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JACK OF EAGLES (GAME)

Dick Jenssen ,
Meteoro]ogy_Department/Me]bourne University

Parkville State Victoria
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Zip Cod‘e 3052 . .
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Program Description, Equations, Variables
A guessing game. o . . e

On each move the human enters a positive or negative number (zero.is treated

as positive). The machine has anticipated this choice: if it is correct

" its score goes up by 1, if wrong the human's.score goes up by 1. The first
player whose score reaches the game limit (1 through 9) is the winner. _ ___
The game 1imit is usually set by the machine to 7.

THEQORY : See attached sheets.

TITLE: "Jack of Eagles" is a science fiction'nove1‘by-dames Blish

concerned with psychic abilities: the program converts the

machine into a mind reader.

Operating Limits and Warnings

Tms program has been verified only with respect {o the numerical example given in Program Description Il. User accepts and uses
this proaram matenal AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or gescription concerning the program maternial.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD 7O 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-

;;I:\‘IEEDRAEAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
- RIAL.

~
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Sketch(es) -
i
\_ Pl
s I |
‘I Sample Problem(s) . CAN T WIN? ... .. ..
SOLUTIONS o .
KEYSTROKE COMMENT OUTPUT COMMENTS
(A 7. Game limit is 7. 4
(CHS)(R/S) I select a negative number -1.0 Machine guessed -1. I lose.
o ] i 0.1 My score = 0, machine's = 1.
(CHS) (R/S) Negative again. 1.0 Machine guesses positive. I
> 1.1 win. My score = 1, Machine's
’ = 1. o
_ (R/S) Positive. 1.0 Machine guesses positive.
I lose
1.2 _ C e =
, My score = 1 Machine's = 2.
(R/S) Ppsitive 1.0 I lose again.
» 1.3 New Scores.
(CHS)(R/S) Negative., Will it get | .
the sequence? .—%.2‘ Yes! I lose again.
(R/S) Positive. Break sequence. -=1.0  Yes. I win.
| _ 2.4 .
(CHS) (R/S) And again -1.0  Hmmm...How did it know?
- o ' 2.5 - 4 |
(CHS)(R/S) Break new sequence. .-1.0 0Oh dear. One chance left.
: 2.6
(CHS)(R/S) = Never had 3 negatives before -1.0 What the !....?
INVERT DISPLAY - 0.BLISS Try again.
-5(A) New Game 5 Game limit is 5. ETC.
\_ Y,
s B
> Reference(s) , : wZ
Attached notes: "Jack of Eagles Theory" (Jenssen)

o)



This_choice must win on the current play.

STEP | INSTRUCTIONS DA'T"::SJ'TS KEYS DSTLZT/S:ITTS
1 {Lload sides 1 and 2 L
2 | INITIALIZE: Do_one of 2a, 2h I
2a | Either: For normal game limit AT /
2b | Qr: Far_any other game limit, A A A -l - [ lAl
NOTE: 0 < |Al <10. IfA=0or |A]l >0, I R
 the word 'Error' is displayed. Clear F‘ii»T{”ffW
and restart. '» ' -f:T:WY{ _;W
3 | MAKE A CHOICE. Do one of 3a, 3b . .
3a | Either: to choose a positive .number LR/SHEL~_MJ
3b | Or: to choose a negative number - cHs I 1R/S |
’ The machine guess_as to the human's choice is L;iglly::pl
displayed for 1 second. I R G
G i
The machine now analyzes the human's last 10 Li:j?l{:_zl
h plays_and makes_a quess_as to his next choice. l._f_}i-__fj
This step takes about 20 seconds.on the o
average. The current scores_are then displayed il
on the stop. [ H-M
H is the human's score, M is the machine's. L
4 | CONTINUE | (S
Return to- 3 until the game ends--when the ]
display changes. Invert display and 0
read message. ‘ {M; N ”:~;l
5 | FOR A NEW GAME N .
GO TO_STEP 2 N
| i
TO CHEAT ON ANY MOVE L
Instead of 3a or 3b do: LRCLIlB ]
L CHS | | R/S
L
!
N
N

. ] B
te - '
' i . o
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KEY CODE

ISZi/

number

S5

B
5
L
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QSR <
6 Random

7Y
LBL 8|

KEY ENTRY

SO
Ree 8
R 7
GT0 R
£ LBL @
Q10

A BN
R A
R, O
SO + 2.
o~
R |
£~ X0
SO -+
(CL 2
SO 9
S0
Rad. 6
oL
7O
rCL
SO
SO L
RoL 2
Smo 3
RCL

STEP
15

100

060
070
080
090

UIOREE WASERIRE B
REGISTERS

i
COMMENTS

KEY CODE

=0

£7
RY
Xy
240
c=
-
F2

LBL A

Re B
Rel. A

<o + @)

KEY ENTRY
S0
S
S0 7
RCL.
194 " s
ST
GTO
)
Ra. ®
Rcl. g
R E
£ X=0
ReL
R/s
h_CFr 3
£ x
F _GsB C
RCL A
6 SL
£ Doz
g
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0D 727D , ¢
STEP® KEY ENTRY KEY CODE COMMENTS STEP  KEY ENTRY KEY CODE COMMENTS
SO o So © '
1 N 77T
™ Sio D A A_F1 0O
ROL.D ReL b
h_SIT X
RQ, (&) S 1
120 RCL O ReL, 2
9 Xty RcL O
G0 & X
) . Lto
STU c 180 CTD —, )
£ 18 3 Re, |
RQ. © RL 5
A ST i) g
RCL ¢2) LB, 7
A X2 o B
% ReL D a8
+ ReL B
h XL £ X0
RCL (L) L GsB B
q_X¥Y 190  GeR C
Gro 7 &m0
B’ D + (B B
RCL C RO 6
9 o=y h T
Gro_7 +
140 1 5‘
N+ h Y*
- S0 G . a R
+ sm b
Ro. & 200 X
a XX 5
g 3. - '
£ IRL h_&IN
ke D £ 1Rl C
] a BBS
150 - G __LsTx
A ST -
2. &) A RN
ReL. €
a2 210
X
RQ B
-
SO B
- 1= 8
160 QCL D
-
SO P
! 220
& X>on
a1t L
—
LABELS FLAGS SET STATUS
A GO sRandom # [cClonvert ERE icOLr ror
Cenerator ! to + 1 bad machind FLAGS TRIG DiIsSP
a & < - 3 guess ON OFF
: 0o 5 X DEG ¥ | FiIXx X
2 z > 2 1T xR AD I scl. T
_ Loop _ Loop Loop it ) 5 % SED = | Ene =
N " Transfer |” Transfer |ransfer Hianur? Tl A mow n_t_
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JACK OF EAGLES THEORY

The human's-choice is converted to -1 if it was negative, and to
1 if it was positive. His most likely next choiée 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

~Jast 10 human choices and finds all completed and uncompleted patterns

bf].through 5 digits, extrapolates these patterhs one digit on, and
takes, in effect, a wefghted 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

e
for the extrapolator and SS for the switch/keép algortihm.
The ffna] guess is formed as follows.
1. Use the Sequence Extrapb]ator to get a gues§ Ge
2. Use the Switch/Keep Algorithm to get a gquess GS
3. Then 3a If 6_°S, # 0, the guess is 'S, = G
3b If Ge'se = 0 and GS'SS # 0, = the guess is G_'S, = G.
3¢ If GyrSg = 650 =0, o the guess is random = G

4. Only the sign of the guess is of importance, so the final guess is

6/|6].
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SEQUENCE EXTRAPOLATOR ALGORITHM

Let P be a scan of the Tast 10 moves, and Tet Q be the length
of any pattern found. Call the current human choice DO’ ‘the penultimate
one D;, etc. The algorithm is:
_a. Set Ge =0 | |
b. Set P =1 : - S - -

c. Extract Dp

d. If DO_# Dp, go-to n No pattern starting at P existé

e. Set Q=1 o Find Tength of pattern starting at P

f.  Extract DQ |

g. Extract DP+Q

h. If DQ # DP+Q’ go to 1 - The pattern ends

i. IfQ=P, goto 1 - ' (The pattern cannot be-]ohger than P digits
j. Q=0+1 | Increase the length-of-pattern search
k. If (P + Q) <10, go to f. Only the Tast 10 choiées are scanned

1.7 G = QZ-DP_1 : G is the current extrapolated guess -

(G = + 1), weighted for the length

of the pattern found (Q). The longer
' ' the pattern, the larger is G.

m. Ge = Ge + G

n. P=pP+1 . ' Increase choice scan

o. If P<N-1,90 toc Continue scan of last 10 choices

D. ‘Ge is the guess.
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SWITCH/KEEP ALGORITHM

that

that

that

that

Then

Then

. Let a be the number df‘times the human keeps his choice when

choice won.

Let b be the number of times the human switches his choice when
choice won. |

Let ¢ be the number of times the human SWftches his choice when
chofce lost.

Let d be the ﬁumber of times the hﬁman keeps his choice when
choice lost.

if the last choice won, the guess is G = (a-b)/|a-b]

if the last choice lost, the guess is Gs=(d—c)/|d¥c]



