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Submission Abstract

Program Title HEXAPAWN Rev. A

Abstract of Program
Game is played on a 3X3 board against the calculator, each
player having 3 chess pawns. Object is to reach opponent's
side of the board, capture all of opponent's pieces, o "
block all legal moves. Differs from PPX #918049B cons1derably
in that: calculator's moves are entirely random initially,
calculator determines why it lost by its own logic and
consequently learns by its mistakes, game is completely
protected from illegal moves. The calculator soon becomes
unbeatable, Keeps score; indicates wins and illegal moves,

User Beneflts

Entertainment. Also demonstrates how the calculator can learn
by its mistakes entirely on its own logic with no active -
learning input by the user other than winning a game.,

Category Required Magter Library #15 |Prog. fgr;?yO‘A Needed AZQT |
Number— 91 |Progsor Leisure Library #15|steps 225~ |MoauenML or LE

Submittal Agreement
All of the information forwarded herewith is contributed to Texas Instruments
on a nonconfidential, nonobhgatory basis; no relationship, confidential or other-
wise express or |mp||ed is established with Texas Instruments by this contribution.
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The submitter retains his or her copyright on this material and grants to Texas - Recordgd . .
Instruments a non-exclusive, world-wide, royalty-free license to exercise any of Magnetic Cards -~ . s
- the rights granted to an owner of copyright by law. To my knowledge, this is an Submission Abstract

original work, which does not infringe the copyright of another and contribution

of this information to Texas Instruments by me does not breach any obligation to Program Description

any other person or organization relating to propnetary or confidential mforma- ; User Instructions
tion. M“ VSample Problem -
Signature &Wﬁ P Date Jopn€ 20 /750 E( Listing
name BRIAN. SCHMIDTKE Mbr. No,, 91927 | o
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Program Description

Program Title:

Rev.
HEXAPAWN . A

METHOD:

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

-.. The calculator randomly chooses which of his pieces he
~wishes to move, the type of move is then randomly
" be selected. If the move is legal it is executed and the
- moves that resulted in the opponent winning., If a match

is found this move is put in a sub memory where it may

. condition can occur when the calculator has mistakenly .

~ place in the memory the board configuration before the,w_m
configurations in the calculator?!s memory saves memory“'

_losing move in the memory, a new move is selected for the

Handling user's moves:

The player designates his move by entering the board
location his piece is on and the location he wishes to
move that piece into. The calculator makes sure it is a
legal move: the user has a piece on the given location,
no piece occupies the location he is moving into unless
it is an attack move in which case the opponent's piece
must occupy the position. User is informed of an illegal
move and can enter a new move. A legal move is then =
executed and the game board adjusted, removing any
captured piece. It is now the calculator s turn.
Handling calculator's moves: -

selected: straight ahead, attack left, or attack right.
The legality of the move is checked, if illegal a new
type of move is selected for the same piece, until all
moves for that piece are checked then a new piece may

resulting board is checked against the memory it has
accumulated of the resulting board configurations of

be recalled if another move cannot be found. This
thought & certain move to be a bad move when in "

actuality it was the move prior to that that resulted in
a loss for the calculator., This condition is most easily

“visualized by playing the game to not win until the last .
possible moment. If this should occur (which it does)—--|"

the calculator makes the losing move but replaces in its.

opponent's last move, which is the move that actually
caused the calculator to lose. This replacement of board

space and decreases the searching time when checking a-
move against the memory. If a move is found to match a .

same piece, if all moves for that piece are exhausted
then a new piece is selected and the same procedure
repeated. If no move at all can be found then the user -
wins, then the calculator indicates this and adjusts the
score, :

After each player’'s move the caleculator checks for a win.
It checks for a win by reaching the end of the board,

XSee Contlnuatloh Sﬁoiétk
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Continuation Sheet

"Continued From: Y Program Description O User Instructions O Stmt. of Example

Program Title: Rev

HEXAPAWN " A

+

How to play HEXAPAWN:

[2]o]2 v ; | 2jol2
1z[o]F16.'5 . . . Irrzh FIG.6 e
ICININ L ojijo

by eliminating all of the opponent's pieces, and by
blocking all legal moves for the opponent.

Follow the User Instructions for entering the seed and library
module number you are using.

9lal7 2l2]2

és4lﬂﬂjdﬂﬂﬂﬂu ololo lﬂﬂJdﬂ@JﬂJ
21} FIG. 2,.‘ L]t FIG. 4

FIG. 1~ ' T FIG.3

The 3X3 game board is shown in Figure 1; figure 2 shows how- the
board is shown in the calculator display. The numbers are the.
board positions by which moves are designated. Figure 3 shows
the initial game board with the pawns in place; figure 4 shows
how this is.shown in the display. The 2's are the calculator s
pieces, the 1's represent the user's pieces.

A pawn may move : one space straight ahead towards the opponent'
side of the board if the space is vacant ( a '0' in that place);
or attack on a forward diagonal, one space, if an opponent's A
piece is in-that position. A pawn may never move backwards, the
user's pawns will glways move to a higher numbered position than
what they are on. The object of the game is to get one pawn to
the opponent's side of the board, capture all of the opponent's
pawns, or block the opponent from making a legal move. A block
for a win ‘is shown = in figure 5 below. All the user needs to
do is move the pawn from position 1 to position 4 which results
in the block shown [in figure 6; it is now the calculator's turn
but he has no legal move so the user wins.

Keep in mind that when board positions to the i1éft ' of the display.
are not occupied by a pawn the "O"s do not appear, this could -
make the game board harder to visualize in the display. R
The calculator will not allow any illegal moves, it indicates,mw
wins by either opponent, keeps score, and learns entirely by
itself with no dlrect help from the user. It eventually becomes ‘
unbeatable, D
Also, be patient, it may take the calculator up to about

60 seconds to respond to certain moves.

.= o | 363 O_'_O_ [ L L 1L
PPX-59 Y'.—@@ et ey
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For T use only

4 PPX-50 ' W Program Title HEXAPAWN USER DEFINED KEYS DATA REGISTERS (7))
professional MOVE R 1, | 8 BOARD 1 used
program exchonge \i BOARD | SCORE NEW GAME ¢ SCORE player.TI59 2 used
\ Partition (OP 17) Parentheses Levels D s used
\ -3 - N 559 49 3 . t Register B E'NEW GAME #4436
K - | Angular Mode SBR Levels Absolute A 5 454
(if applicable) 3 Addresses Xl 8’ 6 467
B : ¢ .. 7 used by ML
User Instructions Library Module 1D Disturbs | o s 21 initially
LE or M Pending K| | © SEED/NODULE NUMBER [, geeq
: 10 used by LE
FLAGS Y © X 1 X 2 X 3 X 4 X s X s X 7 8| o | |11 machine piece
. ' _ : 12 -~ Dboard
STEP PROCEDURE ENTER PRESS OUTPUT/MODE (see legend below) 13 locations
1 | Enter seed and library module [module # xzt 14 gosition moving
number being used seed 2nd | B! 222000111, rom
module number: 1 or 7 . ' ' 15 position movine
seed =0 - 6 to £ b
2 | Enter your move: position | from xzt 1. }7 cgrren ioard
moving from, x2t, position to A new board is displayed showing P ay:r .plece
moving into; 1< location<9 E the result of your move and 18 cs:a};nmggory

the calculator's move,
Repeat step 2 until game is won 19 2nd to last

. board
If an illegal move is attemptedeccececoccjesccdeccdons «1111111111 is displayed 20 last board
1 Simply repeat step 2 with a ' ‘ 21
legal move [ ’ ‘ .memory space
If calculator Wins « « o« o o o e o o o oo oo ofe-el =0.01 is displayed 42
If JOU WAll o o o o o o o « o afoce o o« ol ofe ol of =1.  is displayed ﬁ43~ 1222000111
3 | Begin a new game ‘ ; | E - 222000111. 3% u;;g initially
4 | To display the current board - B current board is displayed 46 subdb memory moye
5 | To display the score 1 C your score.,calculator's score| |47 Ind piece
Steps 4 and 5 do not affect a o ‘ Ny " location
| game in progress at any time g - 48 secondary move
’ 49 score
f NTHOSE RECISTERS PRECECED

BY % MUST 8E Fr.Ler

, ‘ W,Z rdfﬁaﬂﬂe’ffﬂﬂp/ﬂﬁ
Modes: n* — Printed only (n) — Displayed briefly (Pause) KE;’:’;’Z&’?%/C;&?‘”RD .
: {n)* — Printed and displayed O See Co;\rtmuatlon Sheet

N BANK 4,
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Sample Problem

Statement of Example

A series of seven games will be played. The second game shows

a case where the calculator assumes that a certain board
configuration was the cause of his losing that game but
actually it was the last board prior to this that caused him to
lose. In the seventh game the calculator realizes this fact and
substitutes the board that actually caused him to lose in place
of the board that was originally assumed to have caused the loss,
Check data register 22 after game 2 and then check it again
after game seven, notice that it has changed and that the total
number of registers used for calculator memory did not increase
after game 7 because of the substitution. .

For this sample problem use the Master. Library and a seed

of 376.-

O See Continuation Sheet

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
1 x=zt o o Module No. 1
376 2nd E! 222000111. seed, initial
. ). , i B R game board -
4 At 202021110, - -

- T X : S o _
5 A 200021010, BN ok drs il
4 xzt e 7Ere 2/

7 A -1, ) ' user wins

- B 201020010 -+ =+ |the winning boan
— E -1 222000111, -~ - . |new game. . -

1 x=zt . I - e

4 A .} . 22201110. ' Sy

5 A : 22121 OO; - o N\ puscew 1v mEMOrtY

5 x=t . : R [eEcisTeR 22 :

. 8. 1A v ‘ = e user wins

e E I 222000111. . . new game
1 Xzt
4 A 202002110, ‘<
5 =t = B L
5 A o =0,401 : TI59 wins

B 202010102 . winning board
C 2.01 - score
Modes: n* — Printed only {n) — Displayed Briefly (Pause)
__(n)* — Printed and displayed

x0ver

d

-»-'»4:—?5.*-%‘. HE



PPX-59 Professional Program

Exchange

Sample Problem (cont'd)

Page 6 of 'o

-

[ 1. l 1. !

For TI use only

]

{n}* — Printed and displayed

ENTER PRESS OUTPUT/MODE (see legend below) COMMENT
E 222000111, * new game
1 x2t ' “ B
4 A 202002110Q.
5 A -0.01 TI59 wins -
o E 222000111, new game
1 x=t
4 A 22201110,
2 xzt ’
5 A 20221100.
3 x=t &
5 A 212000, Y darel 71und
5 x=t .
8 A -1. user wins
E 222000111 new game
1 x=t e
4 A 22201110
2 Xzt
5 A 20221100, fLACED Aot
A et : S
7 A -1, user wins ———
- E 222000111, new game - -
1 x=t
4 A 22201110, 7 ey
2 x2t FEsis72R 22
5 A 2212100,
5 x=t :
8 A -1. user wins-- -
- B 12202100. winning board
C 5.02 score

Modes: n® — Printed only (n) — Displayed Briefly (Pause)

i ARG SRR
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LOC |CODE KEY COMMENTS LOC |CODE KEY COMMENTS LOC |CODE KEY COMMENTS
000|176 | Ibl 571 85 + : 114] 16 Al
1152 7| EE - ERROR 58| 9% . 115| 01 1 |
N gg cg e e o2 8; 1 . 116 22 | v
. 0 /N T = : 11 =t
4135 | 1/X RECISTER 21 59| Int 11273 5Z xEE
5|92 |INVSBR}J . 62 32| x=t 119| 6 0
6|76 | Lvl } 63| 92 |INVSBR| ~¥— 120 28 20
7116 Al e al 64] 76| Ib1 121| 43 | RCL
1| e | R g k| o ) B
SWEN BoRP seEp 123 75 -
010} 55 <= i B ces|| 671 09 09 } 124{ 43 | RCL
11173 |RCLInd| /7= wiwe || 68| 07 7 cnEex's 125 14 14
12100 | 00 | mzA%s7R| 69| 67| xX=t ||Mobutsamé 156 95 | =
13|22 | INV 070 | 00 O |prewame 127| 32 at
14|28 | log ’711 35 '275 ;:v,%;;ﬂ”é 12% 83 x3‘ﬂt‘
15195 = 21 02 CALLED 129 6 =t
1622 | INV 73| 42| sto || I B
17|59 | Int 74| 44| 44 |] 131149 | 49
18| 65 X 75| 76| Lbl 132| 02 2
19| 01 1 761 15 E 133 67 =t
020| 00 0 77| 43| RCL 134{ 01 1
21195 =" 781 43 43 135 55 55
22133 | ot 00| 16| 16 |wmmimme) 139041 by
24|92 |INVSBR _I, 81| 09 9 |waweame || 128 67 | x=t
25|76 | vl | 82| 42| STO 139| 52 EE
26(17 B! 831 11 11 140 43 | RCL
27(43 | RCL 84| 08 8 141 14 14
28|16 16 85| 42| STO 142 32 | xZt
29175 | - 86| 12 12 143 03 3
030{43 | RCL 87| 07 7 144/ 67 | x=1t
31|00 00 | sxecores A 88| 42| STO 145| 52 EE
B2 | U B o8 s P RN
I IAE - B I el B B
- 150 2 CIR
37101 1 Rel bosorior| 94| 12| B |l ZrsreArs 121 5? =t
38154 ) 95 43 RCL CorRRENT || 152| 01 1
39{22 | INV 96| 16 16 || BoARP 153 94 94
040]28 | 1log 97| 92 |INVSBR ' 154/ 81 | RST
41185 |+ 281 76| IBL Nl oyspimys | 155 43 | ROL [
212 | sl I BE A e B A C
44100 00 1011 49 49 154 01 1 T
45175 | - 102| 92 [INVSBR 159 67 | x=t
o2 | 5 03| 1] X (B 160 32| 2B
48|65 | % 105| 42| st | 162 67 | x=t o
49153 ( 106 | 15 15 163| 52 EE
050{43 | RCL 107 32| x2t 164 0% 3
51115 15 1081 42| STO 165 42 | STO
52|75 - 109 | 14 14 166/ 00 00
53 01 1 110 01 1 MERGED CODES
54 {54 ) 1111 041 4 CCEmEl 250N 8360 -
55122 INV 112 42 STO CSEmml 73O S4EE D
56128 | log 113 00 00 CAEREN 7AW B 92\ R




PPX-59 Professional Program Exchange

. Page_8__of__!2 [ ! F[ TI| 1l 1 ]

. or use only

LOC {CODE KEY COMMENTS LOC |CODE KEY COMMENTS LOC {CODE KEY COMMENTS T
167143 RCL |- 224 61 GTO . 587100 | 0 e
168{15 | ~ 15 ' 225| 03 3 282|03 3| s
169 (32 xzt |- 226| 86 86 . 283191..]..91 .| .
170 |01 1 | oo 22743 RCL | o+ 284(36 | Pgm |fRNcmey
171100 0 T 228 19 19 285|115 . 15 |Peres72
172 (44 | suM | 229[ 72 |. STOInd 286|71 | SBR |&FmovEP-
173100 | 00 | — 230| 45 45 28740 | Ind. ]
174173 |RCLInd 231 61 | GTO 288| 44 44, |
175|00 00 232| 03 3 28965 X
17667 x=1 233 82 86 P 290/ 03 3
177)01 1 234) 86 | st f1 4l 291]85 +
178(89 | 89 235 01 | 1 ¥aze™ 550001 | 1
179]01 1 236 86 | St flg = 293195 =
180] 00 0 237 02 2 294|42 | STO
18122 INV 238 86 | St flg 295/ 47 47
18244 SUM 239| 03 3 296|22 | INV
18300 00 240|86 |St flg 29787 |1f fig
18497 Dsz 241107 | - 1 29840 | Ind |
18500 0 24222 | INV - 29947 | 47
186 | 01 1 24386 | St flg 300(02 2
187(70 70 244| 00 0 301(84 84
18881 RST 245| 01 1 302|122 | INV |~ -
1891 25 CIR 246/ 05 5 303|186 [St flg| ... __
190|72 |ST0Ind 24742 | STO 304{40 | Ind
191( 00 00 248| 00 00 30547 | 47 o
192{ 02 2 249| 04 4 306(01 1
193(32 | xzt- 250| 42 | STO 30700 0. )
19401 1 251{ 01 01 30844 | SUM
195| 42 STO 252| 04 4 309(47 47
19600 | . 00 253 42 | STO 310{73 |RCLInd
197(17 | - B' 254( 02 02. 31147 47
198(32 | =x=2t |l 255| 86 | st flg 312|29 CP
199( 42 STO ° 256| 04 4 313|167 | x=t -
200(16 16 257/ 86 St f1 314|02 2
201{ 43 RCL 258| 05 5 31561 61 o
202] 15 15 259 86 | St flg 316(42 | STO
20%| 32 xzt | 260| 06 6 == 11317114 14 A
204 | 06 6 o 261/ 97 | Dsz |- 318|22 | INV-—} e
205| 77 x2t ’ 262| 01 1 319197 | Dsz
206/ 02 2 263| 02 2 | 320/ 02 2
207] 34 34 ‘. |l 264| 80 80 |7 321(02 2 T
508 43. RCL ‘gf,’f;”’m Sgg gg If flg7 225 52 . 52 B ]
209[20 |- 20 - 0 - 23|3 Pgm |
210|32 |. xzt |#¥7 - | 267| 03 3 | 324|15 | §5 |Zmeeses |
211/ 71 |. SBR 268| 84 84 32571 | SBR | PPror |
212105 1 5t 26987 | 1t flg 326|/40 |- Ind- #21’5{:5/
213(10 | .10 | gaee - | 279107 | 7 T . 327144 | 44 \ZZIET
21425 | CIR |Joswe | 271 02 2 - 328165 | X
215| 67 x=t |Zoaro, | 272 08 08 | : 329103 | 3 -
216{ 02 | 2 |7A77ERN | 273 43 | ROL 330185 | -+ - -
217127 | 2T Luawary || 274146 | 46 331104 | 4 S
21843 | ‘meL [ 275| 72 | ST0Ind 332|95 =
219| 20 20 276| 48 48 333142 | STO -
220| 72 | ST0Ind 277/ 61 | GTO y—
22108 | - 08 2178| 03 3 e 55
2292| 69 Op 279 62 62 ‘ CmE 73F0 NN S4EE I
223( 28 28 280| 87 | If flg CAOEN N TAEMEE 920w 5=
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LOC |CODE KEY COMMENTS LOC |[CODE KEY COMMENTS || LOC |CODE KEY COMMENTS | ~
334145 | 45 391[01 | 1 ¥ 448[05 5 |
335122 INV 392|00 0 ' 449|53 53 .
33687 [If flg 39344 | sUM | - 450{71 | SBR ]
337{40 { 1Ind 394(01 | 01 451|05 5
338145 45 395|173 |RCLInd 452102 02
3%9|03 3 396|01 01 453192 | INVSBR
34023 23 397)29 CP 454132 | x=zt
34122 INV 398|67 | x=t 45507 7
342186 |St flg 399)04 4 456167 | x=t
343140 Ind 400{ 28 28 457(52 EE -
34445 45 401[42 | sTO 458(04 | 4
345|73 |RCLInd 402{14 14 459(67 | x=t
346 (45 45 40369 Op 46052 EE )
347(42 | STO 404|132 | 32 OHECK |1461)32 | xat |cuAmrs
54845 45 405103 | 3 AL 146275 | - AHE
34943 RCL 406144 | SUM w/N 463|04 4 SVBROUTINES
350(14 14 407{02 02 3y sl 464161 | GTO
351 {71 SBR 408|173 |RCLInd|4PELATR) 46504 4
352 (40 Ind 40902 02 wows || 466|717 77
353 |45 45 410(42 | sto |4 467,32 | x=t
35425 | cIa 411)45 | 45 PPOVENT) feaidg | 9
355167 x=t 412|73 |RCLInd 469|67 | x=t%
356 |03 3 413101 01 470|52 EE
357118 18 414|171 | SBR 471]06 6
35843 RCL 415140 | Ind 47267 | x=t
359115 15 416| 45 45 473152 EE
360(72 |STOInd 417101 1 474132 | x=ut
361 (47 47 418/67 | x=t 475175 | -
362 {32 xat 419(12 B 47602 2
363 (43 RCL 420( 03 3 477195 =
364 |20 20 421|22 | INV 47842 | STO
365 (42 870 422(44 | SUM 479115 15
366 {19 19 423| 02 02 480[16 Al
367+43 RCL 42497 | Dsz 48101 1
368(18 18 425( 02 2 482|122 | INV
369 |42 STO 42604 4 48367 | x=%
370(16 16 427( 05 05 48452 EE
371 (42 | STO 428 01 1 485|87 |I1f flg
372 |20 20 429| 00 0 48600 0
373 |03 3 . 430[22 | INV. 487|05 5.
374 |77 x>t - 431) 44 | SUM 488|01 01
37503 3 432 01 01 489|71 | SBR ;
376 |84 84 433161 | GTO 490|05 5 =
377129 CP 434102 2 491{02 02
37843 | RCL 43552 | 52 | _¥ 49201 1
379 (17 17 436|175 | - A [493]22 | INV
380(22 | INV |- - 437|103 | 3 494167 | x=t
381167 x=t [ -7 438|95 | = 495105 5
382 |02 2 |+ 1439142 | STO 496 |01 01
383143 | 43 | 440 15 15 49701 1
384 (93 . //vp/mrs% 441116 A? 498(22 | INV
385 |00 O | BYemzmR| 442) 25 | CLR 49944 | SUM
386 (01 1T rod 443| 22 | INV 500[17 | 17 \
387 |44 SUM 1 444) 67 | x=t MERGED CODES
388 |49 49 445| 52 EE LM 7250 Em 836w
389(94. | +/= 1 _ 446|187 | 1f flg| 3 73D Em 84NN Em
390]92 |INVSBER 4417] 00 0 CENEDN 7AW ED 92w )
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LOC [{CODE KEY COMMENTS LOC |CODE KEY GCOMMENTS LOC |{CODE KEY COMMENTS |
501]92 |INVSBR -
502 |02 2
50342 | STO * :
504 |00 00 ¥
1505{17 B!
506 | 01 1
507 | 05 5
50842 | STO
509 {00 00
2‘1‘? ?)Z Rgg (_mcu.dfaks
512(42 | STO |MemorY
513 (45 45 S BSTITUTI0N
514 |75 -
515 |02 2
516 |00 0
51795 =
518(42 | sTO
519103 | 03
52022 | INV
521197 | Dsz
522103 3
523 |05 5
524150 50
525 01 1
52622 | INV
~ 1527144 | SUM
52845 45
529(73 [RCLInd
53045 45
531|22 | INV
53267 | x=t i
533 105 5.
534 |20 20
53542 | STO
53618 18
53743 | RCL )
53847 47
539142 STO
54048 48
541143 | RCL
542115 15 -
54% |42 | STO
544 |46 46
545{22 | INV
546 |86 |St flg
54707 7 ‘
— 154829 CP
54992 |INVSBR
550132 | xat
551(42 | STO
55218 18
~ 1553 |01 1
554132 xzt MERGED CODES
555(92 |INVSBR cEmm R 53 K
C3NEmNE 73RO Nm 54NN WO
I 745m ’ 92(inv] (S8R



