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Factor
Game

BY HERBERT L. DERSHEM

Herb chose l3;the computer could
claim nothingsince l3 is Prime

Afl€reach round oi choosing and
claiming, the computer reports the
score and prints the array with all
chosen and claimed nllmbe$ omitted

\Vhen it's the usefs turn to claim
factors, the factors must be entered one
at a time with a zero entered when no
more factors are known.lf the user
miss€s any possible claims, the com-
puter repods them after th€ use. com'
pletes his turn.

Aiso,ifthe usef tries to claim an il"
legal number, the computer Mll repori
why the move is illegal and add, "You
lose your turn,"

When all numben have been re'
mov€d from th€ anay, the computer re-
ports ihe final score and asks the user
ifhe would like the oppo unity io plav
again. If the user decid€s not to plav
anymore, the compute! rePorts the
nunbei of games won bY each Player
and stops.

Sanple Run 2 shows a listing of
another game and illustrates the com-
puter's reaction to erroneous inpul.

The computer determin€s ih choices
in a simple bui ihorough way. It sums
the remaining claimable factors of each
of the numbers still in the array. The
conputer's mov€ is that choice which

With this educational game You can
sharpen your skills in factoring inte_
Een and develoD anaivtical problem
;olvinq abilitv. The game. Factor. is de-
srgnedfor anyone with seventh glade
math level ability. But bright voung-
sters should be ablc to play ihe 8am€
wiihout too much difficulty.

The same was filst descdbed bY
J.B. Hrr-kin and D S Martin in the No'
lemb(t 1913 iss're of me Aithmetic
?ercftsr Thh version of Factol adds to
the flexibility ofthe original and can
bc implemented on a microcomPuter
syslcm.

Program Run I shows a samPle
same. The underlined Portions are
iyped by th€ user, who Plays againsi

Thc computer first asks for lhe
name oiits opponent and then lets
him choose th; size ofthe array of
numbers. Any size from 2 to 81 will
be accepted, although arrays smaller
than l0 don't make for very exciting

- 
The user has the option of choosing

first or letting the compul€r choose
firsi. Only ihe very naive of the v€ry
conlident wll let the computer choose
{irst, since the lint player has an advan_
tage. However, the lalger the array' the
smaller the advantage

The comput€I then prints the array'
which consish of all integen fiom 2 to
the limit ente.ed by the useI, and in'
vites ih€ user to make a choice. The
player nakinS lhe choice cen pickany
number remaining in the array - call
it N. He then receiYed N Points. The
opponent scores by claiming all factors
oi N remaining in the array for which
he .eceives the sum of all ofthese fac_

Picking ihe largost prime first is us_
uallv a sood choice since the opponent
canlhe; chin no points ln the case of
lhe sample shoum in Sample Run I ,
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maximizes the difference between the
number and ihe sum ofits claimable
faclon. A dimensioned valiable, A,
stores the sum of the claimablc faclors
of each number. Thus the computeis
choice is detelnined bY findin8 the
lafP,esl  rcmaining |  -A ( l ) .

Program Ust inB I  shows Factor as
implemented on the DEC sYstem l0
compuler system. (Program Notes Ie"
fer to this listing )

Program Listing 2 shows Factor as
witlen for Radio Shack TRS-80 Level
I BASlc. Iit actually a more conven_
ienl Droaram to run, since the array re_
rnain; o; ihe screen and does not need
to be f€writien each time. Thh feature
uses th€ PRINT AT command. The Pro"
gram as listed makes use of abbrevia'
tions in Lcvel I BASIC and omils rc_
marks to congerve stolage,

One modification in ihe TR$80 ver_
sion is that A (l) is sei negative ifthe
integer I has been removed from the .
srray. this featule is necessary since me
subscnpied str ing used to test an inte'
ser's prcsenc€ in the DEC sysiem lo
iersi;n is not available on the TRS'80.

The TRS-80 Prograrn luns in 4Kof
RAM,

Ambiiious faclor€rs can easily ex'
pand this program to work beyond the
limit of 81. Also, ifvou have a slow tel'
minal, you will plobably want to nodi-
fv the DEC svstem 10 version so that it
doesn't print'the arrav each time. This
nodifi;tion puts the hea\Y burd€n of
bookkeeping on You, but You may find
it prefeiable to long waits for output.

lfyou find the computer is too good
for you, you can tone down its game bY
replacingthe choice of strategv by sorne
mndom form ofseLection. lf, on the
otler hand, you want a stiffer challenge
from the computer, its game colild be
improved by implementhg a look_
ahead strates/ for choice selection.

Hsppy factoriig! tr



Decsystem 1O version of FACTOR

;: : i :  l ; ; ; : :  l l : i i i . i l " l ! " ; . i ' : i l i ; ic  " -  
' r  ' " "  sorrouLrc

: : : : :  : : r ; ; ' l l l l " : ' l i i ' : l ; ;  " "  " - . - " ' .  
y  r  p,ry r :a!{s ' .

:llii liilr "iir;.";;:;il;; ;i:i^r;,1.";T,;:;i,,;;;,;;i';::.-
, iii: i:iil ::ili;i,;:1,;i;:"1;l:l: t'-liP'l:.1"1:'il-!:i:^"
?ti:s ;i1r :;ir:::i!'i: l 'il-'llll:,;:;,;itl!"iii:T::i:,
:: l ; i  i : i* ::*l-; l ' l ;"" '"; '1';|L-{?"...
; : l i : ' " l i ; ;  ' , ; ; ' ; i - ' ; ; - . .  i " . , " ' . '  r P r E p  x q I c F  Y o 0  c L A T "  F r c r o a s ' r
o o i ' r o  i i r ' , t  " L r r s  P r - a t  F r c r c P r r
. ^ i q ^  n r r  r r 3 1 r -  ! r 3 1 r
d ; i ! ;  i : ; . : r  v ' a i i ^dL ts  " " ' "  

' '  " ' " " " " ; ; . : t , i , , : : " " " " '
: l ]n: : : : : :  l i , ,  "u '  

^P; ; i , ' ; 'P-
l i i i i i i i::: i;i i, l:t.iti1,.t:.,:"?,r:;";!'I:;:
^ : : ; . ; ; " . , .
; ; ; ; ; ; ; ; . , .  a  P t r Y F s ' s  5 c o P r

: l i i : : : l : : :  3 ;1,;:si ' ; ; '"; i :Bl. '-" '
. " ; ; ;  I  i i . . '  z  , - ' 1 " 1 p

-0ieo ppr{r  nr , l r l  rs  ro0!  {4r"" :  
tconl iautJ or  lh lL, , r i4e I ,aE.  )

Pro€,ramNotes
l n t r o d r c i o ' v  r e t a r r s  ' n t  i n s r r s r ! t n s  

i o !  n l a v r n q '

i i o : i i o  i " i t i i r ' . . ' i ' "  o r  v ' r 1 a b l e s  o r r  ' r r r v s '
6 5 G t l l O  r o r P u t e ! r 5  ! o r o '

650 -7qO f t nd  t h€  b€s t  cho l ' e '
noco !a  cho l ce '

a i i - q s o  r c c 6 p t  a n d  v c l i d a t e  a r " r r r D s '

a6n -  1 .  !  1  R€co rd  c1^ r t r 8 .
i i i , : i i d o  i i ; i - i " ;  . n 4  r d r l r v  o '  t r r c r { i i e d  r ' * o r s '
1 1 t O - l l t O  T o s t  f o r  e n d  o r  q ' ! 6 '

1 1 6 0 - 1 1 ? o  P r i n t  b o a t d .
t 1 € 0 - ! 5 1 0  r l . Y  6 r !  s  ! o v 6 '
t l a o - 1 2 3 0  r c c e p t  6 n d  v d l l d a t e  c h o r c d '

l?:::i;?3 liff: '":l: ic:;d,ecorn .rr c'aii..
1 5  2 O - l 5 l O  l n h t  b o . r d '  -

i i l i:ll,ll I:i:.':l""il"li !li i: '., or*r dno, her q'i"
)oo0-2090 suhroot lne  to  p r tn t  rh€  hoar ' '

SampleRunII
(User resoonses are underlined)

: : i ' , ; :^ t "$  i i l " " l$ i ' f - " , " ' , r  { !1y q1,  -15
;  i ; ;  ; ; _ r  r o  c u o o s E  r r p . .  t r = y E q , 0 _ { n )  ' .

co1?n ' t t i !  s  scon l  o

2 1 a 5 5 ' b
1 2  l 4  1 5

tn Ia  ts tN.  t lHAt  NUn. !B  DO ' lC t  c ' {oosr  ? ] :

; E ; ; ; ; " . r P a  2 B  ' . e ! ' E P r s  s - ^ i '  ' o

2 ! 6 7 b Y r v

l l , lT i ; '1" ' l?""8 'oo. 'ou ." , .n rn=uouo) 's
2 A  _  ^ c ' . P r _ ' a t s ' " P E  

) q
2 1 q 5 6

1 1  1 2  r ' , r  1 4  1 5

J  Ct  i I | ' |  Nor l r [c .

{ rRBrS SCoB? 1 l
2 t ! : 6 7

l (  1 5

l l  , ou  " t ' ' '  
, o=no*u t  ' q

Do rc!  cn.osE ?11

c cr iF0t ! r r  s  scoFE 0
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. ; i ; :  ; . , ; , i  r i ; , .  J { { '  ,  l D o q r  r \ , \  o 1 ) { :

0 0 3 1 0  r r  x > ! 1  l n n N  1 6 0
qo3!0  r r  N<2 f l l t r , l  -160
r 0 l 5 0  r F  s = r l r r ( { t  T H E [  ] 3 0
i  i i o  i i r ' ,  i i i L ; " , 1

; o ; e i  p R r i r  (  1 : Y i s , o = N o )  r ;

C O 4 0 O  I F  { c _ 1 ) * c : 0  l r l E N  u 4 0
r to r r l0  pFr  {T  iPL€as E

0 c 4 3 0  F r  r . '  r N I r r a l , l z L  a , 3 r . { )  . N s o

1 0 q 3 0  F o R  r . 2  1 0  N
: 0  ' 1 s 0  N $  { r ) = s l i 5  ( r )
) 0 t c c  r P  I > 9  T H r l r  5 ? 0
r 0 9 1 0  t ( I l = t r  " 1 n 5 { r )

sUsROUTI I I I  2OOO PFl ' ITS TH'  AOFAY.

0 0 5 5 0  R I i r * r  s r T  ! A € n  A { , J ) .
cc :60  roF r -2  To N, /2
C05?0 Fo8 J -2 t I
c o 5 3 o  a  ( J )  = ^  ( J )  1 r

r t 0 6 r o  F E n * . .
C 0 6 2 0  r r  c - 1  T h E d  1 1 9 0
c o6 : ro  REr ' . .  coFp l rT IFrs  r l cvF
O O € 0 0  s E i ' i  '

( c610 r0R r -2  ro  r r
00630 I r  a  ( t )  _ r> l r  l l rEN 720
fc690 ra  I t  ( r ) .n  (  f r { t i l  

- r20

L o ? l o  q P i . a ,  r  o r . ! s  L r ' ' .
c 0 t q 0  r r  1 . 0  T r r E N  1 5 9 0
c o ? 5 0  r R r N l  i n r

r 0 ? t 0  r o F  l - 2 . 1
0 0  r 0 0  ^ { r ) " ^ t r ) - L

to31o pF l r {T  Dr  r l  no  Yoo c r^ l !  (0 - -NdnP)  ! ;

c 0 3 2 0  n € . r .  a c c e P l  c L r I r  I N D  c H E C (  P o F  v A L r D r r r -

t03 !0  f , r  D=0 T i rEN 1o3o
c0350 r f  D<) r l r  (D)  t l rNN 3?0
r 0 3 6 0  r F  t D - 1 ) t ( D - [ - 1 ) < 0  T r r N  4 9 4
co8?o pRr l r t  (cdorcE ou l  0 r  n r \NcE.  r . r t  ! . sF  Yo l ln  10 i l { . i

c c 3 9 0  r f  { t  ( 0 )  < > r  !  r H t !  s 2 0
C O g O O  P R l N T  D ; i ' I s  N o l  r v r \ I I A a ! 8 .  Y 0 U  l o s r  Y o t r F  1 r n N . t r

c 0 e 2 0  I !  I 1 1 ( L / D ) r 0 . 1  t s F r  e 6 0
c 0 9 r 0  P n  I I T  0 : r

4 6

nY 1nRN.  r  CHOOSE 10
e 9 l ?  f r c T . !  o F  1 0  D o  Y o n

r r 6

t o 0 e  r u : N .  c u r l  s u I B t ] i  D o

r 1 Y  t ' r 9  { .  I . ! O 0 s E  3
l o r  c l r r r  t ) . ' { . p ' l  ? 0

ctrn i  i^ :Nor! )  ?g

corPrrTEar s  sco9r  ( t

1 . 0 n  T  I q { .  ' i H A r  N U r ! ! r  D 0  Y c n  c 8 ] 0 s r  ? 9

5 3  C a l r r J : r a ,  r  s c n l r  6 r

r r N [ r , . a . c r  -  [ E R i  5 3

!ar i r  ro  rL iY  , \e r I r  (  1=r .Es . i .N4)  ' .

SampleRun2
(User responses arrl rurdedined )
xsr l  1s  vooF ' r ^ i !  ? ! ! ! !
x0 l  L IFcF Do rou  ! iANr  ' I i J r  AFPAa ?15

10 cHoos!  F l rs r  ( r= r .s ,0= Io)  ? !

2  1  \  5  6  ?  a  '  r 0
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: : : l l : 9 : : , 1 ' ; 9 " ^ ' "  ^ (1 ,  l an  cHo lcP  D .
i i i i o  i ; a  t=z 'o
. 0 9 t 0  l t r l  = r  ( t ) _ D

; 1 i l :  : 91 : . : ' i , " "  ,P  ,LL  ' r c roPs  ' t ' r !ED '

. l i:: g,l ' l ' t;; l: l i i" ' l?:" """ . '"", ' "
o r o 5 o  P o f ,  r = 2  r o  L / 2  - . - -  . ^ ^ ^

i i i i i  i i ,  i i i i L ' r ' t "L  rsEr  loco
0 rc€O !R IN f  I  i ' !  "  i

:il:3 iil:l:"":'
i l l33 '1, ' ;?,1 i . ! "  !  1, {F,r  11?o

0 r t 6 0  P R r l " I  P R r r l T  a s B A Y '

i l l lS  :g ; l i . ' l : i ,1 's  pLA'ER's  .n . . .

: l l : :  ; i l$ ayo'R r.RN' rr{ i1 N'.B!F Do Yorr *roos'D:

liit: :::::."".,
: ; l : ; ; ;  ' " - , ,  I  r c - N - 1 ) < o  1 r 1 ? l  1 z 6 o
. l i i ; ; ; " l i  ; t ' d i . ;  o i : r  o ' , , "ce .
r : 1 : : : 9 " : . 1 : ? : , .  D  r , 1 8 "  1 3 0 0
; i : ; ;  ; ; ' ; i ; ; i "  r s  r o r  a v r r L , D L E .  c " o o s t

: l i : :  : : :1. : ' l ; "^,"  r  (r ,  FoF r i l rq cHorcF
i i : , io ini  r=z.c ro n srE! c
c 1 r l o  r l r ) = a ( r ) _ c

i llfS :itr:.'1,:"iii.i
0 r r 3 o  r r  ^  l c )  > 0  1 f l E [  r c z u
. r r 9 o  F R r { T  "  I r O T l l I r ! c _ "

: l l l |  $:l- l ' ;9'" *rD PRrrr rLL c'r1r{s'
o 1 u ? o  F o R  r ' 2  T o  L / 2  _ _ . - . . . . ^ ^

: l i i3 i i  i i+llt; ' .;. l l ' i ' i i  i . 'o
iii:8 iil-l-ll' rc N slrP '
|  1 r l -10  A (J )=^  ( r )  _ r

. 1 a o o  N 3  ( t ) . , '  ' t

3l:;3 i911.l PBlN1 lnE ̂ nnr1.

015q0 f iEr1 . * r  TDs l  rO!
01550 roR 1 :2  !O l r
{  r a 6 0  I f  l r r ( r ) < t n  " lContinued Dt] folk)wntg Pagc )

1 1  1 2  1 3  1 A  1 5  1 6

2 ^  2 1  ) )  2 3  2 r  t J

2 5

nu i ! 'n  Do ro !  cP.os !  ?? :

i . ; , ; ,  " " . : .' . ' / , b 7 a o 1 r

' i  , r  r r  r u  1 t  1 6  r ?  l o  r o
j n  z ,  : :  2 r  z i  ) 7

i i , ; ' l i , -1" ' i?" ' i "  
' : "  , .  '  "  ,  , '  " ' -

cLAIN r0* ' io { .1  ?11

f l€ t ! ' s  scoxq 52

1 1  1 2  1 l  1 q  1 5  ] b
2 A  2 1  2 2  2 u

Do Y. !  - "oo( r  ?21

2 t 4 5 l i
1 1  1 2  1 l  1 r r  1 5

2 A  2 t  2 2

t { s R F ' s  S C O r r  2 5  -

.t2 1 5

; ; ; . ' i l ; ' i -  : i " "1  " - , " " . , " '  ^ - " " ,  "

?!

nus!EF Dc rc0 crroosr  ? l !

(Cnfln ue.l on fallo\')i gPage)
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^ l r q o  P  E n . !  i

r i iaio i i iut "FrY^1 scole
c r € 0 0  r !  r l B  t H E !  1 7 r 0
a l f10  rP  r= !  . I l l r r !  1?50

:? :13; i ix ;  r , ; i ,s  scorr  n i , ; i
02c20 roR 1=2 {O l r

::'^:l'"::l:T;"""'* " "

l i : i :  : ; : : ;  , . ,  r r { . r t sa r  r r i ! ,
i i i . , i ; , i i .  " ; ^ *  r ' ! r \ es 'o= {o )n :

C 1 6 6 0  r F  c ; 1  T H E N  1 1 0
o16ro  r r  c=0 lHEl r  1100
t t 6 3 o  p r r x T  " p L E l S E  E l i T i r p  1 o 3  0 . i

;  i ; 06  ;n i ; '  ; '

i  i r i o  p p i n r . y o r  r E e e  r 1 ' F ! . r

o1r50 tRTl t l

c  1990 ! t11*+ '  p l l i l  AnB^r

3if i8 i i ' t i , i i l l l i )" , : i . , .- ' ' "on,o'o

Program Listin9 2
TRS-80 version of factor

? rc -nF .  Yo r  DL rY  r 'A  I  I  T i

; ;  ;  " , , i  F  . o rPUrBs .
eo i , .  . r  i . ,  'e" '
; ; ; ' " ; ' ; ; r  {  { r r D P R .  r  ' ! r  r H r N  " L ^ - r "

;6 ; :  " i i i .  ,u;sER!
co p. . i rcroRs ot Yous cHorcs.
ioo"i , .  ic ' roose
r . ^  r  , n r  s r r r l  r [  r B E  r n o \ y .  r n n  e o u l n  B e ^ ' l v '  1 q '
i r6  p .  "por* rs  FPcETvq ?r .  iu r  I '  I  -  r '1 '  rn

i i ;  ; :  " ; ; . i  ruir  to <ttoosP
1qo ! .  nL l f . s  P l rY  PAcfon !n

l i 6  n .  " r o ,  r r r " e  r { e  r c c 4 Y  ( r 4 Y .  q  l n i : r ! _  \

1 r 0  r ?  t i ) 1 ' a t t < 3 2 l r l i = ! r ' ! ( n l l  r  r r  r 3 0
! ; i  ; -  ; i t t ; c i t  r r i . o e  e r r r P t o .
ig6  i .  " io  tou  r t r i r  ro  c t toos !  ! tRsr  (1 ' rEs ,c=ro l , i r r ' i '  c

! 0 0  r P  ( c :  l ,  ;  { c = 0 1  r h s r  q q 0

r 1 O  P .  n P L E r s E  3 l i r t 9  1 o r  0 " : G .  r A 0

! 5 0  P .  ^ t  0 , l t ; ' i s  5 C 0 1 ,  r r : ^ i

4 6 0  P .  1 1  l ? , i r n s - 3 0 ' s  5 c 0 R !  n : E

{ l o  t .  T  ?  r o  u : r ( I l = 0 : P '  r 1  L ' r B r r r r : \ '  r
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