00929C pROGRAM DESCRIPTION I+t o
= HP‘rt;‘s»Jram-'l.’itlre” JCE.:ESS 525 _ | o 7 | ; | "

Contributor’s Name

Address PAIRE RUBIO, 61-20C

MADRID 29

City State/Country SPAIN Zip Code

Program Description, Equations, Variables __This program challenges the user to play ,.ch?ss against
: I the 41c. The game is played in a 5x5 board instead of
the standard 8x8 (see reasons below) but this hardly matters, as —

I MOvE ~ all standard chess rules are implemented , including pawn' promotion.
FROM 15 T0 45, CHECK The program is absolutely printer-compatible, but if
¢ a printer is present, it will print the board, making extensive use
12345 | .of the graphic capabilities of the printer. Also, you may have the
B board printed after every move, or just after HP moves, to save pa-

..per and time. .
I originally wrote an 8x8 game, but:
-a) .an 8xz8 board cannot be printed using special characters, because

- of printer limitations. The buffer cannot hold more than 44 co -
T lumns at a time, “and ‘each special c¢haracter takes 7. The board
could be printed using numbers to identify each piece, or some

_ combinations of characters, but even the best attempt was much
worse and unrecognizable than the present version. - ’ .

— ~ b) 8x8 game took the full memory of a 4ic (4 modules), so, unless
you had a 41CV or a quad module, neither the printer nor the card reader could be —
prlugged, making very difficult to load and run the program.

o) -8x8 game, using the same playing logic as- this 5x5 version,-tock

several hours per move, playing very weak, and thus making the game uninteresting.

Necessary Accessories 3 Memory modules, card reader, and optionally, printer

Operating Limits and Warnings . =Temembers your moves are not tested for legality. .

~there are two exceptions to the check status indication

—castling, capture "en.passant'" and pawns ‘moving. two.-locations forward at.the beginning
are not allowed. Size must be EXACTLY 097 (no more, no less) :

~do not.make any-changes to-the.program, unless you want it.to have bugs. Specially,
do not add any subroutiness all 6 levels are used up.

Reference(s) .Martin Gardner described the 5x5 version of chess in one of his remarkable
books on Recreative Mathematics.

This program has been venfied only with respect 10 the numencal example given in Program Description Il User accepts and uses this program materal AT HIS OWN RISK. in refiance solely upon his own
inspection of the program material and without reliance upon any representation or descnption concerning the program material,

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED 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 CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING. USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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~ (CONTINUATICN FORM)
l _

12345 : On the other hand, this 5x5 version provides the following
lilsax ..~ advantagess S ‘ : ,
cr ;._; Tz a) the board is printed using BLDSPEC special characters, ~
Anpbmn So you can clearly see the position, without using an -
SRR actual board. All handling of the board is automatic,

b) Though the board is 5x5, you still have all pieces of =
conventionil chess, arranged in the same order (see illus
tration at the left) s king, queen, bishop, knight, rock,

H? 15877 L and a row of pawnse. All pieces have the same powers and-
;’ i RUKN restrictions as in standard chess.
FRO! oF g2 ¢) this 5x5 version fits in 3 memory modules, leaving a port
41 P free to plug the card reader and the printer if desired.
77 Also, due to the reduced size, game progresses =
- R Paster than in 8x8 chess, taking an average of
20 moves per game (8x8 averages 40 moves), ma-

12345 king the game "faster", more active. Both ar -
1dzzax ; mies get into battle very soon.
=fiiIxix And also, as the number of alternatives for a given position is
SEL less than in 8x8, the machine level of play is much better, so
4ripnnn that HP plays a quite good, non~trivial game. It can checkmate
SRalilziale - | you if you don“t play fine enough !! . 1 MOVE

: =~ All standard chess rules are implemented, with
the following 3 exceptionss
a) as the king is already in a corner (see standard initial
position at the upper left), no castling is necessary. 1 -
b) as there is only one empty row between the pawns, a pawn may advance just — i
one position on its first move (not 1 or 2 as in standard 8x8)
¢) no capture "en: passant" is allowed.

. As you may see, these exceptions are mostly due to the size of the
= board. All other rules are the sames pawn promotion is allovwed: if a

pawn reaches the opposite side, it becomes any desired piece (except king or
pawm, of course), as in standard chess. Such an example is given in the illus~
tration at the upper rights HP moves its pawn in 42 (standard row/column matrix
notation: 4 is vertical, 2 is horizontal, numbers) to 53, thus taking the whi=
te bishop at that location (by the way, you play white always), -
becomes a queen (see printout) and gives check (not shown). In -
case of pawn promotion, HP always selects a queen, but you may -
chose any desired piece. N

If some HP move results in a check being given to your

1 king, the machine places the word CHECK after its movee. There are
1 2 exceptions to this rules (see printouts at both left and right
E a of these lines)s a) if a pawn promoted to a queen hy HP results
S& in a check to your king, this is not indicated (see left) I MOV
j;j ' b) if HP moves a piece that, while not giving -
J

check by itself, leaves your king under attack from some other
HP pisce, the check is not indicated, too (see right)

HP will never make illegal moves, but your moves are not tested for legality (you
are assumed to play honestly). If your king is under check, and you forget the fact
and move some other thing, HP will actually take your king on its next move !
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(CONTTNUATION FORM)

' Here are some characteristics of this program¢ This program, called
MCHESS, is composed of 2 separate program filess MCHESS itself , and P, The main -
file, MCHESS, is independent of the other, and if you do not intend to use a prin-
ter, all you need is to load MCHESS alone (921 bytes, 9 tracks). However, if you-
have a printer and want printing of the board, you should load, separately, the P
subroutine (P stands for print board). MCHESS calls , if printer present, P at =
proper times. You can notice the convenience of having the print board routine se-
parated from the main programs thosé users without printer do not waste memory. Al
80, you can create your own subroutine, without having to change the main program.
 The P routine fits into 1 track, the 10th track, so the whole combi

nation MCHESS+P takes 5 full magnetic cards. You’ll notice that using the printer-
slows down program execution. See Mixecution times!

In addition, a separate data card is used that contains all BLDSPEC
characters used by the P routine to print the pieces, as well as other useful cons
tantse You must load this data card at the beginning of each game. Here are the -
contents of the cards (registers 18 thru 49, that’s 32 registers in all)

R18 = 1 ; R26 = =T s R34 = 20.023 » R42 = black pawn
R19 = =1 ; R27 = -1 » R35 = 16,023 s R43 = dotted square
R20 = =10 4 R28 = 19 s B36 = 16,023 » R44 = white pawn
R21 = =8 4, R29 = 17 ; R37 = black king 4 R45 = id. rock
R22= 10, R0 = T- ; B38 = ide queen ; R46 = id. knight
R23 = 8 ;R = 11 ~ 3 R39= id. bishop  R47T = id. bishop
R24 = =19 3 R32 = 16,019 , B40 = id. knight , R48 = id. queen
RS = =17 »yR33 = 24.031 , B41 = id. rook , R49 = id. king

as you may see, R18 thru R36 contain numeric constants, while R37 -
thru R49 contain alpha BLDSPEC characters, which represent each piece. If a user -
without a printer were to create these card, he would have to load any alpha cha -
racters instead of the BLDSPEC characters, because the program require that regis-
ters 37 thru 49 be loaded with alphas to run properly, whether it prints or not.

If you want to, you can construct your own BLDSFEC characters and
store them in their appropiate register (ie, the character for the black king must
be in R37, etc). The board you can see in the printouts uses the following BLDSPEC
numbers for each characters

R37=black king
R38= id. queen
R39= id. bishop
RAO= id. knight
R41= ido rOOk
R42= id. pawn

0;96,122,1273122;96,0 : RA9=white one= 112;95,69,64,69,95,112
0965114512T5114,96,0 s R48= id. 1120955 775645779959112
0,100,110, 1235110, 100,08 R4T= ide 110,91,81,68,81,91,110
0,108; 102,119,126, 108,03 R46= ide 110,83,89,72,65,83,126
051025124, 126,124,102,03 R45= ide 103,89,67,65,67589,103
0,96,102,1264102,96,0 ¢ Rd4= id. 9649598965589, 95,96

R43= 85 ’0,65,0’65’0385

: You can select whether the printer prints the board after every mo-
ve, or just after HP moves. To select the first option, simply set flag 0O (sF 00).
To select the second option (which saves paper and time), clear flag 00 (CF 00).
This can be done at any time, when the machine is at a halt. By the way, if the -
printer is plugged in, the P routine should be present,too.

o nuan
ne K noun

HP’s average "thinking" time is 5 minutes per move. This is an ave-
rage for non-printer game, Actual times vary very much with the position, from a -
minimum of some 15 seconds, to a typical 3 or 4 minutes, average 5 minutes, and ma
ximum of some 15 minutes. However, a whole game should last no more than 1% houre
If a printer is used, multiply these times by the factor 1.52 (52% slower)
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HOW IT WORKS s Here is a brief and concise explanation of the program intermal mechanics.

First of all, the board, though it is 5x5, is stored including edges, tbh =
““being a 9x9 board (edges are two squares wide). The adges are neccessary to simplify t.
"move-a=~piece' algorithms, thus saving program memory and, more important, time required-
for a move. However, a 9x9 board would take 81 registers. That’s too much. First a saving
can be made, because the upper left corner and the lower right one can be suppressed, sa-
ving 2 registerse. But then, one realizes that, as the edges must contain alpha constants,
any alpha, the BLDSPEC characters may be stored on an edge. That saves 13 additional re -
gisterse Further, the bottom edge may be suppressed if we simply make use of flag 25 (the
error flag) to detect those NONEXISTENT registerss if a register is nonexistent, it is =
and edge ! (this makes necessary to have a size of exactly 097. Otherwise, the register-
would exist !). This saves another 19 registers. Thus ths 9x9 board takes just 47 regis -
ters, instead of 81. Very good saving, indeed !

Now, the pieces are stored as a code in the location where it -
stands. The code is composed of two partss the integer part is the code itself, positiwve
for white pieces, negative for black ones.The decimal part is the '‘value" the machine gi
ves to the piece. Those codes ares

(CONTINUATICN FORM)

king = 6.50 so, the king is considered to have a value of 50, the
queen= 5.09 queen is 9, rook is five, bisgop & knight are of the-
bishop=4.03 same value, and pawn is worth 1. This is accordingly-
knight=3.03 to the standard chess valoration for pieces.

TOook = 2.0

pawn = 1,01  Ewpty locations have a ¢ value

In chess, almost every piece moves in a different waye. So a "move generator" is program=—
med, which generates all legal moves for any given piece. The algorithm to decide the mo

ve is as followss 3.4 ¢ . mayinun loss for a move 2particularized for a given move)
T = minimum gain for a move (general) -

Initially, set T to =99. Then, scan the board to find an HP piece. Once any HF piece is-
- found, generate a move for that piece. Test to see if the generated move isilegal. If -
it is, gensrate another move for the piece. On the other hand, if it is legal, call the-
evaluation routines
~the evaluation routine assigns a value for a move, taking into acco-
unt the following factorss

-material gained (i.e: captures and promotion)

-material lost

-pawn position

-attacks to the enemy king '

-attacks to HP”s king (or the player‘s, whichever is being

evaluated).
all those factors are given some weight, and merged into a single -
value V

if the value V{1 is less than or equal to T, discard that move, and generate another.If

it is not, save the position, make the move in the board, set G to 99, and scan the board
for a white piece. Once found, generate a move for that piece. Test its legality. Call -
the evaluation routine, etc, etc.

The final outcome is a value for the minimum gain (once all possible
moves for black and white pieces, and respective responses have been confronted, evalua-
ted, etc), together with the move (recorded) which produces this minimum gain. If the -
gain is ~99, HP has being checkmated (or stalemated, see User instructions). Otherwise
it performs and displays the move which results in this minimum gain., The algorith use _
thus, resembles the alpha-beta algorithm used in computer chess programs.
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SAMPIE GAME s let’s try it. Make-sure you have a ___ .

~ —size of EXACTLY 097 (The size must’ FROF? .
be exactly 097, no more, no less, because the -
error flag is used to detect nonexistent regis-—
ters above 096, which saves 20 registers.If the
size were greater than 097,some of these regis-
ters would exist, causing errors). Load the -~
printer P routine (if you have no printer, skip
this procedure), then press: (printer in NORM)

(shift) GTO .. , see PACKING momentarily
Now load the main file MCHESS. Presss
XEQ (alpha) MCHESS (alpha) , see CARD

pass the data card thru the card reader. AS soon
as both tracks are read, the machine tumms it-

self off, to allow you unplug the card reader, i
and plug the printer instead. Once this is done, -
(if you have no printer ignore this), turn on =

the machine. The program starts inmediately: AR
: ' SR LB
~-see printout at the left, the initial position
is printed. Pieces ares CROMT
black (HP) s king,queen;bishop,knight,rock -
' Pawnypa¥n ,pavm ,pawn ,pawn . .
white (you)s pawn,pawn ,pawn ,pawn ,pawn T i "
king,queen,bishop,knight,rodc — 4 R

=you are prompted with HP 1ST? to know who makes FROM 53 0 52, CHECY
the first move. You want to make the move, so
pressg i .

N and then R/S > FROM?
~anter the location where your piece iss

41 then R/S > TO?
-onter the location where it moves to

31 then R/S > I MOVE is displayed FROE?

: while HP thinks, -1 RUM
CHECKHRTE !

Ten]

I Wi

(in the printout, flag 00 was set before entering
the 31, to force printing of the board always)

I MOVE is scrolled in the display while HP thinks, -

then, several minutes later, it displays; FROM 22 TO 31, and prints
the board. As you may see from the figures, you moved your pawn one
step forward, and HP captured it with its pawn at 22 (remember the -
row/column matrix notation). The game continues as shown in the prints
both at the left and at the rights you advance your pawn at 43, then
HP captures your pawn at 42, giving check. You move your king, and HP
(see printout at top right) moves once more its pawn to 93, capturing
your bishop and being promoted to a queen (Sse the 2nd black queen at
53 !). You now decide to capture the pawn at 24 with your pavm at 33
(previously flag 00 was cleared, to avoid printing the board after -
your move), and HP captures your queen with its own queen at 53, gi-

ing checke You then realize you have been checkmated, because no move will save your king
rom the attack of the queen at 52, protected by the queen at 12, and the bishop at 13 impe~

des your retreat. You input -1, and HP acknowledges the victory with a happy CHECKMATE 3
= I WA message. Better luck next time ! '
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END of Game examples

left
“in the position shown, you
move your knight from 54 -
to 33, giving check to the
black king at 21 (and also
menacing the queen at 12).

U B (] )

1
ol
oo
- 4
R~}

34 RUY HP prints the new position
0?2 and proceeds to consider =-
33 RN its response, It soom fimis

given checkmate. So it dis-
plays the I MOVE, CHECKMATE
and YOU WOV measages.

SAMPLE GAME & TIMES
if desired, test that your

1 HOUE program is correctly loa -
CHECKMATE ded by running this game:

YOU oK . Check is indicated with a

' . + sign, and numbers in -
brackets represent the co
de of pieces obtained by pawn promotion (answers
to the PIECE? prompt). Times are given, too. You
play firsts :

' '

YOU H no printer printer
44~34 25-34 3706 4745
43-34 23-34 3°08 4°45
53-44 3445 2°16 3°26
54-33 24-33 325 5711
42-33 22-32 404 611
33-23 12-22 7-18 11°05
23=14 (3.03) 22-44 625 ~9°45
55-53 45-55 (queen) ~6°38" 10705
53-55 15-14 14740 2217
41-31 13=31" 10748 16°25
52-54 44-54+ 4°20 6°35
55-54 14-54+ 4°51 1722

-1 CHECKMATE-I WON - o

total time = 71 01 107°52
average per move = 5°55 859

notes s the 3.03 is the code for a knight. Your pawn promotes, and you chose a knight. 2 turns
later, HP promotes its pawn and selects a queen. Ag you can see, uging the printer
slows down the emecution time by a factor of 1.52 (52% slower). Anyway, this is not an
average examples it has been chosen to show maximum times. For instance, the 14°4C se-
conds required to find the move 15-14, is & maximums the 41c had to explore some T50 =
moves to find the answer,so the time had to be large. That’s so, because HP had 26 pos
sible options, each one having at least 19 responses from you, etc. If you want to

. (CONTINUATION FORM)

right :

in this position, HP mo-
ves and wins. Black move
its queen from 35 to 55
taking your rook at 55 ,
and giving check to the-
white king at 510 Then ’
your move is requested -
(after the position is -

none, and deduces you have~ printed). You suddenly -

find, to your dismay, ,
that no move will save -
your king from the attadk
80 you’ve been checkma -~
ted:s enter -1 as your mo
ve, and HP acknowledges-
the victory and displays
the CHECKMATE, I WON.

right
in this other position,ycu

are in trouble. Your only-
pieces left are your king
at 52, and a blocked pawn
at 34. Now HP moves its -
bishop from 53 to 31, and
requests your move. But -
you cannot move at all, -
because the pawn is bloc—
ked, and your king, thoush
not under check, is surro
unded by enemy pieces and
has no lsgal move either.
You then enter ¢ as your
move, and the machine ack
nowledges the stalemate ,
displaying STALEMATE.A tie

rang S T
FROM 35 70 53.

CHESK

I NBVE
FROB 52 7% 3L

LN G i) e

FROHY

STALEERTE

shorten times when playing, simplify the position, change pieces, avoid open positions,

etc. The execution time depends quadratically of the number of HP options and linearly

of the mumber of your responses to each option.
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USER INSTRUCTIONS

Page 1 of

SIZE:
(HP-41C)

097

exact

STEP

INSTRUCTIONS

INPUT

FUNCTION

DISPLAY

SIZE EXACTLY TO 097. If you want to prin

and load the MCHESS program . Press:

the board, load-the P routine. Then, pregss

.t

XEQ (alpha)

pass the data card thru the card reader

PCHESS (alpha) -

- PACKING-

CARD AL e e AN s
machine off

if desired, unplug the card reader, and
plug the printer on its place. If prin-

ter present, set it to NORM position
and turn it on. Then, turn on the 41c:

program starts

(YOU ALWAYS PLAY WHITE, HP PIAYS BLACK)

|if you want to make the first move

if you want HP to make the first move

note:s if a printer is present, and you

| HP 1ST?

inmediately

I MOVE

want to print the board just after HP

moveg, -simply -press

if you want to always print the board s

this-can be-done-at-any moment the ma~—
chine is halted.

IF YOU MOVE (FROM? is in the display)

—enter the xy coordinates where your -
piece stands. X stands for row, Y for

colum (standard matrix notation) s

4

R/S

TO?

=enter-the xy-coordinates of the location
where it moves to s

R/S

I MOVE or

-if the PIECE? promp} appears, you've jus

the selected piece., Codes are:

code

R/S

I HovE

queens 5.09 —, bishopi 4.03
knights 3.03 , rock s 2.05

or5

~if you cannot make any legal move, but

your king is not under check, enter:
you're stalematede. Jt’s a tie.

=

or5

_HiR makes a move;

| the piece it moves, and yy is the loca-

=1f your king is under check and you can%
save him, you’re checkmated. Enters . .
HP won this one.

R/S

IF HP MOVES (I MOVE is in the display)
I MOVE ig scrolled in the display while

it thinks its move, and then:

where xx is the row/colum position of

tion where it moves to. CHECK is displa-—
yed if your king is now under checke.

CHECKNMATE
I WON

FROM xx TO yy (|

(6

CHEC:
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009290 . _ (CONTINUATION FORM) S le

~ INSTRUCTIONS ’ INPUT FUNCTION DISPLAY

B

STEP

: (if you have no printer, remember
somoe e - oo o aptualize the board, moving -
the black pieces as HP indicates.
If HP promotes a pawn, place a =
black queen on its place. The exe
cution stops with the FROM xx TO
yy on the display for you to noti
ces If you fail to see the whole-
message, turn alpha on to see it-
again, then alpha off. Press R/S
tozcontinue)

Then you are prompted for
your move withs . FROM?

or 7 ~You have checkmated HP, which ack :
nowledges the fact and displays: CHECKMATE
- YOU WON

or 7 ~HP has no move at all (legal or -
not) but its king is ndt under =~
check either. It displayss STALEMATE
A tie

or 7 -HP’s king is not under check, and
it has no legal moves, but has so
me illegal ones, such as moving -
its king to a square under attack
from your pieces. "It . displays s CHECKMATE
' = YOU WO
but this is not so, because its =
king is not under attack. The ac
tual result must be STALEMATE,so
please , notice this and concede
the tie, will you ? Thank you

-

Notess -everything that appears on the display is printed as well, and the board is
printed after every move if flag 00 is set, and only after HP moves if clear.
Remember that you can set or clear flag 00 from the keyboard as often as you
like, whenever the machine is halted.

-~your moves are not tested for legality. Do not cheat, please, or you will -
ruin the game. Be carsful not to make mistakes. For instance, though HP will
never make illegal moves, if your king is under check and you forget the fact,
HP will take it on its next move. Also remember that though HP uses to annown
ce checks there are two exceptions . Remember,too, that castling, advancing
pavms 2 locations forward, and capturing "en passant" are not allowed.

=do not turn off the machine while it is thinking its move, or otherwise running.
You can turn it off whenever it is halted, then later resume with the game. If
you turn off the machine while it rums, you’ll generate errors due to some flags
losing its status at turn one.
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Oe7 097 @aiC
STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
[ Al+LBL “MCH 46 132G L
ESs*™ 47 GTO 61
B2 CLRG ( 42 EREG 74
a3 FI® @ : " 432 CLE
84 CF 292 ' S=A ASTO 79
85 13.849 =1 FS? 55
a5 ROTAN =2 HER "P-
87 SF 11 =3 CF 23
B2 OFF 54 AON
a3 2 55 “HF 1ST7?
18 STO 16
11 ST—- 17 56 PROMPT
12 &€.5 57 AOFF
13 8STo 22 =2 FC?C 23
14 ST— S5 =3 GTO A6
15 5.82 ca+LBL 99
16 STO 93 &1 “FROM?"
17 ST—- S7 &2 PROMPT
18 4.63 &3 "I~
19 STO 94 64 X<@?
26 ST-— S2 &S CTO 04
21 1.a1 66 X=G7
22 STO &3 &7 GTO a5
23 5TO =4 68 MEQ 65
24 STO 8S &3 STO Q@
25 STO 86 78 “TOQ7?"
26 STO 87 71 PROMPT
27 5T- &5 72 HEG B&
228 ST- 66 72 STO &1
22 8T- &7 74 CL¥
28 ST- &8 ﬁ 75 H¥<> IHD
31 ST- €9 an
Z2 INT 76 STO IHD
2= - : ai
Z4 STO 95 77 REG QOF
35 ST-— 59 72 FC? 55
26 2.85 79 GTD G@&
27 STO 96 e@ FS7? e
38 ST—- 6@ 81 ¥EG P~
I9 =p- S2«LEL A8
48 SQ.891 8% "1 MOVE"
41 SIGH 24 AVIEN
$2«LEBL 281 85 CF 17
43 RCL IHD 86 F37 59
L 87 SF 17
44 ¥=G7 28 FS? S5
45 ASTO IHD 89 ME& *5-
L a@a PI

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function Index is found at the very back of the Handbook. Refer to Appendix E in

67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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PROGRAM LISTING pege 10 ot i

STEP/ KEY CODE STEP/ KEY CODE ’
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS

EEEF
AVYIEM

< 135
2z 95.85 135

93 STO @Az 137 FS7? 55
94 CHS ) 132 XE@Q P~
95 STo ae ; 132 FC? 55
2Q5+LBL 11 148 STOF

97 RCL IHMD 141 GTO 92
G2 142«LBL &7
a2 SIGH 142 B0

99 X=G7 144 RCL &1
18@ GTOo @e 145 ¥>¥7?
181 LASTH 146 RTH

182 Hia7? 147 2

163 HEQ 12 142 RCL IHD
104«LEL OR &1

185 DSE @z 142 H3v7

186 GTO 11 158 RTH

187 F3S7? 17 151 “PIECE?"
182 XEQ -5 =2 PROMPT
189 RCL 9 STO IND
PI

RN=77?

o

[y
[y

RTH

GTO OS5 + BL QA=
“%au- BES
-25 2 , -

[N R
L B

ETH
RCL 132
EA g
RTH
-5.82

STO IHD

RCL @a
Kew?
GTO G4
CLx
X<> IND

S0 LA B G Bk D

)

STO IHD

) B ORI L% B o B o I B (N LR B Y

=“E& @8
“FROM -
RCL 12
“EQ@ a9
“F TO
ECL 13
xEfx a9
RCL 88
FEC

RECL =2
*

FRC
n=an

“F. CHEC

ETH

+| BL G4
ASTO =
“CHECKHNME

Ll B el L e e ol o

R R LS o S R L v R s O D) I R B O S

IR o B B o

AYIEH
EEEP

CLA

ARCL ¥
“F WOR"
PROMPT
+l BEL G5
“STARALEMA

bk b e
SR R R
(R

fu)

T ek pk b peb ek et ek ek ek fok pk b fnk b b ok o pk ok pok b ek b ek b
O RO N NN ON RN SRR VIS I OV LS [ oV (3 S oy Sy S I PN
S VI BN o e B B SO O R % O S

CRA B S| Y O

e el el
M=l =g =g = =)

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function index is found at the very back of the Handbook. Refer to Appendix E in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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O 67

STEP/

097 ®@4aC

KEY CODE
LINE KEY ENTRY  (67/97 only)

1¥3 EBEEF
172 PROMFT
18d+LEL B9

181 INT
122 EHTERT
123 EHTERT
1s4 9

185 ~

18 INHT
187 +

133 51

ies -

198 ARCL ¥
121 RTH
122«LEL A&
192 EHTERT
124 EHTEERT
125 1

195 -

1237 5

is=s »~

1532 IHT
oan 2

a1 -

262 -

Z2EZ 445

2a4 +

285 RETH
2« BL

218 XKE& IHMD

212 RBCL IHD

226 STO @4
221+LBL 14
222 RCL @z

223 STO AS

PROGRAM LISTING

KEY CODE
KEY ENTRY (67/97 only)

Z24+LEBL 15
225 RCL IHD
e

226 5T+ s
227 ECL a5
225 XEL 8=
223 FS7? 18
228 GTO af
231 ®R<g7?

232 GTO Ga
23232 CF @2
2324 K=Gg7

235 5F @3
Z26 REG =
227 F57 g%
2322 G740 ga
233 FS57? @9
248 GTO 15

Z241«LBL B8

244 RTH

245« BL 38
=4 SF a7
24v7«+LBL 232
Z432 LSF a5
Z243+LEBL =2
Z25e+«LEL 34
251+«LBL 325
252 RTH
253+LEBL 13
254 SF @5
255 RCL @2
258 9

2537 XEGQ a9
253 F57? 18
223 1

26l X=@a7
251 XEGQ 12
262 RCL @2
263 RCL 22
264 HEGQ @3
265 FS7? 18
2eo CLX
ZEV Hr>G7?
2635 HEG 12
262 RCL A2
278 8

Page (I of [{

COMMENTS

Note:

Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function Index is found at the very back of the Handbook. Refer to Appendix E in

67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only)

STEP/
LINE

PROGRAM LISTING

KEY CODE
KEY ENTRY  (67/97 only)

Page |2 of |{

COMMENTS

®XEQ G939
F=7 1&2
RETH
RL=a7
RTH
+<LBL 12
CF B8zZ
STO &Gy
FRC
1 EZ
#*
STO
RCL
ZTO

da o] Py o @00 03 D U1 e ] PO
O

o B 0 B B B ¥ B B Y B It B

&
Z
5
£5 .4
8e FS7? 87
27 ST-— &4
22 F57 44
= HEQ 12
FC? &7
®rEGQ 132
RCL @8
RCL 86
7

ML=
RTH
RCL &=
FE? a2
—-5.892

STO IWND

VI RN I R B OO T O LB R R e

CL¥
STO IND

-

fd Cad Cof Cod o] Cud Cad O] o ] € fod Cof 00 G 02 0 G S PO N BB PO PRI R R T T P R R RO A B RSB B R B P B P P T PR

bk b ek b b e (DD D DS [ 5 OO DO LD D L LD D

Zle GTO B4
S17+«LEL @@

2ig I5G 11

212 GTa 21

Z2e RECL a9
1 STO Baa&
2 RCL @2
2 ET0O 12
4 RECL 8&ag
5 5TO 132
c+1_ Bl 54
7 RCL 63
2 STO IMD
o RCL A7
5 STO IND

RTH

+LBL 12
5-3:}"' 51
az
RCL @8

MY
RTH
SF es
o
ST+ @5
RTH

+LEL 1
FS7 @
GTC 1
RCL &

IRV I o RN w N N o O N Y O AV

O N N O R Y A O A N O R S RO RS Y R S R SRR ROV R N R

(TS RS Rn L0 B O

£ ] T Gl el e ad God e fad Cod 0] el fo) G Guf G el o) G (5N ) Y Cu) G) o e b T8 G) 0

2 56.6%6 z28

2 STO 11 -

4 ST0 Q9 ECL IHND

S CF 19 3

o+l BL 21 Z581 sTO at

T RCL IHD ESi+«LEBL 63
252 RCL &3

2 SIGH 353 STO 184

T H=a7 3Sd4+LEL 18

a GTOo ga 255 RECL IHD

1 LASTH g1

2 whi=8a7? ZE&s 5T+ 14

Z GTO &4 F57 RCL 18

4 HEQ a7 355 RER G2

5 Fs? 19 352 FS7T 18

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function Index is found at the very back of the Handbook. Refer to Appendix E in

67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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PROGRAM LISTING

Page (3 of [§

COMMENTS

STEP/ ' KEY CODE ” STEP/ KEY CODE
LINE  KEY ENTRY  (67/97 only) COMMENTS LINE KEYENTRY  (67/97 only)
=6 GTO 48 465 RCL 11
261 HEG 12 487 STO 15
ZeZ2 HM=%7? 482« BL 22
23 RBRTH 489 RCL IHID

26d FS57? 485 id

2585 GTO Al 418 ST+ 1S
Z&ea LASTH 411 RCL 15
367 H=Qa7 412 HEG 82
268 GTO 189 412 FS? 18
a9« EBL AQ 414 GTO BAa
3va I5G @At 415 HK>a7
371 GTO 4= 41s& GTO &84
372 RTH 417 CF 18
EZ7T3«LEBL 132 4153 RBR=G7
374 RC as 43192 SF 1@
375 RCL 22 428 HEG 13
376 XEQ QB 421 F57 12
277 RCL a2 422 RTH
2738 2 423 F57? 4Gl
Z7r2+LEBL QA4 424 GTO Q&
I8A XHEQ B9 425 FS? 14
281 Fs57?7 18 42 GTO 29
282 RTH 427+LEL @i
ZE83+LBL 12 422 IS 14
384 IHNT 422 GTO 22
385 & 4283 RTH
288 K=e%7? d4Z21+LEL 32&
287 RTH 4322 SF a3
=82 .41 4232+ B 23X
389 ST+ A4 4=4 SF @i
2983 RIN 4ZS5«LBL 32
3291 RTH 4=Z&+«LEL 34
=Zoz2«+LEL A7 437+LEBL =S
293 CF 81 F2 RTH
3294 CF a2 Z2+L EBL 12
395 CF a3 4483 SF &2
398 2 441 RCL 11
297 HEW7? 442 RCL 17
F22 GTO 12 443 KEG 62
399 XY 444 FS? 18
488 38 445 1

401 + d48 ¥H=G7
4082 KEQ IHD 447 HE& 132
bt 442 FS7? 19
443 RCL IHDID 449 RTH

o 458 RCL 11
4684 STO 14 451 RCL 2@
4G5« Bl 2% 452 XSEG @4

Note: Refer 1o "HP-41C OWNER'S HANDBOOK AND PROGR/AMMING GUIDE" for specific information on keystrokes. The Function index is found at the very back of the Handbook. Refer to Appendix E in

67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exact keystrokes.
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FROGRAM LISTING

Page {{ of {{

LINE KEY ENTRY (CONTINUATION PAGE) KEY ENTRY

453 Fs7 19 581 CLH

454 RTH S&a=z +

55 EBCLL 11 S8 RETH

458 RCL 21 Sad+«LEL @32

457+ LBL G8A - SaS +

458 HEQ B39 o Sas«LBL B2

452 F37 18 Sa7 CF 18

458 RETH S@a2 SF 25

461 H=2G7 B 5632 RCL IHD

462 Hra? bos

423 RBRTH S1g SIGH

4cd4+LBL 13 511 F&E2?C 25

455 FRC 512 X=a7

4ca ABES 513 SF 12

467 1 E2 S14 LASTH e
463 * 515 EHD )
453 FS7? B3 -

478 .4 LBLTROHESS

471 FE7 a2 - EHE 321 BYTES

472 -
1732 FS7 62 i
474 HE& 13

475 RCL &8s

476 HL>Y R -
477 -
4753 RCL @A -
4733 HLxY -
488 XL{=Y"7
421 SF 19 -
482 HL=Y"7?

23 ETH

=4 ECL 89
485 HL>Y
488 ELY7?
487 STO @92
482 RBETH
48« BLL 13 .
428 .5
491 +
492 RCL Z
493 &
434 HL Y
495 CF G4 i
495 HAL=Y¥Y"7 e
497 SF @4 -
492 RCL Z - -
499 3

SR




00929C

LINE KEY ENTRY

Bi+«LBL =P~

82 HRIv

23 SF 12 .
g4 2

a3 SKPCoL
a5 493,353
a7 570 13
a3+« EL QQ
A% ACCHR
1a 2

11 SEFCOL
12 H4>¥
12 IsG ¥
14 GTO Ga
15 PREUF
16 S56.86
17 ST 15

15+LEL a1
19 RCL 13
28 ACCHR

21+LBL G2z

mor-
=

22 2
23 SKEFCaL
24 RBECL IND
15
25 IHT
26 43
27 +
22 RCL INT
=
29 HACSPEC
3R IsSG 1S
21 GTOa &z
22 4.8063
23 ST+ S
F4 IS 13
35 GTOo @1
F6 ADVY
27 RADV
22 HADY
22 CF 12
4G+ BEL S~
41 EHD
LeLre
BL'S

PROGRAM LISTING

(CONTINUATION PAGE)

KEY ENTRY

Page |§ of |{

Print board

.routine
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Page |( of

REGISTERS, STATUS FLAGS, ASSIGNMENTS

DATA REGISTERS _ B STATUS
00 ) size 997  ToT.ReG. _241__  USER MODE
eée ¥ scratch ENG ... FIX .P..sCl .._. ON _ .. OFF .
153 , DEG RAD GRAD ...
16 49 . h
_____ 1791 o
| 18 41 p To [king & INIT FLAGS
19 B queen # S/C SET INDICATES CLEAR INDICATES
.20 =10) 00 . board always printe prints after Hy's
484y . 01 __ _ white king or knight tested/Q,R,B _
22 10. fpishop . , 02 ' id. pawn moves W.pawn not moving
23 8 % ™ s 03 id. king moves w.king not moving
22 -19 ) move directions o4 id.pawn promoteswe.pawn not prof. ...
,,,,, 25 =17 arrays 05 beking or knlght tested /Q,R,B
26 =7 o758 B— ,.“....b. awn moves . b.pavn not moving
27 =11 \knight 07 ing moves _ b.king not moving
2819 08 b.pann promotes bepawn not prom.
B \;1‘;‘ 09.. .. .b.QsReB can follow they can’t
30 10 . WeQ,R,B can follow _ they can’t |
3111 / 11 automatic start
32 16.019 rock directions 9 double wide print normal width
:32 24.031_knight _arrays -
. 023 ..bisho SN e :
25:023 queenp pointers 25 non-edge location edge location
37 ‘black k::mg ;i 55 print board __ do not print board
38 _id.queen — . ~
.39 id.bishop | .. 17 ‘used
40 id.knight .| . 118 used
~dderoock .} _ 19 . used
42 id.pasm | BLDSPEC special
43 dotesqe characters
44 vwhite pawn
451 1dor°°1C
46 id.might
4 ide.bishop
g idequeen
49 1d..klng v
37 - ASSIGNMENTS
cee 3» board (:.ncludes FUNCTION KEY FUNCTION KEY
96 ) edges). SR SO
" 'notes board and BLDSPEC ‘chars. overlap -
3 without trouble o -




CHESS 5 X 5

PROGRAM REGISTERS NEEDED: 132

ROW 1 (1:3)

ROW 2

13

14

(44 : 51

1 92)

USERS’ LIBRARY
PROGRAM NUMBER: 00929C

PAGE 1
OF 4



CHESS 5 X 5 USERS’ LIBRARY PAGE 2
PROGRAM NUMBER: 00929C OF 4

ROW 19 (107 : 113)

ROW 20 (114 : 121)
ROW 21 (121: 125)

17

=

: 18




CHESS 5 X 5 USERS’ LIBRARY PAGE 3
PROGRAM NUMBER: 00929C OF 4

ROW 37 (237 : 243)

12

: 289)




CHESS 5 X 5 USERS’ LIBRARY PAGE 4
PROGRAM NUMBER: 00929C OF 4

ROW 55 (378 : 387)

ROW 56 (388 : 395)




