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An error can also occur in the attempted execution of 
the APL expression represented by the argument of~; such an 
indirect error is reported by the error type prefaced by the 
symbol .2. and followed by the character string and the caret 
marking the point of difficulty. For example: 

_t I 4-,- 0 I 

1.. DOMAIN ERROR 
4+0 

I\ 

~ 1 ) r-1s ID • 
~ VALUE ERROR 

)WSID 
I\ 

FORMAT 

ECJtJJI !J- F?11c111; 1 OY rP//7 

The symbol v (T and O overstruck) denotes two format 
functions which convert numerical arrays to character 
arrays. There are several significant uses of these 
functions in addition to the obvious one for composing 
tabular output. For example, the use of format is 
complementary to the use of execute in treating bulk input 
and output (via the shared variable facility), and in the 
management of combined alphabetic and numeric data. 

The monadic format function produces a character array 
identical to the printing normally produced by its argument, 
but makes this result explicitly available. For example: 

M+-2=?4 4p2 
R+-vM 
M R R[;2x14] 

0 1 0 1 0 1 0 1 0101 
0 0 1 1 0 0 1 1 0011 
1 0 1 1 1 0 1 1 1011 
o· 0 1 1 0 0 1 1 0011 

pM pR 
4 4 4 8 

pv2 5 
3 

A/ ,R=vR 
1 

v'ABCD' 
ABCD 

• 
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The format function applied to a character array yields 
the array unchanged, as illustrated by the last two examples 
above. For a numerical array, the shape of the result is 
the same as the shape of the argument except for the 
required expansion along the last coordinate, each number 
going, in general, to several characters. The format of a 
scalar number is always a vector. 

The dyadic for~at function accepts only numerical 
arrays as its right argument, and uses variations in the 
left argument to provide progressively more detailed control 
over the result. Thus, for FvA, the argument F may be a 
single number, a pair of numbers, or a vector of length 
2x-1t1,pA. 

I 

In general, a pair of numbers is used to control the 
result: the first determines the total width of a number 
field, and the second sets the precision. For decimal form 
the precision is specified as the number of digits to the 
right of the decimal point, and for scaled form it is 
specified as the number of digits in the multiplier. The 
form to be used is determined by the sign of the precision 
indicator, negative numbers indicating sca~~d_fo~. Thus: 

p O+A pO+-12 3vA 
12.34 34.567 12.340 34.567 

0 12 0.000 12.000 
0.26 123.45 0.260 123.450 

3 2 3 24 
R+-9 2vA 
S+-9 - 2vA pO+-6 OVA 
pO+-R 12 35 

12. 3lf 34. 57· 0 12 
0.00 12.00 0 123 
0.26 123.45 3 12 

3 18 
pO+S pO+-7 - 1 vA 

1.2.E'01 3.5E'01 1E01 3E01 
O.OEOO 1.2F01 OEOO 1E01 
2.6E -01 1.2E02 3E 01 1E02 

3 18 3 ;14 
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_If _the_wi.d±.h __ inc1,icator- __ oLthe. con.t.rqJ .. __ P-9_i_:i; ___ i§.... ?er.o ,-a 
f;Leld width .. is_chosen .. such.___th_a,..t ____ at __ l_east qne space_ will be 
left - between_adjacent number_~. If only a single control 
number is used, it is treated like a nurnber pair with a 
width indicator of zero: 

pO+-2vA PO+ 2vA 
12.34 34.57 1.2E01 3.5E.'01 

0.00 12.00 0.0E00 1.2E01 -0.26 123.45 2.6E 01 1.2E02 
3 16 3 18 

pO+-0 2VA pO+-0 2VA 
12.34 3l[. 5 7 1.2E01 3.5E01 

0.00 12.00 0.0E00 1.2E01 
0.26 123.45 2.6E 01 1.2E02 

3 16 3 18 

Each column of an array can be individually composed by 
a left argument that has a control pair for each: 

pO+-0 2 0 2vA pO+-8 3 0 2VA - -12.34 34.57 12.340 34.57 
0.00 12.00 0.000 12.00 
0.26 123.45 0.260 123.45 

3 15 3 16 

pO+-6 2 12 - 3VA pO-<-8 0 0 - 2VA 
12.34 - 3.46E01 12 - 3.SE01 

0.00 1.20E01 0 1.2E01 
0.26 1.23E02 0 1.2E02 

3 18 3 17 

6 2 8 3 3 0 4 0 5 0 12 4~,A 
12.34 -34.567 0 12 0 -123.4500 

The format functio!"l applied to an array of rank greater 
than two applies to each of the planes defined by the last 
two coordinates. For example: 

L+-2=?2 2 Sp 2 
L 4 1VL 

1 1 0 0 1 1.0 1.0 0.0 0.0 1.0 
1 1 1 0 1 1.0 1. 0 1.0 0.0 1. 0 

1 0 0 1 0 1.0 0.0 0.0 1.0 0. 0 
0 0 0 0 0 0.0 0.0 0. 0 0.0 0.0 

Tabular displays incorporating row and column headings, 
or other information between columns or rows, are easily 
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configured 
catenation. 

using the format function together with extended 
For example: 

JAN 
APR 
JUL 
OCT 

RormEAvs~-4 3p 'J ANAPRJULOC'l.'' 1 -r--1 , 1, 1,, 1 r, -·j 
YE AR s + 1 1 + 1 s .s , 7 2 P/.::r. ,, s I e. r r 1,,,,,~ •"0 
TABLE+.001X-4E5+?4 ~~ 
( ' ' , [ 1 JR o ~l HEAD 8 ) , ( Tep 9 o r YE AR s ) , [ 1 J 9 2 7!i TABLE 

72 73 74 75 76 
318.13 
327.41 
359.93 
180.33 

351.55 
3lf1.00 
216.16 
310.86 

3.62 
92.69 

299.71 
154.94 

144.77 
331.05 
150.77 

10.62 

4.82 
2 8 . lf 4 

103.64 
276.79 

It is no longer necessary to use "heterogeneous output" 
in order to conveniently combine literal statements with 
numerical results. For example: 

X+17.34 M+'THE VALUE OF X IS I 

'THE VALUE OF X IS I; X X+25.4 
THE VALUE OF XIS 17.34 M; x_ 

'THE VALUE OF X IS I .~x THE VALUE OF X IS 25.4 
THE VALUE OF XIS 17.34 (-wM),(vX) 

'I' Hg VALUE OF X IS 25.4 

There are obvious restrictions on the left argument of 
format, since the width of a field must be large enough to 
hold the requested form, and if the specified width is 
inadequate the result will be a DOMAIN error. However, the 
\•1id th need not provide open spaces between adjacent nu:rnbers. 
For example, boolean arrays can be tightly packed: 

1 07!i2=?Lf 4p2 
1001 
0000 
1101 
0111 

The following formal characteristics 
function need not concern the general user, 
interest in certain applications: 

of the format 
but may be of 

The least width required to represent a column of 
num;Jers C for an indicated precision Pis determined as 
W+(v/C<0)+(~PE0 -1)+(!?)+(4,f/0,1+L10©jC+C=0)[1+P~0]. 
If the width indicator is zero, the width used is 1+W. 

The expressions (M~A),NwB and (M,N)vA,B are equivalent 
if M and N are full control vectors, that is, if 
((pl,1)=2x-1tJ)A)A(pi.')=2x-1tpB. If 2=pN, then (M"A),MvB 

and ~~A,B are equivalent. 
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