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Leod into the mowory from tope. or information in the memory to be written
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CHAPTER I

YVHAT IS5 MATIE MATIC PSEUDO.COIR

e -

VIATLHATIC poendo~natio s o set of words, numbers, aud symbols arrapged %
ctvs o osonplote, logical atstement of & problen. The primery unit of

pooude-coda i& the sentencs. There are three types of sentences; input-

cntprt, veatiel, and cquation. Input-ouiput seatences cause data to be

on L. Copntrel sentences determine the varicus paths” taken through the -
t

sropran durisg running. Ordinarily, the senitsuces. which are numbored im
ageending arder, are exesuted in that crder. Contrsl senterses cen alter

this choia of executlon in any way the user deslres.

Fauaiion sentences are stated ns explicli algebrale equatiocans auhjéat to
cortein conventlons listed io Chapter IIl. The left membsr of the equa-
iion zust bo the dependent variable, followed by an equal sign. On the
rigat ‘pide »f the equation appear the varicus wathematiesl funstlions of the
independent variables that are needed to caloulate the value of the depen- ','"?‘ :
dent, variable. Some examples of equation sentences foliow;

(30) X =~ {15%Y43%Z}/SIN A

{6} x(1} = A{1pB{J,1} o

(i1) VAHTANCE - SUMSQUARES/LG-MEANZ o

Input-sutpot and control sericnces take the form of English inmperative
Statemonts.. The Pirst word of the impui-sutput or control sentence te
the system the general type of someond being ,gi'lrsua' The ronalring words

tre sputeoniput or sontrol sentence give further details avout this
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PANLIGTIC poeade cade plutawent of this problem is as follovs:
L) VATR 2 Q.2 (0.2} 0.3 SINTENCES 2 THRU 6
VARY A 0:-;"} ' i‘n i .":-‘”.' i (' :‘«;‘-‘N'I’["“ICI:S j THRU

VARY B 1,8 (0.5) 2.0 SENTENCYS 4 THRU & .

: $2 X #(Z2A(24%} /(39009 A7 ~4 ROOT {3%P) .0

WRLTE AND EDIT ¥ X & P

(&) STOP
Sontesco 1 will get P to its initial walue, 0.2, and will insert following
soniones 5w control operaillon which will add the increment., D2, to P and
Ciumn senteol o sentence 2. When P oxcecds ite limit value of 0.8, won-
“ion WAL jump to tac next uporation following this sontrol, in this case
sontencs €. Senbonces 2 and 3 will perform similar functions for A and X

“e Juage scuponents Lo these three sentences indicate that gentence 3 llea

Viiliia the renge of sentonue 2, end sentence 2 lies within the range of

2@ le This negting of lbeps weans thot X, the voriable of the inner-
120p, willd take m e o 3ts values, for each value of A and F. Hhen

]

ene vaste wf K axceods ito fimlt velue, A4 will be incromented end X will b

-

rovet o ite andtiadl velue. P will bs incremented and & and X will ba ro-

A0, anel tiue A oxeants itz limits. Jn this way 100 values of ¥ will be
wapated sod sadvtens Senlonce © will supply the negessary sontinels for

i setput and step the programe

Seanle Problom 23
Wo hmve m samples of 10 values each of a statistical variate. # sentinal
ol Z's follows the lest sampls on the tape. We wish to calcvlate the mean

aud varmance of each sample and edit the output for a uniprinter.
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i Yot e pratem ellosate the dnpuft aod culput ssrvod. Tne Vath- Meid
sevdusvsie for this problen woukd beg

M TTEI TOL0) IR SENITVDL JUND 7O SENTENCE 1L e

IART T 1 (1) YO SENTEXCE 5 THRU 6 .

£ BMEAYN = SUM/10

fp) VARTANCE = SUMSQUARES; LO-MEAN -

{9 WRITE AND FDIT FOR UHIPT TR MAEAN \.Mf IANCE o

(10} JUMp TO SENTENCE 4

(11} STOP «

Seatences 1 aud 9 are inpul-oviput siatenents; asentencss 4, (O, aad 31 are
sontrol statements. The rest are ali equstions. The 10=quantity RITay
resd 1 by sentence 1 will ocoupy 20 wards of atorage; a;n‘ae gll vumbers in

side the Math-Metic syatem ars in 2 word fioatang decimal form. ‘Thereforw,
evory time ssutente X s exccnted, the next 20 word item is mavel Lo the
cirreat Lhen wosition,  Thess items are automsticelly read frou the input

w3 G0 word blovksly URSUATET NRCOSELAIY. ihe user should cansidsr ihe

vt Tleme aveilable ong al a LN Al the READ sentence g exo g tEs
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consrol moves on o sentepcs 8. Sentencs 1S prints qut, In Pioailng dedimn

form, the largust element of D snd senteoce 16 tella ihe syaten the prablau

18 fintshed. The ayetem then aulomati ally chenks the resdability oi the
information on the outpal tapes and printa oub the bumber of Fioocka on eash,

he word “CONVERTED® in sentence (0 pwans edited with a properiy Hisced

decipnd polate The aystem agzun-y WRITEYs (WRITE<ITEM's WRITE-ARKAY a! &r

for high apeed printer unless ctharuiuce opocified
30 G P ;

Semple Problem 43

We have & input tapes; one contzins n sets of vaiues of A, B avd U with »
seotinel of Z's after the last set.  PRogioning with the bicck efter the sen

tinel, thia same tape sontains in seis of values of F, {3, H and N, Aualu

sentinel follows the last gsei. ‘he other input tape cuntains p svts of

values of D and Ej p » maxim,n} > wish to evaluate X whors,

g LPC00XYIARSY)

BLI N Tk

where e value of oA ls iyped ln Juciag tha probiem run, ¥ pagomon ik thi
vadues DO il 14y axe 300 Lur soch 8a% af values, of A, B, argl Iy

and the first get of valuves of U und E goes with the Pirst sei o7 4, B, and
e

We alsn wish to evaluate 1(2 where |

FQ!: 6“":‘

PO

where the first set of values of 0 and E now goes with the Lirst gel vl
valuvs of F, G, H, and N. BEdited culput is desirsd, consisiing of A, Y,

D, £ and X, in the first case, and P, D, E, and X, in the savond. Oaly ons

ratput tape is tu be used.
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saa Tollowing ip a laghe) ¢ pseudo~code for this problem;

(1Y neres ot AT n

A\ il Ll BLESUN . o

(2) WPAD A,RB,C SERVO 4 STODNAGE A IF SENTINRL JUMP 10 SENTEICE &
(3) WD D E SERVO 5 ,

(4) VARY Y 1 (0.1) 3 SENTHICE 5 THRU 6 .
(5) X1 = (TE10PwymarsTy LLPEA)3 /(R PQI IAC PQY E)

(6) WRIYE AND EIT A,Y,D,E X1 SERVD 6 o

(1) JUMP TH SENTENCE 2 .

o~
c2
i

CLOSE-INPUT AND TEMIND SENTLENCE 3 o

(©) CLOSE-QUTPUT SENTENCE 6 .

(10) READ ¥ G H I SERVQ 4 STQPAGE A IF SCNTIKEL JWMP TQ SENTEHCE 15 .

(11) rx

(t‘f
:3

CUTE SENTEICE 3 »

{12) X2 = (3 RQOT (F Q)+1LG (Mi-i))/(l‘f‘2°6"r};1’ H) o

(13) WRITE ERIT F D E X2 SERVQ 6 o

(14) JUIP TO SENTENCE 10 .

(15) STOP »

sontences 1, 4y 7, 14 and 15 aro control statomentse Sentence 5 and 12 are
equationg; the real are ilmput-ouiput cintements, Seantence & will yewin |

., ‘., > . : 3 (R -

serve 5 and resel Sentcuce 3 go thal the next time it is ciccuied the firsh

L pair will be brought into siorage. Senience 9 clears whaiever cubput
itens remain in memory on to servo 6 and places a sentinel oun that tape, £o

that onother cutpub may bo writites on ite Sontence Il couvses sonience 3 o

to exeeuted, aftor which control gocs to sentence 12, It would have bLoea

Al

pernisgible, -and nore efficient vo ropeat the READ imstructicn of sentense

3 ab seatence lle READ!s in this pseuda-code are ordinary FEAD's, nob

READ-ITEM's or READ-ARRAY'g, Docouse tho variables are 1istad singly rataer



han helng grouped in subscripltad sreaya.

L,

A norbtor in power of ten form appesrs ail the begloning of sentencs 5 and a
desinni exponent appears at the ead of sentence 12 The unltyping of thess
superseriph exponents is discussed in the gext section of this chapter. The

spscific rules fer the expressions io control, impu v-output, and equatiun

santences appear in the next cheptor,

The letters, digits and symbols appeering in the sentences of the ssmplie
probiems are all on the ordinary unliyper keytoard in the same form excapt
far the supevseripts snd the greatsr than (>} aad less than (<) aymbols.
Theso 15 aymbols (inciuding supsracript minus, decimal point end siash)

have squivalects on the ordinery keyboard whose puipe patterns will be
correcetly interpreted ty the system. For exampis, superscript 2 1s repre=
sentod by & “{" on the keyboard. A lisi of these equivalents appears in

the appendix to this manmuel. Howevar, a modified keyboard may be obtain-

ed frem Remi.ngtux; Rend, Univec wnlch wili produce the interndsd suparzeript
or other spesisl symbol on the typed sopy. The use of the list of equivalent
far >, ¢, and numerical exponentis brings evory MATH-MAYL'IC pseudo-code with-
in ranps of the ordinary Upityper keybosrd. ﬁo special traimiuvg is required

to tvpe paeudo=isods or to cheek [t

The experieaced programmer will cocasionaily desirs o wrlls s program Lo
a specisl problem which gues beyoud the present MATH-MATIC repertoire.

There are two types of code cther thon NATH-MATIC psendo-zede which may be
employed; the intermediate cods of MATH-MATIC, known as Arith-Motic pseudao-

cnde, end the femilin-~ Univav codz, cailed C-10. A group of iines of
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Arith-Matlie paeudo-code moy be Iusoerfed inte the body of o MATILHATIC pseudoe
cote by means of a "COMPILER" sasntence. A “COMPUTER" sontence caupes a
gimilsr insertion of any number of lines of Univac GQEU code, Theee ars
discussed thoroughly im Chapter V. Polh CQHPU%ER and CUMPILER gections may
refer o ony veriafiie appearing clacwhers in the problem er tn any conetanl.
by means of a direslory. Exenmpiss and rules of the two sections and tha
directory appear ln Chapter V. [Decnuse of the fiexibility and acope of

the MATH-MATIC pseudo-code, thees special gestions will rerely be nesded.
and the Chapter on them may be safely oumitied by thoes not, familiar with

UNIVAC.
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