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Program Deseription 1
FORTRESS )

~
Program Title

Contributor’s Name THOMAS A' GLEESON
Address 2106 OLD BAINBRIDGE ROAD

City TALLAHRASSEE state FLORIDA Zip Code 32303 -
\_

r

Program Description, Equations, Variables ..

You HAVE 7 TURNS To INVADE A TRIANGVLAR FORTRESS (SEE

DEFENDER WITHOU‘E_BEING CAPTURED THERE YOURSELF. A
CAPTURE IS MADE BY MOVING FROM ONE NUMRBERED POINT
To AN ADJACENT POINT OCCUPIED BY THE ENEMY. THE
DEFENDER (YOUR CALCULATOR) IS CONFINED To THE FORT
AND MOVES FROM ONE CORNER TO ANOTHER oN EACH TURN.,
HE LEARNS FROM EVERY DEFEAT,YET IT IS ALWAYS POSSIBLE
FOR You TO WIN. Yau START FRoM POINT 6 »1,%,9,©R 10, AVND
THERE AFTER MOVE Ta ONE ADJACENT NUMBERED PAINT ON
EACH TURN. IF Yov CAPTURE THE DEFENDER YOU WIN3 IF NOT,
HE WINS, You ALSO HAVE OPTIONS To SPECIFY THE LEARN]NG
RATE, R, OR ANY CONSTANT PROBABILITY OF ACCURATE
PLAY FOR THE DEFENDER. R VARIES FROM ] (sLow) TO
7 (FAST), BUT IS AUTOMATICALLY 4 (AVERAGE) UNLESS
CHANGED, NOTATION: P AND P, ARE PROBABILITIES FOR
DEFENDER To MAXE AN ACCURATE MOVE AND To FORCE A WIN IN
7 MOVES, RESPECTIVELY. EQUATION: Py= (R).
Operating Limits and Warnings
N DEFENDER” DOES NOT CHECK ACCURACY OF
INPUTS.
NOTE THAT FLAG 3 AFFECTS OPERATION QF
STEPS 2,5, AND 97To 13.

e S e S ~

4 )
This program has been verified only with respect to the numerical example given in Program Description ll. 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)
THESE TWO EXAMPLES, BELOW, SHow FIRST A
WIN THEN A L0SS (NOT FORCED) FoR THE AT TACKER
AGAINST AN UNSKILLED DEFENDER.
(PARENTHESES INDICATE PAUSES.)
Two DIFFERENT COINS MAY BE USED TO
~ REPRESENT THE OPPONENTS ON THE PLAYING
® |  soarp, PAGE 2,
Solution(s) .__KME_I_STROKE S KE YSTRO KE S
ag1654321 [A]-> 0.00
lorel»(1) N~ 7[B]»(1) N
"* IO«Z Lh"LD 6—70 ‘ an L‘D
12 LC] >(¢) N 5[c]l=»(6) N
> 2.1 Lalp 252 Lalp
| [c]~> [0 L,0 3[c]>() N
’)OOB OoLD
. WIN | LOSS )
(eerencesy  BASED ON A PROBLEM IN “RECREATION _IN
® MATHEMATICS ” BY R. SPRAGVE. LONDON, BLACKIE
__ _AND SON, (19G63), 61 PP, SEE P. 20,
\. o Y,
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FORTRESS

User Instruections

RATE
SEED _ START _MOVE

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

LOAD SIDES | AND 2.

INPUT SEED, (ANY DECIMAL. NUMBER).

SEED

| OPTIONAL: SPECIFY LEARNING RATE,R,

OF DEFENDER, FROM 1 (sLow)To 7

(FAST). OTHERWISE, R=4 (AVERAGE),

PICK INITIAL LOCATION, L,=6.7.%8.9.0r 10,

NOTE ToTAL NUMBER OF TURNS .

AND DEFENDERS LOCATION, L, .

MOVE T6 AN ADJACENT POINT,

NOTE NUMBER OF MOVES LEFT,

AND DE FENDER'S NEW LOCATION.

REPEAT STEP 5 To CONCLUSION.

(La=0 ©R Lp=0 MeaNS ATTACKER

OR DEFENDER HAS LOST.)

GO To STEP 4 FOR NEXT GAME.

OPTIONAL:

NOTE NUMBERS OF GAMES WON

BY ATTACKER,G,,AND DEFENDER, Gp,.

NOTE CURRENT PROBABILITIES OF

DEFENDER MAHKING CORRECT MOVE,

P, AND FORCING AWIN, B .

RECALL CURRENT Locm‘zons

FiIX A CONSTANT PROBABILITY ~

(DECIMAL) OF DEFENDER MAKING

CORRECT MOVE.

12

CANCEL COMMAND (N STEP I],

RETURNING B To 1TS PREVIOYS VALUE.

13

RESET Ga Gy, P, AND B To ZERO,

AND R To 4.

NOTE: FOR VARIABLE P,

IR AR ST RN ]
I

o
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STEP T(EY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
0 [¥LBLB [3] 25 2 057 ] FZ2 [35 11 02

00Z2| GsSB g |31 22 03 858 | STT | 35 33|

003 | RcL C 34 13 651 | GSB (X)) |32 22 2

00y | PAVSE 35 12 060 RCT 35 34

005| ST o 33 0% 66T | ReL B 34 12

666| Gse 9 |31 2203 INITIAL o622 = g

o61] GSB O |31 22 06 oC3 ?éri-fo 33 cqn 00

003 3 03 6a4| RCL.O 34 0O

) X 3511 LOCATIONS [@ta[ psp i 23 Ol

010 INT 37 g3 OG%LQHV 32_ :}g

o1} ] ol 66 2 |32 2

T + G DECIDED. oeq i Y

Q13| F22& 35 7] 02 06| sTO+4 [33 Gl 04

oly | RcL 2 34 03 070 ST@—-6 |33 51 06

[IX STI 35 33 811 | STO+9 |33 6] ©

0l | RCL B 3y |2 012 | PSP | 23 ol

ol - 21 o713 | RCLO 34 00

ol19 | STF+O [33 ¢l 00 694 | RTN 25 22

Q19| CF3 [356] 03 025 TLBLLJ |22 25 14

020 GSB (L) |31 22 24 YA v ol

a2] DSP | 23 ol 011 | ST@+% |33 61 08

022 RCL O 34 00 a7 RcL © 24 00

023 RTN 35 22 6719] F20 [35 11 oo

o2 [FLpLC |31 a5 I3 080 STI 35 3%

625 F213 |35 11 03 0% | CF O 35 61 00

026 | GTP7 22 07 6%2| RCI 35 34

627 RcL O 3300 FACH (653 RCLB 34 12

023 | DSP | 23 O] oyd | —= 1

629 | RTN 35 22 0%5]| DspP 23 Ol

= FLBLT 3 2501 9IDE 086 RT 35 22

@z G5 51 2o 34 FLBLY 3135 on

a32| RCT 35 34 6 [31 220 N
033 | RCLO 34 00 MOVES. [ 6%9 | RcLH 32 o¢5: DEFENDER’S
o | Y=ay 32 5] 090 RCL5 34 0

035 |GT@ P2 |22 31 15 AT+ 6l CHOICE
036 q"Y 04 092 R%H %;1 ?‘-i ofF
037 | X>A 32 3l 093] X224 2

035 | SEO° |35 5] 00 KU AN &1 MOVE .
029 l ol 6945| F7) 35 Ol
040 ST¢-6 [33 5] 06 096 | RCL D 34 )4

o4q]| RclL & 34 06 097 | RCL E 3Y4 15

042| PAUSE 35 72 098 | X &4 22 71

o4z ¥X=0 3] 51 099 sF2Y 35 5] 02

oY |GTY LA |22 31 1Y 100 RTN 35 22

045 | F10° |35 1] 00 l61 FLBL O |31 25 00

046 | GTO 44 (22 31 |4 162 ™ 35 13 FIND

047 | GSB 9 |31 220 163 [RCL E 24 15 ] u
049 RCL> 34 03 lo'; -g 6{5 RANDOM
049 cL | 34 0o} 1) (o)

050 ;{-—-@ 32 5| 106G X 35 63| NUMBER.
SST{REL %2 | 3402 o1 [ FRAC | 3283

052 STT 35 33 63| ST® E 33 |5

053 cL3 34 0 169 ] RTN 35 22

o054 RcL | 34 Ol 110 LBLRE [2]1 25 0%

055 | XF4A 32 6] 111 sT¢o0 33 00

056 | RCL 92 34 02 12 3 03

Q REGISTERS 8 -
6 7
Lalkp ['63,2 2,3 P1,2,3 'm20 "/ma=1?|" N£7 Gp | Gu
S0 St S2 S3 S4 S5 S6 S7 S8 S9
I
AR ® Jo c = "FixepD B [FYRAND.” No. | Lp=1,2,3
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY_FNTFIY KEY CODE COMMENTS
L MENTE L e E 3T 52
[ 170
s | 3 o3 DEFENDER 7= Er3 135 71e5l FIND
ne | %X 7 17Z2| GTo4a [22 31 11
[(1 | DsP O 23 606] STRATEGY. 125 | REL 4 3404 AND .
1HE | RBND gl "257 zglz RRCL 2 3_;{40%4
9 | X=0 I - cL o
3¢ 2t {22 Rl 6,} DISPLAY
12| ST®3 33 03 27 = 2
22 RTN 3522 gl psPz | =36z] K AND
2 SFLBL] |31 253% 1% g? ID 35 71 Ol P
24 2 e |18 cL 34 1Y
125 STS ] 530r] DEFENDER'S 131 T PRUSE | 3572 1
12 3 03 52| 7 o7]
42-31 ST 2 32 02 MOVE ,g}/ %;_( 35 63
12 RTN 35 22 1 R°rN 35 22
129 FLBL X (3] 25 02| OPTIONS. (g5 PLBLL L322 251
13(1)3/ sr3¢l 33 %? o %Fg; 25,01 TER
187 ST 33 ||
A e —
34 RTN 3% 22 S + 1] LEARNING
135 FLBL3 |31 25 03 19] er 32 52
136 | ol 192 ST@ 5 33 05| RATE.
1311 ST¢ | 33 Ol 193] CLX 44
g1 2 02 1949 | ST¢H 33 04
»1] ST@ X 33 02 5] DSPR 23 02
w1 RTN 35 22 6| RCLA 34 11
AT LBL D [31 25 14 1371 RTN 35 22,
142 CF3 (356Gl 03| DISPLAY
[43] RCL9 34 09
44| DsSPO 23 00 SCORES‘ 200
145 | PAUSE 35 2
[4¢ T RCLZ 34 0
(47 RTN 35 22
I FLBLA |31 25 1]
g f EeS 13571031 STORE
150
S| | EEX 53] SEED,
152 | [¢)
53 | STOB 33 121 )WITIALIZE.
5 ~1 (o | 210
135 | ST1¢ C 3313
5¢ 1 ol
57| 5ST® 5 3% 05
158 CLX 44
152 ST¢ 8 330
160 ST¢ 9 33 0
AR X 33 04
leerTN 35 22
|63 TLBLA Q|32 25 1]
64 ST® D 3314 INCORPORATE [=
Tt 35219 FIXED P
5
J67] X=0O 3 5] ) .
¢S CET 13561 ol +
LABELS FLAGS SET STATUS
“INITIAL.|° SET UP |° MOVES PSCORES R, P, |°L0SST | FaGs  TRIG DISP
S — L M P P
RAND. STY 2, ST$ 3,1 ST¢ 1,2 #<4B ¢ |1 RAD sl
S 6 7 USED Susep |°Fnp B [PUuseD ; EI] g’ RAD 0| ENG




