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Prime Factors of an Integer

Rev. B

Abstraet of Program

[,

Computes prime factors of an 1lnteger N in order of in-
Creasing magnitude. Automatically senses whether a printer -
1s used to determine whether to stop when each prime factor
1s determined, or to print the prime factor and continue.

User Benefits:

Fast. Eliminates dependence on tables. Fandles numbers
larger than those found in tables.
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Program Description

Program Title: Rev.

Prime Factors of an Integer B

Method, Equations, Sketches, Limitations, References, Error Recovery:

This program finds prime factors 1ln the same manner as

PPX program number 398075 as originally submitted by Daniel
Drucker of Royal Ozk, Michigan on July 18, 1978 but includes
the following corrections and additions:

1. An auvtomatic printer sensing routine 1s provided

such that the program simply prints out each prime
factor as it 1s found and proceeds to test for additional
prime factors 1f a printer is used, but stops with each
prime factor in the display if a printer 1s not used.

2. The documentation for the original program indicated
that secientific notation was used internally to obtain

a speed increase of about three per cent. In practice,
the original program provided the increased speed only
for the calculation of the first prime factor since the
CLR at location 26 returned the calculator to standard
format at the time the first prime factor was displayed.
In the revised program the CLR 1s malintalned to provide
a normal display and printout, but an EZ is added later
to return to scientific mode for subsequent calculatlions.

3. The original prograzm could be used for eleven or
twelve digit input values, but the EE which was used

toc set scientific mode at the start of the program had
to be replaced with a Nop (code 68) to prevent the

data in the guard digits from being discarded. That
1diosyncrasy was corrected in the revision so that
eleven or twelve diglt numbers could be analyzed without
altering the progran.

The rerpaining description essentially quotes the documentation
for the origlnal verslion wlth changes only where where re-
quired to reflect the revisions described atove.

This program tests positlve numbers less than or equal to
Int(J/|N]) to determine whether they divide N. *wirst 2, 3,
5, and 7 are tested. Numbers greater than 7 are used as

test divisors only if they are not divisible by 2, 3, 5, or |
7. Each group of 210 consecutive numbers contains 48 such ;

‘,ZfS« Continuation Sheet !
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Continued From: X[ Program Description O User Instructions O Stmt. of Example

. Program Title: Prime Factors of an Integer Rev. B

numbers to be used as test divisors. When a test divisor

D divides X evenly (in which caseé D is necessarily prime)

D is either printed or displaved and N is replaced by its
unfactored portion U = N/D. The last prime divisor is
flashed indicating that factorization is complete. N 1itself
appears as a flashling divisor (the first divisor displayed)
when N 1s prime. Approximately every sixth test divisor

is compared with Int({JU}) so that the program will terminate
promptly when U 1s prime. (Note: A program which compares
every test divisor with Int(JjU}) will run slightly faster
for certaln small primes, but will squander a great deal of
time when the divisors are not all small).

The program uses sclentific notation internally to increase
1ts speed by about three per cent. The program can bhe
applied for eleven or twelve digit numbers by syvnthesizing
the values in’'scientific notation. For example, to enter
thiotwelze digit number 111,111,111,111 press 1,111,111,111
X C + 11 = .

e;a

A rough estimate of running time for the program is given
by the formula . - L
y T = \, VLA L e, dmar (FO 3 wa(m))

where Fo is the smallest prime factor of N. Here running
time 1s taken to mean only the time to the digplay or
printout of the first factor. The estimate is too small
when Fqy is small and too large when N is a large prime.

The printer sensing routine (locations C74 through 078)
uses a negatlive display value to trigger an error if thre
printer is connected, and Op 19 to set flag seven in

. response to the error. Printout or stopping with the

prize factor in the display 1s then controlled by the IfFlg
7 at location 02¢% through C32.

. The Op 69 command uses the callup of an illegal Op code
to cause a flashing display without altering the value
in the display. (Locations C55/C55)
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Modes: n* — Printed only (n) — Displayed briefly (Pause)

{(n)* — Printed and displayed

o R ] o

D See Continuation Sheet
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Sample Problem

Statement of Example

used internally.

8463839 which fa

Examples are glven for operation with and without a printer.
In addition, an example 1s given to illustrate the three
per cent slowdown which occurs if scientific mode is not

The problem used for the printer example and for the illus-
tration of the speed effects of scientific notation is the
value 987654321 which factors into 3, 3, 17, 17, 379721.

The problem used for the example without a printer is

ctors into 23, 71, 71, T73.

O See Continuation Sheet

ENTER PRESS

OUTPUT/MODE (see legend beiow)

COMMENT

Example wilth a p

rinter:

987654321 A

Example of effec

2 minutes 19 seconds with
379721 flashing in the disp]
The printout which includes
the input value is:

B e P

a3 R

Calculator stops after about

GgT0 035
ILRN
2nd-vop
LRN
GTO C79
LRN
2nd-vobp

O
l
192}

52 in the display
036 61 in display

C79 52 in the display
080 24 in the display

{Moaes: n® - Printeg only (n) — Disoiaved Snefly iPause!

t of not using sclentlfic mode internally:

ni* — Printeg ang 2'spigved

i Over
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) Sample Problem (cont'd)
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT

Examplel of effect of not using scientific mode internally (cont):

LRY _
987554321 A Calculator stops after about
2 minutes 23 seconds with

, 379721 flashing in the displg;
) and the same printout as shoWn
above. This indicates that
. sclentific mode saves about
four seconds for this problem.

Example| without & printer:

8463839 A Calculator stops with 23 in | 23 is the firsd
the dlsplay after zbhout ten prime factor.
seconds.

x=t 367993 in the display. 367993 is the
» unfactored part.
xat .23 in the display.
7 R/S Calculator stops with 71 in 71 1s the second
Qg’ the display after about prime factor.

eleven seconds.

Xt 5183 in the display. 5183 1is the re-
maining un-
factored part.

X<t 71 in the display.

R/S Calculator stops with 71 in| Another 71 is
the display after about two | the third primﬁ
seconds. (Note: It is not factor.

necessary to view trne un-
factored part--that step will

» be skipped this time.)
R/S Calculator stors with 73 73 is the last
’ flashing in the display after prime factor.
about two seconds.
CLR Stops flashing display.
RCL 00 8453839 in display. This option per-

mits viewin
the original
integer to be
tested.

Modes: n* — Printed only  (n) — Dispiaved Sriefly i Payse)
in)° — Prntad 3ng Jtspiavedq

i
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