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Abstract-75 Word Maximum . YQu_are the captain of a destrover with orders to seek out

and destroy enemy submarines. The destroyer manuevers on a 10 x 10 grid and

searchs for the submarine via soner. The closer you are to the submarine when

yau drop vour depth charge the greater the chance vou have of sinking it.

However, if you are inept, the submarine might torpedo you. Two levels of play

are._availalbe,

Necessary Accessories: Memary module or. HP=41CVY

Name Fnry Goodman
Company...__
p y {f Applicable)

Address.. .Box 259N Route 4

City Fredericksburg State/Province_Virginia _ postal Code 22405

Phone Number (...Z..QB,\ 11523260 Country. U.S.A.
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and destroy enemy submarines. The destroyer manuevers on a 10 x 10 grid and

searchs for the submarine via soner. The closer you are to the submarine when

you drop vour depth charce the greater the chance vou have of sinking it.

However. if vou are inept, the submarine might torpedo vou. Two levels of play

are availalbe,
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Program Title .. Submarine Hunt

Contributor’'s Name .__Gary Goodman

Address _Box 259N unte 4

City oo . Fredericksburg State/Country Virginia Zip Code 22405

Program Description, Equations, Variables YOu are the captain of a destroyer with orders to
seek out and destroy enemy submarines. The destroyer manuevers on a 10 x 10 grid
and searchs for the submarine via sonar. The closer you are to the submarine .the
higher will be the pitch of the sonar's echo and the greater chance you will have
of sinking it when you drop your depth charge.. . However if you.are. inept, the
submarine might torpedo you. Two levels of play are available.

The game is played on a 10 x 10 grid numbered as shown in the grid . on the next
page. The submarine is hiding somewhere within the grid's outer boundaries. The
captain may manuever his destroyer to the center of each box by inputting the grid

number (0-99) when requested with ORDERS. .Each time the destroyer moves, it sends

out a sonar pulse with a range of 2)s units. If the sub is within range of the

sonar an ech}o_‘ will be returned; the closer the sub, the higher pitched will be the

Necessary Accessories emory Module or HP-41CV

Operating Limits and Warnings

Reference(s) This program is a further development of the HP Users' Library program

41-00539-4, Search & Destroy (W/Out Wand), by Richard Altman.

This program has been verified only with respect to the numerical example given i Program Oescription Il. User accepts and uses this program matenai AT HIS OWN RISK. in reliance solely upon his own
inspection of the program material and without retiance upon any representation or descnption concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR tMPLIED 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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10 {11 }12 |13 |14 |15 (16 |17 [18 |19

20 |21 |22 {23 | 24 25 126 |27 128 |29

30 (31 |32 |33 |34 135 |36 (37 [38 |39

40 |41 {42 [43 | 44 |45 |46 | 47 |48 |49

50 {51 } 52 (53 |54 |55 |56 | 57 |58 |59

60 |61 | 62 |63 [ 64 165 166 |67 |68 |69

70 |71 172 {73 (74 |75 |76 |77 |78 |79

80 | 81 |82 |83 {84 |85 |86 |87 |88 {89

90 [91 192 {93 |94 |95 |96 |97 [98 |99

Sonar Grid

echo. The highest pitch (Tone 9) indicates that the sub is within % unit. The
captain attacks by moving the destroyer as close over the sub as ﬁe can then
dropping a depth charge. The probability of a kill decreases with the distance
that the sub is from the destroyer, and is zero if the sub is more than 1 unit
away (Tone 1, 3, or 5). A kill is indicated by BOOM appearing on the display.
Otherwise MISSED will be displayed and the sub will move to a new location within
a radius of 1 unit from its previous position.

Warning: As long as the destroyer is close enough to the sub to receive an
echo, the sub also hears the sonar blips. The closer the destroyer comes to the
sub and the longer it "hangs around'", the more annoyed the sub captain becomes
with the destroyer's presence until at last he counter attacks if he can do so
without endangering his own ship. For the sub captain to be able to use his

torpedoes he must be at least 1 unit away but closer than 2% units. The torpedo's
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accuracy also decreases with distance. Torpedos are very powerful! If the
torpedo misses, the sub again moves as described previously.

The object of the game is to kill each sub with as few scans and depth
charges (cans) as possible. At any time the status of the game may be obtained
and after each game the best, worst and average scores may be obtained.

The advanced level of play is the same except that the captain has only 1
second to decide each move after he is prompted with ORDERS, and the probability
of a kill with the depth charges is reduced. The advanced play is activated by
setting Flag 0l before starting the game.

An auxiliary program, GRID, is included which will print practice grids as

shown below.

#==8-1~2-3-4-5-5-7-2-3
18=28-1-2-3-4-5-5-7

2B==g-1-2-3-4-5-§-;

GH==# it ]
78==0-1-2-3-4-5-4
88==f-1-2-3-4-5-5
9B==B-1-2-3-4-5-
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Sample Problem (Sketch if Desired) Clear area represents possible location of submarine.
0]112]3j415(6(7]819
0
1 11
2 28
3 3
| 4 4
5 51
6 6 f
7 7
8 8K
9 9
0112|314 5|6({7]8]9
Figure 1 Figure 2 Figure 3
SOLUTION:
input Function Display Comments
CF.01 . . [Lhoose beginning level.of play. .-
| [XEQ] scaN | o
SEED? 73 _ [R/S] .Peed for random number generator.
ORDERS 0 . . . ___pestroyer starts at location 00.
(1st move) 55 [R/S] . _ . . R
--SCANNING-- ‘ _ - Bince there was no _echo, the sub
ORDERS 55 o is not within the sonar's range
(figure 1).
(2nd _move) 22 [R/S] e ‘ —
-~SCANNING-- _p TONE 3 echo indicates that the
~—CONTACT-- sub's range is 1%-2 units away.
low pitch echo (Tone 3) - Areas closer to or further from.
ORDERS 22 ‘ the destroyer can be eliminated
(figure 2).
(3rd move) O [R/S] _ - .
-—SCANNING-- A TONE 5 echo indicates that the
—-CONTACT-~ v sub is closer, 1-1% units away.
middle pitch echo (Tone 5) Eliminating the areas closer and
ORDERS 0 further away leaves only a.small
area (figure 3).
(4th move) 10 [R/S]
——SCANNING-- A TONE 7 indicates that the sub is
——CONTACT-- between %-1 unit away, close
high pitch echo (Tone 7) enough to use depth charges.
ORDERS 10 . .
[A] Drop a depth charge.
(depth charge dropping)
BOOM
1 CAN
4 SCANS
GOOD JOB
NEW GAME?<E> -




USER INSTRUCTIONS

Page
SIZE:
(HP-41C) 011
STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
1. Load program SCAN 5
2a | For beginner's level game CF 01
2b | For advanced level game SF 01
3 | start game [XEQ] SCAN  SEED?
4 | Key in any number (0-100) SEED [R/8] ORDERS 0
5 | Enter a grid number n [R/S]*_ --SCANNING--
If sub is within 2% units an echo (Tone ——CONTACT——
will be heard and --CONTACT-- will ORDERS  n
flash on the display . , . o
6 Repeat step 5 until you are close to the]
_sub (high pitched echo)
7 Then drop a depth charge [A] depth charge
BOOM or MISSED
8a If BOOM then sub is sunk x CANS
y SCANS
NEW GAME?<E>
8b | If MISSED then sub moves up to 1 unit ORDERS n

from previous position. Go to step 5

50f 13




USER INSTRUCTIONS Page 6 of 13

STEP INSTRUCTIONS INPUT FUNCTION DISPLAY
9...} .Optional: . Display Status ). (el | xCANS
y. SCANS
,,,,,,,,,, Y T R ] ORDERS .. n
10 | Optional: Display Totals A [D] __|NO./GAMES=n
(after the completion of a game) = | . . WORST GAME=

x CANS, y SCANS

BEST .GAME=

x CANS, .y SCANS

JAVERAGE= .

x.xX CANS,
VoY .SCANS ...

|NEW GAME?<E>

11 | For a new game keeping old scores | | [E] ORDERS 0O

intact, go to step 5

*
When the advanced level of play is
selected, the player has only 1 second

to respond after ORDERS is displayed.

Otherwise, the previous orders will be

re~-executed. The player does NOT

press [R/S] after giving his orders.
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STEP INSTRUCTIONS INPUT FUNCTION DISPLAY

To print practice grids using the HP-41C

§ Printer/Plotter e i
1 | Load program GRID

2 |Turn on Printer | | [XEQ] GRID
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Oe7 097 KR4a1C

STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
Gle«LBL "3CH Program , 46 XEQ ©Z - Calc. sub's dist.
N Submarine Hunt 47 ST+ ¥
AzZeLEL 15 : 42 IHT
83 SF g? 49 ST+ = Put sub's dist.
84 CF 23 - Sa 9 into odd-number-
B85 CLX Initialization - 51 MY ed bins
as STO B85 : =5z -
13:_ S:TU Eli. ] o3 Ki=g? If sub undetected
@z STO o8 : 24 GTO 16 - Go to Orders
ge 1 ES 55 »——COHNTH
ig STO @9 - cCT--- -
11 I'EEED ' 25 TOMNE IMND - Tone indicates
12 5 e : = sub's range
132 FROMFT Prompt & store: 57 AVYIEHN &
;i géri random number S:Ec ST+ 1@ — Increase sub
2 mE= seed ' 22 RCL 18 capt. annoyance
1e STO &4 &8 HEG @1 b
T+LBL E J &1 15 Sub captain may
1S SF Bz Start New Game . £E2 X3Y7? . launch torpedo if
1% CF 21 ] 2T GTO 16 his annoyance is
8 CLH 54 = = 15 and TONE
=1 STO 85 Zero statl;lses, &5 BT is 1 or 3
22 STO @e destroyer's pos: CE hn
_—— = 3= & sub captain's: b ASTE If no attack
€3 STO 8y annoyance level &v GTO 18 - Go to Orders
=4 70 14 &z - RLER
25 FIX & R T
S 1@ £3 AYIEW Torpedo Attack
27 HE@ @1 78 TOHME &
22 STO az Calc. sub's ¥1 TOHE &
22 18 starting pos. T2 TOHE &2
38 XEQ 61 v= TOHE &
21 £70 83 74 TOHME =
ZZ+LEBL 156 75 “TORFEDG
ZZ “ORDERS Orders ATTACK "
. 75 HVIEHW
=4 F-fCL_. E"s’. T 9 lCale. chance
325 ARCL ¥ TS ME@ @1 ffactor for hit
36 AVIEH Prompt for ORDERS 73 PE
27 FS% ai for destroyer's g0 HFYVT If torpedo misses
28 FSE position 21 GTO 18 - Go to Sub Moves
22 FC7? @il 22 - =% KHEL
4@ STOF _ Hit =+ Torpedo hits
41 "——5SCHHH 8= AYIEH destroyer
IMG——" 24 FPSE
2 avi El:i_‘ es GLUE Destroyer sinks
2 =ET0O &7 . GLug-
44 ISEG 8d - Incr. no. scans __B& AYIEH
45 CL: -

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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Oe7 0QO97 &41C

STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
g7 TONE & 133 ®EQ ©4 - Display status
82 TOHNE & 134 12
g2 TOHE 4 135 ERCL 8%
28 TOHE 2 136 X>7¥7? - If > 12 scans
91 TOHE @ 12V GTO 17 -Fxit
Q2 CF @g 1328 -GOoO0oDn .o
932 SF 11 Captain goes down B Display GOOD JOB
94 PSE with ship. All 132 AYIEW
as aFF scores are clear- 148 BEEF
95 GTO 15 ed on restart. 141 PSE
98 FC? @s If between games 1432 ~NEW GAapM  End-of-Game Exit
99 GTO0 17 - Exit ‘ EZ?<E>"
leg - 144 AYIEH
* 145 TOHNE &
1a1 - Depth charge { 146 TONE 5
- display 147 CF ag
162 AVYIEH 148 STOF
18=Z ISG as - Incr. no. cans 149 GTO E -Go to New Game
184 CL¥ 1S58+LEBL 128 )
165 REG @82 - Calc. sub's dist. 151 "MISSED" Sub Moves Routine
18c FC? @il If easy game " 152 AYIENW
187 X122 ~ increase hit prob. 153 TOHNE @
1ag 1 154 TONE @
189 XEQ 61 , 155 Zseil Calc. movement
114 :""1:{:=.f?_ If can misses o, 156 XEQR @1
1 1__1_' GTO 1= - Go to Sub Moves 157 EHTERT ~-Direction of move
112 =BOOM" 158 FRC -Distance moved
113 AYIENW 159 F-R
114 TC’&"‘E S . Depth charge ; 16‘3 ST+ 55 g Update Sub's
115 TONE S sinks sub 161 K<Y position
11& TOHE 35 ic2 ECL @3
117 TOHE 4 . 163 +
iiﬁ éit’ aa - Incr. game count i"é"; f?g g_:." Insure that row
128 RCL @S 166 RCL @2 o cor: position
121 RCL 88 Encode scans : 167 HEG a3 in bounds
122 RCL a5 & cans into v 162 &STO a:z
123 1 ES scans.cans for !/ 169 GTO IE" -Go to Orders _
izg4 -~ R ] 178«LBL B1 . .
125 + 01 - 171 RCL @4 S“Sr"”tmg
—_ L — - Random Number
126 ST+ @ - F2 93
1::-; .x:zﬁ.-?E 1 Add to total 1?3 ,‘,_‘Dal returns random
128 STO @e - Update worst game 174 .211327 number between
129 RCL &9 175 o+ 0 and R
138 H<>Y 176 FRC
131 HE<{=¥7 177 STO &4
122 STO &89 - Update best game 1758 =*
179 RETH

Note: Refer to "HP-41C QWNER'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 keysirokes.
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Oe67 097 ®W41C

STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
igGeLEBL G2z ) . z229«LBL In Summary Routine
181 RCL @7 _ Subroutine 230 FS? @8 If during game
182 1@ Dlstance to Sub : 2Z1 GTO 16 - Exit
183 ~ ' 232 FIX @
184 INT . 233 "HO.-GHM
185 RECL @232 , ES="
186 - ‘ 234 HRCL g
187 RBRCL @y 235 XKEG ags - NO./GAMES #
182 18 ’ 236 "HWOR-
182 MOD : 237 ECL 8ag
191 - ‘ 229 - BE™"
19z .S 2483 RCL @9
1932 5T+ 2 ‘ 241 XEG a6 — BEST GAME #
194 + ‘ 242 " AVERAG
195 R-FP ' E="
195 ETH X 243 AVIEHW
197« BL @3 - ? 244 FIX 1
193 18 Subroutine ! 245 RCL a1l
199 XH3Y7 Insure x is with- 246 INT
208 XY in plot boundar- 247 LASTH
261 ®<@7? ies 0 = x <10 ‘ 248 FRC
22 CLH ‘ 249 ERCL 9a
83 RTH 238 5T~ 2 -~ Average scans

Zad4«+LBL C . ‘ 251 - - .00001*avg. cans
285 FIX @ Status Routine ' 555 wEm @7 _ Display averages
206 XEGQ @4 S 252 GTOo 1 - Exit

287 FS57? Az If during game ;

288 GTO 1&6 - Go to Orders 80

2869 GTO 17 - Otherwise Exit
218+LEL &4 Subroutine
211 SF a7 CANS/SCANS
212 ECL 85 ,

2132 HEG 05 — Display CANS #
214 RCL acs

215«+LEL 85

216 CLB Routine to

e - format & displ
217 RARCL #H ma 1splay 80
218 " - CANS # or SCANS #

219 FC?C 87
228 “FS*-

221 “FCAN®

222 1

223 X=*Y7

224 “FS-

225 AYIEW

226 PSE

227 PSE 00
228 RTH

= =~

Note: Refer to “HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE " for specific information on keystrokes. The Function Index 1s 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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Page 11
067 097 ® 41C
STEP/ KEY CODE STEP/ KEY CODE
LINE KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY (67/97 only) COMMENTS
254+LBL 8BS Subroutine
25§ "FST GANM Format & Display-
256 AYIENW
257 IHT ;
258 LASTH
252 FRC Decode BleLEL “"GREI Program
Zod«LEL &8y scans. cans - Print Practice
261 1 ES az CF 12 Grid
262 * A3 SF 21
263 - 864 CF 292
264 ARCL = 85 FIX @
265 "F CHH*" g5 .8%81
266 1 a7+LBL 81
267 R*EY7? ag - g
263 "F5- as INT
263 ., 186 X=a7
27¥8 RCL Z 11 "
271 ARCL = 12 ARCL X
272 "k SCHHN~™ 12 LASTH
273 K=¥7? 14 “"t+==8-—1-—
274 "kS5- 2—3—-4-5"
273 "+ - 15 "F-6-7—-28
276 PSE -9
27 7+«LBL @3 - Entry Point for 1& PER
278 RVIEHM Display 17 ISG »
272 TOHE 8 18 GTO @i
288 TOHNHE & 19 ApyY
281 PSE 28 ADY
282 EHND Z1 HDY
22 AbY
Z2 RDVY
24 EHND
40 90
50 00

Note: Refer to "HP-41C OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for specific information on keystrokes. The Function index is tound 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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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS

00
01
02
03
04
05
06
07
08
09
10

Number of games

Total scans.cans . .
Sub pos. Col +.5
Sub pos.. Row +.5

Random number_ seed

Number of cans
Number of scans
Destroyer pos. row~col..

Score for worst game .

Score for best game

Sub captain's annoyance,levél“

STATUS

SIZE Q11 .. TOT.REG. . .104 USER MODE
ENG FIX .. SCb ... ON . . OFF
DEG ...... RAD __ GRAD

INIT FLAGS
# S/C SET INDICATES CLEAR INDICATES
01 Hard game . .. .. .._Beginner's game..
08 . Game in progress Between games . .
11 . Automatic restart . ... o
21 e NQL PEADE .
27 . .User Mode . e e
29 . ..Supress._decimal pt].

ASSIGNMENTS

FUNCTION KEY

FUNCTION KEY
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CARD LABELING

—

KEYBOARD

H EW L ETYTT-P A CKARD 41C

SYSTEM

CONFIGURATION ‘)

Submarine Hunt
Name: SCAN

Program:

Card 1 of 3
2P



