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Program Description, Equations, Variables

J

This prdgrém will find all prlme factors of a [iositiv»e“ihtegef n, or list all prime

numbers between lower and upper bounds specified by the user.

A routine under LBL a is used in determining the factors of an integer n. This

routine selects a trial divisor d and tests d as a factor of n. If d divides n, then
n < n/d and d is tested as a factor of the new n. If d does not divide n, a new d is

selected. The process continues until d > V/n, at which point n is returned as

the final factor. The trial divisor d takes on the values 2,3,5,7; then ford > 10, d
takes on those values that satisfy (d - 10)mod30=1,3,7,9, 13,19, 21, or 27.

Thus in the first cycle of 30 integers from 11 to 40, d takes on the values 11, 13,
17,19, 23, 29, 31, and 37. This technique eliminates from the test those values

of d (d>10) which are divisible by 2, 3, or 5.

To list primes, a lower bound for the search must be specified. The upper bound

is an optional input; if omitted, a default value of 2 x 10? is assumed. Upper and
lower bounds need not be integers. The search for primes also uses LBL a to

determine if an integer n has any factors or is indeed prime. Once an integer n

(n=3) has been tested and found to be either prime or non-prime, the next in-
teger tested is n+2.

Remarks:

1. The number n to be factored must be an integer in the range 0 <n < 2x10°.

Any other input will result in a program halt with a display of ‘‘Error’’.

2. The upper bound of the search for primes must be greater than or equal to

the lower bound, or an Error halt will occur.

3. AUTO mode is available to allow automatic output of all calculated re-
sults through PRINT/PAUSE commands. The end of all calculations is

signalled by a 0.00 in the display for both modes.
Operating Limits ;

4.  Either routine can be quite time-consuming for large integers.

upon any representation or description concerning the program material.

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description ll. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR {MPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
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Sample Problem(s) _

Solution(s) _

Example 1:
Find the prime factors of 924. Do not set AUTO mode.

Keystrokes: Outputs:

24D > 2.00

R/S > 2.00

R/S > 3.00

R/S > 7.00

R/S > 11.00

R/S > 0.00 (end)
Thus 924 =2 X2 X3 X7 X 11.

Exalhple 2:

Find the prime factors of 3623. Do not use AUTO mode.

Keystrokes: Outputs:
3623 3 > 3623.00
R/S > 0.00 (end)

3623 is prime.

Example 3:
Find all prime numbers between 101 and 125. Use AUTO mode.

Keystrokes: Outputs:

013125808
(D]

1.00 (AUTO set)
101.00 ***
103.00 **x*
107.00 **x*
109.00 *x*
113.00 ***
0.00 (end)
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R User Instructions

FACTORS AND PRIMES MA1-01A

PRIMES
FROM T0

=
=
S

AUTO?

neFACT

+PRIMES

STEP INSTRUCTIONS L KEYS DATATNITS
STEP INSTRUCTIONS A omTs | KEYS | o TS
1 | Load side 1 and side 2.
2 | To allow automatic output of
results, set AUTO mode. a 1.00
To cancel AUTO mode later. a 9.00
To find factors, go to step 5;
to find primes, go to step 6.
FACTORS
5 | Key in the integer and find its
prime factors (0.00 signals end). n 4] Factors
0.00
PRIMES
6 | Key in the lower bound of the
. search for primes. FROM B FROM
7 | (optional) Key in the upper
bound of the search (if omitted,
TO = 2 x 10°). TO TO
| 8 !Find all primes between FROM
; and TO (0.00 signals end of
% calculation). D} Primes
i 0.00 L

Jobodouaoeiobuinbo0an0oooobonaoooeins
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Factors and Primes
_STEP  KEY ENTRY CONMMENTS STEP _ KEY EMTRY COMMENTS
B8] &LBLA Factor in ST RCLE
teger n.
ge2  ST0B 38 - If upper < lower, halt on
882  ENTt B85s X487 Error.
884 INT ase  ET05
gg:i :;2;; If non-integer, hait on Error. ggi R‘;"}?
aer e 82 2 .
ggg 5;99 nitialice 6. gi_: x::Y: Handle 2 as special case.
B{? :f.;; If n < 0, halt on Error. ggﬁ GTDg
:g EE;: :gg %. This routine finds greatest
214 9 e c potential prime < user’s
£ ke i + input.
" Yol T
gii g;, 1 n>2 x 10°, halt on Error. 7z mé
818 CF; F1 clear for factors. a4 ¥
81  ©SEa Find factors. 875 1
82 RTN TTToT T ave -
821 &LELE Lower bound for primes. 877 xLPLP
22 STOA 87e  STOE
22 X«<@° If negative, halt on Error. 872  RCLA Store final prime U.
g4 £TOS 88 RN | mmemmm e
B35  ENT® This routine finds smallest ec:  «LBLD Routine to list primes.
3¢ INT potentiat prime > user’s .} a
827 x=yn input. B2z STOD Initiatize d«0
828 £708 @24  RCLE
acg H 25 2 1L =2, print 2, add 1
[X + 8ee X2y and go.
87! wlBLE 8e7  X=y?
3z 2 Handle 2 as special case Beg £Y0E
22 Koy {only even prime). age H HL=1,print1,2, add 1
834  x=y° 8% X#ve and go.
835 670 es: 6101
8¢ 2 892  §SBe ¥L#1and L#2,90
837 B 897 + directly to LBL 1.
83 INT 894  RCLE
8ze 2 895 X2y
ese X 836 0Y?
841 1 857  £T04
842 + 892 slPLE
843 elELE 822 £SBe Output 2.
::; 2;3(83 Store beginning prime L. i :? CTO;
g;f EEE 2x 10° is default upper ;gg ‘tg’:
! “ bound. & in main loop.
84g ] e 104 RCLE Sogin main loo. -
849 SreE I input > 2 x 10°, halt on }gﬁ RELE current n (Ry).
gga XLy Ercor. 18'{; :;; It Rg = Re, n is prime.
03; c;g? Fiag 1 set for primes. 1 B‘s ; Output n.
853 RCLA 189 #LBL8
85¢ RN 0 | e 11@ +
855 xi . 111 ETOC Set n to next potential
95 "sr0s Uppor bound for primes. 112 __ST0B prime.
REGISTERS i
0 t 2 3 4 5 6 7 8 9
S0 1S1 lEZ S3 [S4 [S5 S6 57 S8 S9
A B C il E t
Used n Potential prime d u

Page Lf of 5




. 00063D

.*

iR

3=

Program Listin

STEP - KEY ENTRY COMMENTS STEP KEY ENTRY COMMENTS

113 RCLE Ief RIN Loop again for next 30,
e x| 1 eroz  f T T T
115 Xye n> U, exit 171 =LBL3
116 6T04 o= et } "g RCLD Tests if din.
17 ] 7. +
118 sTOD Else | - 174 sTOR ded+x
119 gr01 R . 7% RCLE n
128 #tBla Subroutine called from both 17e Xy
121 2 A & D which finds factors ;;é LS;“ ;/?1 /
123 s ofn. 179 sye 1f d > n/d, then d >v/A
124 RN 188 c1o8 Exit.
ac 1 nd
i}; copz Check first if n divisible by 182 INT (/] 5m INT (o)
- ) e
127 x=po 2,3,5,0r7. 182 LSTi wid, (o/d]
12 RIN 184 X#v7 If non-integer, d does
129 2 195‘ RIN not divide n.
136 5se2 LBL 2 check for division by | 18€  STOE Else n +n/d
13 =@7 integers whose position in a 18; F1? - . .
3z RTN cycle of 30 corresponds to 188 oLy If finding primes, exit.
132 2 11,13,17,19, 23,29, 31, :gg F1?
I 3 7. RTK
l;; 555: i 3 18;  RCLD If factoring, output d.
e RNV §§§ css; Check for d a muttiple
e 17 e4) 19¢  ro3 factor.
125 ESB3 192 sLeLe Coming here means n
14¢  X=¢? 195 F1°? prime.
141 RTN 1% CL:‘: It finding primes, exit.
142 2 13 (=11 +2) %8 10
147 geB3 19¢ RTN Else output last n.
144 Xx=° 288 RCLE =00 | emmeea-
148 RTK 281 £SEe
148 4 17 {=13+4) 262 sLBL4
147 eSBZ 283 oLy Exit displaying 0.
148 X=67 284 fFa°
= o
fg? cse§ 19(=17+2) 287 aBLE | oo oTTTTTT
152 xea 208 Fev Auto toggle.
152 RIN 289 c108
134 4 23 (=19 +4) 216 sFe
155 ¢sB3 < ; : RT:I
156 X=87 cic
157 RTN N il 3 sLBLE
158 6 29 (=23 +6}) :14 cre
s o 5 o
16e =9  {  F 216 RN | eeeemme———
161 xagu 217 siBle Qutput routine.
162 2 {3t =29+2) 218 Feo Print if AUTO.
162 €SB3 Zi 9  PRTX
164 x=g° 2z2e F8?
1€5 RTN 221 RIN
166 6 37 (=31 +6) 2 RS
167 6SB3 223 RN Halt if not.
68 ¥d
4 - LABELS FLAGS SET STATUS
A Factors B Primes from Ic Primes to = Primes [E AUTO? o Auto FLAGS TRIG DISP
®Factor n ° ° ° Qutput " Primes 0 OC'J‘ OlsF DEG FIX
0 1 F 3 4 10K GRAD O scl O
Used Primes toop Divisor | din? Exit 20 ® RAD O ENG O
5 Non-existent [° 7 |8 L=tor2 |° 3 0 K n_—2_
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