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HEXAPAWN 

DECUS Program Library  Write-up DECUS NO. FOCAL-9 

INTRODUCTION 

The object of t h i s  program i s  t o  have t h e  computer " l e a r n "  t o  p l a y  
a game, c a l l e d  Hexapawn. 

Hexapawn i s  played on a square  board: 

Each p l aye r  has  t h r e e  pawns. A pawn can move forward t o  an empty 
space o r  d iagonal ly  forward t o  cap tu re  an opponents pawn. One 
wins by having any one of h i s  pawns reach  t h e  opponents s i d e  of 
t h e  board,  by making it impossible  f o r  t h e  opponents pawns t o  
move, o r  by cap tu r ing  a l l  of t h e  opponents pawns. 

The computer " l e a r n s "  to play  t h i s  game by remembering each of the  
p o s s i b l e  board conf igu ra t ions  when it i s  encountered dur inq  a qame, 
and then  determining and remembering a l l  of t h e  p o s s i b l e  moves 
app l i cab le  t o  each board conf igu ra t ion .  Each t i m e  t h e  computer 
has  t o  make a move, t h e  p r e s e n t  qame board i s  compared w i t h  a l l  
t h e  d i f f e r e n t  board conf igu ra t ions  i n  memory. I f  t h e  p r e s e n t  
board i s  i d e n t i c a l  t o ,  o r  t h e  i n v e r s e  o f ,  a board i n  memory, t h e  
number of t h e  s imilar  case  i n  memory i s  remembered. I f  t h e  p r e s e n t  
board conf igu ra t ion  o r  i t s  i n v e r s e  w a s  no t  prev ious ly  encountered,  
a new case  i s  s t o r e d  as w e l l  a s  a l l  t h e  p o s s i b l e  moves r e s u l t i n g  
from it. Then t h e  program p icks  a random move from t h e  moves 
app l i cab le  t o  t h e  case number of t h e  p r e s e n t  board se tup .  T h e  
move i s  then  checked t o  see t h a t  it i s  no t  a l o s i n g  move, and 
then  i s  executed and remembered. I f  t h e  computer loses, it next  
goes back and sets t h e  l a s t  move made equa l  t o  zero; t h i s  a c t i o n  
i d e n t i f i e s  t h a t  move as a l o s i n g  move. Then, i f  t h i s  move i s  
picked again i n  another  game, it w i l l  be  found t o  be ze ro ,  t h e  
program w i l l  reject i t ,  
when p lay ing  a number of games, a l l  "bad" moves w i l l  e v e n t u a l l y  
be e l imina ted  one-by-one u n t i l  t h e  computer i s  making only "good" 
moves. A t  t h i s  t i m e  t h e  computer w i l l  have 1 4  t o  1 9  cases and 
w i l l  have l o s t  1 0  t o  1 6  games, depending on how w e l l  t h e  u s e r  
p l ays .  

and ano the r  move w i l l  be  picked. Thus, 



G a m e  boards and moves are remembered i n  t h e  fo l lowing  way: Each 
of t h e  n ine  3oard  p o s i t i o n s  has  a va lue  of g (empty) ,  1 (computer) ,  
o r  2 ( p l a y e r  pawn). They are s t o r e d  as B1 - Bg. 
Each t i m e  t h e  program encounters  and stores a new board conf igu ra t ion  
two sets of v a r i a b l e s  are def ined:  t h e  board i t s e l f  i s  stored us ing  
n i n e  v a r i a b l e s .  The s u b s c r i p t  i s  1 0  t i m e s  t h e  number of t h e  case 
p l u s  t h e  number of t h e  board p o s i t i o n  (eg. D 1 2  means case 1, board 
p o s i t i o n  2 ) .  The number of sets depends upon t h e  number o f  cases. 
The va lue  of t h e  variable i s  a 0 ,  1, or 2 (see above). A l s o ,  f o r  
each case, a l l  p o s s i b l e  moves are s t o r e d  u s i n g  t h e  same type  of 
s u b s c r i p t .  There i s  a set of t h e s e  v a r i a b l e s  corresponding t o  each. 
T h e  i n i t i a l  va lue  of t h e s e  v a r i a b l e s  i s  computed as 1 0  t i m e s  t h e  
i n i t i a l  p o s i t i o n  of t h e  computer pawn p l u s  t h e  new p o s i t i o n  of t h e  
computer pawn, each p o s i t i o n  be ing  r ep resen ted  by a number from 
1-9 .  

A l l  t h e s e  variables can be ou tpu t  i n  such a way as t o  be recorded 
on paper  t a p e  and reloaded i n t o  t h e  computer u s ing  'DO 13 . '  
However, s t e p  1.1 must be e r a s e d  or a l t e r e d  t o  p reven t  t h e  e r a s i n g  
of a l l  t h e  v a r i a b l e s  when t h e  program i s  i n i t i a l i z e d .  

This  program can be run on any of t h e  PDP-8 computers wi th  8K FOCAL. 
Execution t i m e  depends on t h e  u s e r ,  as t h e  computer gives almost 
immediate response.  
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01.01 
@ I  10 
01.20 
01.25 
01.27 
01.30 
01.35 
01.40 
01045 
01.50 
01.55 
@la60  
01 65 
01.70 

C PROGRAM HEXAPAWN BY R A L P H  MAYER 
E 
T " T H I S  PROGRAM P L A Y S  A GAME C A L L E D  HEXAPAW*@,I!D"DO YOU '' 
A "NEED I N S T R U C T I O N S ?  " r W r I ! I f  <W'155)r2.1JT "THE GAME '* 
T " IS  PLAYED ON A T H R E E  BY T H R E E  BOARD NUMBERED AS BELOW" 
T ! !s**l  2 3"r!,'*4 5 6 " 1 ! s " 7  8 9 " ! 8 ! s " W E  EACH S T A R T  OFF WITH" 
T *@ THREE PAWS-MINE ARE O*SI YOURS ARE X*S",!~"THEY " 
T "MOVE LIKE PAWNS IN CHESS+ THEY CAN MOVE FORWARD" 
T " TO AN"s!r'*EMPTY S P A C E  OR DIAGONALLY TO T A K E  ANOTHER '* 
T "PAW. Y O V ' S ! D " W I N  BY R E A C H I N G  THE OTHER S I D E  OF T H E  " 
T "BOARD OR BY MAKING I ~ r ? r " I M P O S S I B L E  FOR THE OTHER " 

T '"YOU WiN A T  F I R S T  DON'T WORRY-"rI.@*I'LL SOON CATCH UP." 
T !!s" GOOD LUCK", ! ! ! I 

T "PLAYER TO MOVE.**. I ,**I AM PROGRAMMED TO LEARN so I F - 

04.10 S G=TCX3+3*323S J 3 = 0 * D  4.51s J3=W2 
84.20 S G= TI: X 3 + 4* J23 I 
04.25 f < F A B S ( G + T C X 3 - 1 0 ) ) . 4 . 3 t D  4.5 
04030 S G s T C X 3 + 2 * J 2 3  I CF1 TR< C G - I ) / 3 ) - F I T R (  ( T C X I -  1 )/3) 1 r 3 0  510 4. S I R  
04.50 I C - F A B S < B C G I - J 3 ) ) 3 . 5 f S  J4=03S JI=XIS X=9 

( 9-  GI 4.33 I ( G- 1 1 40 31 C 

05. If3 S J4=J4+13F X t I s 3 ~ 7 3 S  J I = B C X + 2 3 3 S  B C X + 2 3 = B C X l S S  B C X I z J 1  

06-10 S N t 0 3 S  J4=03S M=@IS J l r 0 t I  <-YT)6*21R 
06.20 F Z s l r Y T I S  J 2 = 0 I F  X s l r 9 J D  7 
06.30 I ( - 3 1 ) 7 0 9 i D  5 t S  J l = 0 1 I  (-M)709fS M = l r G  6.2 
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08.10 S J2+10*LJS J1=:81F X s l r 9 t S  DCJ2*Xl~BCXIID 91s NtLl=JI 




