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PL/ T FORMACO

PART [ Tl&, FORMAC LANGUAGE O#ExZE L @ LT3 FORMACRTF —t 2 v
L H#U 35 LANGUAGE 04334K(F FORMAC Routine WKDWTXOHHEE, FHLEOET,
seeft 72 —<y b (Format) Rz FE X KEREBLET.

§1 LANGUEGE®DIEI

FORMAC A5 — b4 v +ZFORMAC constant, FORMAC variable, FORMAC
sunctionfE %AW TFORMAC expression /M L, TOFORMAC expression O
value # FORMAC variable{Cassign3'52&TH b, PLAIRAT —ba v bEidkey-
word "LET" Z{if5 A& I biiNdINng s,

71 FORMAC assignment statement

FORMAC assignment statement @Format|ZROEEICZ D 2T,

l

LET(UI’:el;UZ:eo; ......... Z)-,,,:@.,L) ; ;
]

CZTUnid FORMAC variableT® D, ¢n (ZFORMAC expression Th O3,
CDATF — b AV bREFANDLE, AADexpression en %A LTWAFORMAC
variable® current value %A L THRLE TR LN, TOEIEADFORMAC
variable® current value &2 0% PL/I;&'T— AV P EDBRAE Keyword
VLET"WC L - TFHAEbH, 1DDLET A7 —t2v PLET{ ) ; TEEOH Dassign-
ment statement #RTI LT EVHEKE T,
<>

LET (A=B+C)
LET (A=B+3;C=A+X;D=SIN(Y))
1. 2. FORMAC constants
FORMAC constants [C/L4FIHD Y2 Fo AL, MNIANIE, BRHEEN v AT
AEHETH D ET,
a. Floating point numbers
Floating Point Number [&, 1~ 9 OPIRDPEHFTTH S, X decimal

exponent #BW5Z L LHKE T, Floating point number{Z#5.4X1077° 25

7.2X407% ETONeHELT T LAEEE T, Floating point number [IEFE

(Double Precision) TRMEINTF Y, XFOHEHEBTEFETHAZDNLE T,

0032, 6.0, —1.263E23, .0347648817E—5, 4E3
2
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exponent FHIMT AL EMNIALEH LTS I, (4E3=4000.)
b, Integer constants

1 ~ 2295 i il fedib 38 LAHH¥E -+, Integer KFloating point number
&O)ilé;‘\ﬁjiﬂf(il%@{.’ﬁ"/iémFloating point number|{C% A, Integer & Integer
Ooperation(+, —, x*, *) [IInteger K% H¥ T, XREFZ—RBRITITEBER L~

g e
Y o5 o

¢c. Rationmal numbers

Aifigg g Integer FEDHRIEICE > Clnteger/Integer O THHLINDS,

i SN2

Rational number @O A Rational mode arithmetic®4A L TRz, F
DiER B NAD L FHEEIN L KD T TEH VYINL L&, TOFHRE Integer &7
b%4, Floating point number tOREE&HHEILFloating point number &% ®
ES I

< @G>
LET(A=1/6+1/3; B=7.3%A; C=8*6/12; D=8%7/12)

Result : A=~ 1/2, B~ 3.65, C~ 4, D143
d. System constants

Wi b > TFORMAC 244 T B 3 DERA D H T T 0

dE(e=2.7812-" ) RN D base #Bb LT,
P (r=3,14159 et ) FMEERLZE S,
P (e=vET) BB %R LE T

NS5O System constant [ IEHBHFEIC L -C, BN EERTELNE T,
<{> |
LET(A=#1x%x2; B=#Ex+*LOG(X); C=SIN(#P/¢)) ;
Result : A« —1, B<X, C+~ 1.2
{5z ) FORMAC system#s Integer 2088 &3 5584 (H4id, subscripts, FAC
RUCOMB@®Argument£) Rational numberX{iFloating point
number o 4?%5)\L’Clntegérl(& hEF,
< >
3.4—~3, 3.5=4, 7/3=>2, 3/2->2, =3.4—-3, —=3.5——4
1.3 FORMAC variable
—IC FORMAC A7~ b2 v MNCH NS variable{ZFORMAC variable B 6
%5, FORMAC variableD&ZHODITHRIRICELAEAEZHRWTPL/I variable ©
ZHODTHER LTS bz Fe
® FORMAC variableDZHOKIEEE8KFET, underscore (=) %&4ATRAZD
T A, XDENxxx QLI FORMAC routine THERBINTVWEOT, STETNEER D

3




37

L

% Ao

() FORMAC 219+ ~7 (reserve) LTwaRF (#ixid, SIN, LOG, EVAL ) D4
ETHT &

(5 FORMAC variablelﬁibase,scale,precision’&?ﬁa’CmZ’:Vx@’CDECLARE'}“ZQ
2iidd DEE A

KIWCFORMAC variableD@HZLHNEIZBLE T,

() #&AFORMAC variable & PL/I variable THUAMEHMALTIEREBLD
ERzENE T,

A=5; LET(A=46); B=A; Result:B~35
(» FORMAC variable(d 4t CHRAETLIET. v 727 V7 b i FORMAC
Integer 2oL LikAt Integer [C7%x A FORMAC expression THbh, O 7 A
707 SOMEEE —31422~+31622 % THINT T X ¥ 7227 V7 FODNWARFORMAC
variable dDECLARE FALEI T UL D IMENS IONOEL

24T ALEND D E LA
¢st2 FFORMAC variable(d, Atomic variable R{fAssigned variable®2 £
T A EDHAIE T A

Atomic variableZvalue (BRI #RAhz\wvariable TEHEZ ERbDL
TWnE T, £ > TFORMAC A7 — b2 ¥ P OLEBWCEFR N E LA Assigned variabdie
dvalueZiEovariableThi (L —EERFORMAC A7 — + £ ¥ POEDICHHLNE T,
1 4. FCORMAC expression’

FORMAC expression{@&BMIKIEPLAT expression L UERICHDLNE T
FORMAC variables & constant (+, —, #*, /, ==) T&Edh, TOHFEFZ
PL/1 expression O LiERE, igi'ﬁ@?fﬁ&%ﬁ;ﬁ%éﬂ'i?‘o FORMAC expression
NEFINDLE, HUO expression|CH N b assigned variable XX OHATOME
(current value) ZEALTHELET T RALAMDL, KOBOLIZHEEER TR LE
To

(D LET(A=B+C ;B=X=*Y E=A+B) ;
® LET(B=X=*Y;A=8B+C s E=A-+B);
OOAT = AV b 23558 NABEA—B+C, B=XY, E«B+C+XY&,%Yh, A=B+C

OEFHICIE B atomic variabletE L bNE 3, B=X»*Y ; ORFTTBIIAssigned
variable LEZZNAXYDE%2 b, E=A+B ; OEFICHNWTA=B+C, B=XY0D
Current value%#HKALE T, A=B+COBOLHKB=XYOEL{JALTHLEOHE
ERAEOENS OB T ERLERAL BIb “Back-Substitution” @fAZONITHEA. —
HODAT = br v b ORFCEB-XY, A«XY+C, E«2XY+CLibE T,

4
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1.5 FORMAC function

FORMAC function & LTz FORMAC expression&Argument&Li&%4ﬂ;iﬁ
@functionn;zzij, zhnbofunction{I PL/I-Like function, Integer-
valued function, user-defined function, function variablezid b2 3,
a. P‘L/I—likc function

PLALICE T numeric argument % &5 OEA function I FORMAC KHWnT

[k symbolic argument &2k FORMAC expression OB TERT AT ENHEFES T,

SIN CcOS SINH COSH ATAN ATANH ATAN(x, )
LOG LOG10 LOG2 ERF
§:359
zh @ function{ZOPTSET (TRANS)  AHEEIN TV A EER, ThbHD
function®argument ifH (floating point, integer, rational) =T
»AHEEFHBHYI function O EMRFTADONE T, XOPTSET (NOTRANS) ; »t
BEINTNDHLEWL, argument {dsymbolic D3R > TWTHERTZHLNE
A
<Pi>
LET (A=LOG (X*#*2) +SIN (3/4)) ;
Result : A~ LOG (X® + .68163876  (OPTSET (TRANS) 0f)
A~ LOG (X® + SIN(3/74)  (OPTSET (NOTRANS) m8)
LK Dk function2FORMAC expression ORICHEREND ELBRINE T,

functicn translation
EXP (X) $Ex*X
SQRT (X) X*x (172)
S IND (X) SIN(1/180* 4P *X)
COSD (X) COS(1./180* P *X)
TAN (X) SIN (X)/COS (X)
TAND (X) SIN(1/180*#P=*X)/COS (1/180* ¢ P*X)
“TANH (X) SINH (X)/COSH (X)
ATAND (X) 180 *ATAN (X) /4P
ATAND (X, Y) 180 *ATAN (X, V) /4P
ERFC (X) ' 1—-ERF (X)

<>

LET (A=E XP(SIND(X*%2))): Result:A«%E SIN(1/1804PX?
b. FORMAC integer-valued function
FORMAC ecxpression@OCHAT A LOHEALIDT Integer D% 3>
5
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function & LTFAC, COMB, STEPO3FEEE D b & T
FAC (n) =n

—q)ereen g e T, 4
COMB (n 11y, 7y wooove, ) =Dl e (o = —Mg 1) 2,‘m<n>

(EEX)

OPTSET control & LTCCOPTSET (INT) #3835 & Integer [CEHELE N5,

OPTSET(NOINT) OBsldsymbolic ELTEZDEIR-TWE T
< >

LET (X=FAC(5); Y=COMB(5:2))

Result : X« 120, Y— 10 CINTIFED & &) ; X—5!, Y+« (5: 2)(NOINTD & &)
KICSTEP functionXSTEP (e,, ¢,, ¢)DE%k L b, expression ¢, ¢,, ;7%
ELCHEE N AL b KOEICERSNE To '

STEP (e,, ¢,, ¢,) =1 e.<e,<e, Nlte =¢,=¢, O

=0 Otherwise
AL, e, ¢,, ¢, PR TENELE, HBWEOCPTSET(NOINT) o g EH 5 E &L,
Symbolic & LTEDE T,

<>
LET(Y=STEP(-1, X, 0)+SEP(0.X, 1) * COS (X)) ;
Result : Y~ 0 X<—-1, X>108
Y 1 -1 <X< 0D
Y~ COS (X) 0<X<1O8

c. Function Variables
FORMAC TR OMREHERLE%T A2 &% { function Variable & LTHEAT
LT EMHIEET T

—edF% function name. (e, €,, - , ex)

LET(Y=F.(A+B, A-B)+SIN(G.(X+3)));
CoTF. (A+B, 4—B) @A+BRUFA-BLEKETABMERDL, G.(X+3) &
X+ 35T ET AHUKERLTWEF, X function variableldsubscript 20) %
CEOHSEE T, Y(I,D.(A,B,C)zZTD Jidsubscript T»h% 3. EIC
function variabledfi® function variable{Cvalue &L TassigndbdZ&d
H%EE 3o
<G>

LET(F=G : X=F.(4&,B))

Results: X« G.(A,B) &Z b% 3o

6
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d. User-defined functions
FORMAC TR AKX EWIRICER T S function AT AT EHHKE T,

FNC(function name)=expression ($(1), $(2), =, $(n))
ceT8(1), $(2), -, $(n) [dexpression{Cf ->C, function OERERL TNz

LET (FNC (F)=3+COS($(1) xx2+$(2)+1);
LET(X=B+C; Y=F(X+4,3)+2);
cot)T function F=F($(1), $(2)=3xCOS(S(1)**2+8(2)+ 1 &L TEHZ
N<ebh, Y3 COSUB+C+4)+323)+3¢,ubET,
()
function FEEAINLFKEEINZTNEZ LA, X function QEHDOP THE
HEANAFORMAC variable(d, function OELEINAFEAKEHITAFORMAC
variable @ current valueﬁiﬁiﬁﬁéﬂ:{j“g BRI -»TE#H La function %
FNCAT— AV rOFTERTAH EDHEKE T,
<>
‘LET (B=5:
FNC(R)=B*COS($(1)+2+$(2));
FNC(S)=R($(1), B) xx 3 ;

B=6;
Y=R(A+B, B*X);
Z=S(ALPHA)) ;
COEHIEFNC(R) THER=R($(1), $(2))=5+COS($(1)+2+$(2)) tExah
FNC(S) Tl S=S($(1))= {5+COS($(1) +2X5)}+*3 LEisdh, YOHITH
B=62iERIdNZTo k> TY— 5COS(A+ 12X+¢), Z+ 125COS*(ALPHA+10)
EEDET.
1.6 CHAIN
CHAIN operation|CX 7T, FORMAC expression® list (X{£Chain) %D
FORMAC variablelCassign33Z &piHi¥b, CNEZFORMAC function<
routine @ argument FERT HOICHENE T
<>
LET(X=A4+3*SIN(B); Y=CHAIN(A,X+A, B+7, 4))
Results : Y~ (A, 2A+3SIN(B), B+7, 4)
LET(X=(A, B+2, O); Y=F.(X,D));
7
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fhe “CHAIN” 45 LTh I X=(A,B+2,C: &
HLcéTmiEss

ORWMAC ouvipui & LCPRINT_OUTAT~ rAV B DT T, THIEFORMAC
variable © value4 79 v 7 v L2ET,

>
LET(X=A*+5+SIN(3%A) x+x2+2/3) ; PRINT_OUT (X

»

Resultls 1 X=A+SINI(3A)+2/3 7V Vv b7y bENES

Q
[ e
kE:.‘_’)
O 1HOPRINT_CUTAT — + 4 v F CLAOFORMAC variable® 7Y v 542

]
EAICE T L PRINT_OUT (XY 2); Ei¢ &% 494 vCHENERSHEFD
value 2:7 Vv v b 7w FEAE T,

(® atomic variable X %ZPRINT_CUT(X) &£35&, X= &7

[y )

0N

v

® Floating Point anumber [Z9MOWEHENFERTCTY v dNE5, 107 ~
104D ald S format T7 Y ¥ FALE 5,
@) Keyword “LET"{ZPRINT_OUT THEE22 LT EMNAHFTET T,

<4z

A=B+C); PRINT_OUT(A);
SIN{X)); PRINT_OUT(D):

CNEROHEAT L &S HEE T,

PRINT_CUTY{A=B+C; D=SIN(X)) .

e BV =1 Wk ¥ SN
32 JonlvesL Touvine

FORMAC W TL FORMAC expression®OiRAEE2T% OOKERID routine 252
LATWnE 3, RLAEZLFORMAC routineld, iﬂé??f}*@a&%/,,\m’c FORMAC
expression % valuck LTk ->T (N5 function THH3t3+, XFORMAC routine
O argument{ZZO routinegical l TN EHECEHILINZE T,

2. UserZControlled Simplification

Zoroutinellld expression ¥ BHETAAD routine &, a//bFZO expression I
TAhHAED routine EHDHET,
a. Expansicn Routines :MULT, DIST, EXPAND

Format : (i) MULT(e)
(i) DIST (e)
i) EXPAND(e)
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Result :
() MULT{fcxpression eDp{lH bbb “ XxF{” % REAT 5, NO INT option z:
set TNTND &S THYE AR % combinatorial @A LTRbLLET,
< {>
LET(X (At »(A=B)ss2 ; Y =MULT(X)): Y~ (A+B)(—2AB+A?+B?)
OPTSET (NOINT); LET(X=5%(A+B) #x3 ; Y=MULT(X) +A *%5) ;
Ye—5((3;1) B*A+(3;1) BA* +A®*+B3) +AS
ez (55 1) CoMB (3, 1) E[WRLTWnET,
() DISTiicxpression elCsfdeEsl (distributive Law) %488 L23,
wH (e+b) (e+d) »ac+ad+be+bd, a(b+ec)—ab+ac, (a+b)e—~a/c+b/c
DISTEZMULTOLIZ EGATHEEA.
< >
LET(P=DI1S8T(C»(A+B)):Q=DIST((A+B)/C)); P<AC+BC, Q—A/C+B/C
LET(Y=(X—8) #2--2 x (X=A) x% 443 x (X—=A) *%6:Z=D I ST(2+ (X—~A) »*3*Y));
Ze—2(X—A)*+ 4 (X-A)T+ 6 (X=L)"
i) EXPANDIIMULT &DISTOHMEX@ G & {542 TAWT, expressione® B3,
<pj>
LET (X=4A (COS(B(C+D)) +A); Y=3+(A—2)+42; Z=EXPAND(X—Y));
Result : Z+— 12A+COS(BC+BD) A—12A%—12
LET(X=(A=*2+A+B*C)/(A+B); Y=EXPAND (X) + 4 +C);
Result : Y—A/B+5C ;
LET(Zt1:-3+4+4]: 22==2+7+%]1: PRODUCT=EXPAND(Z1%Z2));
Result @ PRODUCT«— —34+13 ¢ |
(GE)
MULT, DISTMUFEXPAND(E factored denominators(BILIAASRE) A=
ANCHE L o
<>
LET (X =35+ (Q+7) AP+(Q+R) «x3) ; Y=EXPAND (X)) ;
Result : Y+~ 3Q/(P(Q+R)?) + 21/ (P(Q+R)*)
SIWCCPTSET control L LTOPTSET(EXPND)AHSEINL ETNTCD
expression QiYL CEINAE ?IUJB"WCﬁ&‘?’)Z"Li 2

h. Commoa Denominator Functions : CODEM, FRACTN

Format (i) CODEM(e)
(i) FRACTN(e)
Result : 7@ functionjtexpression ¢ % b OBICETHRT S,
9
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(i) CODEMET~NTO VAT 5 expressioni a/b DRICT 5,
i) FRACTN(e) @s4id v~ (outermost level) K wnwTa b
OILCT b
< >
ET(X =A (B +C/D)+E/F ; Y=CODEM(X); Z=FRACTN(X)) ;
Result : Y+ (¥ba +(C+D3)E)/((C+DB) F)
| Lo (Fa+(B+C/DYE)/{+C/D) )

2.2, Substitutioa routine

FORMAC V{37, substitution routinelCIZEVAL & REPLACE 21 b<E3, C
ASb®routinelfargument O expressiony{FF D expression #MRA LTEHILTLHE
EhtioTR bEd .

a. EVAL

Format : BVAL (e,@y byr @y bys s @my b))

Resuit :

EVALliargumcnt expression e@si@atomic variable, system

constant, 3 iffunction @il{EiE® expression b, ZRALE T,

(L, @ piatomic variableX(XSystem constant (4E, #1, #P) OB
expression edihliCa, PHlbNLEK L, ZRALE T, : :

@ @ zifunction b f($(1), $(2), ~, $(m)), bi p7e($(1), $(D, -, $ (M)
O&E expression ¢DPD f(@TGr, TGz, = CTgm) Ke(@TGr, T2 )
ary =) CIRATivE 4,

(3 fRAFHEZEIT{CA (parallel substitution) T bHE3

<>

LET(X=:P«(R—-RHO) »*2 ; Y=EVAL(X, #P, 3.141592, R, A+B));

Y~ 3.141592(A+B—RHO)? '

LET(X=CLAIN(A,B,B,E,C,A); Y=A*(A+B)+C+{A+D);
Z=EVAL(Y,X));

XFCHAINIC L »T VYA FX~(A,B,B,E,C,A) % >T\nE T2 5 Z =EVAL(Y,X)

LZ=EVAL(Y, &, B, 3, E, C, A) ERLCEmRLET. X (A B), (B, E), (C, A)

Fpair WL THAINETHALBY%., BCEZRA, ¥ ->TCTARELXRATLEL R VT H

Ao FRFRNMMS L THRAZNE T, (parallel substitution) ‘

BT, HERE L~ B3(B+E)+A(B+D) £z bz,

X=TF.(A=8, A+B)+G.(C**2)*%2;
Y=EVAL(X, F.($), $ (1) »x2+$(2), G.{S), COS($ (NN ;
10
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Y~ (A=) -+ (A+B)*4+C0S*(C?)
() F.($C1), $(DN G UM DR VICF.($), G($) ZEMT BT EMHKE T,
b. REPLACE
Format : REPLACE( e, a,, b,y a,, b, , , Qns D)

Result
;z;. L. T OFORMAC expression T Y, expression e DO
subexpression @ |C subexpression baé{‘%)\b“z’f’}‘o RAFEZEBGERA
(serial substitution) TKOBIKTAPLNT T, Blbexpression ephda, T
by BTRAL, TOHERG LN D expression e, b3 5L e, OhD subexpression
@, {Csubexpression b, #RALZT T, RABLICLT (an, ba) T THEDNTT,
< F>
LET(Y=A+X##2+B*«X+C»D+E ; Z=REPLACE(Y, X==2, T(2), X, T(1),
C»D=E, CONST)) ;
Z+AT(2) +BT(1) +CCNST
<F>
LET(X=CHAIN(A,B,B,E,C,A); Y=A»(A+3B)+C*+(A+D);
Z=REPLACE (Y, X)) ;
Z+ 2E*+A(E+D)

2.3 Analytic Differentiation Routines :DERIV, DIFF, DRV

FORMAC Tid 3 TLADMN RO routine 35 b2 3,
DORIVEZ{EL QM T, expression T fitis L33, DIFF[X function variable
O Y L¢3 XDRV{d function variable © argument B LTS L

e
&L Joe

a. DERIV |
Format : DERIV(e, V,. n,, V,, 7, Vo, ny)
Result :
eoj;e*prcsuio:x‘(‘, Vildatomic variable, n;, @IEOBHTIALLERDLNAL
SRR DLGCTE b S,
v aav,“"-'-avr“r' e (zzT n=j n.-)

=1

I Mo A 1DOEERERLTY Ln,
<gi>
LET(P=3%SIN{AxX)+A*X222;
Q=DZRIV(P,X):; R=DERIV(P. X, 2,4, D)
Q«— 34 COS(AX)+2A8X, R+ —3A%X COS(AX) —6ASIN(AX)+2
11
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<>
LET(Q=DE{IV(F.(4, B,C)LA,2.C,1); R=DERIV(G.(A). A&, 3))
Q—FG* 3 (4, B, ©), R—G(A)
LET(X=DERIV(A=»2+F.(A,B), A&, 2);
Z=DENIV(F.(A+B, 29A=B), A, 2));
Y—F09 (4, B)+2, Z«F 9 (A+B, 24B)+ 43 F02.(A+B, 24B)
' 4438272 (A+B, 24B)) ;
<g>
LET(S=EVAL(Q, F.(8), $(1) «x5=$(2) «$(3))
T=EVAL(R, G.(8), SIN(2=3(1))))
£Q, R&LTioosn Q=F® P (4,8,0), R=G(DruATLETEE
S« 20A°B, T+——8CCS(24) % bz,

b. DIFF Pseudo variable

Format : ‘DIFF{f)=CHAIN(e , e,, = , €n)
Result :
niaOvariableZs &% b function variable f O 15EEIEI% expression ¢,
8y e ,enlCassignTho RLAMSODIFF X Psedo variable (R EOELD)
THAHLL e, ¢,y e TR DT CERHIREHA. Xexpression €, €,, ,
enit function variable®ifHo®argument ¥ $(2) L LTHEATHT &I
$ L EROMEINIEE L THELEOENEER e, K THEELT T,
<>
LET(Y=F.(3+X): DIFF(F) =CHAIN($(1) ##2+A*+2); R=DERIV(Y, x))
R 3(9X*44%)
DIFF(F) L5 ${1)=3X &% DiFaidie, = 9X*+A* 2y R=3FD (3X) ©
FO(3X) Ite, sRATHEROER R DT
<>
LET(Y=Ax+2+G.(A+B, 2#A*B); DIFF(G)=CHAIN($(D+$(2), 1-8(2));
Z=DERIV(Y, &) ;
Z« 3A+B+2.B+2B(1—-24B)
DIFF(G) I b function variable G.(&A+3B, 2¢«A=:B) OFEIIEIH e, =50(1)+
$(2) = A+B-+2438, ¢,=1~$(2) =1—-24B%f b Z =2A+G P (A+B, 24B)+
2BG @D (A+3, 243) 0GP (A+B, 24B), G2 .(A+B, 2AB) Kth¥he,,
e, TRALE T

12
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<>
LET(Y=F,(B—2%A,B+2%A); DIFF(F) =CHAIN($, SIN(S(D+$(2))
Z=DERIV(Y, A)):
Z——2FD (B=24, B+24)+ 2 SIN(2B)
S i e, FEELANVCEEFRLTWE T, ¢,=SIN(2B),
2==2FW (B=2A, B+28)+2F @ (B-2A,B+24) ICe 03 ERALET.

c. DRV
Format : DRV(f (arg,, arg,, =, arge), $(1) 1y, $(2), n,, =, $(7r), nr)
Result :
N Ey AT, $() Hargi e B LTnE T, COMROBLZEREZ DT,
f (7 2T 2T Carg,, arg,, e »argzc) -
BN, nEBINLET1ERELE T,
<F>

LET(Y=DZERIV(G.{X*x2),X): Z=DRV(G.(X**2), $(1)))

Y 2XG(X?), 26 (x*)
CHUIDERIV EDRV EOHERERLTWwEFo ILDERIViZatomic variable TH
ATHOIEL LT, DRVidargument (ZOPTES(1)=X)TRAFHEC EEmLTNE
To |
<G>

LET(A=DRV(F.(X+Y, Y, X*Y), $(1), 2, $(3)))

2 FU D (X+Y, Y, XY)

LET(DIFF(G) =CHAIN(S, $(1)*COS (5(2))) 3

D=DRV(G.(X*Y, X=W), $(2))) :

D«XYCOS(X—W)

COWTHEDIFF(G) IKLbe, AREARERDZ T & e, DRUEEZ

¢, =XYCOS(X-W) &% 9, chbeD=GP (XY, X-W) KRALZET,

2.4, Comparision : IDENT

Format : IDENT (e, ie,)

Result :
2DOFORMAC expression ¢, &e, ZHBELBAELLTELWEE IDENT 1 &% b,
WLCENE B0 L% Do REOAKBIEFERNE T
<>
LET(X=A+C—=D+E+A+SIN(=A)+A4;
Y=-D+E+C+2+A-SIN(A) «A) ;
13
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IF IDENT(CY) THEN-w--
c DT, AUTSiM transformation(Automatic Simplification) EUNDLX
(lexicographiceal cecording) KX »TX~2A-ASIN(A)+C-DE,
Yo 28—ASIN(A) +C-DEE % Y, X EYWURMICHFLALRESN, (oTIF 27—t
4 v b@OTHENEA SIS s T
<>
ST(X= 3+ (LE); Ya=3sA+328) BIT1=IDENT(X:Y):

' .
P P

BIT2=IDENT(EXPAND(X);Y);
PL/I variable BiTi=0, BiT2=1&% 33, BIT1==IDENT(X;Y) iZfts
IS LT A s, =Gl TED ) E2AOTBITI=0E% 9% 7

2.5, Expressicn .inalysis Routine :

chb@Routine 2 FORMAC expression G AETE LSRR LE T, expression
DAZFSMADES %+ broutine, a/biZOexpression®
expression @ opcratusr OUFL +Aroutineid hF

[REVALY] X x
IGHPON, LOGK2OV

o

a. CCIFF,

Format : (i) COLFF(e,. ¢,
(i HIGHPCW(e,, ¢,)
(i LOWPOW (eg, e,)
Result
(i) COEFF(Zecxpression ¢ @LP'[Ccposude\pressxO'x e, DIFRHERIEHALZT T
<yl>
LET(Y;:f'\.’:‘};w:;%»z*A*X—i—(A-—B) «(A+-B)*x2+XxxL+7;
C1=CCRrr(Y, X»x3): C2=COEFF(Y, X#%Z); C3=CCOEFF(Y.X):
Ca=COLFF(EXPAND(X*Y), X} CS:COEFF'(Y, A)
C6=CCEFE(Y, (A+B) =+ 2))
Result : Ci~A, C2+—1, C3+—2A, C4+~—-B'A+A'B+A*-B*+7
Coe2X+X°, Co—A—B

power{ <L) %4 & D LTHE T
@) LOWPOWZ cxpression ¢, OFpdsb subexpression ¢, [CBIF 2k o & power
TEHHLET.
LET(Y=X#~5+(a+B)«»42Xwx2+7 = LOG(X+1);
DP=HIGHAPCW(Y, X)) Q=LCWPOW(Y, X): R =HIGHPCW(Y, A+B);
=LOWPOW (Y, £))
14
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P~5, Q—2, R+~ 4, S0
b. NUM, DENCM
Format: (1) NUM(e)
() DENOM (&)

Result :
(i} NUM it cxpression epia/bi4Th D, numerator ¢ 2RO HLE T,
] DIERNOM iZcexpression egia/b ThbEy, denominator DR OLHLET,
7 b ﬁld)«‘%‘-}fz‘{fc{,’)expressioné’f:ﬁtdenominatotjJ:L'Clﬁ'ﬁtﬁéi’b?f'j"o e
expression e23a/ b TrWEEE, NUM(L ¢ # DENCMZ 10 &% b3 1,
< {i>
LET (P=A/B+C/D; Q=CODEM(P); R=NUM(P); S=DENOM(P):
T=NUM(Q) ;s U=DENCM{Q)) :
Result:R—A/B+C/D, S—1, T—~AD+BC, U«BD
<>
LET(X=(A+B)/3; Y=NUM(X); Z=DENOM(X)) :
Y 1/3{(A+DB), Z—- 1 ZOWKER LN bt rational number © numerator,
denominator (AR YT C & BHNE EA.
c. Non-algebraic Manipulation Function., LOP, NARGS, ARG

LOP, NARGS, ARGI{E @ expression QI+ AM# % 9 54 HO function
Thbhbo ZHbLD function DEWL, £ D expressionzt “Lead operator” T
i b argument @O chainTh AE#E s A2EAHH, BIH

X? |ZLead operator *=|C Y S C¥E@EANAChain(X, 2)Td 5,

3AXE [ P - P Chain(3,A,X®) T3,
AX*+BX+C P + z Chain(AX%BX, O)Th 2,

D Lo expressionZ#E2 b EICE Y, LOP{XLead operator %, NARGS 2
Argument Q¥ %, ARG :BH@argument #FhFNEWHT T LD 5,
(i) LOP

Format : LOP(var). ZZTvar {Z FORMAC variable name T3 3,

Result :

LOPZFORMAC variable “var” %> T3 “Lead operator” {CI - TRDK

%ZPL/I integer(FIXED, (31,00 % & hHHL %3,

Lorp Lead operator LOP Lead operator
0 ERF 3 'LOG2
1 LN 4 SIN
2 LOG10 5 COS

15
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LGP Lecad operator LOP Lead operator
6 ATAN 27 negative rational constant
7 ATAN (X, Y) 33 negative long integer
3 SINIL 34 regative floating comrstant
9 COSH 35 negative short Integer
10 ATANI 36 zero
17 Clilils 37 positive ra'tion:—;'z constant
12 DERIV 38 positive long integer
15 CCM 39 positive floating constant
16 FAC 40 positive short integer
19 STEP 41 £ P
21 FNC 42 $E
24 PLUS () 43 g1
25 MINUS (=) 44 VAR (atomic variable)
26 TIMES (%) 45 BVAR(S—variable)
31 EXPON(xx) 46 atom (new atomic)
99 undefined Lead operator
<>

LET(P=3+X*xx2+4xX+5:Q=A»G.(A+B,C)); LOPP=LOP(P):
LOPQ=LOP(Q):
Result : LCPP=24(Code’+7), LOPQ=26(Code "=")
<>
LET(X=A/3:Y=A—-B); L1=LOP(X), L2=LOP(Y) :
Result: L1=26(Code *+’), L2=24(Code’+")
HBEICIEA/B, A—BlIZFNEFNAB=x(—1), A+(=B) ¢REAINTHE T,
(i, NARGS
Format: NARGS (var)
Result :
NARGS [t var{Tassigned SNk expression®Llead operator|{C L »TEEN
Twaargument O EHYHLTHEE T, LI PLAT integer (FIXED, (31, 1)
TabhE3,
<>
LET(P=3+X*%2+4+X+5;Q=A=G.(A+B,C) : NP=NARGS(P) :
NQ=NARGS (Q)); NP=3(3X?% 4X &£5), NQ=2(A:G.(A+B, C) &% b+,

16
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(i) ARG
Format : ARG(n, e)
Re‘sult :
ARGt expression epnifiE® argument & DL TEKE T nIdSEARDOEE,
M= 0Ok e £ DET,
< i~
LET(P= 5%4xx2+4xX+5)
DO I=1 TO NARGS(P);
LET(I="1";0P(I)=ARG(I, P))
END
Result : P+—4X+3X*+5, NARGS=3£:5COP(1)« 4X, OP Q « 3X}
OP(3) < 5&t%i b argument £ & hlLTEE TS
2.6 Economization of Storage
. BWFORMAC expressiondk&% space Z0&EEF 20T, 152 i 3R D 3RS AT %
ZoTLEOTEL2DE T, Cheli<ADIKE 2 D20FERS HE T,
a. SAVE

Format: SAVE (var, ivar, i+ i vary)

Result :
VAR, C assign 3NTWWAFORMAC expression [T RIGEBCBIN, FAET
VAR IC L > THAINTHAZEEE TR EIN L, HenTVar, AT A EEHHNK
corediiNg bl LTHKE T, SAVETN TWAFORMAC variableh—@4sfH4 5L,
TR O ORI E NSO T, i resave THARDIKIEZS—ESAVE S50
i D
< g

() LET(A=X+Y) ;

W) SAVE{A)

" LET (B=A-+C) ;
V) SAVE(A:D):

X LET(A=X=Y):
AL LTHUNTHA-X+Y LR Y, TOMREWHICL D secondary storagelC copy
TN, AWM IN T space BfEREN S, ML VARERTACERE VB
secondary storagep:bcore ORI OVH LTERT, TOHEEB-X+Y+Céns &
A Dexpression ZRE L TwnAh Secondary storagel(tscratch Inz34, 4o
17
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CMIC YDA, BiCuessign EhiTnb expression - secondary Storagellstore
XART ., WiZ L A—XY &% bsecondary storage OAD expression I

scratchdn®-y,

b. ATOMIZE
Format : ATUMIZE (var, svar, - vala)
1 2

Result :
DORMAC variuabte voao,rhuatomic variable s h, vars@assign TNTnk

expression (il CLE 5 EREFCE D space [MEFNINE T o

27 FORMAC optivan: CPTSET
Format : OPTSZT(optioa,ioption,: - ; optionaq)
Resuit )
option; WL o Ty dna T LD optionliCl ey bENb, —iiset TNDHEXKD

OPTSETICL D v u oy FENBETEORALE > TnE T

option, & LTz, Ond Y, HELAWEunderline DDNASORERAIN

OPTSET option

1. TRANS NOTRANS
2. INT NOINT

3, EXPND NOZEXPND
4, EPIT NGEDIT
5. PROPER IMPROPER
6 INELDL NG = »xx (120)

Effect :
1. TRANSIFPL/I Like-function (SIN, LOG etc) ® argumentzinumeric
constant T.ouA ko, WIKEOMEELEIILE T
NOTRANS ih symbolic e¢ntity, LTERLTCyEE T,
2 INTEHEFCLLAC integer function FAC,COMB, STEP®argument 4%
numericTab &R COMTE BWMIICEIILE T, |
3 EXPND{fcxnression®Hl%3TALE, multiromial {¥distibutive ©
M E L5, NOCXPND L OMEL R T +20E b h T,
disikpriat out TALE, HIELTRHWERICLE 5
EDITCore WKHRIEINTWVARDEEFV Y 77 P LT T
5. PROPLERITvationzl number ¥ a+d/c(b<c) OFICE LT3,
IMPROPERE @/ LDFDOETE I LTCHFEET,
LENGTH=>xx B#RE7YV Y +T2LECITKARMINELFORERL
18
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TnE 5, TELAVE 120 XFEEEDET,

]
o eption & LTCPRINT, NOPRINT & b3+, OPTSET(PRINT) iz o
AGF = b Ay b LET AF = b A ¥ b2 FNCPRINT OUTA T -t v FEREL
G Ead it T, Cd 7o Vo9 a - TRy /4 v 7 CEIILE T, OPTSET

(NOPRINT) @ PRINTOHE. LI ¥ E T, %E, COPRINT, NOPRINTO
siptsygs option & —iICOPTSETOH TiHnTiHWT £ 24,

£3 FORMEC-PiL/I Interiace

Z & CIEFORMAC variable & PL/I variable L 04, RUFError OELUAEDN
EpiF . FORMAC source deck DffEICDWTERRLE T,

3,1 SORMAC statement @ TPL/I variableDEH

a. Double Quates operator
Double Quates operator (") T@EzhAPL/I variable@LET, PRINT _
OUT, SAVE OO FORMAC expression OmCEnTHAT A EAHEE T,
< B>
PL/1 variable A.B, C#N## character T3, 22/7, A*X**2-+DERIV
(Y.X) T |
LET(Y=SIN(X); Z="A"+Ax"C"+"B");
MAEFENDE Z+ 3A(AX*+COS(XN)+22/7E% 0%,

< >
KOWEDOAT =AY b ERTHLEECHEHTLDE T,
DO I=1 TO N;LET(I="I") ;

LET(A(D) =B(3=«1)+1):

END
COoORTELO I=1 TO N I BRI PL/I variable T3 b,
LET(I="I") ® 1ZFORMAC variableT® bh% 3,
<>
FORMAC expression % PL/I variable & LTER D AThBIKE
LET("PL/I var"=FORMAC expression) ¢ ELZE T,
LET(Y=X**2+3+X; "A" =Y+ 1);
COER AL Xex(2) +3 X+ 17 L2 DET, %, COHPLAI variable
character string AIXIFORMAC variable®®8blL 9D ESZEIXE-Tn
19
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~ ) e

o ALy

. Argument Pussing

¢ ~ argument & L TFORMAC variable

internal 2l ex
Cpass Ay L —3 tatement @ argument List ©variable
Zsingle quotes (/) TUHATRLLLEDD HF 5,
< i
PIrpRCC (A, B,
DCL (A, 1B CHAR(8)
LET("BU=19p" 4+ 3);
ZND P
CALL P{’X+27,  BETA )
O FCRMAC variable BETA~ X+ 5
Zws "called! Procedure /7 CIZFORMAC variable S 3 A parameter %

PL/T cher

ring variable & Declarel, LET, PRINT_QUT,

acter str
A EEWE, B double quote(V?) THA THER LT3,

SAVE statement THLiIAS
c. CHALEX
Format : CI AREX(var=variable)
Result : PL.”I varying character string variable var (€&
FCRMAC variable © character string value% assigni2,
LET(Y=4a,/2: Z:SlN(S*Y*B)/B) i CHAREX(X=Z):

Xe7Z=B#x{—=1)«SIN(3*A) &7 bhs3,

3. 2.

PLAL AT — x4 v v @nTOFORMAC O3,

RD2DDAT —

P v rZFORMAC constant % PL/I constant Q3 L2 3,

Format :

Result

! FORMAC variable var 7% numeric. constan: O, INTEGLR ¢t

binary (31, O)number (T T, var i
{loating pointMiXrational number®OFsid roud A%+, ARITH
double precision O floating point number T3

LET(A=4;3=5.2:C= 11/4):
X = INTEGER (A) + INTEGER (B) + INTEGER (C)

20



Y =AR ITii(A) -+ ARITH (B) +ARITH (C)
Result @ Xe=4-+5+5=12, Yo 1195E01
55 FORMAC ON CONDIT ION
FORMAC A7 — b £ v b &i4jthiCs % 2Error [X52DIKAMINE T,
a. "DENSIZE ~-fiijiliH¥k b core space ik »kRHBETT. SAVEXRIZATOMIZE

CHiAlLCspace THERT %o

D, DIENSYN oo Gl L7e FORMAC A7 — k£ v b O - ORI WORE T3,

c. DENSEM:-ooenthijid L7 FORMAC A7 — b2 v + OBTEE DR VWOEE T,

d. DENSYSN -eeeee FORMAC System Error T,

¢e. DENERRR - El2D =5 =it LABSICTD A y e =0 % 7 U ¥ VT ARDD EDTE,

LD = 7 —pisuk LTeis, WA A% T B A bICEKOEIC L E T
ON CONDITION(DENSYN) GO TO L2:

L2: sga e AAT — AV}

%, ON CONDITION#%i%F#Z L DENSIZE, DENSYN, DENSEM, DENSYSM ©
=T =i & e T CHRICDENERRR MREELTC=7 ~CHTH A v -2 7YV Y LE T,

IN

4. TFTORMAC 7 v 77 2 OFiL

o

PL/1 FORMAC 7= 7 7 ait, 2 20module THII N Tn5, 55 1 Omodulelt
Preprocessor &ifyrh, FORMAC Language?, FOHECIE LAkl 4% subprogram
T /A PL/T Language WRARTAEFABR=5 £ y2-Y% 7)Y FLET,

52 omodule {F FORMAC Library ¢seidh, Hien ‘subprogramﬁ»g/’v'c‘:ﬁ-‘p, zn
S Link Editor @& »THEAA L module oA czhz 3o

21
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