UNIVERSITY OF ILLINOIS

DIGITAL COMPUTER .
LIBRARY ROUTINE 8 4 - 212

TITLE Exponential  (D.O.I. or SADOI)
TYPE Closed, standard entry
.NUMBER OF WORDS P21 ‘
TEMPORARY STORAGE 0, 1, 2
ACCURACY Maximum error: 5 x 10712 (see description)
DURATION 11.3 m seconds (mex) (see description)
DESCRIPTION This routine replaces x, the contents of A before

entry by e*. The quantity x is in the range
=1 < x < 0. The computation is performed by evaluating
a continued fraction expansion for eX.

The expansion usedl is:

x .
(1) 2e = 1/2 + (x/b) ( 1/2' - ,557?72 ) vhere
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1 N. Macon, "On the Computation of Exponential and Hyperboliec Funetion Using

Continued Fractions", Jour. ACM, pp 262 - 267, October 1955.
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This routine is so written that the first 5 terms of

P (e9. 2) are used in computing ¢*. It is possible

to modify this, however, by changing the first digit in
instruction 17L, [1.e. the 5 in 58F 0OF] to b, 3, or 2.
The smaller the number used in place of 5, the shorter
the duration of the computation but the greater the
error. A simplified vqnion of the dependency of

speed and accuracy is given by the tables delow:

TABLE 1
Digit Max. Error Duration
5 5 x 1072 11.3 = sec.
L 5 x 1072 9.7 m sec.
3 5 x 10'6' 8.1 = sec.
2 5 x 10™0 6.5 m sec.

It should be noted that the error increases with x
approaching -1. Thus for x in the range
-1/2 < x < 0 we have the following table:

TABLE IT
Digit Max. Error Duretion
5 5x 102 gpeed same as
<11 ‘'Table In
i 5x 10
3 5 x 10710
2 5 x ].O.8
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LOCATION

13

1k

15

16

4o
KF
k2 16L
L>F
10 2F

50 F

ko F

T F

4o 1r
41 2F
L5 171
4o 19L
50 2F

{8F

10 3F
Lk 19L
ko 20L
L5 1F
10 5F
66 20L
L5 19L
L0 18L
k0 19L
LO 18L
% 6L
I9F
sk F-
ko 20L
50 2F
L5 F
66 20L
saJr
00 1F
22 F

Set ixit

Form x/2

-
Form x2/ i
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-Compute F

It

Test for end of F
compulation.
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1/2 - x/2

1/2 - x/2 + F/2

~ x/h
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LOCATION ORDER NOTES PAGR q
17 58 ¥ Constant = 11/16
00 .
18 107 | constant = 1/16
oor ~
19 0or
ocor Temporary locations
20 00’
0o ?
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