~~i] utir :g Portable L o f t~ are. 1~ a
i r’actice and Experience, Vol 5 , pp. 23 5— 30 8 ( 1 4 7 5 ) .

~& - tIT12-IAN , J R (1975): A Bibliography for Fin~ t -~ Elements .
2 L-2 pp. Acaclemi C Fri — : 5 , I ~ont ( Ion

The pre sent work cites almost all the sigH Hcant par)ers
on advance s in the rratherratical theory ; re~’ort:; on applicat ion s~
covers such topics dS classical analysis , functional analysis,
approximation theory , fluids and diffusior ; l ists f ini te  element

- 
- 

packages.
Ref : Inst. Naths. Applics, Vol i6(1)~ 1975.

ZIELKE , U: ALISOLr1—.atalog Ilatrizenrechnung. Mtinchen-
.,ien: R. Oldenbourg Verlag . 1 9 7 2 .  SM 3 2 . - , 11 ,3 pp .
A catalog of nor-c than ~00 published Algol procedures
for rr~ trix problems , with c~ nments on accuracy and usefulness .

I
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4. N UMERI CA L PROGRAM LIBRARIES

b) SOME COMMERCIAL N UMERICAL LIBRARIES (a-i ;m~~1a - 1 e  at c o st )

1. IiISL is a mathemat ical  and s t a t i s t l u  a’-i r -’ im t ne IH-rarc

in Fortran , available for IBI.~ 360/370, -S~rnx , ‘5517A 3 1100 ,

Honeywell—Bull 600/6000, DEC S y s t e m -l O , - S - C  4600/7600/

C YBER 70/ 170 , Burroughs 6700/7700

It  is used at f ive  hundred computer  c e n t e rs .  New release
I 

- each year as announced . :- ’u r t h er  : ‘ o~~~
- - o t ’ - - n fror:: lnto roa t 1a-nal

.1at~i-u na t ica i  & S t a t i s ti c a l  L ib ra r i e s , T f l : . ,  7500 i iel lair ~
B~~1evard , Six th  F’loor , GN B Bu i ld ing ,  H ous ton , Texas 77056.

Tel .  (7 13) 772—1 92 7.

2. NAG is a Bri t ish subroutine l ibrary,  available in bo t i ,

Fortran and Al gol 60. Am Algol 68 version is b e ing  Jeveloned.

7er sionsexist  for IB~ 360/370 , CD C 6600/7600 , CYII:-]d 70/i to ,

:$U r r -Du ~~h S 5700/6700/7700 , U S I V A C  1103 , Pd ] SH I , D:~C d y n t o n  10

and various ICL co nr -u t e r s .  I t  is used - ox t e n s i ’~ -H~ -’ in B r i t i s h

U n i v e r s i t i e s  and is now b e i rn  na-ic av al  l a b i a  in t er sa t i o n al l - - .

Fur ther  i n fo rma t ion  from the NAG Central O f f i c e .  7 Banbury

Road , Oxford  0X2 6NN , Eng land .Tel  (0865) 5 11245.
bev t- -~ J ease ~ach ,‘/ f ar as ‘ t f l , i - - U l : - f - c _ .  5000 :s i~~. I r a cr ess  on a v t - r H  an
f-n :- ~F C  c rnput- - - ro

R e f .  Bu l l e t in  of the I n s t it u t e  of L la themat ic s  and i t s
App l i ca t ions , Nov 1972, S IGNUT i N e w n i e t t e r , Vo l. 8,
N o.  2 (Apr i l  1973) ,  pp. 16— 2 1 , ant i i .n “ S t : t - - .a rc’ for
N u n - - n i  na l -a t he ma t i c s ” , • b~,- D. J. H i n s  . H- a i ~~m i r  ‘ r~

LonGer 197 .
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In fo rmation on av a i l a b i l i ty  is g iven in the  SIGNUN Newsletter , Vol. 11 ,

~Jo. 2 (August  1976), p. 8.

P.  A .  Fox , -~~~. D. Hail and N . L. Schryer
“The PORT Ma t h e m a t i c a l  Subrou t ine
Library ” , Comput ing  Science Technical
Report No. ~47, Bell L~ b~~~at or ies , Murray
:11 , Now Jersey, September 1976.

SL—Math is a numerical program library available as a

Program Product from IBIl. The source code , written in

Fortran , contains routines for sparse matrices. 5cr.

IBM System/360 and System/370, IBM 1130 and IB!] 1800,

Subroutine Library—Mathematics , User ’s Guide SR 12—

5300—0, and Subroutine Library Mathematics , General

Information GE 12—5103—0, (1971).

A version in PL/1 is called PL—Math , but does not con—

tam the sparse routines.

~~~. N f l H I N G  has developed a large numerical pro~~ am library for

‘t o e  on C~~ computers . A 
description is in A .i.R. I:ewi:erlT ,

“The ~ oe in :  Librar2’ and Handbook of Nathenatical Routines ” ,

in ‘Nathematical software ” , 51. by John R. Rice , Aoad c- mic

Press , Nev; Y ork 1)71 , po. 157— 169.

‘-~rti ’-er io rc:rnation from ~ontro1 D a t i .  This library is now - e

(-~)ns~dered almost obsolete .

-28-
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4 . N UMERICAL PROGRAM LIBRARIES

c) SOME NON-COMMERCIAL N UMERICAL LIBRA RIES

1. SSP. This old and well-known P o r t ra n  l i 3 r ar  f-’c~ is a va i la .

on most computers. It is considered ne

but still used. There also exists a 71 ,- I - :orsion ~~~
only known non—commerc ia l  PP/ i librar:--f ~ I~e f .  ~ :-~
Sc ien t i f i c  Subroutine Package , Vers ion  ~~~~~~~ . P r o - -ram m er ’s

Manual GH 20—0205—3 with Technical News ’etter S 22—1944.

2. MATH—PACK. Univac has a Fortran library similar to SSP.

Most other computer manufacturers also have simi ’~ar

libraries

3. CNRS. A collection “Procedures Algol en Analvn e -too~r~ que ”

has been issued by Centre National de La Ii-~cb~~r-b-: - -,“-cien—

tifique , Service des Publications , ‘Je r t t e s  15, 1~ :ai c_ a t~ le...

France , Par is 7.

4 .  HARWELL . The United Kingdom Atomic -In er r - : . - A:t th e--it- b - -orar ~’b

Group at Harwell has a large Fortran librar :- , that is heir- -

used also at many other centers. Furthe r informa tion , is

ava ilab le from Mr S. Marlow , Bui lding 8. ~, A ’:RP , ::orVJ (-Il ,

Oxfordshire OX11 ORA . See also the report AE RN— R -NT~ , A

catalogue of Subrout ines .

The original  vers ion  is for  IBM 56O/~i7O . mr iib:- :~~ - i~
sn eci a l~~-- - s t r r n r ~ in o p t i m i z a t i o n  and 0 0 0 r n r  n — t 4 :’- -~ ’o- .

N H .  Th’~ N a t :  onal Phy s ica l  Labc- n i t .  n’ l:~~5 a Thr -o- 1

of’ r- uti”en wh~ ch aGr:- to cover m o o r  :- un -  H ea l  n~~’-~ - c  s e n

w : — l e l ’ i  ni-~i u i r r d  i n c  sc i ’~~ t i f i c  t i o - ’ i n l i n e r .  .~~ : -  :~~~~~
- - —

r .  ~ :tm5 ~~~ ‘r -~ n b-’ I ‘~“, ,t t r~ol 40 ru ra l ~i on: Ion-i - - r t r a n  -ii - -

- -~- -Y~~-1 t1 0 . T -  ~ O - P  . me ~~ iest

1e .cree -- - I 0 :  ne on: I nor c i  P i’, If - :ir -o:e N or beonu al- - o

a t .  Th ere  is —tn ’ -- Ion-un - n t  -n ~ t~~h a1~-or - t~-n for i a n  a- -au

a: le —uin-~’.: a . :~ :i t rn- , na-: C r  O t t  t- - P 1 1 . 1~ ly.

- -‘—~-~~~-—— ~~— --- ------ — —2- ~~~~
— — --——--- a 
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The l ib ra ry  is based upon e x p e ’ - t i c e  accu:::uIc - e~~~ v ’-’ — e --j_

cal a n a l y s t s  at Ui ’L t h r o ugh  yoa rs  a: r e se a r c h  ar t  :r : :- T h - m

solving. These anal’rsts na’ i-c consulted -crora r’

p roblems  and usua ll y prov i de  a-I - j i ce  and a s s i st a r re  ir  -n o

ea r ly stae’nn of un - t of an al;aritnn . - a t - - r i a l  i n  ‘~~~n u a l i ’

added t o th e lihrar:r as a r-~sult of r esearch  e:’f -c - a- IPL.

A guide to the l i b r a r y  w i l l  oe s up p l i e d  fr e e  of ‘~~o n - e  un on

app l i ca t ion to:  Dr .  J . R . A .  Cooper , D i v i s i o n  of 5-smerical

Analysis and Computthg ,National Phyrical L ah o r a t ’--- . ~~dding—

ton , Midd lesex  TW 11 OLW .

6. NATS . National Activity to Test Software is a United

States project managed by the Applied Mathematics Divi-

sion of the Argonne T-T-~tional Laboratory in cooperation

with universities in Pocth An:ni c-a -ora l -I. ’ ~~~~ far the

eigensystem package HISPACK and the special functions

package FUNPACK are available for all main U.S. com-

puters.

Further information from Burton S. Garbow, Applied

Mathemat ics Division , Argonne Nat ional Laboratory,

9700 South Cass Avenue , Argonn e, Illinois 60439.

EISPACK is available for IBM 360/370, CDC 6600/7600,

UNIVA C 1100 , DEC System— lO , Honeywell 600/6000 and

Burroughs 6700.

- J G A - K is a-,aiah l.e for 1dM 760/370, CDC 6600/7(00

ar-I 112 FVA 1 1100.
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R e f .  Garbow , B.S . :  RISPACK — A Package of M a t r i x
Eigensys tern Routines , Computer Physics Communica-
tions, Vol. 7, No. 4, (April 1974), pp~.179—1o4 .

Smi th , B.T., et al: Matrix Fligensystem Routinc -s—
EISPACK Gu ide , Lecture Notes in Computer Science ,
Volume 6 , Second i- -lit ion, Sp r i n r e r — V e r l a g , Pe r l i n—
Heidelberg — New York, 1976.

7. JPL. The Jet Propulsion Laboratory in Pasadena , Cal i-

fornia has a private library, described in Report

1846—23; Rev. A , February 1 , 1975. This report is an

excel len t  example of how a ~-r~ vate library our’ht to

be documented and pre serlted to its local users.

8. SIThIAL.

On request of the Academic Computing Centre of Amsterdam

(SARA) the Mathematical Centre o - l a l t : - d and “x t c n d e d  its

library of numerical procedures for use with the ~P PY3RR

70 System , the resulting library called “rnn~AL” ( “  Ifll ~~” ERI CAL

PROCED~~~ES IN “AL” GOL 60) .

The aim of ~~1lAL is to pr
ovide a high l~ v rl numerical library

for Algol 60 Programmers. The library contains a ~et of

val idated numerical procedures toge ther  with oar :artir’r

documenta t ion .  l xcept  for  a small nunb or of  double  :‘r ec isi o r.

arithmetic routines all the source t e x t s  are w r it t ’~n in

Algo l 60 and they are to a high  dec-r oe  independent of the - 
-

com puter/compiler use-i .

— 3 1— —  
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- i i  b r a  ry is --i in Soc :-y - ; ‘ -  ver~u 1 - t o  i - r u t c e any a tor

- - - -ra ters in the Ne tuiarlao:ls . u I  1 r e f er e n c e  -i - c - u i o - n  L ;~ t ion

(ca .  800 p a ’ - o t ; )  is  - l i s t r i H t t : i  to su b s c r i i e r s .  0n n e  a

:!ear ar - I  itinre’- arol i :ooro v ~ror i ts  are rr- l ea :r - l

-; d e C .  ~
,,athe::’ iticai - e nt r e report P1/0/75 : N U I - A L , a l i i - -r a ry

of numer ica l  r - -cec lur c s  in ALGOL 60. In- a l ex an d M / L l —

in dex (~~r~ e:i i t i o n ) .

~- ‘u r - t P er  i n f or m a  t i  or ‘ ‘ r - a - I  c ht  I n  M a t h e r n ~~t L s o h  C e - r a t r ’ un - ,

2e Boerhaavest~ aa~ 
4(4, !uns t er dam— 1005, The 11 -t h e ri an d s .

— 

9. I }-P~N. The “ (or  t~ o P :ir 5~~eflfle sour  la Reche rche Nucl~ air~~”

in Geneva has one of the largest subroutine 
libraH - t - 3 in

Europe . It is intended for the CDC 6600/7600 
series , but

mappings exist to other systems , including 
PPIVA C 1100 .

Some rout ines  are very machine dependen t .  Tire l iP r a ry  in -

c lassi f ied  accordinh to ~lHAP :l  and c o nt a i n s  tPreo c - a t e  y r -  0

a) numerical routines

b)  data manipulation routines

c) nuclear physics applications

Fur ther i n f or m a t i on  f rom 1-r orr am Li i -r ar Po ’- .  2 ::IP . :.

CH- 12 1i  Geneva 23, Swi tzerland .
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1 - - .  yp ~ ( I r u n - - u t e r  idi -sics ( o m n u n : c a k ~ r- n~ t s r i: :  Ii. rar- -~
l - : - : - a - u t r - c p -n~ rans in Pk~yoics aCre i :e ing  c o l  ec ~~~ at t o o

Queen Un . ;rr si tI : of B e i t a s t  an d  are ar t : -  r o d  in the

-l ompute r  Phy s ic s  C om m u n i c a t i o n s , see 7 - - i ~~ r o 1 ( 19 10) ,

pp. 473— 176 and V o l u m e  10 ( 1 9 7 5 ) ,  a .  203 . T: -e  c’ u r r e r i t
- - indexes  of the co n t e n t s  of the pr oyr -om ii a nary as

i as rh: p :’orrao.s are avar~ anle f r o m  i - a -  ~~~.

Pro gram i i l  r a cy ,  ~ choo1 of Ph: sics and Api-i red Mathe-

m a t ic s , QUeen ’s Un i - ;e ro it :r , B e l f a s t  BT7 lI P , : : or t h c r r~

I re land .

a 1 1 . ~~~ 
~~~~~~ •~~~~

- - - -
~~~~~ ~~~~~~~~ 

-~~~~
- -~~ : - - - : - -on i l c - :

- - a -~u~~~
- -r: : ’ - - :  - ~~ ,- j a ~~— : .  ~~~~~~~~ ~‘ r p  i t .  j i a f :- ’~

- - i-a:
- - ‘ 0  t : r - : t J .S . : : - : - r~7 .  : ::r P ,  c 1 1 - : ] : ’ :- - ’

si ’ : 1~~c,r . F-i - -p a : -  ( 1  ira: :OrP t e-~~~ia: - ; - ‘
~
‘ — h o

-r or-on A2- -
~~~: s , ‘-L I~ / - ~ 11 . ,-‘-. : -  -nrPa r ]  fr - :~ - t : P t ~ - I

. :r .— F t - . :r st - -tlJ :~~orn . i: f:- -~o a - --
~~~ s :t’~’:iH -~~~~~~

/j -ga :ne (y~(- :~~- : . a - r
- - - 

-
- - 

-
- 

- - - - r a l  M C  - : -
-~ 7C- ~ Sou - ‘-nor - - - -

* 
ii - - -

12. CACM. Collected algor it hms f r om ACM is a ec il ]c-ction of t he ~1 garithms
published in the Communications of the ACM and ACM Transactions on
Mat hematical  Sof tware .  The 1976 Index is publishe d in Cormminjc-itjons of
the  ACM , Vol.  19 (1976) , p.  696. Further  i n f o r m a t i o n  from ACM.
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-\ keyword index , as well  as a revised c l a s -~i f i - ; i t i o n  scheme , is being
developed for  the  C o l l e c t ed  Al g o r i t h m s  Ir o n  A d .

-hO , JoIn : i I rapanch ~~PiSpj ccr : ic,n Sche~o for - . - a -u~ (:0

Rz-OL’rain MLr rdries. I - I P I I M P  :;e- n-l.c t  t er  Vol. 13 , ho- . 2—3 , 
-

I -~ovember 1975 , pp. 32- 39 ,

-~opP , ~.illiam J: Letter to Profensor ~loyc P
i-ec 3 , 1d7 L 4 , re~anJing the proposed Boistad C1as~ 1f~cation-:c1~ mo (3 pp.).

j UPI) , Eiriax-i: Classif ~ c~ on of hur.i - r I  c-il AJg or~ lh-o : ~ -t or i es .
Pcciu ~~ ript 9 Jan uary 1375 , a)xf~- r --~: Universitp (P I o ~

)

P0201CM , IO n- - i - :  ln~- -a :- - L f- n - C - - - - : th~~: on
hop n—or Po - - inC p h r - c ; :n . I~ - U - - a - - ~~~ 1 J r ~

P ,‘- - — t o -  - - f ~ - : ora::e LJ~ - c t M  (h
~:a lo i ;  - f i t - ~ . - c - a .  2-o-r

n O , CC 2- — 1 n ) - -C
Por : ~~~ a: - , 2: ’ a -i f t ~ - :  — t C]  na- s - a t  ion t o ,’: ~~1 a , - - 2 -oh I - 2
the for- : ‘~o -  Ill - c - I IV t~~-p in:- 1 - -~ I a p  ised :- a3- -c .

hI APT , T o l - i r a C  L: Short 0nnnun - - - C -~ - . A I I u C - n n i r g  -r cbc-rao f-or
-i -aoo rn nu t e r - -: ~-ag: :urj : i r:g l r-rrj. T- -- FTt-.’/-JC — P a - r ice & T x~- --~ : - - r : ,  --

7-al ~~, ho . 3, u - ; — S o r - t ~~-n-Lnr 1°71 , pp l 3 5 — t 4 ~~7 .

KROGH , Fred T. : A classification scheme for computer program lihr~ ries.

Jet Propulsion Laboratory, Section 366 , Comput ing  Mem orandum No.  413 , 
- -

revised 7 September 1976, 12 pp. 

~~~~~~--- ~~~~~~~~~ - -
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6. DOG 
____

BANKS , D. , PERC IVA L, I. C. ~nd WILSON , J. iloB. [ 1F.72]:  St~~r 1j ag
a FORDOC 01. A Set of Documentat ion C~~nv nt ions  fc - r F0RTF ’.I~ Packages

and Routines, C<~nputer Physics Con~
unicatiOns Vol 3, cm. 130 - 196.

Documentation conventions far FOW1RAN are ur ~- -rit 1-,- n-a-a de1 t.~
provide for better understanding and C~Y :raUfl iCati3fl  of nackages
and routines. The required properties of these c~ nvonticnes are

‘a def ined , and tt d(-script ivc-  l ist  of document ation con v e n t ion s  en—
t i t led “Stirl ing F0F~D0C 01” , in use at t he  P n i vn r s i t y  of  ~t i r l i n~
is presented in the appendix. 

I , I-~~~~dI~~tO; : 0 0 : - I f ; Ohhh2 .~ , :Pel] : .:c~
a’.’ JJitGi-p rOCfoJr . vid 12 1 (Pc  - r~ t~ oa or Cc: p -

ct i~~A ) .  IDA t\ epor-t A 0003 , -ctohe r -  1 i 75.  Avo j  loble ~i~~o-:
i corsvarets ~~~ si— n i  I It , C C i C ce
~esenr-ch Institute , 0—1 53 toch l cr it , , 0-.o-or..

FRITSCH, F. N. and HAUSMAN , R. F.: On the documentation of computer
programs , U CID— 30 04 3, March 1972, Lawrence Livermore Laborator\- , 16 pp.
Contains suggested forma t for computer program documentation (7 pp.),
programming suggestions (5 pp.), and testin g princi p les (1 p.).

:::~~~~~~~~~ on PuPil shiny i rograi:s. - 
~~~~~~~~~~ ~~~~~~ ‘UP 3 ,

::04n1 12 OavFd C :  Some ar k oh:; nr~ in-iT- p asP Pkoa:unert
F. trl lcna h;Lrtc: Meac-r t a. 1:- 22-:: ~:-a-o- - - ee i Fr.g-: : U-

‘~~CC CS ~~ 1 C 
~~ - I I

l r 375”~ t~p ~~~~~~~~ (13—14 February 1975), University of C a l i f o r n i a ,
Los Angeles.

p I M U I P t - ‘7 fUJI TO APITURS (oc-o-or d r --aC ) .  Comput -r ftvn Los
-~~~~ U - a r I a s  11 ( 1  37~ ) , nor ~x — x - i v .

a

4 Shirle :-- A. Cr11 , User -io-0:Lacafltatior . for a general au-e r - cal U n - n a r y :
the NAG aroaoanh , r n .  423— -1~ 2 of D.J. 

1-Ivans (Ed.~, SoCt ’-’a ‘2 f o r  ‘I -arae—
r i cal  M at h o r a t i c s , F r n c e e - : i r -~ of the L o u , sh h a r o a t  U : . - :e ’ur  L~: : o: . —
fe rence  of the f r o t i t u t e  - t P a t ’ : cm a t i c s  anr 1 i t s  A p p l i - : a t i a r n  h~~1I
in A o n i l  1) 7 3 ,  Aca ien ! c f r — n - s  • hor.1 in 19 74 .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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LOZIEI~, W. I- . , ~I~XIPo~ , ~~~ I ’ . no I SADOW SKI ~ D - -

- 
- 

Mathc-~atica1 Function P - -ut ines . 
S ~~~. . L - C - ~~~~ C t 1 f, t t  t ar: )f

Thi s pap-~r c n c - - m s  whot kin-I of I i n  nt -

have for the ‘I Ir~~isc of cert i f i ca t ion  
pro~ ra~ should

i ndependent t- - -rt~ r, for xonrl- - a r~ v - w r  ~ ~~ - r i~~~ j .journ-al.

NAG Refe rence  Manual fo r  In t e rna l  P ro jec t  Use.  N-\ C C
7 Banbury Road , Oxfo rd 0X2 6NN , Eng land .  

- - en t r a l  O f f i c e ,

: 2 7 m ~’7) , :1 m d  1J2 17 , T: 2oc-: nnc-n- t~~: i - ri 0:-t Con-: -~~~~~ ‘ - o - - - SM ’ —

\~‘ARE — Practice e , ~c T  3 — 1

pp 321-326. 
-

K. A . REDISH — McMaster University 
L~~~

Tree Structures for a Progsam Library Index

In: Rice , John R .
atl~~n~ tiCal Software II , Informal Proceedin~S ot 

a

Conferei ~ce
Purdue University, May 29-31 , 19714 .

ROE~~ TS , K. V .  The PubliCat i - -fl of S c i e nt i f i c  TORTP~~N Pro~ rams ,

C-ain - nu t cr  Physics Cu -~ iunlcat i0n s , Vol 1, nn.  I — 9. I

‘This article - )lAtllrl - I s same general princinics which apme-ar to be

necessary if — n international  literat ur e of ~uh1lsh~d scient ific

progr Ims ir t he successfUllY c-stah1ish~�d. Progrenming conventions

are suggested for FORTRAN , toget her with several -automatic docu—

ment atiofl ~-rn 1s wh ich have already been trio-i out and found useful .

R .S .  Scowen , D . A l U r A , A . L .  Hi l iman , M. Shimell , SOAP — A progr an

which documents and edi ts  ALGOL 60 program s , Computi~n~ Journal ,

U Vol. 14, No 2 ct 133— 135 (197 1) .

-
. SCIY- EN , R. S. and LAWREN CE , A. R .: Some exp i-rimentS in  lm p r o v i n t z  p r o g r a m

docum entntion . In ‘ International co m p u t i n g  Symposium 1973 , ’ A.  GiThther ,

et al. (eds.), N r th_ H o113 t 1d/ Am er 1~~~1~ 
Elsevier . Amst erdam (1974), pp. ~5— 3~ .

Li
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7. B IBLIOGRAPHIES

ACR: Quarterly bibliography of computers and data processing, a
subject/author index to computer literature. Published by A~- y 1 ’~~d
Computer Research , P. 0. Box 9280, Phoenix , A r i z o n a  85068.

: .77 i~tL p~ j~ JJ’!r- ’ yf’ -~~ 225 l~- P P 2- J P 11°F . ‘or— — - ‘ :

7 -u- let O - L , - - - ;- - — t i P , C~ - t a r  - :- 5-  -~- I - i  : - , co:io: a~~o -  .

fi-t I t  t i h I t— : a - ,- :i -U n s  in- i~~- H r . - - - ‘ t  ~~~
- - - . - 1. a (1- - if :~~ -= - 
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of the  APM , Vol .  19 ( 197 6 ) , pp .  655-669.
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GANNON , J. D. and HORNING , J. J . : Language desi gn for programming

reliability, IEEE Transac t ions Sof tware Engi nee r ing , Vol. 1, No. 2 (1975)

pp. 179—191.

GEAR , C. W. : Wh at do we n~1ed in pr ogramming languages for mathematica l

software ? Departmen t of Computer Science , University of Illinois at Urbana—

Champaign , Repor t U IUCDCS—R— 74- 652 , 1974 , 26 pp.

HULL , T. E. and HOFBAUER , J. J.: Language facili ties for numerical

compu ta t ion , 1974 , 18 pp . See also in Ri ce , John R. (ed.): Ma thematic al

sof tware II , Informal Proceed ings of a confer ence , Pu rd ue Univers i ty ,

29-31 Nay 1974. (pp. 1 - 18)

WEXELBLAT , Richard L.: Maxims for malfeasant desi gners , or how to desi gn
languages to make programming as difficult as possible. Proceedings of the
2nd Interna t ional Conference on Software Eng ineerin g (13—15 October 1976)
San Francisco , CA. Available from ACM or IEEE , Ca talog No. 76 CHll2S-4C ,
pp. 331—336.

As the title im p lie s , this article contains undesirable
language features for numerical programming.
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valida tion system for the inter3ect ion of ANS X3 .9—1 966 For tran and
the proposed new Fortran. It is not known whether the Nivv w i l l
update according to the changes In the proposed - --tandard . The s vs t -m
is available as AD—AO3O 209/1WC: “Populat ion File ’ on Mi~ na-ti c T;t~c - ,
AD—AO3 O 210/9WC : t’ser ’s Guide , 48 pp. , 10—11)30 211/7WC : 0~-t a ile d
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of the I ntl 0-’, - : 1 / I a -- f l . 10-1-1 J. Res . 1 € - v e t . ,  ‘.: ~~, 0- a . :.
pp . -3~— 1 O 1 .

iaslaEWt , . P. [1973]: On the Precision Attainable with Various
Floating-Point fl ora-bet Systems, IEEE Transacti’ns on Czzna’-auters,
Vol C -22 ( 6) ,  nip . 601 --- 607.

L For sc ient i f ic  computations on a digital co~ n auter the  set of r .ca. m.1
numbers is usually approximat ed by a finite set F of ‘floating_poi~~ ”numbers. We compare the numerical accuracy oossible with different
Choices of F having api-troximately the s-~’ie range and requiri ng the
same word 1ena -~’th. In particular we coanpare tifferent choices r’af
base (or radix) in the usual floating point syst ems. The emphasis
is on the choice of F , ‘1ot on the details of’ the nuniber represen— .
tation or the arithmetic , nut bot h rounded and t runcated arithmetic
are considered . Theoretical result s are given , and ~cj~~ simulations
of typical float ing—point computations (fo rming sums, solving
systems of lint-ar equations , fi nd ing  r - i ce nv a lu e s)  ‘a-re descr ibe~i .  If
the leading fraction bit of a norra~ 1ized b asc—2 number is not st- rc~.
exnuicitely (saving a bit ), and the criterion is t - - *a a -j nj mj ze the
c-can square rrjundoff error , then base 2 is best . If unnon~alize-d
numbers -arc~ allow€ad , so the first bit a -j us t  be sta-- r -r--1 a~xDlicitc 1y ,
then base 1.~ (cr s-ca-ca-t imes base 8) is the hr--st of the usual systenis.

BRO~-1LEY , Allan G.: On the accuracy and range of binary repre sentat ions a-i ffloa t ing poin t n umber s, The A ustralian Computer Journal , Vol. 8 ~r - .March 1976 , pp. 38—40.

C0-~R~~~ES , B. A . m l  ~~~~~~~~ J. C. [i~~fa -7] : fl a-ni na~~able error  -a - r - u t a -als  for
Pa - rect s-a - ic -t i a-n f linear aa-auaa-ti ’1-ra- aa- , - T . a C l ’4  Is(1), a-a r— . C3 — P1.

CODY , W. 3., Jr [19T3]:  it -it ic c-ni Pvnaraic N uaav n eal P h — a r - a r t a , - r j s t j c s
of Float i ra~ — F . t ir thrc -’tic , IEEE ‘Fr an sactia- -n s ~.n C t a a ’j t r’rs ,
Vol C—2 2 (  E - ) , I c- 590 — 0 - - i l .  

-

The appearance a t’ ~‘a-xade c ja - aat ~~ a - f l ’ - a Ha - a -  ara-thr’.e- t ij  $yst cns has
pr )np ted a -c - n t i n u i n r a -  , 1is~ ir s -  of t ra c ra- lativ e numer ical ~eri tn
of’ various ch o is ra - aa- of base . l i t t Li  1 t t  1y this 1:~~~a -urse has - r i t a - r e a l
abo ut hr st -0 ic r~ irs --f 10- ‘

~~~ ir .’—n --I a nt r -a-rcsent atjon -f
nur-ab e r a - , an~ h~ s r l . a - - a - r a ly a- n a - e r naa -d -- :a iy  binary c-nd hexadec imal
r - p - - r a a s a a n t  c- a’. a nra - . alec--n t a V  r a t  ga-ic-:; . t . ’mnait: t ha ’s - I i a c ’ r - t a r a a -  considerably .
P a- hI r ’]  y a- a~~a- ra ‘-c- a ’ i y ’t t . ’ r -  rct. iv  ‘u l a  - - r n - a a ’  j V - ’ f - a r  t tt r t - h - a j c e  a- f hai~ aa-
h-a s hcn n a - r .a c- a- a l , -na -al -a - - o r a - --~r -~r ha -l yn -a -r a a ic  n’a1a- a~r ic ’a-1
a ar a r - o a,r rt ies -c -f  f l  - i t  

~~~t a ’— - 
- - 

- ca t c - r -~ hra a at ic sy a - .t  - -na- s hc-s h a e ~ nonn lc- t ed.
Thi s ;-rt”-’r surv -..ys ta- he n . a - L - ’a - h a t~ r V -  5 ’ S ‘a- a- a -~ -; unaa- - .r i zes  car r r r  nt
icnowli-dge a-f ti ~c n a : - ’  ru a - a - i - h a r a i t - a - i  a ’ I cc -  f N ‘t  in,.” — — - a - i n t  numbe r
systems.
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COD Y , 14. J. [1971] : D e-n irub le-  Hardware ihaa ’ i Ct ( - r i st i es  for S c ien t i f a - a -
C inputation. A Preliminary Re-port , SIGNUM Newsletter Vol 6(1).

Discusses th choice of a-. suitable work length, basis arid rounding
a principles. ,i 6ja-aDla exam ple a - a - 1 - c~~s tha t  the base 2 toget her with

rounding is tn  be preferred.

-~ ~0-iJ~ 
‘,- j: Deacix-nole ~~~i ’ aTa ~~t i r  .o- a ~~ a r . o: i~~~~~ C)  a r - a  Il at a- ;a~t

Computer. jja-fona-Oi Paper , I a a - a cea’~ r’r 20-, 1-J7L~, it)

L a0 - i-’H~~a , F : -- a H . - - 
a ~

‘ t~~-~~c - a - !  0 - a - :  f l a -~~~ a: le.  Fr - a  0-
i- f a ~..- a - .~- . See .- . - - : , t- :~ ’-,-- a e ~~~~( - - : ) ~~~- - - - a - a - ) ,

5 - a -~~n a~ ’la - - - : a - .  -:~ --al 3€ - .

~~PR , ~ r~~C ~ . c - i a a - PU~~L a - ,  0-~~ -ve u:  -loca-r :~ia ~~ aj S ~a-l nra t i e  ~~ b t~~c-, ,c~~
Computers . ~itj  . ,a- ’.j a n e L a - r  c a  ‘a- , a-a-a . 2 , -.i-rc- 1 1 L i , c-p. 1 .— 2i-

w aa ’~~~ l~ r~~e 1es 0 ~~ l a. -aH .a-~-ii~~ fur C~ ail t if IC ro:a.~ aa- t O  j o  a

.~-~~ s1ctter aOl 7, a - a - . 1 , 0-.1 -r fl 1~ 0- , 0-.  U .

GENTL~~.lkN , W. M . and MAR OVICH , S. B. (l971-~}: More on Algorithms that
a 

Reveal Properties of Floating Point Arit l-i-netic Unita. CACM 17 (5),
a pp. 276 — 277.

a C omment s on the ac-anier by Malcolm [1972] : “Algorit hm s to Reveal
Properties of Floating Poi nt Arithmetic ”. The algorithm s in that
paper has to he changed to some extent to work well on some machines.
R esults from using Malcolm ’ s routines are cited .

Th La~ flL, , fl - a-ac -a - -  - 1;: .-a -~~- a  ~ a-~ a-r To /I~ -~~- - . t t ~ ~- a a e a r :  • -
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-

f lc- j --La- rr~a-c-r 1175, 1 0 - .  2 1  — ) i 1 .
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HARNS , D . W .: Improved algorithms : making ~~~~~ I n  Se ssI on 32 “ A d v - i a i a a- d

a Pocket Calculators ” of Electro 76, the IEEE m e e t i n g  in Bo ston , 11— 14 M~ a-- 97 6
A Bowdler ized version appears on pp. 16—17 of the 1- a-’vc-nhcr 1976
Hewlett—Packard Journal , Vol. 28, Na-i . 3.

11 [GB IE , L. C . :  \‘r ’ r - t~~a r  f l o a t i a ~~:_ ~~a a a int d - it i format. l t - EE rrcin~~ a - a pans
on Computers , Vol. 25 ( N 7 6 ) ,  pp. 2 — ~ 2.
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HIGGINBOTHAM, T. T. : Extended precision arithmetic . Presented at SIAM
a- 1976 Fall Meeting , Atla nta , Geo r gia , 18—20 October 1976.

GARNER , Harvey L . :  A survey of some recent contr ibut ions to computer
ari t hmetic . IEEE Transactions on Computers , Vol . 25 ( 1976) ,  pp. 1277— 1282 .

- j ~ L a -~~, i-P The Fl a~ I a - ,~ U c r t  I rca-a a - ca ’  ca -- a - a - t  - ‘i a i ~~ - r -  0--a-c .

Se ~- a--a ’li L , ~J~1ynr- F (0-- a cr) ir. ~ - -a a - ca - a - a 1 , I~cc-c — a  -ic r-i
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KAhA!~, W: Four Aphorisms Concerning Floating Point Hartlware

Design. SICNIJM N~~sletter Vol 3, r-io. 2, July 1968 , 1 P.

- I KAHAN , W. and PARLETT , B. N.: Can you count on your calculator .

Submitted to Electronics.

c-Lv rrAN , Ld4j n S: A Problem Re ~~lved - - - Almost. SICN1JM
a Pa4sletter Vol 3 , No. 3, October 1968, 1 p.

~~ i ~~~~~ 0- , L A A ‘- a l r a t a- ye n a a - ’  a- aa - r a )~a - ) u er
- - 

Jonna-il , Vol 19 , I-I- ,. 2 (lI-c , 1 — i 7 5 ) , 
~ 

I

MALCOU4, M. (1972]: AlGorithms to Reveal Properties of Floating Point
Arithmetic. CACM 15(11), pp. 9149 — 951.
Two algorithms are 0-resented in the form of FORTRAN subrout ines.
Eac h subroutine computes the radix and number of digits in the
floating numbers and whether rounding or chopping is done on the
machine on which it is run . The methods are shown to work on any
“reasonable” floating point computer .

See also Gen tleman and Marovich (1974).

~~~~~~~ D W: In-and-Out Conve~~ ions . Co~~unication s of the
P0-Il, Vol 11 , 0--:. 1 , 1968 , p. 47

~~~, - ‘ a -~~~~ ’ D 1’J: A f o r m a l  i c - - c t i -a a - r a of  fl1oc -tir fl l—p Ca -i flt a-a l r i~~ c-~ base

a 
- 

- - on -- i - - : . IEEE Trans . 0 -nc - a - a— a -a ’ . ,  Vcl (I—1~~, 
(l a - -/l) , a - :  -

-1~

4~~~~



-
~~~~~~~

---
~

- -~~~~~~ - - -
~~—~~~~

-
~~-~~~~~~ 

- —w ~~~~~~~~~
------- - - --

~~~~
-- -

~~~~ --— __.P.— ’----- --.-~- - -- - ‘ -~~~~~~ -- --

GEORGE PAUL - I ~~ Hous t on na - a  P-riti fic Center Page 209
Impact of I ut ure Computer Archit ecture on Mathemat i cal
Software

In: Riee~ ~-o:oa a .
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15. CRITERIA FOR EVALUATING NUMERICAL SOFTWARE

b) GUIDELINES FOR TRANSPORTABLE EVALUATION TOOLS

Bilh0 -Cia -, Christian I-a- : Building a library of ntrr~~rical al b-x-itIcr rs :
It cc-c-c-c study from the handbook “Li near A1~ebra” . IFIP WG 2 .5  Pos i-

a t iora- Paper , January 1 3— 16 , 1975 , Oxford Un iversi ty , 6 pp.

15. CRITERIA FOR EVALUATING NUMERICAL SOFTWARE

c) CRITERIA FOR EVALUATING QUAD RATURE , ORDINAR Y DIFFERENTIAL EQUATION a
AND INTEGRA L EQUATION SOFTWARE

HULL , T. E. E191i~]: The Develojaai nent of Software for Solving Ordinary
Different ial Equations , in “Lectu re Not es” in Mat hematics , Vol 363 a

(co nference on the Numerical Solution of Differential Equations ,
Dundee , 1973), Snringer—Verlag , pp. 55 — 63.

Factors involved in the developnent of good software are discussed ,
with practical reference to pro gr an s for solving ODE’s. These
fact ors include the basic structuring of’ the pro gram s themselves ,
along with the approprianteness of various 1anguaa-~e facil i t i t ies ,
comparisons of efficiency, proofs of correctness , certification
and dist rubutIon e t C .

Keast , P . ,  The e v a l u a t i o n  of on e— d im e n a~lofla1 qu ;i d r a t u r e  a-’

r o u t i n e s , T e c h n i c a l  R e ; ) o r t  t~o .  a3 , U e p a r t n e n t  of a
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a - 6. EVALUA TLON S

a) GENE RAL ARTICLES AND MISCELLANEOUS EVALUATIONS

— EINAHSSON , Bo (l9T~ 1: Jtv~rc1ering av ai r~t c-ri t~t±sk 1arofrr-~v~tra 
- En

kombinat iOn —w a-a -a ter c -o tik , num erisk anaJy s , -it talogi och ~nforni at i On s —

teknik  ( i n  Swe- a - ia - ;h ) .  (E~ aiuat i --an of mat nematical sc-ftware — ~~ combi-

n a t i o n  of’ rnathcniot iCS , numerical analysis , c:-rn~a ut e r  science and
— library s c i e n c e) ,  ITM Wr -r k in ( ~ Pa~aer Nc 19. Lecture at Chalmers Institute

of ‘rechnolo~y.

a- GEPNER , Herber t L. User ratings of software packages , Datamataion
-
‘ (December 1976), pp. 108—133.

More detailed results are available as “User Ratings of Proprietary
Sof tware ” for $12 from Datapro Research Corporation , 1805 Underwood
Boulevard , Delran , New Jersey 08075.

a - - ~- c - ha - . ,  Fred 0 - :  A i lea for Tolerance in the c-~v a-i ac -raition O.
ieL 1 a-ocs c-a-na 0-:othe aat i ca- il Softc-~ere. c - L 1  f. e-~a-llcCtcr ‘Cal ii , - a - c . 3,

0-~overrber 1i7 1 , pp. 7--B . a

LIM , R .  T .  C.  and B LACKBURN , J .  D. : On program ver~f1cation in numc riL a- a- l.

methods , Let te r to the Edi tor , The Computer Journal , Vol.  19 ( 1976) ,
pp. 272—273 .

OESE~ , R. [197k]: Some Performance Test of “quicksort” and
Descendants CACM Vol 17(3), pp. 11a-3 — 152.

Detailed performance evaluations are presented for six ACM algo—
rithms : quicksort (No 6k ) , Shelisort (No 201), stringsort (No 207), a
“TPEESORTS” (No 2~5), quickersort (No 271) and qsort (No 1402).
Al gorithm s 271 and l~02 are refinements of algorithm 614 , and —a-.l1
t hree ar e di scussed in some detail .  The evidence —çiveri here demon—

a strates that qsort (No 2142) requires many more comparisons than t s
aut hor claims. Of all these algorithms , quickersort requires the a-
fewest comn-ari sons to sort random arrays.

LOESER , Rudo l f :  Survey on al gor i t hms 347 , 426 , and Quick sor t .  ACf ~1Tr ansac t ions on Mat hema t ical So f tware , Vol . 2 (1976) , pp. 290—299.

f-t \a - )~ EN , Niel K. and S I N C OVEC , Ri cha rd F. : General software for -c- i r a - ia-i l

d iffere ntial equations , Lapidus , L . and Sah ie sser , W . E.  ( e d s . ) ,  0- a - a a - - - r i c i 1

Methods for D i f f e r e n t i a l  Sy a--a- t a aa a -~~, Aa aialemic Press (1 i 7 E a )  , p p .  2 2 i t — 2 - ~2
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NG , E. W.: Mathematical Software Testing Activiti ,-s ,
pp. 135 — i14i.
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a OSTERWEIL , Leon J. and FOSDICK , Lloyd D.: DAVE-—a validation error
detect ion and doc umentation system for Fortran programs . Software—
P ractice and Experience , Vol.  6 (1976) , pp.  4 7 3 — 4 8 6 .

OSTERWE IL , Leon J . :  A proposal fo r  an In tegra ted  L e c - t i n g  systen  for
computer programs . Technical Report No. CU—CS—0 93—76 , Department of

Compute r Science , Un ive r s i t y  of Colorado , Boulde r , Colorado ~0309 (1 976) .

~ICHA RD S , F. R.: Computer software: testing, reliabil ity c-a-oth-1S, and

q u a l i t y  assu rance.  Mont erey ,  Naval Postg raduate School (197 ’4 ) ,  80 pp.

SLYSZ , W. P.: An evaluation of statistical software 
i n  th e  s o c i al

sci a ores. ConmiuniCationS of the h 2-l , V o l .  17 , No.  6 ( 1 Y 7 4 ) ,  p o .  326-332.

$u~~ ral hundred coil ~ ‘e and un ivers i ty  ecsa~-uter insta ll a t  3 can s SOW

a-f~ c-r various ty~~-s of stat ist ical  -~ac~~a~a ;- 5 for cc - i lL r~Li - x 5 u .  Anon 1 r

those most widely ava ~i1alle are 00-16 IS , 0-~ 0--S, ~fl , r~~ ’ TEXT a n i

~0-AP . In order to ia -rovide users with a bas is  for sel- :ct ic- n anl  use ,

test s were ma- c for c- id a- of the syst ems , aol  the  result s are

sun~ arized as to  coc ’a and r~a r f o r a i f l C u .
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16. EVALUATIONS

h) LINEAR ALGEBRA

BARWELL , Vic tor and GEORGE , Alan : A compar ison of al gorithms for solving
symmetric indef ini te  systems of l inear equations . ACM Transac t ions  on
I’ta-ihe-matical Software , Vol. 2 (1976), pp. 242—251.

A. BLA SER and U. SCFIAUER — IBM Deutschland CMBH I’age  ~O1
P e r f o r m a n c e  Mea surements  on t h e  Sparse M a t r i x
Subroutines of SL—MATH

In: Rice , John R.
MattEinatical Software II , Infonra-al Proceedings of a -

Conference.
}-urdue University, h a y  2J~~31 , 197’4 .

Hh- 2 , ~:cfH n and KJI0 -0--LN , I I i a L vh : A a -  [a ~ i - c- - -a - : 3 a - - a a- a- -a-on s a - i h  I ‘~~‘a-- ;i - ‘a .
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~,
- a- , - . 2 , 1275 , pp. 111-113 .

I ) L F F , I. S. and REID , J. K.: A comparison of some methods for the
solution of sparse overde termined  systems of linear equations ,
Jour nal of the I n s t i t u t e  of Mathematics and Its App lications ,
Vol. 17 (1976) , pp. 267—280.

0-- LPAI ~[1 a- Y-erra-etti V : 0 - - n a-p u 1 ~on of I I- - a- :a-a - 1 I - a -~ a - - A a - a -~ 
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~~ : - a - ’ i s  —

- . - u t I ~~r a - a a-~a~ c : I ~c r  -~~~~, 7-n . 73P -a , I - -ic . 1 , J a - a~~ a- : — 21-a - a - a - a -  i L l a , ni . 15_ a :~.

GIBBS , Norma n E. et al .: A comparison of several bandw id th and profile

red uction algori thms , ACM Transactions on Mathematical Software , Vol. 2

(1976) , pp. 322—330.

: J - ~ca - . , Lich-c-r~ J: - - - r - t I f y i n i p  0- i near Uquation Sohv ai ~~~. i . ~~I a l a -~~~0- .o- : a - a -— a

.~~t t er -  ~ -1 L, , Ca. 3, October 1 , pp . 21—27.

d I ; 3 o N , ,\ .  I .  aa -~ l R \R NE Y , J. R. : 10- mo ricil solut ion of large s y s t e ms
of ‘ — t i f f  o r d i n a r y  d i f f e r e n t i a l  e p i . a - t i o n s  in a n o d u l - i r  s i m u l a t i o n
f~~am~ — -rk , 1~ 1 ; a i~~us , L. and Schb- sser , W . E . (eds.) , N~mieric~il M eth ods
for D i ff a - - r a - -u t ~- iI Syst em s , Academic Press (1976), ra p .  97—1 2 -l a - . ~~~~.
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C. L. LAWSON — Jet Prop uls ion L a - i a - a a - a t o r y  - -

Standardi zation of Fortra n Cal lable ~a - i L pr ’r~,:-~ 
‘~~gt

for Basic Linea r Al gebra -

In: Rice, John R.
MattEmatical Software 11, Informal ir~ cr-e Lj
Conference .
Purdue University, h a y  29-31 , 1970 .

MADSEN , Niel K. and RODRIGUE, Garry H.: A compan i on of d i rec t  method s
for tnidiagonal systems on the CDC—STAR—100, Prepr iot UCRL—76993 , Rev. 1 .
May 1976, Lawrence Livermore Laboratory. Presented at the SIAM Thu
Meeting , December 1975.

?~cCLELLA~~, M. T. [197 31 : The Exact Solution of System s of Linear

Equations with Polynomial CoeffiCleOt S, JAChI Vol 2OV~) , pp .  563 —

A algorit~~ is ra -resented for computing exactly general solutions

i cr systems of linc- - ir equat ions with iflt ac0-cr  a - a r  polynomial coeffi-

cients.

McCLELLAN, M. 1’. [197141 : A Comparison of Alpc-~rithm s for the Exact
Solution of Linear Equations , University of Maryland , Computera- Science Center~ Techn . Pep . TR— 290.

A computing tim e study of several -il Lnrithms for thc exact Solution
of syst ems of linear equations wit h m t - a - n c r  or mca-lynomjal coeffj..
cients is ‘~resentea-L The ora-rilytical c-m -a-ut-in~-’ tin es for ratjon’~l
Gauss elimination , exact covisior~ elirrb naa - t  i on  ( - c n e — s t a -~p and
two—stem ), an al the nodula r air~orithm a-ire surnla-arized and sunnlemented.
Extensive cmo iricri l studies illustrate tic - s up e r i o r i t y  -af t he
modular algorithm in agreement with the -analyti~- oL rc- -s -- a -jts. All
-il2c rithm s were prca~ra~smed in PORTThI0- IV for the 0-ia-C— i Syst em ta - a - a -i
all cases -‘crc run on ‘t UNIVAC 1108.

CLEVE B.  ~~ U 3R — U n i v e r s i t y  of I-a-’ew ~~~‘ X i  L O  P a - a
Softw ire for ~1a - tn ix Comput - a -t i o r-ts —

~ 1

In: Rice, -j ohn R. 
-

~- : atn€a -a- ~itica1 a-. ta-~a - c u~~ II , Infc-r -’-~~ - a- a-~ a-c - ~~~~~ _ f  a- a
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burd o ll:,iversity, 1-0-iy ~i—3 1 , 10~~a- . a- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~ 



I 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- -

NFwl a-~-I a-a- ~~, \ .  C. R .  : Qual ity tests for li na - a -a - a - r an Iunti on so1— ,’a-r ~a- Po-~~ rt-’- -
a a 1 Co~ puter S c i ’u e , University of Kentuck y, Tea- I an  i~~~i Report Nc . 17—75

0-~a-~ FPa- Pa-L [ fA JA — Univer . of Cal ifornia — Berkel a - a - v [~~,- c- 2 ’
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mp. 209 — 222.
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u n p u b l i s h e d  ( 1 3 / 3 ) .
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~~~~~~~~~~~~~~~~~~~~~~~ (dd . J . IC kt e a -~)

Academ ic Press , L o n d o n  an d ~ew York ( 1 a - / 1 ) ,  pp. 229—~ s9.
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the  a -a -i an t iv a - c -  Si’ pson ’s rule and under certain circumstances at
ic-ant two of these new methods perform better.
Thi s report is a prel iminary version of t Ic -a - a -srt i a :1e with t l - e same
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text than the article , which mostly consists of c - a - - ri oter print —outs.

KAHANER , David: Repor t on the Los Alamos quadrature workshop. SIGNUIMa- Newsle tter , Vol . 11, No. 1. (May 1976), pp. 4—26.
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:a i a t i c  n um e r i c a l  i n t eg r a t i o n  over  a fini te interval s

a- cQ~~~. A ç ~ 16 (197-fl , pp. 6 9 1 4 — 6 9 9 .

P iessens , H . ,  Pa-n a l g o r i t h m  for autor latic Integr ation ,

-~ Angewarldte Infora-natik i~, (1973), pp. 
399—401.

Piessens , H . ,  an d Dei)onker , E . ,  Pa- Bi bliograPhY Ofl 
-

Automa tic Integra~~i Ofl , R e p o r t  TW 26 , ?\pplied -lothemat iCS

a - and programming D iv i o i o n , Katholteke University, L e u v e n

(August 1975). Celestyne fllaafl 200A , B-3030 , N e v e r l o e ,

Belgium . (i~or publi a- ca- a S Version a - C e  a- ac f l o ra -c - I - a - er  in re (a-iiOfl 7)

P1a- NLNN , Rc~)ert : Ir a - /ia - t aa -~a-c-~ ttic a- Ia - ia - I t no for- the i a - a -~ - a- - rot  ion of
a-j sa -a i 11ato~~ l’una -ct ic -a -n a-a , Pa-a-pc-It i~~ 30 , a- Ovea- ahc -r 1 l i L a - . App 1~ ed

a- ba - itt l enn~ ticS and I n  ~ a- a- a a- a-N a- a- c a- :)iv ~a - a - i a-a-n , University c-~ La- a- a-va a - .
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:rc used in the ca- a- :uia-a-t~ a - c - ra - ( a - a -  t a -iC quality a-~ . Lxtensive
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a- a- l L~ oI-i~~ , R and DL C a- N a - c - I N , L: ‘ic sting and Cola-a-pan sc- a - a - 01

~a-cop a--atur~ Routines. Idr: a- i- -a - c r  i pt , AI a -s l eN t-a - a - a - t I~ a- a a - a - a - t~ c- ac and
i a -r-~~~ a-~n1fting Division , University of -

, Jan uary 1~ , 1976 ,
22 pp. 

-

RICE , John R.: The ;ul gorithsa- selection problem . In “Advances in Computers ,”

a- Vo l .  15 , N . Rub inoff and M. C. Yorits (eds.), Academic Press, New York , 1976,
pp. 65—118.

S Section 3, The Selection of Quadrature Algorithm s, pp. 77—82 , discusses

a- 
ten differe nt evaluations.
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\c a - a - Ia -- ’ r i a -  Press (1976) , pp. 45—66 .

FOX , P. A.: DEfiUB: Integration of a First-Order System of

a Ordinary Differential Equations , pp. 1471 — 507.
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FOX , Phyllis (1912]: A comparative Study of Ccitiputer Programs for
Int egratin g Differential Equations. CACM 15( 11) ,  pp. 9149 — 951.

A study comparing t i e  performance of several cc~nputer program s for
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Elementary Functions , 1971 Fall Joint Computer Conference , AF IPS
Proceedin gs , Vol 39, pp. 1419 — 1422.

NC , E~~ a.rd W : A Compari son of ~~ oi id Me ttiods ii d Al g:~1 U ims

for the Complex GdnIT~ I’Url Ct~~
(
~r~. ACM Tr in~~ i r t i f l T S on Math emat i cal

Software , Vol 1 , No . 1 , March 1975 , pp. 5 6— 70.

PAUL, George and WILSON , M Wayne : Should the Elementary

Function Library Be Incorporated Into Computer Instr~iction

Sets? ACM Transactions on Mathematical Software , Vol 2 ,

No. 2 , June 1976 , pp 132~ 1’42 .

‘dM N~~ LDER , J: The I~~~duc t Hr u i  F~~~l ing of Spi’ -Li l
[;~~c t iOr i Sof twar e in r h ~ NA2~ L~br. rj . ~~~c ~~~~~~~~ 1 1 ~, W lyT E R
( 1~ 1 i t ~~r )  in Lr L 2 , ~~~~~~~~~~‘; r~ C t o  ~~ u:~~~ ~~a1 ~~~~~~

SCHONFEtDER , J. L.: Special functions in the N~G library ,

pp. 285 — 30C.

tn EVANS , D J (Ed): f t ~..zw u l a  ~~~~~~ ~~~~d ~ t L ~ r : . i t  Hs.

~~~ceedings of ~~~e ~~~~~~ r ’  ~~~ r H v * r~~i t y  C r f ~~r~ :. c~~

the Tr~~t i 1 u~~ of ~t h n ~ t t  (~~~~ : l  I t s  i .j ~~1 i c i t i n : u ~~t 1
in /~~r I 1 3 7 . ~, 1. i c  ~~~~~~ ~ ~. Hi  1 !~~.
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~A L1dE R , J .  S . :  A u n i f i e d  a l g o r i t h m  fo r  e l e m en t a r y  f ions , ~ r d i i

1 971 Spring J o i n t  ( n 0 u L c r  ~~~i i i r e nce  (1971) • pp.  379— ~85.

~~ i i , W . . , l . H/~I R , 0. l~ . and ORS~~R , D. J .  : A p o r t a b l e  j \ L 1 n d e d  i t ~~ i i ~ion
i r it hme ti c  package  :ir I I i h ry w t t :h F o r t r a n  I c l - ia;) i i  r
\CM Transac t ions  on M i t h ~~~ t t  Lca 1~ Sof tware , Vol 2 (1976 ) ,  pp. 2 0 9 - 2 3 1 .
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16. EVAL UATIONS

f )  OPTIM IZATION

DENNIS , J: Nonlinear equations and nonlinear least squares. In
“Survey of Numerical Analysis 1976” , proceedings of the York
University Conference of the Institute of Mathematics and Its

App lications held in April 1976, Ed. by R A Scriven and D Jacobs,
Academic Press , to appear .

MAHENDRARAJAH , A. and FIALA , -F.: A comparison of three algorithms for
linear zero—one programs , ACM Transactions on Mathematical Software ,
Vol. 2 (1976), pp. 331—334.

NERINCKX , D and IHIAEGEMANS , A: A Comparison of Non-Linear
Equation Solvers . Journal of Computational and Applied
Mathematics , 2 (1976) , pp 1l~5_ 1L 48.

A comparative study of 10 Fortran and Algol
programs for solving non—linear equations with
one unknc~in , without using derivatives .

POWELL, M J D: A View of Unconstrained Minimiza t ion  Algorithms
That Do Not R 1uire Derivatives. ACM Transactions on Mathemat~~:a1
Software , Vol 1 , No. 2 , June 1975 , pp 37— 107 .

RAMSI1~J , H~kan [1973]: Metoder och program for ickelinjãr o~timering .

(in Swedish). (Methods and Programs for Non—linear optimization ) ITM
Working Paper No 14.

Contains a review of some modern methods for non—linear optimi-

zation and directions where to find programs for these methods.

RAMS IN , l-I.~ican and WEDIN, Per—Ake: A comparison of some algorithms

f o r  the nonlinear least squares pr oblem. Report W/C S—75: 06 . Lund

University Comput i ng Center , S~ilvegatan 18, S-223 62 Lund , 
3.eden.

WAMP L~~, B. H. [1910]: On the accuracy of least squares computer

programs , Journal Amer . Stat . Assoc . 65, pp. 549 — .65.

WEISS , Rotraut [19731 : A Comparative study of Multidimensional . FUflCtiofl

Opt imi zers. CGTM No 1148 , SLAC Computation Group , Stanford , 
California.

Comparison between P’~AXIS (Powell’s conjugat e axis method), 
STREAM

(Ros enbrock ‘~~thod ) and MIGRA D frorri MINUIT (C~~N). For the class 
of

functions on which the minimizers in this stu-ly were tested there

is no doubt — PRAXIS is , by far , superior .
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16. EVALUATIONS

g ) INTEGRAL EQUATIONS

ANDERSSEN, R. S.: Stable procedures for the inversion of Abel ’s
equation , Journal of the Institute of Mathematics and Its Applicat ions ,
Vol. 17 (1976), pp. 329—342.

ATKINSON , Kendall E: A Survey of Numerical Methods for the
Solut ion of Fr’e~ iolm Integral Equations of the Second Kind .
SIAN , 1976 , 230 pp.

ATKINSON , Kendall: An Automatic Program for Linear Fredhoim
Integral Equations of the Second Kind . ACM Transactions on
Mathematical Software , Vol 2 , No 2, June 1976 , pp 154 — 171.

L. M. DELVES — University of Liverpool Page 238
An Automatic Ritz—Galerkin Procedure for the
Numerical Solution of Linear Fr edhoim Integral
Equat ions of the Second Kind

~~~~. Rice, John R.
Mathematical Software II , Informal Proceedings of a
Conference .
Purdue University, May 29— 31 , 1974 .

NOB~~, B: Integral equations. In 
“Survey of N~~~rical 

Analysis 1976” ,

proceedings of the York University Conference of the Institute of

Mathematics and Its Applicat ions held in April 1976 , Ed. by R A ~~r van

and D Jacobs , Academic Press, to appear.

MILLER , G. F.: Algorithms for integral equatiOns, pp. 139 — 1)47 .

In EVANS , D J (Ed): Software for Nun~rica1 Mathematics .

Proceedings of the LoughborOU~~I UniversitY Conference of

the Institute of Mathematics and Its Applicat1ofl~ held

in April 1973 , Acaden~i~ Press , London 197’4 .
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17. FORMAL PROOFS OF CORRECTNESS

AMBLER , Allen L. et al.: GYPSY — - a language for specification and
implementation fo verifiable programs. To be presented at the ACM
Conference on Language Design for Re liable Software , Ralei gh , North Carolina

BASU , S. K. and MISRA , J.: Some classes of natural l y provable programs .
Proceedings of the 2nd International Conference os Software Engineering

(13—15 October 1976), San Francisco , California . Available from ACM or

IEEE , Catalog No. 76 CHh125—4C , pp. 400—406.

CHOW , Tsun S.: A generalized assertion language. Proceedings of the 2nd
International Conference on Software Engineering (13—15 October 1976),
San Francisco , California . Available from ACM or IEEE , Catalog
No. 76 CH1125—4C. pp. 392—399.

COUSOT , P. and COUSOT , R.: Static verification of dynamic type propert ies
of variables , Research Report No. 25, Laboratoire d’Informati que , Grenoble ,
France.

DEUTSCH , L. P.: An interactive program verifier , Ph.D. Dissertation ,

Computer Science Division, University of California , Berkeley , 1973 ,
and Xerox PARC Report CSL—73—l , Palo Al to , California .

DIJKSTRA , E. W. : A constructiv e approach to the problem of program

correctness , Basic Informa tion Technology , Vol. 8, No. 3 (1968), pp. 174—186.

FLOYD, R. W.: Assigning mean ings to programs , Proceed ings American

Mathema tical Society Symposium in App lied Mathemat ics , Vol. 19 (1967),

pp. 19—31.

GALLAHE R , L. 3.: Adapt ive quadrature and proof of program correctness.

Presen ted at SIAM 1.976 Fall Meeting, Atlant a , Georgia , 18—20 October 1976.

‘
~
‘; GERMAN , S t v ~ r M and WEGBRLIT , Ben : A ~~~~~ si - G  I IHUL t ive

A~~ e r t  r is . IEEE T T - ~r~~i~ t 1cn5 on Software Engi neeri : y ,, Vo~ ~ — 1
No. 1 • March P~75. Pp. :~-7~~

~~ : , ~ - -~: i1d I ;  ~~~~~ ., ~~~~~~~~~~ L ~nc~ F~. DSOE , W ~ ‘ : An I~~~er t~~ve

i~r~ ~~~~ V ~f:(-~ t n ~ n .  1i1 ? 1 r ~~ ~ct ion s o::

Fr r~~rr~~~’, Vc -i - - :  —1 , . , - s~~s fl75. ~~
- . ~. ~~~~ I .

CRIES , D.: An illustration of current ideas on the derivation of correctness
proofs and correct programs , IEEE Transactions on Software Eng ineering
Vol. 2 (December 1976), pp. 238—244. 
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~ - t a l io n , A t - i  T n t - t i . : , ’ i

V o l .  ~ ( 1 9/ T )  , ~p.  16 5—H ) .

K~ ~ ~‘HAI) ) R. F. - r , 1 PAF I’.~.R , D. H . :  On he -~~ i~~L~ $~y of
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~ : - - r 1 1 ’ ,’ I i  r - ~~: .  1 ,

‘Ii i -  1 .~~ II , _ 1~A 1 (  l - ~ / 2 .  ‘i’F~~ Li  - — Gi l  I
(
~1~j I S 1 c,~t .

K I N ( , J .  C. :  i’r o v i n g  program s to be corrc - t ’ I , T I  !‘ r ,~~~ at : t  H ,i~ ~~ii
-~~~it ~ i s , V~’1. 20 ( 1 ) / I ) ,  pp. 113 1—1336.

~ [5(~, J .  ~~~. A n t  nr , P h . D .  I J i s s t r t :  L i o n , C -i  negie ~t I ion
~~~~~~~~~~~~~~~~ N i  i.~~- n ig h, Pe ’insy l v i n i a , 19(9.

~ I ~O , J ;imi-~s c : .  : ~~ - i1 o l I t  ‘x~ ciit IOn 1 0 1  Pr1)~:r- ìO I t - s t i i i g .  ~C 082
(Cit 1 - - i~~~ ( 1 ) / . ‘~) ,  ‘~~~n p i i t  t o  5 -  I n n -  Lment , IBM Thoma s ~n t s o n  R n ’

C n -r , y - . : t ,  - n  ‘t - - i 5 i t n , N. V . A l s o  in C n , u i c n t i e n s  of V ’~ , Vo l .

( 19 1f- )  
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t o  ~ e Ia s, Ca liforT a, p. ~ 2 8— 233 .

I.A ~Tl ’Si N , B. W.  et al . : Repor t  on the  p r o g r a m m i n g  I . i i n in ’sn’  E u c l i d . 51 CP l.A~
Notices, Vol. 12 , No. 2, February 1977 , Spec Ial i s st i o , 3 + 7~ ’ pp .

Th is  repo r t  descr ibes  the  Eu c l i d  language , intended for  t h e  o x p I t - n i - t i O n

of system pro gram s w h i c h  a re  t o  t i e  v - r i f l ed. E u c l i d  draws h e a v i l y
On

o. ~ \ , I- . I . . :  The c ur r en t  s tat e  of p r o v i n g  pr ogr . im s c o r n  - I  , Proc.  ~~~~ACM A~~~ i .i l I ’ , ’ i i . r .ni - -  1972 , •V 1 , ~ w York , 1972 , pp.  39— ’t 6 .

I , . -’ - -~-j , :~~~jd ~~,1 SI - J : K l , ~~~~~ Ili i ’ - t i :  A t i t t a t i  c -  I~~ - r .l :t: v t - r i f t  -a  I on  V:
‘.~ - r i t  i - a t i o n — o r h  n t - I  p r oof  - u t ’s Hr  ; t r r i v ’ - t , - n ’  u S; , dfld ‘l ; it rs .

‘ p t .  o t  ( ‘ d u t ~ I S t - l t - : n  o , S t , t t f o r d  V t i i - ~~- r - , i t v  (~- L - i c t i  1 Q 7 6 ) ,  r
’
~~
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IIILLL R , Ldward F: RXVP, Fortran Automated Verification System ,
Level 1, User ’s Guide , Fthruary 1975 , Program Validation Project ,
(LNLRAL RESEARCh Corporation , P. O. Box 3587 , Santa Barbara ,
California ~31O5.

• MILLER , Ldward I’ : RXVP , Fortran Automated Veri fication
System, Cevel 1 , System Summary October 13714 . Program
Validation Project , UESLRAL RESLARCFI Corporation , x-> .O.iiox 3587 ,
Santa Barbara , California i3 105.

De MI LLO , Richa rd A. ,  LIPTO N , Richa rd J. and PERLIS , Alan J .: Soc ial

processes and proofs of theorems and programs . Proceedings of the Fourth
ACM Symposium on Princip les of Programming Languages , Los Angeles , California

(1.7—19 January 1977), pp. 206—21 4 .

MORRIS , J. H. and WEGBRE IT, B.: Subgoal induction , Xerox , Palo Alto

Research Center , Report CSL 75— 6 (July 1975) .

NAUR , P.: Proof of algorithms by general snapshots , BIT , Vol. 6 (1966),
pp. 310—316.

NEUMANN , Peter C. et al.: Software development and proofs of multi— level

security, Proceedings of the 2nd International Conference on Software

Engineering (13—15 October 1976), San Francisco , California . Available

from ACM or IEEE , Catalog No. 76 CH1125—4C , pp. 421-428.

PARNAS , D. L., et al.: Using predic ate transformers to verify the effects

of “real” programs . Forschungsber icht BSI 76/3 , Technische Hochshule

Darmstadt , Fachberei ch Informatik , Darmstadt (1976) . Also available from

the Departmen t of Computer Science , University of North Carolina .

RAGLAND, L. C.: A verified program verifier , Ph.D. Thesis , Department of

Computer Science , University of Texas, Austin , Texas, May 1973.

REYNOLDS , C. and YEH I R . T.: Induction as the basis for program verification ,
IEEE Transactions on Software Eng ineering, Vol. 2 (December 1976),  pp. 2 4 4 — 2 5 2 .

~
, ‘H(i.Pii , V: A Pri .Cr - l !n  V~- t ’ i f i ~ - i ’  Wi th At -i t- i inns  ~n ‘ r’T : s ~
~- -J-- - - t  

~~ . F t ’ f :  Pi’ - t i - - liri C s - f the “I l y t i n l o ic tn- - .t
I ~ i r — I iTh on r 1 1 °( I a r’,

/“ I - t l i  - ‘ i 5 / 2 , 1 , . 
- - ,

f.

— 9 6—



~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ l i r ~~~~’

S~UC~~~, Leon C drid l ’OShl.i , - o y  L: !ii~ n’ r- rt ~on C ur : n e p t ~; f( -r ?oI~~—

—Metri c Soft~ai~ VaIida~ion . i~r~~r’ -,n ~~ n~~. of tne Ii t o r r , i t  or al

Conference on Reliable Sof tware, 21-23 I - 1r - i l 1q75 , ‘i - n  At t~~les ,

ili1br~ ia , pp. 53-71 .

STUCKI , L. C . ,  et  a l . :  A me thodo logy  for  p r o d u c i n g  r e l i a b l e  so f tware , : -

Vol. 1 and Vol. 2. McDon n el—Douglas  A s t r o n a u t i cs  Co. , H u n t i n g t o n  Beach ,
Cal i fornia  (March 1976),  228 and 339 pp .  NASA — CR - 144769 and 144770.
Avai lable  from N TIS as N 7 6 — 2 9 9 4 5 / 2 W C  and 29946/OWC .

SIJZUK I , N . :  A u t o m a t i c  v e r i f i c a t i o n  of pr ograns  w i t h  com 1 l i - x  da t a  s t r i i n t u r ~-s ,
P h . D .  thesis , D e p t .  of Computer  Sc ience , S t a n f o r d  Un i ver s i t y ,  S’I’\N-CS-7S—~ 52
( F eb r u a r y  1976) .-

SYRJXNEN , M . :  On const ruc t ion of cor rec t  pr ogratr s as a t w o — l e v e l  p r o n es s .
OtaDATA ry (1975) ,  137 pp.  (Finla nd) .

T0I’St , R. W . :  In te r a c t i v e  program ve r i f i ca t i on  using v i r t u al  ‘r ograms ,

P h . D .  D i s s e r t a ti o n , ‘ritve rsity of Ed i nbu rg h , Sco t l and , 1975.

WU I-F , W . A . ,  et a l . :  An i n t roduc t ion  t o  the c o n s tr u c t i o n  and v e r i f i c i t  Lou

of Aiphard program~ , I t -I rE  T r a n sa c t i on s  on S o f t w a r e  Eng i n i e r i n g ,  V I I .  2

(December 1976) , pp .  253-265.

WUL I - ’ , W i l l i a m  -1 .,  et a l . :  Abs tr ac t i on  and v e r i fi c a t ion  in Aiphard :

in t roduc t ion  to language and me thodo logy .  U n i v e r s i ty  of S o u t he r n  C a l i f o r n i a ,

Marina del Ray,  I n fo rmat ion  Sciences I n s t i t u t e  (14 June 1 97 6 )  50 pp .

Repor t  No. I SI / RR— 7 6—4 6 .  Also a v a i l a b l e  as AD—A 028 365 / 5WC f r o m  N T I S .
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18. STRUCTURED PROGRAMMING

ABRAFIANS , Paul: “Structured Programming” Considered Harmful .
SIOPLAN Notices , Vol 10 , No. 14 , April 1975 , pp 13—2 14 .

AhLEN SWORTH , J A: g~~u0turPd P OgraflU11flg in Fortran.

Sandia Laboratories , A1buquer~ ue , N . M . , Report SAND -75 0~ 2 3 ,

September 1975 , 56 pp.

ANDER SON , Peter C: Structured Frogranvrdng Rules in Fortran.

New Jersey Institut e of Te~~ nOlO~~ , Newark , New Jersey 07 102 .

B. S. Baker , “An Algor ithm for
St ruc tur ing  Flowgraphs” , Journ. ACM 2~4 ,
98 — 120 (Jan . 1977) .  

—

BATES, D. (ed.): Infotech state of the art  report :  s t ructured programming.

Infotech, Berkshire, England, 1976 , 495 p p . ,  $185.

CARROW, John C.:  Structured programming: from theory to practice.

Proceedings of the 2nd International Conference on Software Eng
ineering

(13—15 October 1976), San Francisco , California. Available from ACM or

IEEE , Catalog No. 76 CH1125-4C, pp . 370-372.

CHARMON~tAN , S and W~.GENER , J L : On Structured Programing in
FORI’RAN . SIGNUFI Newsletter , Vol 10 , No. 1 , January 1975 , pp. 21-23.

~POLS , G A and DEC}~~RS , F ( 1975 ) :  Aspects of structured
programming in FORTRAN . Informa tie (M~sterdam ) , Vol 17 

—

(1975 ) ,  pp 12 1—1 31 .

DAHL , 0 J , DIJKSTRA , E W and FIOARE , C A R : Struct~~~~d

programming . Academic Press , New York , 1972.

ELCOT, Calvin C.: Structured programming with and without GOTO statements ,

IEEE Transactions on Software Engineering, Vol. 2 
(1976), pp. 41—54 and

errata p. 232.

GILB, 1.: A skeptical view of structured programming and some alternatives-—

- I 
part I, Computers and People, No. 5 (1976), pp. 20—23.

GILEA DI , A. N.  and LEDGAR D , H. F . :  On a p roposed measure of program
structure , SICPLAN Notices, Vol. 9, No. 5 (1975), pp. 31—36.

H~IHNER , Eric C. R.: Structuring. Proceedings of the Fourth ACM Symposium
on P r i n c i p l e s  of P rog ramming  Languages , Los Angeles , C a l i f o r n i a
( 17- 19  January  19 7 7 ) ,  pp.  20 1-205.
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Cont inuec : rom Block 20. -

- The aim of t he  bibl iography is to be usef ul in the prod uct ion and evaluat ion
of good so 1 t’-iare for  numerical mathematics. However , it does not incl ude

- r ef e renc et  to algori thni s  in the numerical  analysis l i t e r a tu re, nor does it
include r e f er e n c e s  to individual  software products (routines). The sec t ion
c-n bibliograp hies includes marl)’ entries not strictly within the scope of

- the pres crit work. I have tr ied to get the sections on Numerical program
lib rar ies , Tra nspor tab i l i ty ,  and Evaluations , as comp lete as possible , but

+ the other sections are nbC SO well covered , especially as regards matters
outs ide  of numerical software.
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