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Program Title Rev.

HEXPAWN
Abstract of Program  The game of hexpawn is played on a 3 x 3 board, with 3 chess
pawns on each side. Player plays against the calculator in an attempt to
capture all enemy pieces, reach the other side of the board, or block all legal
moves. But there's a catch: the calculator improves its strategy each game,
selectively "'remembering' only the winning moves.

Original SR-52 program by B. R. Kelso, New York, N. Y.

User Benefits:  gntertainment.

Category Required Prog. EE);;?VOA Needed ~
Number____ 91  |Progs. Steps 183  !Moduemd_ .. =
Submittal Agreement
All of the information forwarded herewith is contributed to Texas Submission Checklist
Instruments on a nonconfidential, nonobligatory basis; no
relationship, confidential or otherwise, express or implied, is £] Recorded
established with Texas Instruments by this contribution. Texas ;
: M K Magnetic Cards
Instruments may use, copyright, distribute, publish, reproduce o
or sell this information in any way it chooses, without compen- %] Submission Abstract
satioq to me. To rr]y.knowled.ge, this data is not copyrighted, and %1 Program Description
contribution of this information to Texas Instruments by me does ]
not breach any obligation to any other person or organization %] User Instructions
relating to proprietary or confidential information. %] Sample Problem
Signature Date XJ Listing
Name Texas Instruments Tel. No. U
Address 0
City State Zip
IMPORTANT IN NO EVENT SHALL TEXAS INSTRUMENTS AND/OR THE
CONTRIBUTOR BE LIABLE TO ANYONE FOR SPECIAL,
TEXAS INSTRUMENTS MAKES NO WARRANTY, EITHER COLLATERAL, INCIDENTAL, OR CONSEQUENTIAL
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND PURCHASE OR USE OF THESE MATERIALS AND THE SOLE
FITNESS FOR A PARTICULAR PURPQSE, REGARDING AND EXCLUSIVE LIABILITY TO TEXAS INSTRUMENTS
THESE PROGRAM MATERIALS AND MAKES SUCH AND/OR THE CONTRIBUTOR, REGARDLESS OF THE FORM
MATERIALS AVAILABLE TO THE BUYER SOLELY ON AN OF ACTION, SHALL NOT EXCEED THE PURCHASE PRICE

““AS-1S” BASIS WITH ALL FAULTS. OF THESE MATERIALS.
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Program Description

Program Title: Rev.
HEXPAWN

Method, Equations, Sketches, Limitations, References, Error Recovery: Only 2 types of moves

are allowed: (1) a pawn may advance 1 square straight forwara to an empty
space; (2) a pawn may capture an enemy pawn by moving one square diagonally,
left or right, to a square occupied by the enemy. The captured piece is removed
from the board. A game is won by any one of 3 ways: (1) by advancing a pawn

to the 3rd row; (2) by capturing all enemy pieces; (3) by achieving position in
which the enemy cannot move, the human player moves first. There are 3 possible
opening moves, but 2 are mirror images of each other, so only 1 of these is
allowed. There are 24 possible board positions after the human player has
moved. These are shown on the board position diagram. After the human player
makes his move he enters a number from 1 to 24 corresponding to the board posi-
tion shown on the diagram. The TI-59 responds with a number from 1 to 3 showing
you its move choice. These are shown also on the diagram. If the human player
wins, he tells this to the TI-59 by pressing . This will cause the program
to remove the last move it made from its memory. Eventually only the best moves
will remain in memory and the TI-59 will be unbeatable.

The method the TI-59 uses for "learning' is as follows: After registers 1, 2
and 3 are initialized, they contain all valid moves for each of the 24 board
positions. ROl contains all moves numbered l; R2 contains all moves numbered 2,
etc. The program considers each of these registers to contain a string of bits
(binary digits) which are shifted right (i.e., divided by a power of 2) until
the board position bit in question is immediately to the right of the decimal
(or binary) point. This bit can now be tested by seeing if the fractional part
is less or greater than 0.5. If less than 0.5, this is considered a "0" and no
move is permitted; a random number generator is used to select R1, R2, or R3 for
testing described above. If the TI-59 loses a game the last move is deleted
from either Rl1, R2 or R3 by subtracting a power of 2 from the corresponding
register.

References: 1. Gardner, M., "How to Build A Game-Learning Machine and Then
Teach It To Play And To Win'", Scientific American, March,
1962, pages 138-153,
2. Jacobs, Jacob R., "Hexpawn', HP-65 User's Library, Program
01120A.

0O See Continuation Sheet
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Program Title:

HEXPAWN

Rev.
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Sample Problem

Statement of Example

Fig. #1 Fig. #2 Fig. #3
oo o o s o o ®
Ved
o4l 2| ¥ @) Y
©Cjlo|o |0 o
1 13
Initial Board after Board after
Board players move plavers move
Position (Board Position 1) (Board Position 13)
O See Continuation Sheet
ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
E 524413 Initialize®
See fig. #1
Game One
1. Player moves to board position 1:
1 A 3 TI-59 chooses
move 3. See fig.
#2,
2. Player daptures machfine's center man and wins:
B Ignore display Tell TI-59 it
lost.
Game Two
1. Player moves to board position 1: See fig. #1
1 A 1 TI-59 chooses
move 1. See fig.
#2.
2. Player move: Board [I3
13 A 1 TI-59 wins.
See fig. #3.
*This |removes any pccumulated "knowledge" of the TI-59
Modes n® - Printed only 1n} Displaved Briefiy (Pause)
in” — Printed and displayed

0 Over
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Loc [cobe] key | commenTs [ toc [cobe] Kkey [comments ] Loc [copE] KEY | COMMENTS
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LOC lCODEl KEY COMMENTS LOC |CODE KEY COMMENTS (| LOC |CODE KEY COMMENTS

MERGED CODES
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