


























































































































































































QPROBF 

EJl.li.QXl.Q!i.: 

COMPUTE CHI SQUARE PROBABILITY FUNCTION 

Z+CHISQ QPROBF NU 

o COMPUTE THE PROBABILITY OF A GIVEN CHI SQUARE VALUE 
OCCURRING FOR A GIVEN NU (NUMBER OF DEGREES OF FREEDOM) 

o NU IS ROUNDED DOWN TO THE NEXT LOWER EVEN INTEGER 
o NOTE THE EXTREME ELEGANCE WITH WHICH IT IS POSSIBLE 

IN APL TO EXPRESS A POWER SERIES 

V Z+CHISQ QPROBF NU 
[lJ ACOMPUTE Q(CHISQ\NU), WHERE NU :IS ROUNDED DOWN TO AN E.VEN INTEGER 
[2J Z+(*-CHISQf2)x(CHISQf2)L~fX\lr-DIO-1LNUf2 

V 

-gK4Mf.li.-g§.: 

5.78 QPROBF 20 
0.999164 

27 .3 QPROBF 20 
0.127033 

27.3 QPROBF 40 
0.93691 

dli.dLI§.l.§.: 5.78 QPROBF 20 
[2J Z+(*-CHISQf2)x(CHISQf2)L~fx\lr-DIO-1LNUf2 

o 1 234 567 8 9 
[2J Z+(*-CHISQf2)x(CHISQf2)L~fX\lr-DIO-1LNUf2 

-------------

1 1 2 3 4 5 678 9 
[2J Z+(*-CHISQf2)x(CHISQf2)L~fx\lr-DIO-1LNUf2 

1 1 2 6 24 120 720 5040 40320 362880 
[2J Z+(*-CHISQf2)x(CHISQ~2)L~fX\lr-DIO-1LNUf2 

----------------(NOT ALL RECIPROCALS SHOWN) 
1 1 0.5 0.1666666667 0.04166666667 0.008333333333 0.001388888889 
[2J Z+(*-CHISQf2)x(CHISQf2)L~fX\lr-DIO-1LNUf2 

2.89 
[2J Z+(*-CHISQ~2)x(CEISQf2)L~fx\lr-DIO-\LNUf2 

17.9782608 
[2J Z+(*-CHISQf2)x(CHISQf2)L~fX\lr-DIO-1LNUf2 

2.89 
.[2J Z+(*:t2!!!'~~~3)x(CHISQf2)L~fX\lr-DIO-1LNUf2 

2.89 
[2J Z+(*-CHISQf2)x(CHISQf2)L~fX\lr-DIO-1LNU+2 ---------
0.05557621261 
[2J Z+(*-CHISQ+2)x(CHISQ f 2)L$f X\lr-DIO-1LNU+2 

-----------------------------------------
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ROMAN CONVERT INTEGER TO ROMAN NUMERALS 

R+BOMAN N 

o ROMAN NUMERALS MAY BE REQUIRED FOR CERTAIN TYPES OF PAGE 
OR PARAGRAPH NUMBERING. THEY ALSO ILLUSTRATE THAT THERE IS 
A DISTINCTION BETWEEN THE VALUE OF A NUMBER AND ITS REPRE­
SENTATION. N IS AN INTEGER GREATER THAN ZERO. R IS A 
CHARACTER VECTOR REPRESENTING N AS A ROMAN NUMERAL. 

~ R+ROMAN N;I;OIO 
[1] OIO+O 
[2J I+O 1000T"pN 
[3J B+O 5Tl0 10 10 10TN+I[lJ 
[4J N+,~(14)o.<,~(OrR-1 3o .x4=R[1;]),[OJR[0;]e4=R 
[5J R+(I[OJp'M'),N/,~4 16p'xMxxDCMDLXCLVIXV· 

~ 

ROMAN 7 
VII 

ROMAN 77 
LXXVII 

ROMAN 977 
CMLXXVII 

ROMAN 1977 
MCMLXXVII 

ROMAN 10000 
MMMMMMMMMM 
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ROUNDS SELECTIVE SYMMETRICAL ROUNDING 

R+U ROUNDS A 

o TO ROUNDOFF NUMBERS TO ANY GIVEN UNITS 
o TO ROUND NEGATIVE NUMBERS AWAY FROM ZERO 
o RESULT WILL BE THE NEAREST MULTIPLE 

OF THE CORRESPONDING UNIT. 

f.Y.liQ.'llQli: 

V R+U ROUNDS A 
[lJ ~U IS A SCALAR OR CONFORMABLE STRUCTURE OF SPECIFIED UNITS 
[2J R+(xA)xUxLO.5+IAfU 

V 

~K4.ME.lt.~: 
10 0.01 ROUNDS 5287 1234.006 

5290 1234.01 

A 
3.6 145 150 151 1.027 

U 
1.5 3 7 7 0.03 

U ROUNDS A 

[2J R+(xA)xUxLO.5+IAfU 

1.5 3 7 7 0.03 
[2J R+(xA)xUxLO.5+IAfU 

THE CORRESPONDING UNITS 

NORMALIZED 
2.4 48.33333333 21.42857143 -21.57142857 34.23333333 
[2J R+(xA)xUxLO.5+IAfU 

ABSOLUTE VALUES 
2.4 48.33333333 21.42857143 21.57142857 34.23333333 
[2J R+(xA)xUxLO.5+IAfU -------- HALF-ADJUSTMENT ADDED 
2.9 48.83333333 21.92857143 22.07142857 34.73333333 
[2J R+(xA)xUxLO.5+IAfU ---------
2 48 21 22 34 
[2J R+(xA)xUxLO.5+IAfU -----------
3 144 147 154 1.02 
[2J R+(xA)xUxLO.5+IAfu 

1 1 
[2J 

111 
R+(xA)xUxLO.5+IAfU ------------------

3 144 147 154 1.02 

FLOOR 

NORMALIZATION REVERSED 

THE ORIGINAL SIGNS 

NEGATIVE NUMBERS RESTORED 
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TO NUMERIC VECTORS IN EQUAL INCREMENTS [ BY IN FROM ] 

R+A TO B R+N FROM A R+A TO B IN M 
R+A TO B BY C R+N FROM A BY C 

A: STARTING VALUE 
B: LAST VALUE (OR BOUNDARY VALUE) 
C: INCREMENT (POSITIVE OR NEGATIVE BUT NOT ZERO) 
M: NUMBER OF INTERVALS DESIRED (M ~ 0). 

NUMBER OF VALUES OBTAINED = M+1 
N: NUMBER OF VALUES DESIRED 
R: RESULTING NUMERIC VECTOR WITH EQUAL INCREMENTS 

oWHEN THE FUNCTIONS 'TO' AND 'FROM' ARE USED ALONE, THE INCREMENT 
IS UNDERSTOOD TO BE ONE. SEQUENCES OF ANY OF THE ABOVE FORMS 
ARE ALSO POSSIBLE, PROVIDED THAT THEY ARE SEPARATED BY COMMAS 
AS SHOWN IN THE EXAMPLES. 

EK4MP.LE§.: 

5 6 7 8 9 10 +-+ 5 TO 10 0 2 4 6 +-+ o TO 6 
4.1 5.1 6.1 +-+ 4.1 TO 7 

5 4 3 2 +-+ 5 TO 2 6 4 2 0 +-+ 6 TO 0 

5 7 9 +-+ 5 TO 10 BY 2 3 4 5 6 7 +-+ 5 FROM 
5 +-+ 5 TO 10 BY 6 

5 5 . 5 6 6.5 7 +-+ 5 TO 7 BY . 5 15 12 9 6 +-+ 4 FROM 

1 TO 5, 10 TO 20 BY 2, 5 FROM 50, 40 TO 30 BY 5 
1 2 3 4 5 10 12 14 16 18 20 50 51 52 53 54 40 35 30 

E!l.tl.Q'l.I.Qtl.§.: 

V Z+A TO B;D;R;X;OIO V Z+B BY C 
[1J OIO+O [1J 'ZERO IS INVALID 
[2J R+ppZ+1,B [2J Z+(1,pZ)pZ+B,C 
[3J Z+,Z V 
[4J X+IZ[2 xR>1J V Z+B IN M 
[5J D+Z[1J-A [1J 'ZERO IS INVALI,D 
[6J -+(3)R)tL1 [2J Z+(1 1,pZ)pZ+B,M 
[7J B+A+(DfX)X11+X V 
[8J -+L2 
[9J L1:B+A+(XxxD)x11+LIDfX V Z+N FROM A;R;OIO 
[10J L2:Z+B,(2+R>1)+Z [1J OIO+O 

V [2J R+p p Z+1 ,A 

IN 3 

IN 3 

3 

15 BY 3 

ARGUMENT'HANG 0=1tC 

ARGUMENT'HANG 0=1tM 

[3J Z+(ZL1J+Z[2 xR>1J X1N),(2+R>1)+Z+,Z 
V 

tl.Q'l.E: THIS IS AN EXAMPLE OF LINKING APL FUNCTIONS TOGETHER. THE CORE 
FUNCTIONS, 'TO' AND 'FROM', DETERMINE WHETHER OR NOT THERE WAS A 
'BY' OR 'IN' CLAUSE FROM THE RANK OF THEIR RIGHT ARGUMENTS. 
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TRUNC TRUNCATE HIGHER AND LOWER ORDER DIGITS 

R+U TRUNC A 

o SELECT PARTICULAR DECIMAL DIGIT POSITIONS 

E.lL!fl.Q'l.l.Q!fl.: 

o EXPLICIT (INPUT) DECIMAL FRACTIONS WILL BE RETURNED 
CORRECTLY. LOW-ORDER DIGITS OF COMPUTED FRACTIONS MAY 
NOT BE EXACT IN DECIMAL REPRESENTATION. 

'iJ R+U TRUNC A 
[1 J R+l0 I L I A + U 
[2J A IF U IS ANY POWER OF TEN, THEN THE CORRESPONDING DECIMAL 
[3J A POSITION OF A IS RETURNED. 
[4J A IF U IS A UNIT DIVISOR, A IS FIRST CONVERTED TO THE NEW UNIT, 
[5J A THEN THE NEW UNITS PLACE IS RETURNED. 

'iJ 

(10*15)TRUNC 12345+DIO+0 
54321 

.1 1 10 TRUNC 100+7 
[1 J R+10 I L I A + U 

0.1 1 10 

[lJ R+10ILIA+U 

142.8571428571428 14.28571428571429 1.428571428571428 

[ 1 J R+10 I L I A + U 

142.8571428571428 14.28571428571429 1.428571428571428 

[lJ R+10ILIA+U -----
142 14 1 

[lJ R+10ILIA+U 
----------

241 
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ZDIV ZERO TOLERANT DIVISION [ CDIV J 

R+N ZDIV D 

o DOMAIN ERRORS ARE UNDESIRED IN COMMERCIAL MATRIX OPERATIONS 
WHERE ZEROS USUALLY INDICATE UNAVAILABLE INFORMATION. 

o NAND D ARE CONFORMABLE NUMERIC STRUCTURES OR SCALARS IN 
ANY COMBINATION. 

o ZERO WILL BE RETURNED INSTEAD OF THE DOMAIN ERROR. 

EIl.N.Q'l.l.QN.§.: 

V R+N ZDIV D 
[lJ A RETURNS ZERO WHEN DIVISOR IS ZERO 
[2J A APL RETURNS UNITY WHEN NAND D ARE BOTH ZERO 
[3J R+(NxR)+(DxR)+~R+(N=O)VD~O 

V VR+N CDIV D 
[lJ A COMMERCIAL DIVISION: RETURNS ZERO IF D=O 
[2J R+(NxR)+D+~R+D~O 

IK4Mf~I§': V 

A+2 0 2 0 
B+3 3 0 0 
A ZDIV B 

0.6666666667 0 0 1 

ALL COMBINATIONS OF NAND D BEING ZERO 

t NON-ZERO DIVIDED BY ZERO 

4 0 4 0 ZDIV 2 2 0 0 

[3J R+(NxR)+(DxR)+~R+(N=O)VD~O 

1 1 0 0 
[3J R+(NxR)+(DxR)+~R+(N=O)VD~O 

o 1 0 1 
[3J R+(NxR)+(DxR)+~R+(N=O)VD~O 

-----------DIVISION MAY PROCEED FOR THESE CASES 
1 1 0 1 
[3J R+(NxR)+(DxR)+~R+(N=O)vD~O 

------------BUT NOT THIS CASE 
001 0 
[3J R+(NxR)+(DxR)+~R+(N=O)VD~O 

SOME GOOD DIVISORS 
2 2 0 0 
[3J R+(NxR)+(DxR)+~R+(N=O)VD~O 

------------------ALL GOOD DIVISORS 
221 0 
[3J R+(NxR)+(DxR)+~R+(N=O)VD~O 

ALL GOOD NUMERATORS 
4 0 0 0 
[3J R+(NxR)+(DxR)+~R+(N=O)VD~O 

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

2 0 0 1 
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Section VI 

Utility & Miscellaneous Functions 





COMB 

Ey"l:J.Q.'l.l.Ql:J.§": 

ALL COMBINATIONS OF ELEMENTS [DEBLANK UNIQ J 

R+A COMB B 

o JUXTAPOSES EACH UNIQUE ELEMENT OF A WITH EACH UNIQUE 
ELEMENT OF B, DISREGARDING BLANKS. 

o A AND B CAN BE CHARACTER OR NUMERIC STRUCTURES. 
o USES: VCFORMAT VDEBLANK VUNIQ 

V R+A COMB B 
[lJ A CFORMAT, DEBLANK, AND UNIQ CLEAN UP 
[2J A GLOBALS A AND B, WHICH ARE LOCAL HERE. 
[3J CFORMAT 
[4J DEBLANK 
[5J UNIQ 
[6J R+(,~«pB),pA)pA),[DIO+O.5J,«pA),pB)pB 

V 

Ai 
A2 
A3 
A4 
A5 
A6 
B1 
B2 
B3 
B4 
B5 
B6 
C1 
C2 
C3 
C4 
C5 
C6 

1 
1 
1 
2 
2 
2 
3 
3 
3 

'AABC ' COMB 1 6 

1 2 3 COMB 234 345 1.1 
234 
345 

1.1 
234 
345 

1.1 
234 
345 

1.1 

V DEBLANK 
[lJ A+(A;t" )/A+,A t:. B+(B;t' ')/B+,B 

V 

v UNIQ 
[1J A+DREP A t:. B+DREP B 

V 
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CVEC 

E.!l./i.Q.Xl.Q/i.: 

BUILD COMPRESSION OR LOGICAL VECTOR 

R+N CVEC LOC 

o BINARY VECTORS OF ARBITRARY LENGTH WITH ARBITRARY ZEROS 
AT NUMBERED POSITIONS, IN USER'S ORIGIN. 

o CAN GENERATE INPUT TO ~XVEC. 

'iJ R+N CVEC LOC 
[1 J R+Np 1 
[2J R[LOCJ+O 
[3J A RETURNS A COMPRESSION VECTOR THAT CAN SELECT ALL BUT LOC 
[4J A LOC IS DESIRED ROW OF 'iJLOC (OIO+O), OR SIMILAR NUMERIC VECTOR 
[5J A N IS ORIGINAL LENGTH OF AXIS TO BE COMPRESSED 

'iJ 

17 CVEC 1 2 3 5 7 11 
o 0 0 1 0 1 0 1 1 1 Oil 1 1 1 1 

32 CVEC (0=41121)/121 
1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 Oil 101 1 1 1 1 1 1 1 1 1 1 1 
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DT DELETE TRAILING INSIGNIFICANT CHARACTERS OR VALUES 

R+V DT A 

o INSIGNIFICANT CHARACTERS OR VALUES, AS DEFINED IN V, 
THAT APPEAR ON THE RIGHT SIDE OF AN ARRAY, WILL BE DROPPED 

o THE ORIGINAL RANK OF A WILL BE PRESERVED. 
o AN EMPTY ARRAY IS RETURNED IF NOTHING SIGNIFICANT REMAINS. 

Ell.N..Q.'l.l.QlY.: 

'iJ R+V DT A 
[1] R+«-l~pA),r/,+/V\~~A€V)tA 

'iJ 

~K.4.!1.E.L.~§..: 

1 
1 

o DT 2 4p4t1 
TO DELETE TRAILING ZEROS 

'*'DT 2 4p'MN**MNM*' 
MN* 
MNM 

p' 'DT 3t' K' 
1 TO DELETE TRAILING BLANKS 

dlY.4.L.X§..!§..: 
'* ?'DT'GOOD ?' 

GOOD ? 
[1] R+«-l~pA),r/,+/V\~~A€V)tA 

* ? 
[lJ R+«-l~pA),r/,+/V\~~A€V)tA 

o 0 0 0 111 
[1] R+«-l~pA),r/,+/V\~~A€V)tA -----
o 0 0 1 111 
[1] R+«-l~pA),r/,+/V\~~A€V)t~ 

---------
4 
[1] R+«-l~pA),r/,+/V\~~A€V)tA 

---------- FOR RANK>2 
4 
[1] R+«-l~pA),r/,+/V\~~A€V)tA 

------------ PROTECTS SIGNIFICANT TRAILERS 
4 
[lJ R+«-l~£~),r/,+/V\~-A€V)tA 

7 

[lJ R+(~=~±£~2~[L~!L~~~:~~~)tA 

4 
[1] R+«-l~pA),r/,+/v\~~A€V)tA 

--------------------------
GOOD 
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EASTER COMPUTE THE DATE OF EASTER 

Z+EASTER YEAR 

o COMPUTE THE DATE OF EASTER FOR ANY YEAR SINCE 33 AD 
o YEAR MAY BE A SINGLE YEAR OR VECTOR OF YEARS. 

IT MAY ALSO BE AN ARRAY OF SHAPE (N, 2) WHERE THE 
SECOND COLUMN IS 0 OR 1 FOR EACH YEAR STATING 
WHETHER THE OLD (0) OR NEW (1) STYLE CALENDAR 
WAS IN EFFECT THEN. NORMALLY, THIS IS COMPUTED 
AUTOMATICALLY. 

E.!l.lJ.Q'l.l.QlJ.: 

v Z+EASTER YS;C;EPACT;G;N;X;Y 
[lJ ACOMPUTE EASTER FOR YEAR Y, OPTIONAL STYLE S. 
[2J AYS MAY ALSO BE A VECTOR OF YEARS OR AN ARRAY OF YEARS AND STYLES. 
[3J YS+(2t(pYS),1 l)pYS 
[4J S+(Y>1922)v(Y>1583)A(YS,1752<Y+YS[;DIOJ)[;DIO+1J 
[5J +OXlpZ+(33)L/Y)/'EASTER WASN"T CELEBRATED THAT EARLY.' 
[6J X+Sx2-Lo.75xC+l+LO.Olxy 
[7J EPACT+30120+(S X10+LO.32 xC-15)+(11 xG+l+19IY)+X 
[8J N+44-EPACT+Sx(EPACT=24)v(EPACT=25)AG>11 
[9J N+N+30xN<21 
[10J N+N+7-7jN+7IX+Ll.25 xy 
[llJ +oxl1~ltpZ+N 

[12J Z+'EASTER ON ',((6 xx 30.5-N)t'MARCH APRIL '),(~1+311-1+N), " ',~ltY 
V 

EASTER 1978 
EASTER ON MARCH 26, 1978 

EASTER 1865 
EASTER ON APRIL 16, 1865 

EASTER 1 
EASTER WASN'T CELEBRATED THAT EARLY. 

A A VECTOR INPUT PRODUCES A VECTOR OUTPUT OF THE 
A DAY NUMBERS IN MARCH. 

EASTER 1978 1865 
26 47 

A WHEN OLD STYLE WAS KNOWN TO BE IN USE AFTER 1752, 
A OR NEW STYLE BEFORE THEN, YOU MUST GIVE THE STYLE. 
A FOR EXAMPLE, RUSSIA BEFORE THE REVOLUTION: 

EASTER 1 2p1865 0 
EASTER ON APRIL 11, 1865 
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EXTEND 

E !i.liJ2. 'l. I. Q fl. : 

EXTEND VECTOR WITH LAST VALUE 

R+N EXTEND V 

o THE APL t WOULD EXTEND A VECTOR BY PADDING IT WITH 
ZEROS OR BLANKS. 

o EXTEND WILL FILL THE SPACE REMAINING ON THE RIGHT 
WITH THE RIGHTMOST VALUE. 

o THIS WILL HAPPEN ONLY IF N>pV. 
o EXTEND RETURNS A VECTOR OF LENGTH N, OR pV, 

WHICHEVER IS· GREATER. 

'V R+N EXTEND V 
[lJ R+V,(OrN-pV)p-1tV 

'V 

10 EXTEND 0 0 0 1 
o 0 0 1 1 1 1 1 1 1 

(30 EXTEND 'INDEX ITEM-'),' 20' 
INDEX ITEM-------------------- 20 

12 EXTEND 'THIS WILL NOT BE PADDED WITH-' 
THIS WILL NOT BE PADDED WITH-

33 EXTEND'ITEM 4.' 

[lJ R+V,(OrN-pV)p-1tV 

ITEM 4. 
[lJ R+V,(OrN-pV)p-1tV 

[lJ R+V,(OrN-pV)p-1tV 

7 
[lJ R+v,(Or~:~K)p-1tV 

26 
[lJ R+V'(~[~:~K)p-1tV 

26 
[lJ R+V,(OrN-pV)p-1tV -------------
.......................... 

ITEM 4 .......................... . 
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FILLS REPLACE VACANT ELEMENTS [ CFORMAT CONFORM STRUCT ~ J 

R+-A FILLS B 

o THE STRUCTURE A, WHICH MAY BE SCALAR, WILL APPEAR 
IN VACANT SPACE OF B. IN A NUMERIC STRUCTURE 
ZERO SIGNIFIES VACANCY. DISPARATE STRUCTURES WILL BE 
MADE TO CONFORM. UNLESS OFFSET, THE FIRST ELEMENT OF 
A WILL MAP INTO THE FIRST ELEMENT OF B. 
IF ONE, BUT NOT BOTH OF THE OPERANDS, IS NUMERIC, 
IT WILL BE CONVERTED TO CHARACTER FORM. 

o USES: VCFORMAT VCONFORM 

V R+-A FILLS B 
[lJ CFORMAT 
[2J CONFORM 
[3J R+-(pB)p(B=ltOpB)eB,[DIO-0.5JA 

X X 
X X 

X 
X X 

X X 

EX 

QUADX 

v CONFORM;J;K;R 
[lJ R+-(J+-ppA)rK+-ppB 
[2J +0 IF O=JxK 
[3J A+-R STRUCT A ~ B+-R STRUCT B 
[4J A+-RtA ~ B+-(R+-(pA)rpB)tB 

V X+-D STRUCT A 
[lJA D IS DESIRED RANK (DIMENSIONS) 
[2J X+-«-D)t(Dp1),pA)pA 

V 
V R+-A ~ B 

o 0 
o 0 
o 

[lJA THE SEPARATOR. A AND B MUST RETURN VALUES. 
[ 2 J R+-A 

o 0 
o 0 

V CFORMAT 
[lJA ASSUMES A AND B HAVE BEEN LOCALIZED 

o o 

NULLX [2J ~'A+-.A ~ B+-.B'IF(CHARACTER A)~CHARACTER B 
V 

o 0 

o 

o 0 

o 0 

( , 
XDo XDo 

XDXDo 
XDo 

XDXDo 
XDo XDo 

, , , ',NULLX)FILLS(' ',QUADX)FILLS EX 

CFORMAT WILL FORCE BOTH A AND B INTO CHARACTER FORM IF ONLY ONE IS SO. 
CONFORM WILL PAD THE SMALLER ARRAY TO THE SHAPE OF THE LARGER, 

UNLESS EITHER ONE IS SCALAR. 
STRUCT REDEFINES THE RANK OF ITS OPERAND. 
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LOC LOCATE STRUCTURED DATA 

I+P LOC A 

o RESULT IS A MATRIX OF THE STARTING LOCATIONS OIO+O 
IF THE ENTIRE STRUCTURE WAS FOUND AT LEAST ONCE. 
P IS THE SEARCH ARGUMENT. (SEE ~ONESIN) 

o USES: ~~ 

~ I+P LOC A;OIO 
[lJ I+(pA)T(Af(lp,P)~(,P)o.=,A)/lX/pA ~ OIO+O 

~ 

gK4ME~g: 

'TOP SECRET'LOC'STOP SECRETARY' 
1 

5 6 LOC 17 
[lJ I+(pA)T(At(lp,P)~(,P)o.=,A)/lX/pA ~ OIO+O 

---------IN CLEAR W8,DIO+l 
1 2 3 4 5 6 7 LOCALLY, OIO+O 
[lJ I+(pA)T(Af(lp,P)~(,P)o.=,A)/lX/~~_~_g~~~Q 

7 
[lJ I+(pA)T(At(lp,P)~(,P)o.=,A)/lX/pA ~ OIO+O 

------------

7 
[lJ I+(.pA)T(Af(lp,P)~(,P)o.=,A)/~~L~~_~_g!~~~ 

o 1 2 3 4 5 6 
[lJ I+(pA)T(At(lp,P)$(~~)o.=,A)/lX/pA ~ OIO+O 

5 6 
[lJ I+(pA)T(At(lp,P)~~~~2~~:~~)/lX/pA ~ OIO+O 

o 0 0 0 1 0 0 
000 0 010 
[lJ I+(pA)T(Af(~~~~)$(,P)o.=,A)/lX/pA ~ OIO+O 

o 1 
[lJ I+(pA)T(At~~~~~2~~~~2~~:~~)/lX/pA ~ OIO+O 

0000100 
o 0 0 0 1 0 0 

[lJ I+(pA)T~~t~~~~~2~~~~2~~:~~2L~~L~~_~_g~~~~ 

4 
[lJ I+(~~)T(Af(lp,P)~(,P)o.=,A)/lX/pA ~ OIO+O 

7 

[lJ !~i~~2~i~ti~£~~2~~~~2~~:~~2L~~L£~_~_g!~~~ 

4 
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LOGICAL MISCELLANEOUS [ INTEGER FLOATING EMPTY J 

T+LOGICAL A 

o RETURN 1 IF THE STRUCTURE SATISFIES CONDITION, 
OTHERWISE, o. 

EI!.l'!..QT..IQl'!..§.: 

'V T+LOGICAL A 
[lJ T+A/(,A)El 0 

'V 
'V T+INTEGER A 

[lJ 7(CHARACTER A)/T+O 
[ 2 J T+ 0 A • = 1 I , A 

'V 
V T+FLOATING A 

A DEF'N: FLOATING=l, AS USED HERE, MEANS AT LEAST ONE 
A MEMBER OF THE ARGUMENT IS NOT AN INTEGER. 

[lJ T+(~INTEGER A)A(~LOGICAL A)A~CHARACTER A 

'V T+EMPTY A 
[1J T+O=p,A 

LOGICAL14 
o 

LOGICAL1DIO+1 
1 

EMPTY 1 0 
1 

INTEGER 11 
1 (ONES AND ZEROS ARE INTEGERS) 

FLOATING11 
o 

FLOATING 0.1 
1 

CHARACTER 1 
o 

CHARACTER '1' 
1 
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NUMBLANKCOLS COUNTS BLANK COLUMNS AT SIDES OF STRUCTURE 

§.l.li.'l.4K: Z+NUMBLANKCOLS A 

o RETURNS A TWO-ELEMENT VECTOR REPRESENTING COLUMNS OF 
SUCCESSIVE BLANKS ON THE LEFT AND RIGHT SIDE OF STRUCTURE. 

E!l.li.Q.'l.IQli.: 

V Z+NUMBLANKCOLS A 
[lJ A+Af' '=~MATRIX A 
[2 J Z+ (pA ) I ( -DIO) + (A 1 0) , (<J>A ) 1 a 

v 

NUMBLANKCOLS 3 4p' , 
a a 

NUMBLANKCOLS' ',3 4p'K' 
1 a 

NUMBLANKCOLS 3 4p' K' 
2 1 

NUMBLANKCOLS 2 Sp' AB 

[lJ A+Af' '=~MATRIX A 

AB 
AB 

---------GUARANTEES CHARACTER MATRIX 

[1 J A+Af" =~MATRIX A 

1 a a 1 1 
1 a all 
[2J Z+(pA)I(-DIO)+(Al0),(<J>A)10 

1 1 a a 1 
[2 J Z+ ( pA ) I ( - DIO ) + (A 1 a ) , (<J>A ) 'l a 

------FROM THE RIGHT 
3 
[ 2 J Z + ( p A ) I ( - DIO ) + (A 1 a ) , ( <J>A ) 'l a 

2 
[2J Z+(pA)I(-DIO)+(Al0),(<J>A)'lO 

------------

2 3 
[2J Z+(pA)1 (-DIO)+(Al0),(~A)'lO 

---- ORIGIN INDEPENDENT 
1 

[2 J Z+ ( pA ) I ( - DIO) + (A 1 a ) , (~A ) 1 a 

1 2 
[2J Z+(pA)I(-DIO)+(Al0),(<f>A)10 

S 
[2J Z+(pA)I(-DIO)+(A'lO),(~A)10 

--------------------------ZEROS IF ALL BLANK 
1 2 
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ONESIN 

EJl.!i.Q.'l.l.Q!i.: 

LOCATE ONES IN NUMERIC STRUCTURE 

R+ONESIN A 

AN ARRAY OF ONES AND ZEROS MAY HAVE BEEN THE RESULT OF A 
TEST OF ANOTHER ARRAY. THIS FUNCTION WILL CONVERT THE ONES 
TO THEIR OWN LOCATIONS (DIO+O) BY COLUMNS, THAT CAN READILY 
BE USED TO GENERATE SUBSCRIPTS THAT RELATE TO THE SOURCE. 

V R+ONESIN A;DIO 
[lJ R+(pA)TR/lpR+,l=A+DIO+O 

V 

~K.d.M.E.L.~: 

A+2 3 4P15 
A 

0 1 2 3 
4 0 1 2 
3 4 0 1 

2 3 4 0 
1 2 3 4 
0 1 2 3 

ONESIN A 
0 0 0 1 1 
0 1 2 1 2 
1 2 3 0 1 

88 



THRU GENERATE INDICES OR OTHER EQUAL INCREMENTS BETWEEN LIMITS 

E.Il.!i.Q.'l.l.Q!i.: 

R+F THRU TB 

o TO PRODUCE NUMERIC VECTORS WITH INTEGRAL OR FRACTIONAL 
INCREMENTS OR DECREMENTS 

V R+F THRU TB;OIO;B 
[lJ R+F+(xR)xBx1.1+LIR+(TBLoJ-F)fB+ITB[lJ+DIO+0 
[2J A GENERATES EQUAL ~NTERVALS BETWEEN LIMITS F (A SCALAR) AND ltTB 
[4J A l~TB++THE DESIRED INTERVAL,E.G.,l,Ol,O.125,360,ETC. 

V 
gK&/!:fl:.Lg : 

6 THRU 11 2 
6 8 10 

47 THRU 43 0.5 

[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)f~~1~~£!l!gf~~~ 

0.5 
[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)fB+ITB[lJ+OIO+0 

47 
[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)fB+ITB[lJ+OIO+0 -------

4 

[lJ R+F+(xR)xBx1.1+LI~~l~~£~1:~2:~~1~~£!1!gf~~~ 

8 
[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)fB+ITB[lJ+DIO+0 

---------------------------SIGN CAPTURED 
8 
[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)fB+ITB[lJ+OIO+0 

----------------------------FOR FRACTIONS 
8 
[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)fB+ITB[lJ+OIO+0 

------------------------------FOR END-POINT 
9 
[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)fB+ITB[lJ+DIO+0 -------------------------------
o 1 2 3 4 5 678 
[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)fB+ITB[·lJ+OIO+0 

---------------------------------SCALE 
o 0.5 1 1.5 2 2.5 3 3.5 4 
[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)fB+ITB[lJ+DIO+0 

--SIGN APPLIED 
1 

[lJ R+F+(xR)xBx1.1+LIR+(TB[OJ-F)fB+ITB[lJ+OIO+0 --------------------------------------
o 0,5 1 1.5 2 2.5 3 3.5 4 
[lJ R+F+(xR)xBx1.1+lIR+(TB[OJ-F)fB+ITB[lJ+OIO+0 ------------------------------------------
47 46.5 46 45.5 45 44.5 44 43.5 43 
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TLU TABLE LOOK-UP OF STRUCTURED ARGUMENTS [ IS ] 

Z+TABLE TLU ARGS 

o RETURNS A MATRIX OF SUBSTITUTIONS CORRESPONDING TO A 
MATRIX OF ARGUMENTS. THE SUBSTITUTIONS ARE FOUND IN A 
TABLE WHOSE INITIAL COLUMNS WILL BE MATCHED AGAINST 
ANY NUMBER OF ARGUMENTS, IN ANY ORDER. 

o THE ARGUMENTS ARE USUALLY PRESENTED AS A MATRIX. BUT A 
SINGLE ARGUMENT MAY BE VECTOR OR SCALAR. 

o UNDISCOVERED FUNCTIONS WILL BE RETURNED AS BLANKS (OR ZEROS). 
o THE UNMATCHED ARGUMENTS WILL BE REPORTED AT THE TERMINAL. 
o IF THE ARGUMENT PORTION OF THE TABLE IS NOT UNIQUE, 

THE FUNCTION OF THE FIRST OCCURRENCE OF THE ARGUMENT 
IN THE TABLE WILL BE RETURNED. 

o USES: VHANG, WHICH PRESERVES THE STACK FOR ANALYSIS. 
VFIRSTM TO REMOVE DUPLICATES FROM TABLE. 
VIS TO CHECK WHETHER TABLE AND ARGUMENT ARE 

EITHER BOTH NUMERIC, OR BOTH CHARACTER. 
VMATRIX VIF VON 

V Z+TABLE TLU ARGS;W;R;L 
[lJ 
[2J 
[3J 
[4J 
[5J 
[6J 
[7J 

'ARGS AND TABLE DISAGREE' HANG"'TABLE IS ARGS+MATRIX ARGS 
TABLE+(FIRSTM TABLE[;l-ltpARGSJ)fTABLE 
L+V/R+ARGSA.=~TABLE[;lW+-ltpARGSJ 
Z+L~(O,W)~TABLE[(,R)/,(pR)pt-ltpR;J 
-+0 IFA/L 
'NOT FOUND:'ON("'L)fARGS , , 

V 

~K.4lY1fbt.~§': 

D03 
DOl 
D4A 
D02 
DOl 
D03 
D4A 
D02 

ARGS 

TABLE TLU ARGS 
MKTG SERV 
EDUCATION 
MARKETING 
SYSTEMS SUPP 
EDUCATION 
MKTG SERV 
MARKETING 
SYSTEMS SUPP 

V R+A IS B 
[lJ A TRUE, IF BOTH NUMERIC, 
[2J A OR IF BOTH CHARACTER. 
[3J R+(O~O\OpA)=O~O\OpB 

V 

TABLE 
D01EDUCATION 
D02SYSTEMS SUPP 
D03MKTG SERV 
D4AMARKETING 

D03 
DOl 
D4A 
XXX 
D02 
DOl 
D03 

SARGS 

TABLE TLU SARGS 
NOT FOUND: 
XXX 

MKTG SERV 
EDUCATION 
MARKETING 

SYSTEMS SUPP 
EDUCATION 
MKTG SERV 
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XVEC EXPAND LOGICAL VECTOR 

R+W XVEC B 

o A BINARY INDICATION OF A COMPRESSED DATA STRUCTURE WILL BE 
TRANSFORMED INTO AN EXPANSION VECTOR THAT CAN INJECT 
W SPACES (OR W ZEROS IN A NUMERIC STRUCTURE) AHEAD OF THE 
FIELD OR GROUP TO BE SHIFTED. 

o SINCE THE EXPANSION CAN BE MADE ALONG ANY AXIS, THE LENGTH 
OF THE BINARY VECTOR, B, MUST EQUAL THE LENGTH OF THE AXIS. 

E!l.li.Q.'l.l.Qli.: 

'iJ R+W XVEC B 
[1J R+(1-1tR+~OIO)€R+(lpB)++\WxB+-B 
[2J A B IS A LOGICAL VECTOR, WITH ZEROS INDICATING THE BEGINNING 
[3J A OF EACH FIELD, BEFORE WHICH WpO WILL BE INSERTED. 
[4J A THE ORIGINAL ZEROS WILL BE CONVERTED TO ONES. 

'iJ 

~A4.ME.L.l1.: 

A+O+' 'SHAPE'TOM DICK HARRY' 
TOM 
DICK 
HARRY 

B+0+1 XVEC 1 0 1 
101 1 

TOM 

DICK 
HARRY 

B~A 

3 XVEC 1 0 1 1 

[lJ R+(1-1tR+~OIO)€R+(lpB)++\WxB+-B 
----FLIP 

o 1 0 0 
[lJ R+(1-1tR+~OIO)€R+(lpB)++\WxB+-B ------
o 3 0 0 
[lJ R+(1-1tR+~OIO)€R+(lpB)++\WxB+-B 

--------PLUS SCAN 
033 3 

[lJ R+(1-1tR+~OIO)€~~i~~~2!!~~~~~:~ 

o 4 5 6 
[1J R+(1-1t~!:gf~)€R+(lPB)++\WXB+-B 

1 5 6 7 
[1J R+(~=!!~!:gf~)€R+(lPB)++\WXB+~B 

o 1 2 3 4 5 6 
[lJ R+(1-1tR+-OIO)€R+(lpB)++\WXB+-B 

-------------------------------MEMBERSHIP 
1 0 0 Oil 1 

91 





APPENDIX 





BIBLIOGRAPHY 

IBM Pub I ications 

APL Language, GC26-3847 

APL Shared Variables (APLSV) Version 3 User's Guide, SH20-9087 

APL Shared Variables (APLSV) Version 3 Operations Guide, SH20-9088· 

VS APL General Information, GH20-9064 

VS APL for CMS: Writing Auxiliary Processors, SH20-9068 

VS APL for CMS: Terminal User's Guide, SH20-9067 

VS APL for VSPC: Terminal User's Guide, SH20-9066 

VS APL for TSO: Yale University Terminal User's Guide, SH20-1872 

VSPC Installation Reference Material, SH20-9072 

OSNS Virtual Storage Access Method (VSAM) Programmer's Guide, GC26-3838 

An Introduction to the IBM 3270 Data Analysis APL Feature, GA27-2788 

VS TSIO Guide and Reference, SH20-9107 

Non-I BM Publications 

Iverson, K. E., A Programming Language, John Wiley & Sons, New York, 1962 

Falkoff, A. D., Iverson, K. E. and Sussenguth, E. H., A Formal Description of 
System/360, IBM Systems Journal, Vol. 3, Nos. 2 & 3, 1964 

Polivka, R.P. and Pakin, S., APL: The Language and its Usage, Prentice Hall, Inc., 
Englewood Cliffs, New Jersey, 1975 (Contains an extensive APL bibliography) 

Gilman, L. and Rose, A.J., APL- An Interactive Approach, Second Edition Revised 
Repri'nting, John Wiley & Sons, New York, 1976 

Harms, E. and Zabinski, M. P., Introduction to APL and Computer Programming, 
John Wiley & Sons, New York 1977 

92 



KWIC INDEX 

Suppose you require a technique to solve a particular problem. You suspect that within the 
handbook there is a function which can help, but you do not know its name. How do you 
locate it? 

Scan the keywords for a subject reference. When you find it, you will see (within the same 
abstract) the name of the APL function you need. 

Conversely, you may determine the purpose of a function if you know only its name. Use 
the function name as a keyword to yield the appropriate abstract. 



co 
w 

VADD MULTIPRECISION INTEGER ADDITION 
ADD COLUMNS TO A MATRIX VECTOR OR SCALAR VADDCOLS 
ADD ROWS TO A MATRIX VECTOR OR SCALAR VADDROWS 

VADDCOLS ADD COLUMNS TO A MATRIX VECTOR OR SCALAR 
ADDITION VADD MULTIPRECISION INTEGER 
ADDITION VFADD MULTIPRECISION FLOATING POINT 

VADDROWS ADD ROWS TO A MATRIX VECTOR OR SCALAR 
ADJACENT ELEMENTS [UNSCAN ] VDIFF DIFFERENCES BETWEEN 

VADJUSTDOWN EXTEND THE 'I' IN REPORT FORMATTING [ ROWINDICES ] 
VADJUSTUP EXTENDS 'I' IN REPORT FORMATTING 
VALPREC ALTER PRECISION OF A SCALAR OR MULTIPRECISION NUMBER 

ALT ] VTIME RUNNING TIME AND NEW SPACE FOR AN APL STATEMENT [ 
ALTER PRECISION OF A SCALAR OR MULTIPRECISION NUMBER VALPREC 

VAMORTIZE MORTGAGE CALCULATION BY MONTHS 
APL STATEMENT [ ALT ] VTIME RUNNING TIME AND NEW SPACE FOR AN 
APPEARANCE IN MATRIX [ FIRSTV ] VFIRSTM SELECT FIRST OR ONLY 
ARBITRARY PRECISION VPI COMPUTE PI TO 
ARBITRARY SCALAR UNITVDROUNDS DISTRIBUTIVE ROUNDING OF A VECTOR TO 
ARGUMENTS [ IS ] VTLU TABLE LOOK-UP OF STRUCTURED 
ARRAY VREPL REPLACE ALL OCCURRENCES OF ELEMENT IN 
ARRAY [ DLB RJUST DL J VLJUST LEFT JUSTIFY ANY 
ARRAY TO NUMERIC PATTERN VCHAR BUILD CHARACTER 
ARRAY [ MATRIX CHARACTER ] VFRAME FRAME AN 
ARRAYS VCITED EXTRACT CITED STRINGS FROM CHARACTER 
ARRAYS WITH BLANKS OR ZEROS VPAD PADS 
ASCENDING ROW INDICES [AV NFORM LJNFORM ] VGRADEUP GENERATE 
ASTRONOMERS [MOONPHASE ] VDAYNO DAY NUMBER FOR 
ASTRONOMERS' DAY NUMBER VDATE COMPUTE NORMAL DATE FROM 
AT SIDES OF STRUCTURE VNUMBLANKCOLS COUNTS BLANK COLUMNS 
AV NFORM LJNFORM ] VGRADEUP GENERATE ASCENDING ROW INDICES [ 

VBARGRAPH PLOT HORIZONTAL INTEGER BARGRAPHS 
BARGRAPHS VBARGRAPH PLOT HORIZONTAL INTEGER 
BASE [ ~IQIXQ CONFRAC ] VCONV CONVERT DECIMAL VALUES TO ANY 
BELONG TO A VINDEX COLUMN INDEX IN MATRIX B WHOSE MEMBERS ALL 

VBESIDE PRESENTS TWO STRUCTURES SIDE BY SIDE IN REPORT FORMAT 
VBLANK DELETE SPECIFIC STRING FROM STRUCTURE [ LIM ] 

BLANK COLUMNS AT SIDES OF STRUCTURE VNUMBLANKCOLS COUNTS 
BLANKS OR ZEROS VPAD PADS ARRAYS WITH 
BUILD CHARACTER ARRAY TO NUMERIC PATTERN VCHAR 
BUILD COMPRESSION OR LOGICAL VECTOR VCVEC 
BY COLUMNS [ VERTAB CFORMAT CMATRIX ROWFORM ] VCCAT CATENATE 



BY IN FROM ] VTO NUMERIC VECTORS IN EQUAL INCREMENTS [ 
BY MONTHS VAMORTIZE MORTGAGE CALCULATION 
BY ROW OF A MATRIX [ ESCAPE ESCAPEX ] VVFORM VARIABLE FORMAT 
BY ROWS [ COLFORM CHARACTER VERT ] VRCAT CATENATE STRUCTURES 
BY SIDE IN REPORT FORMAT VBESIDE PRESENTS TWO STRUCTURES SIDE 
CALCULATION BY MONTHS VAMORTIZE MORTGAGE 
CALCULATIONS [DATES NDATES PAYDAY ] VDAYS DATE 

VCAN EDIT'MULTIPRECISION INTEGERS INTO CANONICAL FORMAT 
CANONICAL FORMAT VCAN EDIT MULTIPRECISION INTEGERS INTO 
CATENATE ANY STRUCTURES VON CONFORM AND 
CATENATE BY COLUMNS [ VERTAB CFORMAT CMATRIX ROWFORM ] VCCAT 
CATENATE STRUCTURES BY ROWS [ COLFORM CHARACTER VERT ] VRCAT 
CATENATES TWO STRUCTURES [ CENTER ] VCENTERON CENTERS AND 

VCCAT CATENATE BY COLUMNS [ VERTAB CFORMAT CMATRIX ROWFORM ] 
CDIV ] VZDIV ZERO TOLERANT DIVISION [ 
CENTER HEADINGS OVER FORMATTED COLUMNS [ CNTR DMZ NEXT4 ] VOUTPUT 
CENTER ] VCENTERON CENTERS AND CATENATES TWO STRUCTURES [ 

VCENTERON CENTERS AND CATENATES TWO STRUCTURES [ CENTER ] 
CENTERS AND CATENATES TWO STRUCTURES [ CENTER ] VCENTERON 
CFORMAT CMATRIX ROWFORM ] VCCAT CATENATE BY COLUMNS [ VERTAB 
CFORMAT CONFORM STRUCT ~ ] VFILLS REPLACE VACANT ELEMENTS [ 

VCHAR BUILD CHARACTER ARRAY TO NUMERIC PATTERN 
CHARACTER ARRAY TO NUMERIC PATTERN VCHAR BUILD 
CHARACTER ARRAYS VCITED EXTRACT CITED STRINGS FROM 
CHARACTER MATRIX EXPAND RESULT [ V2M ] VM2V COMPRESS 
CHARACTER MATRIX [ USCORE ] VULINE UNDERLINE SPECIFIED ROWS OF 
CHARACTER STRING VSHAPE SHAPE MATRIX FROM 
CHARACTER STRING VFORMAT CONVERT MULTIPRECISION NUMBER TO 
CHARACTER STRUCTURE [ DLTMB ] VERECT ERECT WORD MATRIX FROM 
CHARACTER STRUCTURE [ DTMB ] VWORD SELECT NTH WORD IN 
CHARACTER STRUCTURE [ SEDIT ] VEDIT EDIT LATENT EXPRESSION OR 
CHARACTER VERT ] VRCAT CATENATE STRUCTURES BY ROWS [ COLFORM 
CHARACTER J VFRAME FRAME AN ARRAY [ MATRIX 
CHARACTER J VLOGICAL ~1ISCELLANEOUS [ INTEGER FLOATING EMPTY 
CHARACTERISTICS OR CONTENTS OF VARS SELECTIVELY VVARS DISPLAY 
CHARACTERS VTCC SYSTEM INDEPENDENT TERMINAL CONTROL 
CHARACTERS OR VALUES VDT DELETE TRAILING INSIGNIFICANT 
CHECK TERMINAL ENTRY OR DEFAULT VPROMPT PROMPT AND 
CHECKS A MATRIX FOR FRAMING VFRAMETEST 
CHI SQUARE PROBABILITY FUNCTION VQPROBF COMPUTE 

~ VCITED EXTRACT CITED STRINGS FROM CHARACTER ARRAYS 
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CITED STRINGS FROM CHARACTER ARRAYS ~CITED EXTRACT 
CMATRIX ROWFORM ] ~CCAT CATENATE BY COLUMNS [ VERTAB CFORMAT 
CNTR DMZ NEXT4 J ~OUTPUT CENTER HEADINGS OVER FORMATTED COLUMNS [ 
CODES ~COLLECT COLLECT AND SUMMARIZE COEFFICIENTS OF COMMON 
COEFFICIENTS OF COMMON CODES ~COLLECT COLLECT AND SUMMARIZE 
COLFORM CHARACTER VERT ] ~RCAT CATENATE STRUCTURES BY ROWS [ 
~COLLECT COLLECT AND SUMMARIZE COEFFICIENTS OF COMMON CODES 

COLLECT AND SUMMARIZE COEFFICIENTS OF COMMON CODES ~COLLECT 

COLNO ] ~TABS COMPARE REQUIRED TAB SETTINGS TO EXISTING ONES [ 
COLUMN INDEX IN MATRIX B WHOSE MEMBERS ALL BELONG TO A ~INDEX 

COLUMNS AT SIDES OF STRUCTURE ~NUMBLANKCOLS COUNTS BLANK 
COLUMNS TO A MATRIX VECTOR OR SCALAR ~ADDCOLS ADD 
COLUMNS [ CNTR DMZ NEXT4 ] ~OUTPUT CENTER HEADINGS OVER FORMATTED 
COLUMNS [ VERTAB CFORMAT CMATRIX ROWFORM ] ~CCAT CATENATE BY 

~COMB ALL COMBINATIONS OF ELEMENTS [DEBLANK UNIQ ] 
COMBINATIONS OF ELEMENTS [DEBLANK UNIQ ] ~COMB ALL 
COMMON CODES ~COLLECT COLLECT AND SUMMARIZE COEFFICIENTS OF 
COMPARE REQUIRED TAB SETTINGS TO EXISTING ONES [COLNO ] ~TABS 
COMPARE ] ~HEADERON PUTS A HEADING ON A REPORT [ 
COMPRESS CHARACTER MATRIX EXPAND RESULT [ V2M ] ~M2V 
COMPRESSION OR LOGICAL VECTOR ~CVEC BUILD 
COMPUTE CHI SQUARE PROBABILITY FUNCTION ~QPROBF 

COMPUTE NORMAL DATE FROM ASTRONOMERS' DAY NUMBER ~DATE 

COMPUTE PI TO ARBITRARY PRECISION ~PI 

COMPUTE THE DATE OF EASTER ~EASTER 

CONFORM AND CATENATE ANY STRUCTURES ~ON 

CONFORM STRUCT ~ J ~FILLS REPLACE VACANT ELEMENTS [ CFORMAT 
CONFRAC ] ~CONV CONVERT DECIMAL VALUES TO ANY BASE [ ~IQIXQ 
CONTENTS OF VARS SELECTIVELY ~VARS DISPLAY CHARACTERISTICS OR 
CONTROL CHARACTERS ~TCC SYSTEM INDEPENDENT TERMINAL 
CONTROLLED FORMAT [ HANG ] ~TABULATE NUMERIC STRUCTURES IN 
~CONV CONVERT DECIMAL VALUES TO ANY BASE [ 12IQIX§. CONFRAC ] 

CONVERT DECIMAL VALUES TO ANY BASE [ llIQI~§' CONFRAC ] ~CONV 
CONVERT INTEGER TO ROMAN NUMERALS ~ROMAN 

CONVERT MULTIPRECISION NUMBER TO CHARACTER STRING ~FORMAT 

CONVERT TO DECIMAL ~DEC 

CONVERT TO MULTIPRECISION FLOATING POINT [ SCALE ] ~FLOAT 
CONVERT TO MULTIPRECISION INTEGER ~FIX 

COUNTS BLANK COLUMNS AT SIDES OF STRUCTURE ~NUMBLANKCOLS 

CURRENT SESSION AND WORKSPACE STATUS [NOW ] ~STATUS 
~CVEC BUILD COMPRESSION OR LOGICAL VECTOR 
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DATA VLOC LOCATE STRUCTURED 
VDATE COMPUTE NORMAL DATE FROM ASTRONOMERS' DAY NUMBER 

DATE CALCULATIONS [DATES NDATES PAYDAY ] VDAYS 
DATE FROM ASTRONOMERS' DAY NUMBER VDATE COMPUTE NORMAL 
DATE OF EASTER VEASTER COMPUTE THE 
DATES NDATES PAYDAY ] VDAYS DATE CALCULATIONS [ 
DAY NUMBER VDATE COMPUTE NORMAL DATE FROM ASTRONOMERS' 
DAY NUMBER FOR ASTRONOMERS [MOONPHASE ] VDAYNO 

VDAYNO DAY NUMBER FOR ASTRONOMERS [MOONPHASE ] 
VDAYS DATE CALCULATIONS [DATES NDATES PAYDAY ] 

DEBLANK UNIQ ] VCOMB ALL COMBINATIONS OF ELEMENTS [ 
VDEC CONVERT TO DECIMAL 

DECIMAL VDEC CONVERT TO 
DECIMAL VALUES TO ANY BASE [ ~IQIXQ CONFRAC ] VCONV CONVERT 
DEFAULT VPROMPT PROMPT AND CHECK TERMINAL ENTRY OR 
DELETE SPECIFIC STRING FROM STRUCTURE [ LIM ] VBLANK 
DELETE TRAILING INSIGNIFICANT CHARACTERS OR VALUES VDT 

VDIFF DIFFERENCES BETWEEN ADJACENT ELEMENTS [UN SCAN ] 
DIFFERENCES BETWEEN ADJACENT ELEMENTS [UNSCAN ] VDIFF 
DIGITS VTRUNC TRUNCATE HIGHER AND LOWER ORDER 
DISPLAY CHARACTERISTICS OR CONTENTS OF VARS SELECTIVELY VVARS 
DISTRIBUTIVE ROUNDING OF A VECTOR TO ARBITRARY SCALAR UNITVDROUNDS 

VDIV MULTIPRECISION INTEGER DIVISION 
DIVISION VDIV MULTIPRECISION INTEGER 
DIVISION VFDIV MULTIPRECISION FLOATING POINT 
DIVISION [ CDIV ] VZDIV ZERO TOLERANT 
DL ] VLJUST LEFT JUSTIFY ANY ARRAY [ DLB RJUST 
DLB RJUST DL ] VLJUST LEFT JUSTIFY ANY ARRAY [ 
DLTMB ] VERECT ERECT WORD MATRIX FROM CHARACTER STRUCTURE [ 
DMZ NEXT4 ] VOUTPUT CENTER HEADINGS OVER FORMATTED COLUMNS [ CNTR 

VDREP SELECT UNIQUE ELEMENTS FROM ANY STRUCTURE 
VDROUNDS DISTRIBUTIVE ROUNDING OF A VECTOR TO ARBITRARY SCALAR UNIT 
VDT DELETE TRAILING INSIGNIFICANT CHARACTERS OR VALUES 

DTMB ] VWORD SELECT NTH WORD IN CHARACTER STRUCTURE [ 
EASTER VEASTER COMPUTE THE DATE OF 

VEASTER COMPUTE THE DATE OF EASTER 
VEDIT EDIT LATENT EXPRESSION OR CHARACTER STRUCTURE [ SED IT ] 

EDIT LATENT EXPRESSION OR CHARACTER STRUCTURE [ SEDIT ] VEDIT 
EDIT MATRIX VMEDIT 
EDIT MULTIPRECISION INTEGERS INTO CANONICAL FORMAT VCAN 
EDITING [POSTEDIT ] VPREEDIT PREPARE MATRIX FOR FUNCTION-LIKE 



CD ..... 

ELEMENT IN ARRAY VREPL REPLACE ALL OCCURRENCES OF 
ELEMENTS [DEBLANK UNIQ ] VCOMB ALL COMBINATIONS OF 
ELEMENTS [SORTDA KFORM ] VFREQ FREQUENCY DISTRIBUTION OF 
ELEMENTS [UNSCAN ] VDIFF DIFFERENCES BETWEEN ADJACENT 
ELEMENTS FROM ANY STRUCTURE VDREP SELECT UNIQUE 
ELEMENTS [ CFORMAT CONFORM STRUCT ~ ] VFILLS REPLACE VACANT 
EMPTY CHARACTER ] VLOGICAL MISCELLANEOUS [ INTEGER FLOATING 

VENC GENERATE SUFFICIENT ENCODING POSITIONS 
ENCODING POSITIONS VENC GENERATE SUFFICIENT 
ENTRY OR DEFAULT VPROMPT PROMPT AND CHECK TERMINAL 
EQUAL INCREMENTS BETWEEN LIMITS VTHRU GENERATE INDICES OR OTHER 
EQUAL INCREMENTS [ BY IN FROM ] VTO NUMERIC VECTORS IN 

VERECT ERECT WORD MATRIX FROM CHARACTER STRUCTURE [ DLTMB ] 
ERECT WORD MATRIX FROM CHARACTER STRUCTURE [ DLTMB J VERECT 
ESCAPE ESCAPEX ] VVFORM VARIABLE FORMAT BY ROW OF A MATRIX [ 
ESCAPEX ] VVFORM VARIABLE FORMAT BY ROW OF A MATRIX [ ESCAPE 
EXISTING ONES [COLNO] VTABS COMPARE REQUIRED TAB SETTINGS TO 
EXPAND LOGICAL VECTOR VXVEC 
EXPAND RESULT [ V2M ] VM2V COMPRESS CHARACTER MATRIX 
EXPONENTIAL FUNCTION VFEXP MULTIPRECISION FLOATING POINT 
EXPRESSION OR CHARACTER STRUCTURE [ SEDIT] VEDIT EDIT LATENT 

VEXTEND EXTEND VECTOR WITH LAST VALUE 
EXTEND THE 'I' IN REPORT FORMATTING [ ROWINDICES ] 
EXTEND VECTOR flITH LAST VALUE 
EXTENDS 'I' IN REPORT FORMATTING 
EXTRACT CITED STRINGS FROM CHARACTER ARRAYS 

VADJUSTDOWN 
VEXTEND 
VADJUSTUP 
VCITED 

VFADD MULTIPRECISION FLOATING POINT ADDITION 
VFDIV MULTIPRECISION FLOATING POINT DIVISION 
VFEXP MULTIPRECISION FLOATING POINT EXPONENTIAL FUNCTION 
VFILLS REPLACE VACANT ELEMENTS [ CFORMAT CONFORM STRUCT ~ ] 

FIRST OR ONLY APPEARANCE IN MATRIX [ FIRSTV ] VFIRSTM SELECT 
VFIRSTM SELECT FIRST OR ONLY APPEARANCE IN MATRIX [ FIRSTV ] 

FIRSTV ] VFIRSTM SELECT FIRST OR ONLY APPEARANCE IN MATRIX [ 
VFIX CONVERT TO MULTIPRECISION INTEGER 
VFLOAT CONVERT TO MULTIPRECISION FLOATING 

FLOATING EMPTY CHARACTER ] VLOGICAL 
FLOATING POINT ADDITION 
FLOATING POINT DIVISION 
FLOATING POINT EXPONENTIAL FUNCTION 
FLOATING POINT MULTIPLICATION 
FLOATING POINT SQUARE ROOT 

VFADD 
VFDIV 
VFEXP 
VFMUL 
VFSQRT 

POINT [ SCALE ] 
MISCELLANEOUS [ INTEGER 

MULTIPRECISION 
MULTIPRECISION 
MULTIPRECISION 
MULTIPRECISION 
MULTIPRECISION 
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FLOATING POINT SUBTRACTION VFSUB MULTIPRECISION 
FLOATING POINT [ SCALE ] VFLOAT CONVERT TO MULTIPRECISION 

VFMUL MULTIPRECISION FLOATING POINT MULTIPLICATION 
VFORMAT CONVERT MULTIPRECISION NUMBER TO CHARACTER STRING 

FORMAT VCAN EDIT MULTIPRECISION INTEGERS INTO CANONICAL 
FORMAT VBESIDE PRESENTS TWO STRUCTURES SIDE BY SIDE IN REPORT 
FORMAT BY ROW OF A MATRIX [ ESCAPE ESCAPEX ] VVFORM VARIABLE 
FORMAT [ HANG ] VTABULATE NUMERIC STRUCTURES IN CONTROLLED 
FORMATTED COLUMNS [ CNTR DMZ NEXT4 ] VOUTPUT CENTER HEADINGS OVER 
FORMATTED MATRIX VWIDTH MEASURE 
FORMATTING VADJUSTUP EXTENDS 'I' IN REPORT 
FORMATTING [ IF ] VPREPARE STANDARDIZE STRUCTURE FOR REPORT 
FORMATTING [ ROWINDICES ] VADJUSTDOWN EXTEND THE 'I' IN REPORT 

VFRAME FRAME AN ARRAY [ MATRIX CHARACTER ] 
FRAME AN ARRAY [ MATRIX CHARACTER ] VFRAME 

VFRAMETEST CHECKS A MATRIX FOR FRAMING 
FRAMING VFRAMETEST CHECKS A MATRIX FOR 

VFREQ FREQUENCY DISTRIBUTION OF ELEMENTS [SORTDA KFORM ] 
FREQUENCY DISTRIBUTION OF ELEMENTS [SORTDA KFORM ] VFREQ 
FROM ANY STRUCTURE VDREP SELECT UNIQUE ELEMENTS 
FROM ASTRONOMERS' DAY NUMBER VDATE COMPUTE NORMAL DATE 
FROM CHARACTER ARRAYS VCITED EXTRACT CITED STRINGS 
FROM CHARACTER STRING VSHAPE SHAPE MATRIX 
FROM CHARACTER STRUCTURE [ DLTMB ] VERECT ERECT WORD MATRIX 
FROM STRUCTURE [ LIM ] VBLANK DELETE SPECIFIC STRING 
FROM ] VTO NUMERIC VECTORS IN EQUAL INCREMENTS [ BY IN 

VFSQRT MULTIPRECISION FLOATING POINT SQUARE BOOT 
VFSUB MULTIPRECISION FLOATING POINT SUBTRACTION 

FUNCTION VQPROBF COMPUTE CHI SQUARE PROBABILITY 
FUNCTION VFEXP MULTIPRECISION FLOATING POINT EXPONENTIAL 
FUNCTION IN STANDARD FORM VLISTFN LISTS A 
FUNCTION-LIKE EDITING [POSTEDIT ] VPREEDIT PREPARE MATRIX FOR 
GENERATE ASCENDING ROW INDICES [AV NFORM LJNFORM ] VGRADEUP 
GENERATE INDICES OR OTHER EQUAL INCREMENTS BETWEEN LIMITS VTHRU 
GENERATE SUFFICIENT ENCODING POSITIONS VENC 

VGRADEUP GENERATE ASCENDING ROW INDICES [AV NFORM LJNFORM ] 
HANG ] VTABULATE NUMERIC STRUCTURES IN CONTROLLED FORMAT [ 

VHEADERON PUTS A HEADING ON A REPORT [COMPARE ] 
HEADING ON A REPORT [COMPARE ] VHEADERON 
HEADINGS OVER FORMATTED COLUMNS [ CNTR DMZ NEXT4 ] VOUTPUT 
HIGHER AND LOWER ORDER DIGITS VTRUNC 

PUTS A 
CENTER 

TRUNCATE 



co co 

HORIZONTAL I~TEGER BARGRAPHS VBARGRAPH PLOT 
IF ] VPREPARE STANDARDIZE STRUCTURE FOR REPORT FORMATTING [ 
INCREMENTS BETWEEN LIMITS VTHRU GENERATE INDICES OR OTHER EQUAL 
INCREMENTS [ BY IN FROM ] VTO NUMERIC VECTORS IN EQUAL 
INDEPENDENT TERMINAL CONTROL CHARACTERS VTCC SYSTEM 

VINDEX COLUMN INDEX IN MATRIX B WHOSE MEMBERS ALL BELONG TO A 
INDEX IN MATRIX B WHOSE MEMBERS ALL BELONG TO A VINDEX COLUMN 
INDICES [AV NFORM LJNFORM ] VGRADEUP GENERATE ASCENDING ROW 
INDICES OR OTHER EQUAL INCREMENTS BETWEEN LIMITS VTHRU GENERATE 
INSIGNIFICANT CHARACTERS OR VALUES VDT DELETE TRAILING 
INTEGER VFIX CONVERT TO MULTIPRECISION 
INTEGER ADDITION VADD MULTIPRECISION 
INTEGER BARGRAPHS VBARGRAPH PLOT HORIZONTAL 
INTEGER DIVISION VDIV MULTIPRECISION 
INTEGER FLOATING EMPTY CHARACTER ] VLOGICAL MISCELLANEOUS [ 
INTEGER MULTIPLICATION VMUL MULTIPRECISION 
INTEGER SQUARE ROOT VSQRT MULTIPRECISION 
INTEGER SUBTRACTION VSUB MULTIPRECISION 
INTEGER TO ROMAN NUMERALS VROMAN CONVERT 
INTEGERS INTO CANONICAL FORMAT VCAN EDIT MULTIPRECISION 
INTO CANONICAL FORMAT VCAN EDIT MULTIPRECISION INTEGERS 
IOTA VRIOTA MATRIX ROW 
IS ] VTLU TABLE LOOK-UP OF STRUCTURED ARGUMENTS [ 
JUSTIFY ANY ARRAY [ DLB RJUST DL ] VLJUST LEFT 
KFORM ] VFREQ FREQUENCY DISTRIBUTION OF ELEMENTS [SORTDA 
LAST VALUE VEXTEND EXTEND VECTOR WITH 
LATENT EXPRESSION OR CHARACTER STRUCTURE [ SEDIT ] VEDIT EDIT 
LEFT JUSTIFY ANY ARRAY [ DLB RJUST DL ] VLJUST 
LIM ] VBLANK DELETE SPECIFIC STRING FROM STRUCTURE [ 
LIMITS VTHRU GENERATE INDICES OR OTHER EQUAL INCREMENTS BETWEEN 

VLISTFN LISTS A FUNCTION IN STANDARD FORM 
LISTS A FUNCTION IN STANDARD FORM VLISTFN 
LJNFORM ] VGRADEUP GENERATE ASCENDING ROW INDICES [AV NFORM 

VLJUST LEFT JUSTIFY ANY ARRAY [ DLB RJUST DL ] 
VLOC LOCATE STRUCTURED DATA 

LOCATE ONES IN NUMERIC STRUCTURE 
LOCATE STRUCTURED DATA 

VLOGICAL MISCELLANEOUS [ INTEGER FLOATING 
LOGICAL VECTOR VCVEC 
LOGICAL VECTOR 
LOWER ORDER DIGITS VTRUNC 

VONESIN 
VLOC 

EMPTY CHARACTER ] 
BUILD COMPRESSION OR 

VXVEC EXPAND 
TRUNCATE HIGHER AND 
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MATRIX 
MATRIX 
MATRIX EXPAND RESULT [ V2M ] 

VMEDIT EDIT 
MEASURE FORMATTED 

COMPRESS CHARACTER 
MATRIX B WHOSE MEMBERS ALL BELONG TO A 
MATRIX CHARACTER ] 

VWIDTH 
VM2V 

VINDEX 
VFRAME 

COLUMN INDEX IN 
FRAME AN ARRAY [ 

MATRIX FOR FRAMING VFRAMETEST CHECKS A 
MATRIX FOR FUNCTION-LIKE EDITING [POSTEDIT ] 
MATRIX FROM CHARACTER STRING 

VPREEDIT PREPARE 
VSHAPE SHAPE 

MATRIX FROM CHARACTER STRUCTURE [ DLTMB ] 
MATRIX ROW IOTA 

VERECT ERECT WORD 
VRIOTA 

MATRIX VECTOR OR SCALAR 
MATRIX VECTOR OR SCALAR 
MATRIX [ ESCAPE ESCAPEX ] VVFORM 
MATRIX [ FIRSTV ] VFIRSTM 
MATRIX [ USCORE ] VULINE 
MEASURE FORMATTED MATRIX 

VMEDIT EDIT MATRIX 

VADDCOLS ADD COLUMNS TO A 
VADDROWS ADD ROWS TO A 

VARIABLE FORMAT BY ROW OF A 
SELECT FIRST OR ONLY APPEARANCE IN 

UNDERLINE SPECIFIED ROWS OF CHARACTER 
V WIDTH 

MEMBERS ALL BELONG TO A VINDEX COLUMN INDEX IN MATRIX B WHOSE 
MISCELLANEOUS [ INTEGER FLOATING EMPTY CHARACTER ] VLOGICAL 
MONTHS VAMORTIZE MORTGAGE CALCULATION BY 
MOONPHASE ] VDAYNO DAY NUMBER FOR ASTRONOMERS [ 
MORTGAGE CALCULATION BY MONTHS VAMORTIZE 

VMUL MULTIPRECISION INTEGER MULTIPLICATION 
MULTIPLICATION VMUL MULTIPRECISION INTEGER 
MULTIPLICATION VFMUL MULTIPRECISION FLOATING POINT 
MULTIPRECISION FLOATING POINT ADDITION VFADD 
MULTIPRECISION FLOATING POINT DIVISION VFDIV 
MULTIPRECISION FLOATING POINT EXPONENTIAL FUNCTION VFEXP 
MULTIPRECISION FLOATING POINT [ SCALE ] VFLOAT 
MULTIPRECISION FLOATING POINT MULTIPLICATION 
MULTIPRECISION FLOATING POINT SQUARE ROOT 
MULTIPRECISION FLOATING POINT SUBTRACTION 
MULTIPRECISION INTEGER 
MULTIPRECISION INTEGER ADDITION 
MULTIPRECISION INTEGER DIVISION 
MULTIPRECISION INTEGER MULTIPLICATION 
MULTIPRECISION INTEGER SQUARE ROOT 
MULTIPRECISION INTEGER SUBTRACTION 

VFIX 

VFMUL 
VFSQRT 
VFSUB 

VADD 
VDIV 
VMUL 
VSQRT 
VSUB 

CONVERT TO 

CONVERT TO 

MULTIPRECISION INTEGERS INTO CANONICAL FORMAT VCAN EDIT 
MULTIPRECISION NUMBER VALPREC ALTER PRECISION OF A SCALAR OR 
MULTIPRECISION NUMBER TO CHARACTER STRING VFORMAT CONVERT 



~ 

VM2V COMPRESS CHARACTER MATRIX EXPAND RESULT [ V2M ] 
NDATES PAYDAY ] VDAYS DATE CALCULATIONS [DATES 
NEW SPACE FOR AN APL STATEMENT [ ALT ] VTIME RUNNING TIME AND 
NFORM LJNFORM ] VGRADEUP GENERATE ASCENDING ROW INDICES [AV 
NORMAL DATE FROM ASTRONOMERS' DAY NUMBER VDATE COMPUTE 
NOW ] VSTATUS CURRENT SESSION AND WORKSPACE STATUS [ 
NTH WORD IN CHARACTER STRUCTURE [ DTMB ] VWORD SELECT 
NUMBER VDATE COMPUTE NORMAL DATE FROM ASTRONOMERS' DAY 
NUMBER VALPREC ALTER PRECISION OF A SCALAR OR MULTIPRECISION 
NUMBER FOR ASTRONOMERS [MOONPHASE J VDAYNO DAY 
NUMBER TO CHARACTER STRING VFORMAT CONVERT MULTIPRECISION 

VNUMBLANKCOLS COUNTS BLANK COLUMNS AT SIDES OF STRUCTURE 
NUMERALS VROMAN CONVERT INTEGER TO ROMAN 
NUMERIC PATTERN VCHAR BUILD CHARACTER ARRAY TO 
NUMERIC STRUCTURE VONESIN LOCATE ONES IN 
NUMERIC STRUCTURES IN CONTROLLED FORMAT [ HANG J VTABULATE 
NUMERIC VECTORS IN EQUAL INCREMENTS [ BY IN FROM ] VTO 
OCCURRENCES OF ELEMENT IN ARRAY VREPL REPLACE ALL 
ONES [COLNO ] VTABS COMPARE REQUIRED TAB SETTINGS TO EXISTING 
ONES IN NUMERIC STRUCTURE VONESIN LOCATE 

VONESIN LOCATE ONES IN NUMERIC STRUCTURE 
ONLY APPEARANCE IN MATRIX [ FIRSTV J VFIRSTM SELECT FIRST OR 
ORDER DIGITS VTRUNC TRUNCATE HIGHER AND LOWER 
OTHER EQUAL INCREMENTS BETWEEN LIMITS VTHRU GENERATE INDICES OR 

VOUTPUT CENTER HEADINGS OVER FORMATTED COLUMNS [ CNTR DMZ NEXT4 ] 
OVER FORMATTED COLUMNS [ CNTR DMZ NEXTd ] VOUTPUT CENTER HEADINGS 

VPAD PADS ARRAYS WITH BLANKS OR ZEROS 
PADS ARRAYS WITH BLANKS OR ZEROS 
PATTERN VCHAR 
PAYDAY ] VDAYS 

VPI COMPUTE PI TO ARBITRARY 
PI TO ARBITRARY PRECISION 
PLOT HORIZONTAL INTEGER BARGRAPHS 
POINT ADDITION 
POINT DIVISION 
POINT EXPONENTIAL FUNCTION 
POINT MULTIPLICATION 
POINT SQUARE ROOT 
POINT SUBTRACTION 
POINT [ SCALE ] 
POSITIONS 

VFLOAT 
VENC 

VFADD 
VFDIV 
VFEXP 
VFMUL 
VFSQRT 
VFSUB 

VPAD 
BUILD CHARACTER ARRAY TO NUMERIC 

DATE CALCULATIONS [DATES NDATES 
PRECISION 

VPI COMPUTE 
VBARGRAPH 

MULTIPRECISION FLOATING 
MULTIPRECISION FLOATING 
MULTIPRECISION FLOATING 
MULTIPRECISION FLOATING 
MULTIPRECISION FLOATING 
MULTIPRECISION FLOATING 

CONVERT TO MULTIPRECISION FLOATING 
GENERATE SUFFICIENT ENCODING 
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POSTEDIT ] VPREEDIT PREPARE MATRIX FOR FUNCTION-LIKE EDITING [ 
PRECISION VPI COMPUTE PI TO ARBITRARY 
PRECISION OF A SCALAR OR MULTIPRECISION NUMBER VALPREC ALTER 

VPREEDIT PREPARE MATRIX FOR FUNCTION-LIKE EDITING [POSTEDIT ] 
VPREPARE STANDARDIZE STRUCTURE FOR REPORT FORMATTING [ IF ] 

PREPARE MATRIX FOR FUNCTION-LIKE EDITING [POSTEDIT ] VPREEDIT 
PRESENTS TWO STRUCTURES SIDE BY SIDE IN REPORT FORMAT VBESIDE 
PROBABILITY FUNCTION VQPROBF COMPUTE CHI SQUARE 

VPROMPT PROMPT AND CHECK TERMINAL ENTRY OR DEFAULT 
PROMPT AND CHECK TERMINAL ENTRY OR DEFAULT VPROMPT 
PUTS A HEADING ON A REPORT [COMPARE ] VHEADERON 

VQPROBF COMPUTE CHI SQUARE PROBABILITY FUNCTION 
VRCAT CATENATE STRUCTURES BY ROWS [ COLFORM CHARACTER VERT ] 
VREPL REPLACE ALL OCCURRENCES OF ELEMENT IN ARRAY 

REPLACE ALL OCCURRENCES OF ELEMENT IN ARRAY VREPL 
REPLACE VACANT ELEMENTS [ CFORMAT CONFORM STRUCT ~ ] VFILLS 
REPORT [COMPARE ] VHEADERON PUTS A HEADING ON A 
REPORT FORMAT VBESIDE PRESENTS TWO STRUCTURES SIDE BY SIDE IN 
REPORT FORMATTING VADJUSTUP EXTENDS 'I' IN 
REPORT FORMATTING [ IF ] VPREPARE STANDARDIZE STRUCTURE FOR 
REPORT FORMATTING [ ROWINDICES J VADJUSTDOh'N EXTEND THE 'I' IN 
REQUIRED TAB SETTINGS TO EXISTING ONES [COLNO ] VTABS COMPARE 

VRIOTA MATRIX ROW IOTA 
RJUST DL ] VLJUST LEFT JUSTIFY ANY ARRAY [ DLB 

VROMAN CONVERT INTEGER TO ROMAN NUMERALS 
ROMAN NUMERALS VROMAN CONVERT INTEGER TO 
ROOT VSQRT MULTIPRECISION INTEGER SQUARE 
ROOT VFSQRT MULTIPRECISION FLOATING POINT SQUARE 
ROUNDING VROUNDS SELECTIVE SYMMETRICAL 
ROUNDING OF A VECTOR TO ARBITRARY SCALAR UNITVDROUNDS DISTRIBUTIVE 

VROUNDS SELECTIVE SYMMETRICAL ROUNDING 
ROW INDICES [AV NFORM LJNFORM ] VGRADEUP GENERATE ASCENDING 
ROW IOTA VRIOTA MATRIX 
ROW OF A MATRIX [ ESCAPE ESCAPEX ] VVFORM VARIABLE FORMAT BY 
ROWFORM ] VCCAT CATENATE BY COLUMNS [ VERTAB CFORMAT CMATRIX 
ROWINDICES ] VADJUSTDOWN EXTEND THE 'I' IN REPORT FORMATTING [ 
ROWS OF CHARACTER MATRIX [ USCORE ] VULINE UNDERLINE SPECIFIED 
ROWS TO A MATRIX VECTOR OR SCALAR VADDROWS ADD 
ROWS [ COLFORM CHARACTER VERT ] VRCAT CATENATE STRUCTURES BY 
RUNNING TIME AND NEW SPACE FOR AN APL STATEMENT [ ALT ] V TIME 
SCALAR VADDROWS ADD ROWS TO A MATRIX VECTOR OR 



SCALAR VADDCOLS ADD COLUMNS TO A MATRIX VECTOR OR 
SCALAR OR MULTIPRECISION NUMBER VALPREC ALTER PRECISION OF A 
SCALAR UNITVDROUNDS DISTRIBUTIVE ROUNDING OF A VECTOR TO ARBITRARY 
SCALE ] VFLOAT CONVERT TO MULTIPRECISION FLOATING POINT [ 
SEDIT ] VEDIT EDIT LATENT EXPRESSION OR CHARACTER STRUCTURE [ 
SELECT FIRST OR ONLY APPEARANCE IN MATRIX [ FIRSTV ] VFIRSTM 
SELECT NTH WORD IN CHARACTER STRUCTURE [ DTMB ] VWORD 
SELECT UNIQUE ELEMENTS FROM ANY STRUCTURE VDREP 
SELECTIVE SYMMETRICAL ROUNDING VROUNDS 
SELECTIVELY VVARS DISPLAY CHARACTERISTICS OR CONTENTS OF VARS 
SESSION AND WORKSPACE STATUS [NOW ] VSTATUS CURRENT 
SETTINGS TO EXISTING ONES [COLNO ] VTABS COMPARE REQUIRED TAB 

VSHAPE SHAPE MATRIX FROM CHARACTER STRING 
SHAPE MATRIX FROM CHARACTER STRING VSHAPE 
SIDE BY SIDE IN REPORT FORMAT VBESIDE PRESENTS TWO STRUCTURES 
SIDE IN REPORT FORMAT VBESIDE PRESENTS TWO STRUCTURES SIDE BY 
SIDES OF STRUCTURE VNUMBLANKCOLS COUNTS BLANK COLUMNS AT 
SORTDA KFORM ] VFREQ FREQUENCY DISTRIBUTION OF ELEMENTS [ 
SPACE FOR AN APL STATEMENT [ ALT ] VTIME RUNNING TIME AND NEW 
SPECIFIC STRING FROM STRUCTURE [ LIM ] VBLANK DELETE 
SPECIFIED ROWS OF CHARACTER MATRIX [ USCORE ] VULINE UNDERLINE 

VSQRT MULTIPRECISION INTEGER SQUARE ROOT 
SQUARE PROBABILITY FUNCTION VQPROBF COMPUTE CHI 
SQUARE ROOT VSQRT MULTIPRECISION INTEGER 
SQUARE ROOT VFSQRT MULTIPRECISION FLOATING POINT 
STANDARD FORM VLISTFN LISTS A FUNCTION IN 
STANDARDIZE STRUCTURE FOR REPORT FORMATTING [ IF ] VPREPARE 
STATEMENT [ ALT ] V TIME RUNNING TIME AND NEW SPACE FOR AN APL 

VSTATUS CURRENT SESSION AND WORKSPACE STATUS [NOW ] 
STATUS [NOW] VSTATUS CURRENT SESSION AND WORKSPACE 
STRING VSHAPE SHAPE MATRIX FROM CHARACTER 
STRING VFORMAT CONVERT MULTIPRECISION NUMBER TO CHARACTER 
STRING FROM STRUCTURE [ LIM J VBLANK DELETE SPECIFIC 
STRINGS FROM CHARACTER ARRAYS VCITED EXTRACT CITED 
STRVCT ~ ] VFILLS REPLACE VACANT ELEMENTS [ CFORMAT CONFORM 
STRUCTURE VONESIN LOCATE ONES IN NUMERIC 
STRUCTURE VDREP SELECT UNIQUE ELEMENTS FROM ANY 
STRUCTURE VNUMBLANKCOLS COUNTS BLANK COLUMNS AT SIDES OF 
STRUCTURE FOR REPORT FORMATTING [ IF J VPREPARE STANDARDIZE 
STRUCTURE [ DLTMB ] VERECT ERECT WORD MATRIX FROM CHARACTER 

S STRUCTURE [ DTMB ] Vf/ORD SELECT N17H ~10RD IN CHARACTER 



STRUCTURE [ LIM ] VBLANK DELETE SPECIFIC STRING FROM 
STRUCTURE [ SEDIT J VEDIT EDIT LATENT EXPRESSION OR CHARACTER 
STRUCTURED ARGUMENTS [ IS ] VTLU TABLE LOOK-UP OF 
STRUCTURED DATA VLOC LOCATE 
STRUCTURES VON CONFORM AND CATENATE ANY 
STRUCTURES BY ROWS [ COL FORM CHARACTER VERT ] VRCAT CATENATE 
STRUCTURES IN CONTROLLED FORMAT [ HANG ] VTABULATE NUMERIC 
STRUCTURES SIDE BY SIDE IN REPORT FORMAT VBESIDE PRESENTS TWO 
STRUCTURES [ CENTER ] VCENTERON CENTERS AND CATENATES TWO 

VSUB MULTIPRECISION INTEGER SUBTRACTION 
SUBTRACTION VSUB MULTIPRECISION INTEGER 
SUBTRACTION VFSUB MULTIPRECISION FLOATING POINT 
SUFFICIENT ENCODING POSITIONS VENC GENERATE 
SUMMARIZE COEFFICIENTS OF COMMON CODES VCOLLECT COLLECT AND 
SYMMETRICAL ROUNDING VROUNDS SELECTIVE 
SYSTEM INDEPENDENT TERMINAL CONTROL CHARACTERS VTCC 
TAB SETTINGS TO EXISTING ONES [COLNO ] VTABS COMPARE REQUIRED 
TABLE LOOK-UP OF STRUCTURED ARGUMENTS [ IS ] VTLU 

VTABS COMPARE REQUIRED TAB SETTINGS TO EXISTING ONES [COLNO ] 
VTABULATE NUMERIC STRUCTURES IN CONTROLLED FORMAT [ HANG ] 
VTCC SYSTEM INDEPENDENT TERMINAL CONTROL CHARACTERS 

TERMINAL CONTROL CHARACTERS VTCC SYSTEM INDEPENDENT 
TERMINAL ENTRY OR DEFAULT VPROMPT PROMPT AND CHECK 
THE DATE OF EASTER VEASTER COMPUTE 
THE 'I' IN REPORT FORMATTING [ ROWINDICES ] VADJUSTDOWN EXTEND 

VTHRU GENERATE INDICES OR OTHER EQUAL INCREMENTS BETWEEN LIMITS 
V TIME RUNNING TIME AND NEW SPACE FOR AN APL STATEMENT [ ALT ] 

TIME AND NEW SPACE FOR AN APL STATEMENT [ ALT ] V TIME RUNNING 
VTLU TABLE LOOK-UP OF STRUCTURED ARGUMENTS [ IS ] 
VTO NUMERIC VECTORS IN EQUAL INCREMENTS [ BY IN FROM J 

TO A VINDEX COLUMN INDEX IN MATRIX B WHOSE MEMBERS ALL BELONG 
TO A MATRIX VECTOR OR SCALAR VADDCOLS ADD COLUMNS 
TO A MATRIX VECTOR OR SCALAR VADDROWS ADD ROWS 
TO ANY BASE [ ~IQIlQ CONFRAC ] VCONV CONVERT DECIMAL VALVES 
TO ARBITRARY PRECISION VPI COMPUTE PI 
TO ARBITRARY SCALAR UNITVDROUNDS DISTRIBUTIVE ROUNDING OF A VECTOR 
TO CHARACTER STRING VFORMAT CONVERT MULTIPRECISION NUMBER 
TO DECIMAL VDEC CONVERT 
TO EXISTING ONES [COLNO ] VTABS COMPARE REQUIRED TAB SETTINGS 
TO MULTIPRECISION FLOATING POINT [ SCALE ] VFLOAT CONVERT .... 

i 
TO MULTIPRECISION INTEGER VFIX CONVER~ 
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TO NUMERIC PATTERN VCHAR 
TO ROMAN NUMERALS VROMAN 

BUILD CHARACTER ARRAY 
CONVERT INTEGER 

TOLERANT DIVISION [ CDIV ] VZDIV 
TRAILING INSIGNIFICANT CHARACTERS OR VALUES VDT 

VTRUNC TRUNCATE HIGHER AND LOWER ORDER DIGITS 
TRUNCATE HIGHER AND LOWER ORDER DIGITS VTRUNC 

ZERO 
DELETE 

VULINE UNDERLINE SPECIFIED ROWS OF CHARACTER MATRIX [ USCORE ] 
UNDERLINE SPECIFIED ROWS OF CHARACTER MATRIX [ USCORE ] VULINE 
UNIQ ] VCOMB ALL COMBINATIONS OF ELEMENTS [DEBLANK 
UNIQUE ELEMENTS FROM ANY STRUCTURE VDREP SELECT 
UNITVDROUNDS DISTRIBUTIVE ROUNDING OF A VECTOR TO ARBITRARY SCALAR 
UNSCAN ] VDIFF DIFFERENCES BETWEEN ADJACENT ELEMENTS [ 
USCORE ] VULINE UNDERLINE SPECIFIED ROWS OF CHARACTER MATRIX [ 
VACANT ELEMENTS [ CFORMAT CONFORM STRUCT ~ ] VFILLS REPLACE 
VALUE VEXTEND EXTEND VECTOR WITH LAST 
VALUES VDT DELETE TRAILING INSIGNIFICANT CHARACTERS OR 
VALUES TO ANY BASE [ ~IQI££ CONFRAC ] VCONV CONVERT DECIMAL 
VARIABLE FORMAT BY ROW OF A MATRIX [ ESCAPE ESCAPEX ] VVFORM 

VVARS DISPLAY CHARACTERISTICS OR CONTENTS OF VARS SELECTIVELY 
VARS SELECTIVELY VVARS DISPLAY CHARACTERISTICS OR CONTENTS OF 
VECTOR VCVEC BUILD COMPRESSION OR LOGICAL 
VECTOR VXVEC EXPAND LOGICAL 
VECTOR OR SCALAR VADDCOLS ADD COLUMNS TO A MATRIX 
VECTOR OR SCALAR VADDROWS ADD ROWS TO A MATRIX 
VECTOR TO ARBITRARY SCALAR UNITVDROUNDS DISTRIBUTIVE ROUNDING OF A 
VECTOR WITH LAST VALUE VEXTEND EXTEND 
VECTORS IN EQUAL INCREMENTS [ BY IN FROM ] VTO NUMERIC 
VERT] VRCAT CATENATE STRUCTURES BY ROWS [ COLFORM CHARACTER 
VERTAB CFORMAT CMATRIX ROWFORM ] VCCAT CATENATE BY COLUMNS [ 

VVFORM VARIABLE FORMAT BY ROW OF A MATRIX [ ESCAPE ESCAPEX ] 
V2M ] VM2V COMPRESS CHARACTER MATRIX EXPAND RESULT [ 
WHOSE MEMBERS ALL BELONG TO A VINDEX COLUMN INDEX IN MATRIX B 

V WIDTH MEASURE FORMATTED MATRIX 
WITH BLANKS OR ZEROS VPAD PADS ARRAYS 
WITH LAST VALUE VEXTEND EXTEND VECTOR 

VWORD SELECT NTH WORD IN CHARACTER STRUCTURE [ DTMB ] 
WORD IN CHARACTER STRUCTURE [ DTMB ] VWORD SELECT NTH 
WORD MATRIX FROM CHARACTER STRUCTURE [ DLTMB ] VERECT ERECT 
WORKSPACE STATUS [NOW ] VSTATUS CURRENT SESSION AND 

VXVEC EXPAND LOGICAL VECTOR 
VZDIV ZERO TOLERANT DIVISION [ CDIV ] 

ZERO TOLERANT DIVISION [ CDIV ] VZDIV 
ZEROS VPAD PADS ARRAYS WITH BLANKS OR 
~ ] VFILLS REPLACE VACANT ELEMENTS [ CFORMAT CONFORM STRUCT 





Primary Function Names vs. Abstract Sorted by Abstract 

ADDCOLS 
ADDROWS 
COMB 
ALPREC 
CHAR 
CVEC 
CCAT 
RCAT 
OUTPUT 
CENTERON 
FRAMETEST 
COLLECT 
INDEX 
TABS 
M2V 
QPROBF 
DATE 
PI 
EASTER 
ON 
CONV 
ROMAN 
FORMAT 
DEC 
FIX 
FLOAT 
NUMBLANKCOLS 
STATUS 
DAYS 
DAYNO 
BLANK 
DT 
DIFF 
VARS 
DROUNDS 
EDIT 
MEDIT 
CAN 
ERECT 
XVEC 
ADJUST DOWN 
EXTEND 
ADJUSTUP 
CITED 
FRAME 
FREQ 
GRADEUP 
THRU 
ENC 
LJUST 
LISTFN 
ONESIN 
LOC 
RIOTA 
WIDTH 

ADD COLUMNS TO A MATRIX VECTOR OR SCALAR 
ADD ROWS TO A MATRIX VECTOR OR SCALAR 
ALL COMBINATIONS OF ELEMENTS r DEBLANK UNIQ J 
ALTER PRECISION OF A SCALAR OR MULTIPRECISION NUMBER 
BUILD CHARACTER ARRAY TO NUMERIC PATTERN 
BUILD COMPRESSION OR LOGICAL VECTOR 
CATENATE BY COLUMNS [ VERTAB CFORMAT CMATRIX ROWFORM 1 
CATENATE STRUCTURES BY ROWS [ COLFORM CHARACTER VERT 1 
CENTER HEADINGS OVER FORMATTED COLUMNS [ CNTR DMZ NEXTd ] 
CENTERS AND CATENATES TWO STRUCTURES [ CENTER ] 
CHECKS A MATRIX FOR FRAMING 
COLLECT AND SUMMARIZE COEFFICIENTS OF COMMON CODES 
COLUMN INDEX IN MATRIX B WHOSE MEMBERS ALL BELONG TO A 
COMPARE REQUIRED TAB SETTINGS TO EXISTING ONES [COLNO 1 
COMPRESS CHARACTER MATRIX EXPAND RESULT [ V2M 1 
COMPUTE CHI SQUARE PROBABILITY FUNCTION 
COMPUTE NORMAL DATE FROM ASTRONOMERS' DAY NUMBER 
COMPUTE PI TO ARBITRARY PRECISION 
COMPUTE THE DATE OF EASTER 
CONFORM AND CATENATE ANY STRUCTURES 
CONVERT DECIMAL VALUES TO ANY BASE [ ~lQlX~ CONFRAC J 
CONVERT INTEGER TO ROMAN NUMERALS 
CONVERT MULTIPRECISION NUMBER TO CHARACTER STRING 
CONVERT TO DECIMAL 
CONVERT TO MULTIPRECISION INTEGER 
CONVERT TO MULTIPRECISION FLOATING POINT [ SCALE J 
COUNTS BLANK COLUMNS AT SIDES OF STRUCTURE 
CURRENT SESSION AND WORKSPACE STATUS [NOW 1 
DATE CALCULATIONS [DATES NDATES PAYDAY J 
DAY NUMBER FOR ASTRONOMERS [MOONPHASE ] 
DELETE SPECIFIC STRING FROM STRUCTURE [ LIM J 
DELETE TRAILING INSIGNIFICANT CHARACTERS OR VALUES 
DIFFERENCES BETWEEN ADJACENT ELEMENTS [UNSCAN ] 
DISPLAY CHARACTERISTICS OR CONTENTS OF VARS SELECTIVELY 
DISTRIBUTIVE ROUNDING OF A VECTOR TO ARBITRARY SCALAR UNIT 
EDIT LATENT EXPRESSION OR CHARACTER STRUCTURE [ SEDIT 1 
EDIT MATRIX 
EDIT MULTIPRECISION INTEGERS INTO CANONICAL FORMAT 
ERECT WORD MATRIX FROM CHARACTER STRUCTURE [ DLTMB J 
EXPAND LOGICAL VECTOR 
EXTEND THE 'I' IN REPORT FORMATTING [ ROWINDICES J 
EXTEND VECTOR WITH LAST VALUE 
EXTENDS 'I' IN REPORT FORMATTING 
EXTRACT CITED STRINGS FROM CHARACTER ARRAYS 
FRAME AN ARRAY [ MATRIX CHARACTER ] 
FREQUENCY DISTRIBUTION OF ELEMENTS [SORTDA KFORM 1 
GENERATE ASCENDING ROW INDICES [AV NFORM LJNFORM 1 
GENERATE INDICES OR OTHER EQUAL INCREMENTS BETWEEN LIMITS 
GENERATE SUFFICIENT ENCODING POSITIONS 
LEFT JUSTIFY ANY ARRAY [ DLB RJUST DL 1 
LISTS A FUNCTION IN STANDARD FORM 
LOCATE ONES IN NUMERIC STRUCTURE 
LOCATE STRUCTURED DATA 
MATRIX ROW IOTA 
MEASURE FORMATTED MATRIX 
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LOGICAL 
AMORTIZE 
ADD 
DIV 
FADD 
FDIV 
FEXP 
FMUL 
FSQRT 
FSUB 
MUL 
SQRT 
SUB 
TABULATE 
TO 
PAD 
BARGRAPH 
PREEDIT 
BESIDE 
PROMPT 
HEADERON 
REPL 
FILLS 
TIME 
FIRSTM 
WORD 
DREP 
ROUNDS 
SHAPE 
PREPARE 
TCC 
TLU 
TRUNC 
ULINE 
VFORM 
ZDIV 

MISCELLANEOUS [ INTEGER FLOATING EMPTY CHARACTER ] 
MORTGAGE CALCULATION BY MONTHS 
MULTIPRECISION INTEGER ADDITION 
MULTIPRECISION INTEGER DIVISION 
MULTIPRECISION FLOATING POINT ADDITION 
MULTIPRECISION FLOATING POINT DIVISION 
MULTIPRECISION FLOATING POINT EXPONENTIAL FUNCTION 
MULTIPRECIS10N FLOATING POINT MULTIPLICATION 
MULTIPRECISION FLOATING POINT SQUARE ROOT 
MULTIPRECISION FLOATING POINT SUBTRACTION 
MULTIPRECISION INTEGER MULTIPLICATION 
MULTIPRECISION INTEGER SQUARE ROOT 
MULTIPRECISION INTEGER SUBTRACTION 
NUMERIC STRUCTURES IN CONTROLLED FORMAT r HANG 1 
NUMERIC VECTORS IN EQUAL INCREMENTS r BY IN FROM 1 
PADS ARRAYS WITH BLANKS OR ZEROS 
PLOT HORIZONTAL INTEGER BARGRAPHS 
PREPARE MATRIX FOR FUNCTION-LIKE EDITING r POSTEDIT ' 
PRESENTS TWO STRUCTURES SIDE BY SIDE IN REPORT FORMAT 
PROMPT AND CHECK TERMINAL ENTRY OR DEFAULT 
PUTS A HEADING ON A REPORT [COMPARE ] 
REPLACE ALL OCCURRENCES OF ELEMENT IN ARRAY 
REPLACE VACANT ELEMENTS [ CFORMAT CONFORM STRUCT 8 ) 
RUNNING TIME AND NEW SPACE FOR AN APL STATEMENT [ ALT J 
SELECT FIRST OR ONLY APPEARANCE IN MATRIX [ FIRSTV ] 
SELECT NTH WORD IN CHARACTER STRUCTURE [ DTMB 1 
SELECT UNIQUE ELEMENTS FROM ANY STRUCTURE 
SELECTIVE SYMMETRICAL ROUNDING 
SHAPE MATRIX FROM CHARACTER STRING 
STANDARDIZE STRUCTURE FOR REPORT FORMATTING [ IF J 
SYSTEM INDEPENDENT TERMINAL CONTROL CHARACTERS 
TABLE LOOK-UP OF STRUCTURED ARGUMENTS [ IS ] 
TRUNCATE HIGHER AND LOWER ORDER DIGITS 
UNDERLINE SPECIFIED ROWS OF CHARACTER MATRIX r USCORE 1 
VARIABLE FORMAT BY ROW OF A MATRIX [ ESCAPE ESCAPEX ] 
ZERO TOLERANT DIVISION [ CDIV 1 
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ADD 
ADDCOLS 
ADDROWS 
ADJUSTDOWN 
ADJUSTUP 
ALPREC 
AMORTIZE 
BARGRAPH 
BESIDE 
BLANK 
CAN 
CCAT 
CENTERON 
CHAR 
CITED 
COLLECT 
COMB 
CONV 
CVEC 
DATE 
DAYNO 
DAYS 
DEC 
DIFF 
DIV 
DREP 
DROUNDS 
DT 
EASTER 
EDIT 
ENC 
ERECT 
EXTEND 
FADD 
FDIV 
FEXP 
FILLS 
FIRSTM 
FIX 
FLOAT 
FMUL 
FORMAT 
FRAME 
FRAMETEST 
FREQ 
FSQRT 
FSUB 
GRADEUP 
HEADERON 
INDEX 
LISTFN 
LJUST 
LOC 
LOGICAL 
MEDIT 

Primary Function Names VS. Abstract Sorted by Function Name 

MULTIPRECISION INTEGER ADDITION 
ADD COLUMNS TO A MATRIX VECTOR OR SCALAR 
ADD ROWS TO A MATRIX VECTOR OR SCALAR 
EXTEND THE 'I' IN REPORT FORMATTING [ ROWINDICES 1 
EXTENDS 'I' IN REPORT FORMATTING 
ALTER PRECISION OF A SCALAR OR MULTIPRECISION NUMBER 
MORTGAGE CALCULATION BY MONTHS 
PLOT HORIZONTAL INTEGER BARGRAPHS 
PRESENTS TWO STRUCTURES SIDE BY SIDE IN REPORT FORMAT 
DELETE SPECIFIC STRING FROM STRUCTURE r LIM 1 
EDIT MULTIPRECISION INTEGERS INTO CANONICAL FORMAT 
CATENATE BY COLUMNS [ VERTAB CFORMAT CMATRIX ROWFORM 1 
CENTERS AND CATENATES TWO STRUCTURES r CENTER 1 
BUILD CHARACTER ARRAY TO NUMERIC PATTERN 
EXTRACT CITED STRINGS FROM CHARACTER ARRAYS 
COLLECT AND SUMMARIZE COEFFICIENTS OF COMMON CODES 
ALL COMBINATIONS OF ELEMENTS r DEBLANK UNIQ l 
CONVERT DECIMAL VALUES TO ANY BASE [ ~IQIXQ CONFRAC 1 
BUILD COMPRESSION OR LOGICAL VECTOR 
COMPUTE NORMAL DATE FROM ASTRONOMERS' DAY NUMBER 
DAY NUMBER FOR ASTRONOMERS [MOONPHASE J 
DATE CALCULATIONS [DATES NDATES PAYDAY J 
CONVERT TO DECIMAL 
DIFFERENCES BETWEEN ADJACENT ELEMENTS [UNSCAN 1 
MULTIPRECISION INTEGER DIVISION 
SELECT UNIQUE ELEMENTS FROM ANY STRUCTURE 
DISTRIBUTIVE ROUNDING OF A VECTOR TO ARBITRARY SCALAR UNIT 
DELETE TRAILING INSIGNIFICANT CHARACTERS OR VALUES 
COMPUTE THE DATE OF EASTER 
EDIT LATENT EXPRESSION OR CHARACTER STRUCTURE r SEDIT 1 

GENERATE SUFFICIENT ENCODING POSITIONS 
ERECT WORD MATRIX FROM CHARACTER STRUCTURE [ DLTMB 1 
EXTEND VECTOR WITH LAST VALUE 
MULTIPRECISION FLOATING POINT ADDITION 
MULTIPRECISION FLOATING POINT DIVISION 
MULTIPRECISION FLOATING POINT EXPONENTIAL FUNCTION 
REPLACE VACANT ELEMENTS [ CFORMAT CONFORM STRUCT b. J 
SELECT FIRST OR ONLY APPEARANCE IN MATRIX r F IRSTV ~l 
CONVERT TO MULTIPRECISION INTEGER 
CONVERT TO MULTIPRECISION FLOATING POINT r SCALE 1 
MULTIPRECISION FLOATING POINT MULTIPLICATION 
CONVERT MULTIPRECISION NUMBER TO CHARACTER STRING 
FRAME AN ARRAY [ MATRIX CHARACTER J 
CHECKS A MATRIX FOR FRAMING 
FREQUENCY DISTRIBUTION OF ELEMENTS [SORTDA KFORM J 
MULTIPRECISION FLOATING POINT SQUARE ROOT 
MULTIPRECISION FLOATING POINT SUBTRACTION 
GENERATE ASCENDING ROW INDICES [AV NFORM LJNFORM J 
PUTS A HEADING ON A REPORT [COMPARE J 
COLUMN INDEX IN MATRIX B WHOSE MEMBERS ALL BELONG TO A 
LISTS A FUNCTION IN STANDARD FORM 
LEFT JUSTIFY ANY ARRAY [ DLB RJUST DL 1 
LOCATE STRUCTURED DATA 
MISCELLANEOUS [ INTEGER FLOATING EMPTY CHARACTER J 
EDIT MATRIX-
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MUL 
M2V 
NUMBLANKCOLS 
ON 
ONESIN 
OUTPUT 
PAD 
PI 
PREEDIT 
PREPARE 
PROMPT 
QPROBF 
RCAT 
REPL 
RIOTA 
ROMAN 
ROUNDS 
SHAPE 
SQRT 
S:PATUS 
SUB 
TABS 
TABULATE 
'fcc 
THRU 
TIME 
TLU 
TO 
TRUNC 
ULINE 
VARS 
VFORM 
WIDTH 
WORD 
XVEC 
ZDIV 

MULTIPRECISION INTEGER MULTIPLICATION 
COMPRESS CHARACTER MATRIX EXPAND RESULT r V2M ~ 
COUNTS BLANK COLUMNS AT SIDES OF STRUCTURE 
CONFORM AND CATENATE ANY STRUCTURES 
LOCATE ONES IN NUMERIC STRUCTURE 
CENTER HEADINGS OVER FORMATTED COLUMNS [ CNTR DMZ NEXTa ] 
PADS ARRAYS WITH BLANKS OR ZEROS 
COMPUTE PI TO ARBITRARY PRECISION 
PREPARE MATRIX FOR FUNCTION-LIKE EDITING [POSTEDIT l 
STANDARDIZE STRUCTURE FOR REPORT FORMATTING [ IF ] 
PROMPT AND CHECK TERMINAL ENTRY OR DEFAULT 
COMPUTE CHI SQUARE PROBABILITY FUNCTION 
CATENATE STRUCTURES BY ROWS [ COLFORM CHARACTER VERT 1 
REPLACE ALL OCCURRENCES OF ELEMENT IN ARRAY 
MATRIX ROW IOTA 
CONVERT INTEGER TO ROMAN NUMERALS 
SELECTIVE SYMMETRICAL ROUNDING 
SHAPE MATRIX FROM CHARACTER STRING 
MULTIPRECISION INTEGER SQUARE ROOT 
CURRENT SESSION AND WORKSPACE STATUS [NOWl 
MULTIPRECISION INTEGER SUBTRACTION 
COMPARE REQUIRED TAB SETTINGS TO EXISTING ONES [COLNO 1 
NUMER.TC STRUCTURES IN CONTROLLED FORMAT [ HANG J 
SYSTEM INDEPENDENT TERMINAL CONTROL CHARACTERS 
GENERATE INDICES OR OTHER EQUAL INCREMENTS BETWEEN LIMITS 
RUNNING TIME AND NEW SPACE FOR AN APL STATEMENT [ ALT ~ 
TABLE LOOK-UP OF STRUCTURED ARGUMENTS r. IS 1 
NUMERIC VECTORS IN EQUAL INCREMENTS [ BY IN FROM 1 
TRUNCATE HIGHER AND LOWER ORDER DIGITS 
UNDERLINE SPECIFIED ROWS OF CHARACTER MATRIX [ USCORE 1 
DISPLAY CHARACTERISTICS OR CONTENTS OF VARS SELECTIVELY 
VARIABLE FORMAT BY ROW OF A MATRIX [ ESCAPE ESCAPEX J 
MEASURE FORMATTED MATRIX 
SELECT NTH WORD IN CHARACTER STRUCTURE [ DTMB J 
EXPAND LOGICAL VECTOR 
ZERO TOLERANT DIVISION [ CDIV J 
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