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EIHRY 

----~~~----------~~N~~----------------------------NA~~--

1 AC~S, ASIN 

2 ATAN1 ATN 

3 DETCS 

4 DFAD, OFSS, 
DH1P, DFDP, 
SFOP, OCEXIT 

5 DH4 

6 EXP 

7 EXP(l 

8 EXP(2 

9 EXP(3 

10 FINT 
t-tl NT 

ll FLIP 

12 !NOV, DPNV 

13 INT 

14 1(6SET, I "PAR, 
lg)END, I ~SCP, 
101TR 

15 LtJG 

16 HAXO 

17 i•tAXl, X~u\XO 

18 l•tl NO 

19 t·\ I Nl.t Xt·ll NO 

Arccosine~ arcsine functlonso 
Floating-point argument~ 

ArctanGent function~ Floating pointo 

Simulates a FORTRAN function call 
to XDETRi·l., 

Performs double prec!sion floating··polnt 
operations on numbers stored in 
cons~cutive storage locations., 

Positive difference functlonm 

Exponential functlono Floating point (1)o 

Computes I•*Jo Fixed point (1)~ 

Computes X••Ko Floating-point 
number to a flxed•polnt power (l)Q 

Computes X••Yo Floating arguments (1)o 

Converts MAO integer to FORTRAN tntecero 
Converts FORTRAN integer to MAD Integer., 

Interchanges rows and columns In a 
{>'\AD two-dimensional arrayu 

Integration of differential equations., 

Truncationo Floatin~ pointo 

Compiled into MAD routines during 
translations of FORTRAN statements 
involving Iterated Input-output~ 

Logarlthm (base e) function., 

Maximum, flxed-potnt argument, 
floating-point functlono 

i·lax. i mum# f 1 oat I n"-f 1 oat I ng;, f l xed- f I xed., 

!v\lnlmum, fixed-point arguroent, 
floating-point function, 

:.tinimum, floating-floating, fixed-fixed., 
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CC-274 

ENTRY 
__ ,NAHE 

20 t-1~0 

21 RANN~, SETU 

22 SIHCS 

23 SIN, C0S 

24 (SLI) 

25 (SL!tf) 

26 SQRT, SQR 

27 TAN, C'T 

28 TANH 

29 XD I r-1 

30 XDTRt·l 

31 XINT, 
XF IX 

32 XL{IC 

33 XMAXl 

34 XHINl 

35 Xt-11)0 

36 XSIGN, SIGN 

SYNQPS IS 

Rematnderlngo Floating pointo 

Random number generatoro 

Simulates a FORTRAN call to 
XS li·\EQo 

Sine and cosine functlonse 
Floating pointe 

Short list lnputo Used by 
FORTRAN routlneso 

Short ll~t outputo Used by 
FORTRAN routineso 
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Square root functiono Floating pointe 

Tangent and cotangent functionse 
Floating pointe 

Hyperbolic tangent functlonc 

Finds. the absolute difference 
between the two argumentso 
Fixed point. 

Called by MAD and MADTRN programs 
instead of XDETRMo 

Truncattono 
Changes floatlng•polnt numbers to 
fixed-point numberso 

Finds the location where a variable 
Is storedo 

Finds the maximum values of a set of 
floating-point numberso Result is 
flxed•polntc 

H1nlmum floating arguments, fixed 
resu1to 

Rematnderlngo Fixed pointe 

Transfers the sign of the second 
argument to the firsto 



ENTRY 

----~'~~._----------~~x~rw~Q"P~§.l~~.---------------------------
37 xs~1EQ 

38 o01300 

e0130l 

40 to01311 

41 0 03310, 0 03311 

Called by HAD and MADTRN progr~ns 
instead of XS H1EQ., 

Computes Y••Zo Float(ng pointe 
Used by HAD routines, 

Computes X•ttK, 
K fixed point,. 
routlnesa 

X floating point, 
Used by HAD 

Computes I••Jo Fixed polnto Used 
by MAD routines. 

Computes linear subscripts for 
two-dimensional MAD arrays., 

--=----------------------
(1) See corresponding entries that are used by MAD routines, 

noso 38-4lo 
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Entry Name: 

Purpose: 

length: 

Transfer Vector: 

Error Procedure: 

Calling Sequence: 

FQRTRAN 

Y • ASINF(X) 

where: 
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ASIN, AC(6S 

Computes the principal value of arcslne 
X or arccosine X for a single precision 
floating-point argument0 

250 octal locations 

ERR(6R, LDU1·1P 

The error condition is met anJ ERR0R 
subprogram called, If the absolute value 
of the argument Is greater than 1~0o 
The ERR0R subprogram may also be called 
in case of machine failure. Upon 
return from ERR0R, the ASIN and AC0S 
functions send control to the LDUMP 
subprogram., 

Y • ASIN.,(X) CLA X 
TSX $AS 11'1, 4 
STt1 Y 

Y Is an angle in floating-point radians in the 
first and second quadrants for AC0S and the 
first and fourth quadrants for ASIN. 

Reference: 

X Is a floating-point number betlf1een -1 and +1., 

SHARE Distribution No. 670, IB ANS2 and 
IB ACS2 
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illi SliBPRQGRAH 

Entry Name: 

Purpose: 

Length: 

Transfer Vector: 

Error Procedure: 

Calling Sequence: 

EQRTRAN 

PAGE u 

ATAU, ATN 

Computes the principal value of arc 
tangent X for any single precision 
floating-point argument with either 
entryo 

127 octal locations 

None 

None 

&.12 .EAf 

ANGLE • ATANF(TANG) ANGLE • ATANo(TANG) CLA TANG 
TSX $ATAN,4 
STt) AI~GLE 

where: 

ANGLE 

TANG 

Reference: 

Is an angle In floating-point radians in the 
first or fourth quadrante 

is the tangent of an angle In floatlng•polnto 

SHARE Distribution No. 507, IB ATN 1 



~ ~YBEROGBAH 

Entry Name: 

Purpose: 

Lem~th: 

Transfer Vector: 

Calling Sequence:, 

t·tAOTRN: 

HAD: 

where: 

NFi'R 

A 

0 
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DETCS 

Simulates a FORTRAN function call to 
XOETR~1. 

This routine ls used by the library 
prouram XOTRI-1. 

26 octal locations 

XDETRH 

CALL OETCS (NF,R,H"F~R,A,D,~F0R) 

EXECUTE DETCSo(NF~R,N0F~R,A,D,MF"R) 

Is a FORTRAN (decrement) integer giving the 
ma.dmu,.l nw.lber of rows or colu;.ms -..-1hlch the 
matrix A may havee 

Is a FORTRAN (decrenent) inteser giving the 
nu111ber of rows or columns in the matrIx A 
at the tlme XDTRt·\ is calledo 

is an u·nsubscripted floating-point variable 
referring to the qatrlxc 

is a floating-point variable by whose value 
the value of the determinant will be modified.,. 
Upon return, D•Det(A)o 

upon return \·IJ 11 contain a FORTRAU (decre~"•lent) 
Integer which will be 

l if the solution was successful 

2 If an overflow occurred 

or 3 If the t:tatrix A Is sin&ular., 



Executl on: 

Restrictions: 

Reference: 
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Given the above callln& sequence, DETCS 
reforms It l n such a ~-lay as to s I mu 1 ate 
a FORTRAN function callo XDETR~ is 
called by this routlneo Upon return 
fr~~ XDETRM, the resulttn~ integer 
value Is stored In i-lF"R .. 

A proc;r a••lroor may ca 11 thIs rout t ne 
instead of XDTH1·1 If he \li11 alter his 
integers In the call so they are 
FORTRA!~ Integers (by ,,,u 1 t I pl yin& each 
of th~a by 2oP.l8, shifting the 
inte~ers left 18 places, or calllng 
FltH) and upon return changing the 
resu 1 t f ng FORTRAN integer i·-1F"H to a r.tAD 
tnte~er (by dividing it by 2oPol8, 
shifting the integer right 18 places, 
or ca 11 I ng ill NT L, 

All Integers are FORTRAN (decrement) 
integerse 

The matrIx A ulUS t be a square matrIx 
with the base element set at 1, that 
Is, A(l,l)•A(l)o However, in the call, 
A u1us t not be subscrIpted o 

CC-174 



Entry Names: 

Purpose: 

Length: 

Transfer Vector: 

Error Procedure: 

Calling Sequences: 

FORTRAN: 

FAP: 

PAGE. ';J 

DFAO, DFSB, DFMP, DCEXIT, DFDP, SFDP 

To perform doub1e•preclslon floating• 
point operations on numbers stored In 
consecuttve stora&e 1ocationse 

153 octal locations 

ENDJ~B 

If division by zero ts atte•npted and 
OCEXIT has not been called, ENDJ0B will 
be callede Floating-point operations 
may result In a floating-point trapo 

CALL DFAD(ADOEND,AUGENO,SUM) 
CALL DFSB(SUBTRA,HINUND,DIFF) 
CALL OH1P(HLTPND,t1LTI ER, PRODCT) 
CALL DFDP(DVDNO,OVSOR,QTUT) 
CALL SFDP(OVDND,SPDVSR,QTNT) 
CALL DCEXtT(ERRLOC) 

EXECUTE DFADeCAODEND,AUGEND,SUM) 
EXECUTE DFSBo CSUBTRA, ft I NUND, D IFF) 
EXECUTE DFMPa(MLTPND,~LTIER,PROOCT) 
EXECUTE DFDP~CDVDND,DVSOR,QTNT) 
EXECUTE SFDP" (DVDND, SPOVSR, QTNT) 
EXECUTE DCEXIToCERRLOC) 

TSX $DFA0,4 
OPU ADDEND,TAGl 
OPN AUGENO,TAG2 
OPN SUt·1, TAG3 

TSX $0FSB,4 
OPN SUBTRA,TAG4 
OPN MINUNO,TAGS 
OPN DIFF,TAG6 

TSX $0F~1P, 4 
OPN i·ll TPN0 1 TAG7 
OPN tiLTIER,TAG8 
OPN PRODCT 1 TAG9 



where~ 

TSX $DFDP,4 
OPN DVOND 4 TAG!O 
OPH DVSOR,TAGll 
OPN QTNT6 TAG12 

TSX $SFDP,4 
OPN DVOiJO, TAG13 
OPN SPDVSR,TAG14 
OPN QTNT,TAGl5 

TSX $UCEXIT,4 
OPN ERfU.OC 

OPN ts any operation code which allows an address 
(and tag, If the tag position is used)o 

TAG1 ls any Index register to modify the operand, 
except index register 4o 

ADDEND is the location of the hlgh•order part of the 
addend0 The low-order part ts at 
ADOENO+l{FAP) 6 or if the high-order part Is at 
ADDEND(2), then the low-order part is at 
ADDEND(l)o 

AUGEND is the location of the high-order part of the 
augendo 

SU~\ ts the location of the high-order part of the 
sum of the addend and the augendo 

SUBTRA Is the location of the hl&h-order part of the 
subtrahendo 

t·UNUND ts the location of the high-order part of the 
;fll nuend., 

DIFF ls the location of the high-order part of the 
subtrahend minus the mlnuendo 

MLTPND is the location of the htgh-order part of the 
111U l t i p l I c and m 

MLTIER Is the location of the high-order part of the 
multlp11ero 

PRODCT is the location of the high-order part of the 
product of the multiplicand times the 
multiplier., 



DVOND 

DVSOR 

QTNT 

SPDVSR 

ERRLOC 

Restri ct1 ons: 

Executl on: 

r'Allt. l.&, 

Is the location of the hi gh..,order part of the 
dIvidend., 

is the location of the hI &h-arder part of the 
dlvlsoro 

is the location of the high-order part of the 
quotient of the dividend divided by the 
d lvlsoro 

ts the location of the 
d t visor., 

sln&le-preclslon 

is the lo~atlon to which control Is to return 
If the divisor !s zeroc This should be set by 
an ASSIGN s tat:ement In FORTRAN and i·tADTRAN 
programso 

The tag of an operand may not be 4o 

The operands may not be indirectly 
addressedo 

DFAO causes the double-precision 
numbers to be added to&ethero The 
result Is double-preclstono 

DFSB causes one double-precision number 
to be subtracted from the othero The 
result is double-preclslono 

DH\P multiplies two double-precision 
numbers together., The result Is 
double~prectslono 

DFDP dtv!des one double-precision 
number by another., The result Is 
doub1e•prectston@ 

SFDP d1vtdes a double-prectslon number 
by a single·preclston number., The 
result Is double-precision@ 

DCEXIT allows the user to specify the 
location to which control is to go If 
division by zero Is attemptedo 



,.C.lli sup eso~RAcl 

Purpose~ 

Length: 

Transfer Vector: 

Ca111n& Sequence: 

X • D I H, ( Y, l) 

where: 

PA(j E. 12 

0 Iii 

To duplicate the FAP coding for the 
FORl'RAN but lt-ln function~ DlilF, for 
use wl th l·1AD•coded subpro~rar;ls., 

7 octal locations 

Uone 

CALL 
ST~ 

DIM,Y,Z 
X 

the aq;U!ilents anu functions are floatlng•polnte 

Usaec: 

Identification: 

The routine finds the positive 
difference between the two ar,;uments, 
l aee, Argi -HIN (Arg1., Art;.l. L, 

NDDIM appears In columns 73-77 of the 
binary deck and the symbolic deck., 



.cJli SUBPROGB£\H 

Entry Name: 

Purpose: 

Length: 

Transfer Vector: 

Error Procedure: 

EXP Vet~sion II 

Computes e)( for a single floating­
point aruumento 

124 octal locations plus ·four 
temporary erasable locationso 

None 

If the argu,nent is greater than 88., 028., 
the subprogram ERR"R Is called"' If the 
arl,l;um~nt Is less than -88o028, a result. 
of ze·o Is returnedo 

Calling Sequences: 

EOBIBAti 

EX • EXPF(X) 

where: 

X 

References: 

EX • EXPo ·;x) CLA 
TSX 
ST~ 

X 
$EXP,4 
EX 

is a floating-point number between -88o028 
and +88o 028 0 

SHARE Dlst,·lbutlon Noso 507 
and 571 lB FXP 
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Entry Name: 

Purpose: 

len8th: 

Transfer Vector: 

Error Procedure: 

Calltng Sequences: 

where: 

.EAf 

CLA I 
LOQ J 
TSX $EXP(l,4 
sr0 an'J 

EXP(l 

To compute IJ , where 
fixed•polnt variableso 
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and J are 

45 octal locations plus two temporary 
locations 

None 

None 

Is a flxed-potnt variable, stored In the decrernento 

J Is a fixed-point variable, stored in the decrement., 

IT~J is the fixed-point result, stored In the decrement, 



Entry Name: 

Purpose: 

length: 

Transfer Vector: 

Error Procedure: 

Calling Sequences: 

EORIRAN 
Y~aX••K 

where: 

EXP(2 Version II 

To contpute X t< , \'/here X is 
point variable and K is a 
varlab1e.., 

PAGt: l!:i 

a floattng• 
fixed-point 

131 octal locations plus two temporary 
erasable locations 

ERR~R, l0Ut'4P 

If there is a large negative exponent 
and small base, the divide check light 
Is turned on and the subprograms ERR~R 
and LOUMP are callede 

.EAe 

CLA X 
LDQ K 
TSX $EXP(2,4 
ST~ Y 

X Is a floating-point variable and 

K Is a flxed•polnt variable, stored In the decrement 
in FAPo 



~ SUQPBOGRAH 

Entry t~ame: 

Purpose: 

Length: 

Transfer Vector: 

Error Procedure: 

Ca11ln8 Sequences: 

fORTRAN 

w • y ** z 

\'lhere: 

EXP(3 V~rslon II 

To compute Y••Z, where Y and Z are 
floating-point varlableso 

236 octal locations plus four temporary 
erasable locations 

EBR9JR, LDUMP 

If there Is a negative base and 
non-lntiegrat exponent, the subprograms 
ERR9JR ~nd LDUMP are callede 

.EAe. 

CLA Y 
LDQ Z 
TSX EXP(3,4 
ST~ \tl 

W, Y and Z are floating-point variableso 



Entry Names: 

Purpose: 

Length: 

Transfer Vector: 

Error Procedure: 

PAuL J.7 

F I NT, f.\1 NT 

To convert FORTRAN Integers to HAD 
inteaers, or HAD Integers to FORTRAN 
lnteters. 

33 o~tal locations 

HRFLX 

If a HAD integer Is too large to be 
conv,rted into a FORTRAN integer, the 
following message ts printed: 

'MAD INTEGER EXCEEDS 32767 1 

and the i•1AD Integer modu 1 e 3 2 76 8 Is 
taken as the argumento 

Calling Sequences: 

where: 

J 

A 

Execution: 

FORTRAN: EQUIVALENCE CA,.J) 
A• FINT (I) 

MAD: 

FAP: 

I • MINT (J) 

J • FINTo(l) 
INTEGER J,FINT.,I 

I • t•11 NT. ( J) 
INTEGER I,MINT.,J 

TSX 
P!E 
ST" 

$FINT,4 
I 
J 

TSX 
PiE 
ST0 

$MINT,4 
J 
I 

refers to a MAO (full word) integer. 

refers to a F O!RTRAN C decrement) Integer o 

Is equivalent to Ja 

FINT converts a MAO inteaer into a 
FORTRAN integero If the MAD integer Is 
larger than 32767, a message ls 
printed, and then the lnte&er modulo 
32768 Is taken as the argument~ 

MINT converts a FORTRAN Integer into a 
t1AD integer" 



Fll P 

Purpose: To transpose a rnatrlx" 

Length: 132 octal locations 

Transfer Vector: o 03311, EXIT 

Calling Sequence: f4AD: EXECUTE FLIP.:(NAHE,f·1,N) 

where: 

NAf·1E is a two-d I mens I ona 1 array dImensIoned 
as 

t·t 

(HAX( f.1, N), 1•1AX ( t•1, N)) 

Is an Integer variable corresponding 
to the number of rows t n the array NAttEo 

Is an lnt~ger variable corresponding to 
the number of columns In the array NAt·1Eo 
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Entry Names: 

Purpose: 

length: 

Transfer Vector: 

Error Procedure: 

Calling Sequences: 

fORI BAN 

X a INDVF(X,H) 

where: 
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INOV, .DPNV 

To ob~aln in floating-point arithmetic 
the n~merlcal solution of a system of 
Nth :order, non-11 near, s l mu 1 taneous 
ordln~ry differential equations, 
essen~ta11y by writing the Initial 
condiGions and differential equations 
In an~ desired FORTRAN or FAP langua&eo 

626 octal locations 

ERR"'R, LOUHP 

If sense light 1 Is not on 
first entry to INDV or If 
more than 50 dependent 
statements, the subprogram 
calleqo Upon return to 
subprogr an LDUf·lP Is ca 11 ed. 

CLA X 
LDQ J 
TSX $1NDV,4 
ST0' X 

for the 
there are 

variable 
ERR~R Is 

INDV, the 

X Is the Independent variable and 

B Is the Increment .. 

FORTRAN fAf 
Y a DPNVf(Y,OY) 

where: 

CLA Y 
LDQ OY 
TSX $0PNV,4 
ST0 Y 

Y Is the dependent variable and 

OY is the increment uslnt Adams four point formula .. 



Reference: 

PN.JL. 20 

SHARE Olstrtbutlon Nos~> 413 and 827, 
Gl AI O!El 



Entry fJame: 

Purpose: 

Length: 

Transfer Vector: 

Calling Sequence: 

where: 
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INT 

To duplicate the FAP coding for the 
FORTRAN built-In function, INTF, for 
use u'!l th HAD-coded subprograms. 

7 locations 

None 

CALL 
snt 

INT,Y 
X 

the argument and function are floatlng-polnto 

Usage: 

Identification: 

The routine 
(sign of 
lnteg~r less 
value of the 

truncates the 
argument times 
than or equal to 
argument).., 

argu•nent 
largest 

absolute 

MOINT appears in columns 73-77 of the 
binary and symbolic decks.., 
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.km ~U£1PROGRAH 

Entry Names: 

Purpose: 

Length: 
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I~SET, I~PAR, I~ENO, I~SCP, 101TR 

Calls ~o these progralllS are compt led 
Into the t4AO progratii during ;.1AOTRAN 
transl.tton of FORTRAt~ l/0 statements 
tnvolvlng iteratlonse 

71 octal locations 

Transfer Vector: None 

TIA to supervisor: None 

COt-V.tON: None 

Error Procedure: None 

Calling Sequence: 

where: 

where: 

FORTRAN: PRINT 1, (A(I), I • J,K,L) 

PRINT could be also READ, ~IRITE OUTPUT TAPE, READ 
INPUT TAPE. 

1 Is the format $tatement number. 

A Is the name of an array where the ith element, 
I+Lth element, ~·• (until J+(N*L) ts greater than 
K) will be prtntedo 

r.tAO: PRINT FftRr1AT ALPHA, Ll., lt'SET .. ( L{IC1) 
EXECUTE. 10PARo ( L2) 
EXECUTE. I tlENDo ( L0C2) 
EXECUTE' 101TR.,CV, t.tl, t-12, f•13) 
EXECUTE UJSCP., 

PRINT Ft'Riv1AT could also be READ FORf.1AT, ~iRITE BCD 
TAPE or READ BCD tAPE. 

ALPHA is the format name .. 

Ll and L2 are normal 1/0 lists. 

L~Cl is the location where the MAD sequence 
beglnso 
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Execution: 

Rest rlct ions: 
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L'C2 Is the location where the. prozram will go 
after comp1 et 1 ng the list. If omt tted, control 
will return to the statement follo\>lfng 1 EXECUTE 
10ENDo 1 . 

v is an IteratIon variable (usually used for 
Indexing)., 

~11 is the Initial value of the IteratIve variable 
Vo 

M2 Is the 

f.13 Is the 

last value of v .. 

Increment to be used on V. 

Execu~lng I'SET will cause the program 
to leave the l/0 list without 
terminating the format, transferring 
control to L'Cl. 

Execu~lng 10PAR will cause 
to be'wrltten (or read) as 
of the original 1/0 list. 
will Qe continued exactly 
list were part of the 
1 I Sto 

the 1t st L2 
though part 
The format 

as though the 
ori 1: Ina 1 1/0 

Execu~ln& 10END terminates the 1/0 list 
·and returns as Indicated abovee 

Execu~fng 101TR causes V to be 
Its lrHttal value, Ml, and the 
of M2 and M3 to be saved for 
lj)SCPa 

set to 
values 

use of 

Executing I'SCP causes the value of V 
to be .compared with M2, and, if less 
than f·t2, causes It to be incremented by 
M3 anq then returns control to the 
beginning of the corresponding 
Iteration; otherwise, control goes to 
the statement following the 'EXECUTE 
I~SCP., 1 

When used in the list for l0PAR, 
multiply subscripted arrays must appear 
with multiple subscripts or with a 
variable single subscript (ioe., if BB 
is a multiply subscripted array, then 
either BB or BB(5) Is illegal). 101TR 
and I~SCP may be nested three deep, but 
there must be an 'EXECUTE I~SCP.' 
corresponding to each use of t01TR for 
proper nestin&o 
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Entry Name: 

Purpose: 

length: 

Transfer Vector: 

Error Procedure: 

Calling ~equence: 

.EQBJ!W:l 

ELNX = L0GF(X) 

where: 

L(IG 

Computes the floating-point 
logarIthm. 

127 octal locations 
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natural 

If the argument Is less than or equal 
to zero, then control fs transferred to 
the subprogran ERR0R. The subprogrmn 
L0G then transfers to LOUMP. 

clAQ 

ELNX = L0Go 00 CLA X 
TSX $L~G,4 
ST{a ELNX 

X Is a floating-point number greater than zero. 

ELNX Is equal to Joge. X, In floating-point. 

Reference: SHARE Distribution No. 665, IB L0G 3 



Examples; 

l) 

2) 

FORTRAN: PRINT 2, (A(I), I • 1,20) 

t·IAD: PRINT ~NLINEF~Rt•1AT QQ0002, 10SET o (QQ0003) 
QQ0003 EXECUTE I~ITR.,(t, 1,20,1) 

EXECUTE I~PAR,.(A(I)) 
EXECUTE 10SCPe 
EXECUTE 10ENDo 

FORTRAN: PRINT2,((B(I,J), I • 1,3), J • 1,3) 

t·1AD: PRINT "NLINEF!l)Rt-1AT QQ0002, 10SETo(QQ0005) 
QQOOOS EXECUTE l-ITRe (1, 1,3,1) 

EXECUTE I~ITR. (J, 1,3,1) 
EXECUTE I~PARo (B(I,J)) 
EXECUTE I~SCP .. 
EXECUTE I~SCPo 
EXECUTE 10ENO., 
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~ ~Yru!ROGRAM 

Entry Name: 

Purpose: 

Length: 

Transfer Vector: 

Calling Sequence: 

J • MAXOo ( l.z:, e~ o .. , In) 

where: 
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nAXO 

To duplicate the FAP coding of the 
FORTRAN bullt•ln function, f•lAXOF, for 
use wl th f·1AD-coded subproc;ramso 

25 octal locations 

None 

CALL MAXO.- ~, o .. o, 1m 
ST~ J 

the arguments (any number of argu,nents greater than 
one) are fixed-point and the functton Is 
floatln&-polnto 

Usage: 

Identification: 

The routine finds the maximum value 
of the argumentso 

t·1DMAXO appears In columns 73•78 of 
the binary and s~nbolic decks. 
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~ SijBf!ROGRAH 

Entry Names: 

Purpose: 

Length: 

Transfer Vector: 

Calling Sequence: 

where: 
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1-\AXl, Xl·lAXO 

To duplicate the FAP coding of the 
FORTRAN bullt-ln function, 1-tAXlF and 
XMAXOF, for use with MAD-coded 
subprograms., 

22 octal locations 

None 

CALL tvlAXl, Y.z, o. u Y n 
ST~ X 

CALL Xi·tAXO, l.t, 4. ",In 
ST~ J 

the arguments and function of MAXl are floating-point, 

the arguments and funct 1 on of Xf'.1AXO are f t xed-pot nt, 

Usage: 

and there can be any number (greater than one) of 
argumentso 

The routine finds the maximum value 
of the argumentso 

Identification: MDMAXl appears ln columns 73-78 of 
the binary and symbolic deckso 
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.cill.. SU BPBOGRAN 

Entry Name: 

Purpose: 

Length: 

Transfer Vector: 

Calling Sequence: 

X II ~tl N 0 • ( l..z: , ••• , 1,_ ) 

where: 
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r.tiNO 

To duplicate the FAP coding of the 
FORTRAN bullt•ln function, MINOF, for 
use wl th t·1AD-coded subprograms. 

26 octal locations 

None 

the arguments are fixed-point 

and the function Is floatlng-polnto 

Usage: 

Identification: 

The function is used to flnd the 
smallest value of the set, lz, ••• ,ln 

NOMINO appears In columns 73•78 of 
the binary and symbolic decks. 
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Entry Names: f-liNl, XN I NO 

Purpose: 

Length: 

To duplicate the FAP coding of the 
FORTRAN bullt-tn functions, f.11NlF and 
Xf.liNOF, for use with HAD-coded 
subprograms. 

23 octal locations 

Transfer Vector: None 

Calling Sequence: 

where: 

Usage: 

CALL t41Nl,Y.z:,,••,Yn 
ST0 X 

CALL X MIN 0 , l.z , ., •• , I n 
ST0 X 

the arguments of 1'•11 Nl are floatIng-pot nt and the mode of 
the function Is floating-point, 

the arguments of XMINO are fixed-point and the mode of 
the function Is floating-point, 

and for either entry the number of arguments Is greater 
than lo 

The routines find the minimum value 
of at least two or more arguments. 

Identification: MDMINl appears in columns 73-78 of 
the binary and s~nbolic decks. 
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~ §JJBPROGRAt·1 

Entry Name: 

Purpose: 

length: 

Transfer Vector: 

Calling Sequence: 

Z a Mf)D.(X,Y) 

where: 
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To duplicate the FAP coding of the 
FORTRAN built-In function, l·10DF, for 
use with MAO-coded subprograms. 

14 octal locations 

None 

CALL Mf)O,X,Y 
ST0 Z 

the arguments and function are floating-point. 

Usage: 

I dent I fl cation: 

The function Is defined as 
ARG.z:-(ARG.t-IARG.z)*ARG;z, where 
Integral part or X. 

(X) 

MDM~D appears In columns 73-77 of the 
binary and symbolic decks. 
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.km SUBPROGRN-1 

Entry Name: 

Purpose: 

Length: 

Transfer Vector: 

Error Procedure: 

Calling Sequence: 
for RANN"-

where: 

EQRTRAN 

A=RANN"F(X) 
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RANN", SETU 

Generates a f1oatlng•point number betwee~ 
0 and 1.,0 with rectangular distribution. 

3
_ 

The cycle ttme for each value of SETU is 2 ~ D 

42 octal locations 

None 

None 

TSX $RANN0,4 
Sit' A 

X Is a du111ny argumento 

A Is a floating-point random number generated 
by the formula 

R" •Rn-.t<2..t
7 +3}01~02 s..s-) 

R 0 •l un 1 ess the subprogr a111 S ETU is 
used to change ito 

for SETU-

where: 

FORTRAN 

B=SETUF (I) CLA 
TSX 

0 

E> 

I 
$SETU,4 

P~E , , 5 

Is a fixed-point variable used to change the 
starting value of R 0 ., 

B Is a dUinmy argument., 
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~ .S.UjlPROGRAI\ 

Entry Name: S I t·lCS 

Purpose: Simulates a FORTRAN function call to 
XSINEQ. This routine is used by the 
1 I brary subprogram xs:.tEQ. 

length: 42 octal locations 

Transfer Vector: XS li·1EQ 

77775 Comr.10n: 

Calling Sequence: 

~1ADTRN: 

f,1AD: 

CALL S lt-tCS (MXFR,NFR, LFR,A, B, O,AnY ,f.tFR) 

EXECUTE SIMCS0(MXFR,NFR,LFR,A,B,D,ARY,MFR) 

where: 

t.1XFR Is a FORTRAN (decrement) Integer giving the 
maximum number of rows the matrix A may have .. 

NFR Is a FORTRAN (decrement) inteeer giving the number 
of rows or columns in the matrix A at the time 
XSMEQ Is callede 

LFR ls a FORTRAN (decrement) Integer alvtng the number 
of columns In matrix Bo 

A 

B 

D 

Is an unsubscripted floating-point 
referring to the square matrix A. Upon 
the answers (the X matrix) wlll replace 
matrIx. 

variable 
return, 
the A 

Is an unsubscripted floating-point 
referring to the matrix B., 

variable 

is a floating-point variable by whose value the 
va 1 ue of the determinant of the matrIx A v.ri 11 be 
sca1edo Upon return, D ~ D•Det(A)e 

ARY refers to a one-dimensional array whose length is 
greater than or equal to NFRo 

f•\FR upon return will contaf n a FORTRAN (decrement) 
integer which will be 
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Execution: 

Res tr let Ions: 

Reference; 

or 

1 
2 
3 
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If the solution was successful 
If an overflow occurred 
lf the matrix A ts singular. 

Given the above calling sequence, 
SIMCS reforms It In such a way as to 

simulate a FORTRAN function call,. 
XSIMEQ is called by this routine~ 
Upon return from XSI!-tEQ, the 
resulting Integer value ts stored in 
f,1FR. 

A programmer may call this routine 
instead of XSIMEQ tf he first 

and 2. 

alters his Integers to make them 
FORTRAN (decrement) Integers (by 
multiplying each of them by 
2.P.18, or shifting the Integers 
left 18 places, or calling FINT) 

Interchanges rows and columns in 
the A and B matrices so they 
appear as FORTRAN 
two-dimensional arrays. 

and tf upon return he 

and 2. 

alters the resulting FORTRAN 
(decrement) Integer to transform 
it into a MAD (address) integer 
(by dividing it by 2.P.18, or 
shifting the integer rl~ht 18 
places, or calling HINT) 

interchanges rows and columns of 
the X (or A) matrix so it 
appears as a MAD two-dimensional 
array" 

All Integers are FORTRAN (decreinent) 
Integers. 

The matrix A must be a square matrix. 

The matrices A and B must not be 
subscripted ln the call. Further, 
their 'base elements' must be set to 
1, that Is, A(l) Is the same as 
A( l, 1). 

CC-174 
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~ ~UBf!ROGBAH 

Entry Name: 

Purpose: 

length: 

Transfer Vector: 

Error Procedure: 

Calling Sequence: 

fORTRAN 

SINX • SINF(X) 

where: 
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SIN, C-S 

Computes the sine or cosine of a 
floating-point radian argut,1ent. 

172 octal locations 

None 

None 

S I i4X • S IN • ( X ) CLA X 
TSX $SIN1 4 
ST~ S I r~X 

X is the angle In floating-point radians. 

SINX Is the computed sine of X In floating-point. 

Reference: SHARE Distribution Noo 510, IB SIN 1 
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Entry Name: 

Purpose: 

len&th: 

PAGE 55 

(Sll) Version II 

To provide list Indexing for the 
Input of nonsubscripted arrays. 

17 octal locations 

Transfer Vector: Uone 

Error Procedure: None 

Calling Sequence: 

where: 

EQRIRAtJ 

OIMEI~I~H SYMB'l (100) 
READ 11 SYnl.${tl 

SYtv1B"l 

.EM. 

TSX 
PiE 
PlE 

• 
• 
0 

BSS 
BSS 

$(Sll )1 4 
SYt·1U~l + 1 
100 

99 
1 

SYMB~l Is the first location In the array to 
be Indexed. 

100 1 s the nun1ber of vari ab 1 es In the array 
SYHU~L to be trans•jll tted. 
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Entry Name: 

Purpose: 

Length: 

PACl 3u 

(SL") Version II 

To ~rovlde list indexing for the 
output of nonsubscrlpteJ arrays. 

17 octal locations 

Transfer Vector: Uone 

Error Procedure: None 

Calling Sequence: 

where: 

EQBIRAU 

0 lfo1Et~S HfN S Yi-t6tJL ( 100) 
PR I NT 1, S Yl·lB!ff L 

SYi-1U(IL 

.EAe 

TSX 
Pi!E 
P!E 

0 

• 
• 

BSS 
uss 

$(SLS6),4 
SYt-lB0L + 1 
100 

99 
1 

SYMB~L Is the first location In the array to 
be Indexed. 

100 Is the number of variables In the array 
SYl·US'L to be transml tted. 
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~ SUijPRUGRAi-1 

Entry i~ame: 

Purpose: 

Len~th: 

Transfer Vector: 

Error Procedure: 

Calling Sequence: 

fORTRAN. 

PAGE 37 

SQ.RT, SQH 

Co~tlputes the square root of a floating­
point argw~ent with either entry. 

110 octal locations 

If the argument Is negative, control 
transfers to the subprogr~~ ERR~R and 
then SQRT transfers to LDYMP. 

SQX • SQRTF(X) SQX • SQI~T • (X) CLA X 

where: 

Reference: 

TSX $SQRT, 4 
ST"' SQX 

X Is a floating-point variable whose square 
root Is to be calculated. 

SQX Is the square root of X In floating-point. 

SIIAHE 01 str i buti on No. 703, CS SQT4 
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Entry Name: 

Purpose: 

length: 

Transfer Vector: 

Error Procedure: 

Calling Sequence: 

FORT BAN 
TANGX•TAHF(X) 

where: 

TAU, C"T 

Computes the tan.:;ent X or 
X for any slnble 
floatln&•polnt argu .. lent 
radians. 

244 octal locations 

ERRS'R., LDUMP 
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cotangent 
precision 
given In 

l f the argu,ilent for TAN Is greater 
than ? -1 or If the argu.;1ent for C{IT 
Is less than 2/~~, then control Is 
transfer red to the ERR~H subproara.ao 
The subprogra1,1 TAfJ, C{IT then calls 
LDUf·lP. 

TAUGX•TAf~. (X) CLA X 
TSX $TAN1 4 
ST!if TANGX 

X Is any single precision floatint:-PIJint argu,nent 
given In radians whose tangent Is to be c~JputeJ. 

TAfJGX Is the floating-point result of the taneent Xo 

Reference: SHARE Distribution Ho. 5071 IB TANl 
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Entry Uaule: 

Purpose: 

Len~th: 

Transfer Vector: 

Error Procedure: 

Calling Sequence: 

FORTRAN 

Ai~S • TA:lliF (ARG) 

where: 

PAGE 3~ 

TAW I 

Cou1putes the hyperboll c tanz.;eut of .( 
for any slnble precision 
floatln&-polnt artu•.tent ~tve11 In 
raJians. 

143 octal locations 

None 

·~one 

.EM. 

Af~S • TANit o (ARG) CLA ARG 
TSX $TAWl, 4 
STt) ANS 

ARG Is a floating-point raulan argu,.~ent whose 
hyper~olic tangent Is to be co~tJpleteJ. 

Reference: 

AUS Is the floating-point result of the 
hyperbolic tangent of ARG. 

SHAitE Ulstrlbutlon Uo. 507, IB TAUII 
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llU, ~UUPRQQKAf:l 

Entry Uame: 

Purpose: 

Len8th: 

Transfer Vector: 

Callln~ Sequence: 

X • XU li•1. ( I, J) 

where: 
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xu li·l 

To Jupllcatc the FAP codlne of tf•e 
FORTI(AH bul Jt•in function, XOI;lF, for 
use \II th •-IAU•coJed subpro&ra 1s. 

7 locations 

i4one 

CALL XDh·1, I,J 
ST~ X 

the ar,&ulilents and function are flxeJ-polnt numbers. 

Identification: 

The routine flnJs the positive 
dIfference bet\#een the two arguu1ents, 
I. e., ARG .t - ;.1 hHAI~G ..z::, ARG .:t ) • 

,·.toXOh1 appears In colu.nns 73-78 
the binary and s~~bollc decks. 

of 
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Entry U~:me: 

Purpase: 

lengt:u 

To a 11 ow HAD an•l i-IAUTitN routines to 
call Xl>ETa;.J, a proz.;ra.;l to com,>ute the 
value of a determinant. This value 
ls then ~~•oJifleJ oy a scale factor. 

53 octal locations 

Tran:;fer Vector: 

Cal~;ng Sequence: 

;.IAI>: ..1 • XDTr~:·lo(N,,l~it,A,O) 
INTEGEa< i·l,r~,d0,XDT,t!·1o 

N refers to an lnte~er whose value Is equal to the 
paraneter N In the i·IAOTi~N statealtmt 1 DiilEUS·It.JU 
A(N,N) 1 or Is the third ele~ent In the ~AD 
d iqens I on vector descr i bin& the .aatri x A. 

N' refers to an lnteeer clvlng the n~Jber of rows or 
coluums In the matrix A at the tf:·~je XDTi~:t Is 
called. 

A ts an unsubscrtptcJ floating-point variable 
referring to the matrix. In a MAD pro~r~~, the 
1 base eler.1ent' of this array must be lo Upon 
return, this matrix 111ay be altered. 

0 Is a floatlne-point variable by whose value 
value of the Jeten1inant \'1111 be .. 1oJifieJ .. 
return, o • o•Oet(A). 

upon return will be 

1 If the solution \.,as successful 

2 If an overflow occurreJ 

or 3 if the ~atrlx A Is slneular. 

the 
Upon 



Restrictions: 

Reference: 

PAr.£ 42 

This progra .• l ••lust not be useJ by 
FORTRA;J rout i nt:s. 

All integers are expecteJ to be 
nor .• Ja I !lAO address I ntec;ers. 

The 11\atrix A lilUSt be a square ulatrlx 
with the 'base ele~ent' In the 
dlt.~enston vector Jefine,J as lo 

A in the ca 111 ng sequence ,11us t not be 
subscripteJ • 

.t:W.Jl:: XOTI{i'-1., lilUS t appeur in an I nte~er 
declaration In a i·lAD pror;raal. 

CC-174 
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Entry Nataes: 

Purpose: 

Len&th: 

Transfer Vector: 

Calling Sequence: 

J • XINTo(Y) 

J • XFIX.(Y) 

where: 
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X li~T, XF I X 

To duplicate the FAP coJln& of the 
FORTRAU built-In function, XINTF and 
XF I XF, for use wl th l·lAD•codeJ 
subprogr auas. 

12 octal locations 

None 

UJ!. 

CALL 
ST~ 

CALL 
ST~ 

XINT,Y 
J 

XFIX,Y. 
J 

the argument is a floating-point number and, 

the function Is flxed•polnt. 

Usage: 

Identification: 

The routIne truncates the argu1•1ent 
(sign of argument times largest 
Integer less than or equal to 
absolute value of the argument)o 

MDXINT appears In columns 73-78 of 
the binary and symbolic deckso 
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~ SLJUPROGRAH 

Entry Name: 

Purpose: 

length: 

Transfer Vector: 

Error Procedure: 

Calling Sequence: 

fORTBAfj 

L • XL{ICF(Ii) 

where: 
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XLLIC Version II 

Finds the location where a variable 
Is storeJ. 

26 octal locations 

.~one 

None 

CLA 
TSX 
STilt 

N 
$Xl{IC,4 
L 

N Is the variable whose location Is to be found. 

L Is the location of N. 
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.em SUBPROijKAN 

Entry Na111e: 

Purpose: 

Length: 

Transfer Vector: 

Ca 111 ng; Sequence: 

where: 

PJ\GI: 45 

x;.tJ\Xl 

To Jupllcate the FAP codin& of the 
FORTi~A•I uui lt-ln functiotl 1 x;.tAXlF 1 for 
usc wl th dAU-coJeJ suuprot;ra .. Js. 

27 octal locations 

i~onc 

CALL Xl-tAXl, !z', • •. , Yn 
ST" J 

the arguments (any nuii1ber of ar~u ilents greater than one) 
are floatin&•point anJ 

the funct fou is f i xed-,JO Int. 

Usage: 

Identification: 

Tile routine finJs the ulaXLlU l value 
of the argu,.aents. 

t·lUl-lXl appears In col U111ns 73-77 of 
the binary an 1 s yr11Jo 11 c Jecl's. 
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km syuPRUGH.L\N 

Entry Uame: 

Purpose: 

Length: 

Transfer Vector: 

Callln& Sequence: 

where: 
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X..t I iJl 

To Jupllcate the FAP coding of the 
FORTRAU uuilt•ln function, Xi:tli!lF, for 
use with dAIJ·coJeJ subprot;rams. 

31 octal locations 

None 

CALL .<i1!1U, Y.,, o •• , Y.,., 
ST~ J _. 

the are;u1.tents are fh>atin&-point and 

the function is fixeu-l)oint. 

Identification: 

The routines finJ the anlnh1u .. l value of 
the argu.,tents. 

;ti)Xi·l:~l appears in colu .• ms 73-78 of 
the i.Jinary anJ syuli.Jolic Jecks. 
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Entry Na •• te: 

Purpose: 

length: 

Transfer Vector: 

Calling Sequence: 

K • x; I~U • ( I , J ) 

~1hcre: 
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X•·I~U 

To Juplicate the FAP coJin& of the 
FORTitAi·J bu I 1 t-1 n function, Xi1"UF, for 
use \·II th HAU-coJeJ subpro&ra .. ls. 

7 locatIons 

Hone 

.EAf. 

CALL 
ST" 

X:·1~D, I ,J 
K 

the ar guntents and functIons are f I xc.J-po i nt. 

Identification: 

The function is deflnuJ as 
ARG.t-CARG.t/ARG~), Hhere (X)= intet_:ral 
part of X. 

dUXH"l> appeors In colul".ms 73-78 of 
the l>inary anJ sy~otl>ollc Jec~s. 



Entry Names: 

Purpose: 

len&th: 

Transfer Vector: 

Callin& Sequence: 

Z a S I GNo (X, YJ 

K • XSIUUo(I,J) 

where: 
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XSIGN, SIGN 

To duptlc~te the FAP coJin~ of the 
FOllTHAIJ built-in functions, XSIGUF 
anJ S I GUF, for use w t th •·tAD•coJe,J 
subprot;r Cll•lS .. 

6 locutions 

i~one 

CALL SIGI!,X,Y 
ST~ l 

CALL XS IGN, I ,J 
ST" K 

the ar&unlent and function of SIGN are floatin&-polnt an,J 

the argument anJ function of XSH.iU are fixeJ-polnt. 

Usage: 

identification: 

The routine does a transfer of sign 
(Sit;n of Arg.:J times Ar&.t. )o 

HDSIGl~ appears In coluums 73-78 of 
the binary anJ symbolic decks. 
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Entry f~ame: 

Purpose: 

Len&th: 

PAGE 4~ 

XSHEQ 

To allow MAD and i'1AOTRN routines to 
call XSIHEQ, a program to solve the 
matrix equation AX•B for the unknown 
matrix Xo 

Transfer Vector: 

116 octal locations 

FINT, MINT, SIMCS, FLIP 

Calling Sequence: 

MADTRN: 

~1AD: 

where: 

L 

A 

B 

SCALE 

f;l • XSr.IEQF (l·lXRt}il, N, L, A, B, SCALE, ARRAY) 

f.l • XS~lEQ.(MXR~vJ,N,L,A,B,SCALE,ARRAY) 
lriTEGER M,MXR~~,N,L,XSMEQ. 

refers to an inter.er whose value Is equal to the 
parameter t-lXR\JvJ of the HAOTitN s tate~nent 'D H1EilS 10i~ 
AH1XR"vl, J) I e 

Is an Integer giving the number of rows or columns 
In the matrix A at the time XSMEQ Is called .. 

Is an integer variable whose value Is equal to the 
number of columns In matrix B .. 

Is an unsubscripted floating-point variable 
referring to the matrix A. In a 1·1AD program, the 
1 base element' of this array ntust be 1., Upon 
return, the answers (the X matr1 x) will replace 
the A matrIx. 

Is an unsubscripted floatlng•polnt variable 
referring to the matrix s. In a t·1AD program, the 
'base element' of this array r.tust be 1, This 
matrix must be di~nensloned In f·1AOTRN as 1 B(I,J)' 
where I and J are Integer constants each greater 
than or eQual to No 

Is a floatlng•polnt variable by whose value the 
value of the deter~tnant of the matrix A will be 
scaled. Upon return, SCALE • SCALE * Det{A). 



cc-274 

ARilAY 

Restrictions: 

Reference: 
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refers to a one-Jihlenslonul array whose lenr;th Is 
greater thun or equul to rl. 

upon return will be 

or 

1 If the solution was successful 

2 lf nn overflow occurreJ 

3 If the 1aatr I x A Is s lngular. 

This prosra~ must not be ca11eJ by 
FO~TKAH routines. 

All Integers are expected to be 
nor011al l·lAO address inte~ers. 

The matrices A and B must not be 
subscripted In the call to XSi·1EQ. 
Their • base e hMents • l n their 
respective Jl.'lension vectl>rs .nust be 
set to 1. 

The .. mtr I x A must be a square matr t x. 

Each alaxl.num subscript of ti"'atrl X U 
must be &reater than or equal to U, 
the nuu11Jer of rows of illatrlx A • 

.u.u..I£.: XSFIEQ. must appear In an i nte&er 
declaration In a l·1AO pro~r&n. 

CC ... l74 
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~ SUBf!UOGRAH 

Entry Name: 

Purpose: 

Length: 

Transfer Vector: 

Error Procedure: 

Calling Sequence: 

X • Y.P.! 

where: 

PAGI.: 51 

.01300 

Col;lputes yrt. 1r1here Y and i! are 
floatin&·point vartaules. 

106 octal locations 

SQRT, L~G, EXP, ERR~k, LDU~P 

The subpro~ra.il ERRiflt is ca 11 e I If 
Y < 0 anJ the ! Is not an lnteBcr. 

.EAf. 

CLA Y 
LOQ i 
TSX $.01300,4 
ST\4 X 

X, Y, and ! are floating-point variables. 
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nn SUij!!tWGfiAN 

Entry Naute: 

Purpose: 

Len~th: 
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• 01301 

Cu;npu tes X K where X Is a f 1 oat I ng­
point vuriablc unJ K Is a flxc.l·p~int 
variable. 

43 octal locations 

Transfer Vector: None 

Error Procedure: Uone 

Calllna Sequence: 

where: 

X 

K 

y 

.E.Ae. 

CLA X 
LiJCl K 
T$X $e0130114 
ST~ 'f 

Is a floating-point variable. 

is a flxeJ-point variable storeJ In the address 
In FA~. 

is a floating-point vurlable equal to X K • 
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k,liS. ~UBPROGRAH 

Entry Name: 

Purpose: 

Length: 

Transfer Vector: 

Error Procedure: 

Ca111nz Sequence: 

I T~J • I o P .J 

where: 

I , J., anJ I T~J 

PAGC 53 

o01311 

To co.apute I ~ where I anJ J 
fixed-point variables. 

42 octal locations 

Hone 

Uone 

CLA I 
LD~l J 
TSX $.01311,4 
ST., I ntJ 

are 

are fixed-point variables storeJ In the address 
In FAP. 
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nn SUBPRQGB£\M 

Entry t~ame: 

Purpose: 

length: 
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0 03310, • 03311 

Computes the linear subscripts for 
arrays of two subscripts. 

17 octal locations 

Transfer Vector: None 

Error Procedure: .~one 

Calling Sequence: 

A(I,J) • ooe CLA I 
LL)(l J 

where: 

A 

AO I r·l 

and J 

SUGSCR 

TSX $.03310,4 or e03311 
T.<H A,,Alll.·i 
STl6 SUBSCU 

Is the naule of the array. 

Is the location of the Jln1enslon vector. 

are subscripts. 

Is the linear subscript which is returncJ to the 
adJress of the ACe 


