0 7 2 7 D ' Page 1 of
[ ] [ ]
0 Program Desecription 1
Program Title __ JACK OF EAGLES (GAME) ]
Contributor’s Name DICK JENSSEN
Address METEOROLOGY DEPARTMENT/UNIVERSITY OF MELBOURNE
City PARKVILLE State VICTORIA Zip Code ._3052
- AUSTRALIA
S

A guessing game. On each move the human enters a

Program Description, Equations, Variables
positive or negative number: the machine has already analysed the human's

previous moves and anticipated his choice. If correct, the machine score goes up:

if wrong, human score goes up. The number of plays can be set by the user. The

game limit, if the human does not specify one, is 7: the maximum is 9. The program

has some learning ability.

THEORY: See sheets labelled "Jack of Eagles: Theory"

Operating Limits and Warnings

J

This program has been verified only with respect to the numerical example given in Program Description 1. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description 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 CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Sample Problem(s) _ 1Ty _to win
SOLUTION
KEYSTROKE COMMENT OUTPUT COMMENT
LOAD SIDES 1 and 2 OF PROGRAM CARD
A Initialise 7.0 @ fR% Game limit
CHS, R/S Select a negative number -1.-01 %k Machi%e selects ~1.I lose
0.1  f#® My score Oj;machine's 1
CHS, R/S Negative again 1.-01 % Machine selects 1. I win
1.1 R Both scores are 1
R/S Positive - 1.+401 ®&= Machine selects 1. I lose
B 1.2 EEE
R/S Positive 1.+401 s I lose again
1.3 feked
CHS, R/S Will it get the sequence? -1.-01 #%% Yes! I lose again
/ 1.4 fedde
R/S Break the sequence -1.401 #%% I win
CHS, R/S Break again -1.-01 %%k 'Y I lose
2.5 %ok
CHS, R/S Break new sequence -1.-01 %% ' Oh dear
2.6  fdk Only 1 chance left
CHS, R/S Never had 3 same signs -1.-01 % '
Display reads 0.BLISS (inverted). Machine has won. ,
4 )
5, A Another game 5.0 % Game limit is 5
ETC. |
\S _/
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oov27p User Instructions

JACK OF EAGLES
NEW PLAYER
(A): GO

»

OLD PLAYER

(A): GO
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INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

LOAD SIDES 1 and 2 OF PROGRAM CARD

START Do ONE of 2a or 2b

2a

For game limit of 7

2b

For any other goal-score, A: Set A%

MAKE MOVE Do ONE of 3a or 3b

3a

To select a positive number

3b

To select a negative number

M is machine's guess (#1.), H is human's

Selection (#01). If M=H, human has been

outguessed. If human selected a positive

(negative) number, H = +01 (-01)

MACHINE MAKES NEW' GUESS

After the analysis of the human's previous moves,

the scores are printed (SH is human's score,

SM is the machine's).

CONTINUE

Return to 3 until SH or SM = A

A message is displayed. Invert and read.

FOR NEW GAME, SAME PLAYER -

Do ONE of 6a, 6b

For goal-score of 7

For any other goal-score. Set A¥

Go to 3

FOR NEW GAME, NEW PLAYER

Go to 2

O0HE D O0HOOACO0E00 0 e LR OO0

If |A]|>9, the word "Error" is displayed. Press

and return to 2 or 7

NOTE: TO CHEAT ON ANY MOVE (STEP 3)

Instead of 3a or 3b

This choice must win on the current play
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KEY ENTRY
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7

LABELS
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JACK OF EAGLES: THEORY

#%%  WARNING! READING THIS MAY SPOIL
YOUR ENJOYMENT OF THIS GAME.
READ ONLY TO UNDERSTAND THE
PROGRAM #dede

The human's choice is converted to -1 if it was negative, and to 1 if it was
positive. His most likely next choice is then determined by an analysis of his previous
moves and by his "psychology" which the machine attempts to learn during the game. The
analysis is based on (a) a "Sequence Extrapolator', described below, which analyses the
last 10 human choices and finds all completed and uncompleted patterns of 1 through 5
digits, extrapolates these patterns one digit on, and takes, in effect, a weighted mean
of these extrapolations: and on (b) whether the human switches, or keeps to, his last
choice on a win/loss: this is the "Switch/Keep Algorithm'", also described below. The
"psychology" is deduced by keeping track of the success/failure of these analysis schemes -
a positive value means more success than failure for the particular scheme. Call these
"success scores' S, for the extrapolator and SS for the switch/keep algorithm.

E
The final guess is formed as follows.

1. Use the Sequence Extrapolator to get a guess GE .
2. Use the Switch/Keep Algorithm to get a guess GS
3. Then 3a If GE'SB £ 0, the guess is GE.SE =
8b If Gp.Sp =0 and GS.SS #0, the guess is G .S =
3¢ If GE'SE = Gs'ss = 0, the guess is random = G
b, Only the sign of the guess is of importance, so the final guess is G/IG]
Switch/Keep Algorithm -
- Let a be the number of times the human keeps his choice when that cholce won
" b " 1" 1" 1t 17" " " Switches 1" " 1 1" 1" 1"
1" c " 1" " 1" 1" " 1" 1" 1" " 1" n n lOS-t
" d " " 1" 1" " " 1" keeps 1" " " 1" 1" "
Then if the last choice won, the guess is G, = D, (a-b)
n " " " 1" " " " = -
lost, G, = D, (d-e)
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Sequence Extrapolator Algorithm

. Let P be a scan of the last 10 moves, and let Q be the length of any pattern found.
Call the current human choice DO’ the penultimate one Dl’ etc. The algorithm is:
a. Set G = 0
e
b. Set P = 1
—>C. Extract DP

d. If D0 # DP’ go ton — No pattern starting at P exists
e. Set Q = 1 Find pength of pattern starting at P

— £, Extract DQ
g. Extract DP+Q
h. If DQ # DP+Q’ go to 1 — The pattern ends
i. IfQ = P, go to 1 (The pattern cannot be longer than P digits)
j. Q = Q+ 1 Increase the length-of-pattern search

— k. If (P + Q) <10, go to f Only the last 10 choices are scanned
1. G = Q2. DP—l — G is the current extrapolated guess (G = = 1),

weighted for the length of the pattern found (Q).
m. G =G +G
e e
n. P =P + 1« Increase choice scan
‘L- o. If P<N -1, go to ¢ Continue scan of last 10 choices

P- Ge is the guess. (But see step 4 above).




