Draw Poker for the TI-59

Lee Boyle, 2702 E Linden, Tucson AZ 85716

The program presented here is very close to the limits
of the TI-59 programmable calculator because it fills 480
program memory locations and uses 53 data registers.
When writing such long programs, there are four interre-
lated constraints that you must consider:

1. The TI-59 has an absolute limit of 960 memory loca-
tions. This number becomes smaller as data registers are
allocated.

2. Zero to 100 data registers may be allocated; however,
each register subtracts 8 memory locations from the
available number.

3. Each call to the random-number generator (using the
keystrokes PGM 15 SBR DMS) requires 1.4 seconds. Oc-
casional sacrifices must be made in the interest of speed.
4. Results—if the program doesn't perform the task,
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nothing else matters. There are, however, always some
compromises to be made.

Finding the right compromises and optimizations to
make a large program fit into the available memory is
always a challenge and it is a good way to refine your
programming technique.

The game of Draw Poker can be divided into four ma-
jor sections: dealing, evaluating the hand, drawing new
cards, and betting. In this program, betting takes place
only after a draw.

Deal (Key E)

The basic task of this section of the program is to ran-
domly select eighteen numbers, with no repetition, from
a set of fifty-two. These numbers must then be stored as
five cards for the calculator, five for the user, and eight to
be saved in a draw stack that will allow each party to ex-
change a maximum of four cards. The cards are stored in
the form RR.S, where RR represents the rank (deuce
through ace), and S represents the suit.

One method of drawing without repetition is to assign
a data register to each card possibility and, when a card is
chosen, to cross it off by storing a 1 in that register. The
table is consulted as each card is dealt, to make sure that
it has not been chosen before. This method is short,
quick, easy, and random; unfortunately, the table re-
quires fifty-two data registers, and we do not have that
much memory to spare.

As a compromise, this program uses one register for
each of the thirteen ranks, counting to assure that none is
used more than four times. Suits are determined by the
value 0.1, 0.2, 0.3, or 0.4, randomly stored in each
register individually. Each time a card is chosen and the
corresponding register is incremented, the fractional part
is also incremented (e.g., 0.5 is reset to 0.1) so that the
next card chosen from that rank will be of a different suit.

This method has the disadvantage of allowing you to
predict the suit of the next card chosen from a given rank,
but this is rarely, if ever, useful information.

When all eighteen cards have been dealt, subroutine
012 of Master Library program 1 is used to erase the deal-
ing table. Subroutine SUM then uses this space to create a
tally table that records the number of cards of each rank
dealt to the calculator. Finally, subroutine A’ is called to
display your hand.

Evaluation (Subroutine FIX)
In evaluating a poker hand, the calculator must test for
three conditions:



Listing 1: Draw Poker for the TI-59 programmable calculator.
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Listing 1 continued:
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Listing 1 continued.:
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Listing 1 continued:

DATH
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4. 11122 a0

B. 12345 2l

=. 12343288 32

1. Five cards in sequence by rank define a straight.
2. Multiple cards of the same rank define 2, 3, or 4 of a

kind.
3. Five cards of the same suit define a flush.

To save steps, the first two of these conditions are
tested simultaneously by stepping through the tally table
rank by rank. If five sequential cards are found, 8, the
code for a straight, is added into R01 (data register 01). If
a tally value is 2, 3, or 4, the hand will contain the cor-
responding multiple, and the appropriate code (3, 4, or 5,
respectively) is added into RO1.

To test for a flush, the program compares the frac-
tional parts of the five cards; if they are all equal, the
hand contains a flush (code=1).

Since half of the possible poker hands contain more
than one of these conditions, provisions must be made to
allow the results to be combined. For example, if a pair
and three of a kind are found in the same hand, the
calculator must recognize that it has a full house. To
reduce the amount of program logic required, the poker
hands have been assigned code numbers that can be
added to give the total value of the hand. For example,
the codes for a pair and for three of a kind are 3 and 4
respectively, so the code 7 denotes a full house. Similarly,
8 (straight) +1(flush) =9(straight flush). In each case, the
details of the hand (pair of what?) are stored in R04 and
ROS.

The final steps of this program section use the table in
R44 to R52 to translate the value in RO1 into a new code
giving the relative value of the hand (0 through 8) as the
integer part and a symbolic representation of the hand as
the fractional part (see table 1).

Draw (Keys C and D)

This section is relatively simple. Indicate those cards
you wish to discard (if any) as 1 for the first card, 2 for
the second, etc. You are trusted to discard no more than
four cards.

The program then calls subroutine FIX to evaluate its
hand. If the value is four-of-a-kind or better, no discard is
made. If no hand is discovered, the calculator simply

discards all but the high card. Otherwise, the rank of
each card is compared to the values in R04 and RO5 to
determine whether or not that card is used in the hand. If
it is not, it is discarded. Discarding is simply a matter of
storing a zero in that register.

When the calculator has finished discarding, it stops to
display the number of cards it is taking, then fills the
zeroed register from the previously dealt draw stack.
Your hand is then displayed as before, and the program is
ready to begin betting.

Betting (Keys A and B)

Memory limitations have made this section simpler
than it could be. It is, however, capable of some realistic
betting exchanges. '

The calculator always opens with five. You may then
call by pressing A, fold by pressing B, or raise the pot by
entering the new total (not the amount of the raise) and
pressing R/S. In the latter case, the program compares
the value of the pot to a betting limit and calls, folds, or
raises accordingly. The betting limit is an arbitrary func-
tion involving the value of the calculator’s hand and a
random number.

When either party calls, the calculator displays the
symbolic value of its hand, or the high card if it has no
hand. This value may also be displayed at your option
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after either party has folded. The calculator’s individual
cards are available for display at your request.

When you fold, the calculator displays the amount you
have forfeited. The calculator folds by displaying a zero.
You must keep track of your own winnings.

This program is shown in listing 1, with a sample run
given in listing 2. Before the program is executed, the
data in table 1 should be loaded into the calculator. The
register allocations are given in table 2, and the user
definable key functions for this program are given in
table 3. The sample run in listing 2 should clarify the pro-
gram operation; when in doubt, press the R/S key.m

Register Code Hand
43 0 No hand
44 5.88888 Flush
45 0 Not used
46 1.00011 Pair
47 3.00111 3 of a kind
48 7.01111 4 of a kind
49 2.11022 2 pair
50 4.11122 Full house
51 6.12345 Straight
52 8.12348888 Straight flush

Table 1: Numerical codes for poker hands. This data must be
in memory at the beginning of execution. To store them on a
data card, the WRITE 3 command can be used. The codes
listed here are shown as they are used internally; when they
are displayed, the integer part of the number is replaced by
the detail value from R04. For example, a jack-high straight is
displayed as 11.12345.

Register Function
00 Various functions
01 Hand code
02,03 Various functions
04,05 Hand details
06, 07, 08 Various functions
09 Random seed
12 through 24  Deal/tally tables
25 through 29  Calculator's cards

30 through 34
35 through 42
43 through 52

Player's cards
Draw stack
Code table (table 1)

Table 2: Data register allocations. Note that registers 00, 02,
03, and 06 through 08 serve temporary functions at various
points throughout the program.

Key Use
Call
Fold
Discard
Draw
Deal

Table 3: User-defined keys for TI-59 Draw Poker.

moowm>
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Listing 2: A sample run of Draw Poker for the TI-59 program-
mable calculator.

Keystrokes Display Comments
3.45 3.45 Seed for random-number gen-
erator. Enter a new number each
time you begin to use the program,
E Q111111111 Deal (takes about 2 minutes); when
the calculator is ready to display
your hand, it regains your attention
by displaying .1111111111.
R/S 2.4 Your cards are displayed, pausing
4.2 1.5 seconds for each card to allow
9.2 you to copy (or memorize) them.
73 '
3.4
1. & 0 Discard; you are keeping only the
2C 0 third card dealt to you.
4C 0
0
0 Draw; you press D when you are
finished discarding. The calculator
shows that it is not discarding any
cards.
R/S 111111111 The new cards are dealt from the
draw stack.
R/S 4.3 Your cards are displayed as
2.1 before.
9.2
9.3
9.4
R/S 5 The calculator opens the betting
with 5.
7 R/S 12 You raise 2. The calculator raises
agair by 5.
A 14.01111 Call; you call at 12. The calculator
shows that it has four aces (14's).
R/S 1111111111 Not trusting the machine, you de-
mand to see its cards. Otherwise
you would press E for the next
hand.
R/S 14.3 The calculator’s cards are dis-
14.4 played as yours were before.
10.2
14.1
14.2
R/S Jd111111111 You admit defeat and call for the

next hand to be dealt. Pressing E
would have the same effect,



