00552 Program Deseription 1
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Program Title _____67=-FORTY-FOUR: A GAME OF DEDUCTION o — ___..~j

Contributor’'s Name LARRY DON COLTON -
Address 618 EA§T 5°0NO,RTH e

City PROVO  __state UTAH Zip Code ~ 84601
\_

(- N ‘}
Program Description, Equations, Variables Program generates and stores in secondary memory a___
pseudo-random number. Each guess entered by a player (by pressing "E") is compared

with the target number, and a count is produced and placed as an exponent to '1.guess'

which is then re-displayed to the player (as a clue).

The number chosen by the calculator is generated one digit at a time, and stored

in secondary registers S1 through S4 (one for each digit). Digits are slightly dis-

guised,

_____RANDOM DIGITS are generated by using the modulo 997 generator. Fach time a digit
is generated, a new seed is stored in memory where the old seed had been. This will

)

____Each time "C" is pressed, the seed is incremented once. Each time "B" is pressed|

be called "incrementing the seed." (seed, is replaced by seed,

a whole new number is stored in S1 through S4, and the seed is incremented four times,
Further, each time a guess is entered, the seed is incremented, ensuring that after _

the first number (6678) subsequent numbers are fairly unpredictable.
Bach time "A" (start) is pressed, the seed .7058031 is stored in register C.

To start with a different number, simply input any other fairly complex seed between

zero and one. ("Fairly complex" means more than three digits after the decimal.)

For example, the seed .528&126»_“1_.Eput by pressing "D" (input seed) yields the number
8520 rather than the number 6678 which is obtained by pressing "A" (start).

kanvay (as is often tempting). This offers additional challenge to FORTY-FOUR players.

Operating Limits and Warnings WARNING: Repeating digits cause problems in making deductions.

Example: Suppose the number is really 0005. You guess 0123. Count is 11. Since you
only offered one zero, you are not told of the other two. You guess 0011, Count is
22, since two zeros were offered and at least two were found. You guess 0000. Count

1s 33, since of four zeros offered, three matched up. DUPLICATED DIGITS as in 0005
and 6678 occur frequently (49.6% of the time), and should therefore NOT be assumed

J/

N

This program has been verified only with respect to the numerical example given in Program Description II. 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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i Sketch(es) Sample Calculator: Display:
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Sample Problem(s) Load the program (both sides) and press "A" (start). Calculator res_p_qn]

with "0.0000 OQ" display. A number is safely tucked away, and we must guess it.

Enter 1234 and press "E" (test). 1234 is our first guess. After 15 geconds or so,
the calculator responds with "1,1234 00" in the display, OO is the count. It tells

us that no 1, 2, 3, or 4 appears in the number we are trying to deduce. (I.e. zero

correct digits and zero in the right places.) For our second guess, enter 5678 and

press "E" (test). After another 15 seconds (we also try to teach patience) the dis-
play is "1.5678 33" (We may as well tell you now: The "1" before the decimal point

. serves no other purpose than to keep the exponent where we want it. You cax‘x_ ignoreit .
This tells us that of the digits 5, 6, 7, and 8, three occur in our target number, and

tyvey_‘a;gmcgg;ectly positioned in our guess. One number 1s still wrong. For our third

guess enter 1678 "E" The display again reads "1.1678 33" We know that 1 is not in

our target number, so therefore the correct digits must be _,6,,' 7, and 8_,7M___ZwL~9cated right
where they are! For the fourth try (let's do the right one) enter 6678 "E" We

Solution(s) should get the following displays: first "1.6678 44" for five seconds, then

second "4." for another five seconds (it means we got it on the fourth try), amd last,

after some slight delay, '"0.0000 OO" indicating a new number awaits us. Before making

a guess, press RCL 1, RCL 2, RCL 3, and RCL 4. You should see a record of your guess-

ing. This 1s always available to help you figure out the target number. You may pre=-
fer to keep track on paper also. Now, the next number is 7230 BUT DON'T ENTER IT YET!

Make a few wrong guesses first. With the knowledge you have of the number, you should
be able to become quite familiar with the interpretation of the "COUNT" displayed aften

keach guess. When you think you have it down well, enter 7230. And Happy Deducing! 1D

Reference(s) This game has appeared in several forms, with colors instead of digits

‘ (MASTERMIND game by INVICTA), and with letters of the alphabet (JOTTO by SELCHOW and
RIGHTER, makers of SCRABBLE). My first acquaintance was with "OX' a game using O's
and X's to represent the count. "OX" was on an Altair 680 mini-computer (with CRT)

owned by a friend. At that time I became interested in putting it on my EP"67'LDC
.
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STEP INSTRUCTIONS DA'T'L‘/’HBT,,TS KEYS DAOTL:\.I;S:;I'S
1 | load side 1 and side 2. [ JL ] |o.0000 00
2 Input seed by either of the following methods: l:, :]

(A) Use the seed provided at "A" (start) La [ ] 0.0000 00
(B) Provide a seed between zero and one .nnnannn [p ][ | 0.0000 00
Your number is now ready to be guessed. ) [:] Lj
3 | Enter your four-digit guess nnnn [ JL_1 [1.nnmn ce
The exponent (Meet) part of the calculator {ij [_::,
regponse is the COUNT for your guess. D |:,
4 Continue guessing (step 3) until you finally [:l C:l
get the right number. Say it was wwww wwww LE | :’ T.wwww 44
I I
[ 11 Jo.0000 00
Right while you watch, n (the number of [ ] :’
guesses you entered) is displayed 5 _sec, : l——_; ]
;‘hen a new number is generated for you, J ':‘
and you are tempted to go back to step 3. I:I %
]
NOTE: There is never any need to use steps 5 ‘:] :I
and 6. They are used by the program, and :' Cl
simply made available to users who might :] f:l
find them useful (as has the author). % %
5 In order to get a completely new number to :| %
]
first one is 6678 anyway) just press "B" % % 0.0000 00
6 If you have any use for a random digit (betweeh [ ]
zero and nine) press "C" B r.0000 00
“r" is your random digit, % [I;%
7 To review a past guess and its count, deter=- [j [j
mine what number guess it was, and use the Z E:]
last digit of that number as follows: [ 0]
EXAMPLE: say the number is 9 @ [I' 1.nnnn cc
EXAMPLE: say the number is 4 @ (I_] 1.nnan cc
EXAMPLE: say it was the 20th guess IJR—QL] [E 1.nnnn cc
EXAMPLE: say it was the 11th guess [RE E 1.nnnn cc
Note that only the most recent ten guesses are| l:] (:l
in the manner described. 10 ]
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COMMENTS

’”ST‘FP KEY CODE COMMENTS STEP KEY ENTRY KEY CODE
: ‘ - guess
Input User's ;
Random Seed __ _ ——
‘ Input Author's pull off the I"t
X Random Seed .digit and store
(which is: _ #| - it in reg. 6
.7058031) w- S —_—
-3z
g #:
nis Dl ————- = pull off 2nd digit
gee fa_me Generate a four- Ry put in reg. 7
i e -digit "target" Y -
v e 2 number to be guessed PR I
el “< Bt 1Zero out guess count SETEs
£1s 13 ~4i
gif store first rand dgt ":t :
2 store 2nd rand digit BE :
pull off 3rd digit
store 3rd rand digit put in reg. 8
 store 4th rand digit T
increment each digit
return pull off 4th digm:
‘ RANDOM DIGIT ROUTINE put in reg. 9
recall seed e
increment each digt
0 e
: "increment the seed' & was dgt 1 guessed?
€25 F
8o b by was dgt 2 guessed?
R = & was dgt 3 guessed?
£al : produce random digit F
a4z T e 05 | was dgt 4 guessed?
45 ] I8 R
24t e-5! H < S A
fds I &% —_— 1 HE
f47 &2 13 - cr'ement the ses 183 k=VT is dgt 1 exactly
% o on the first 164 BEES right?
£ jomdz guess, we zero ige mees
. co fa -out guess rcrd. e RLT
s _ i Atz is dgt 2 exactly
# of guesses: iés : 3 right?
Ancrement count i8S LEEZ T3 Az
»i: _—— T e is dgt 3 exactly
oot Jii PLLE
aEs Bring back the 2 qBS right? _
. REGISTEFRS y |
0 User's|' User's |2 User's |3 User's |4 User's |5 User's |6 User's |7 User's |8 Usert's |2 User's
10th gue jist guess|2nd guess|3rd guess|4th guess|5th guess 6th guess|7th guess |8th guess
S0 CurrenyS! Target |S2 Target |S3 Target |54 Target [S5 Count [S6Guess [S7 Guess |58 Guess [S%Guess |
| guess # |digitt +1{digit2 +1|digit3 +1|digith +)preparathdigitl +1{digit@ +1]digit3> +1 digith +1 |
A unused B unused C random seed |P unused E unused I yndexing for |
cleared often cleared often cleared often |cleared often guess storage
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STEP  KEY ENTR KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
Tk ; 3 ) 65 Z3ES 218
2 - iTE 18 37 g6 does it match
el < = T s guess dgt 3?
Ti: 3 iz T s does it match
s : is dgt 4 exact- ‘ 24 _guess dgt 42
ly right? ' given a digit
i1E < —————— from the target
26 o fix up the number, does it
121_. . - index (guess # NOT match this
izo b L modulo 10) for digit in guess?
modse - storing this —_—
=2t TR it = guess & count If it did match,
el : g we flag guess
£¢ —_ — digit
I :;— - and we set flag
-22 create a stan- to quit looking
Eq dard for teste for another mtch
G2 ipg completion with target dgt.
= & increm. count!
; store the guess. Increment count
: —_—— by 1 in the
test completion "number correct
- s ly located" dgt
5 sec., display [ SRT - T T
5 sec. display i=-T saving the seed,
of # of guesses . o Ll zero out all the
H HES iy
141 entered up to i 2Tl rest of primary
142 ———  now. : oo memory.
133 i igTal Restore seed.
144 : -F —_—
245 get a new
143 random number
47 3 2
143 ciy -z increment four
145 ISDi 15 I8 4F memories in a
sEm TeTr 4o mg Af row, starting
bt d e a 4= e T
151 18Ti 18 2 4E with memory "i"
{5z i§ 3 4€ and ending at
Hiad > 15 25 &S memory "i+3"
154 z 15 45 210
S = o = (allows flagging
1ec TC fITE g%
T sed .o o2t A of zeros)
i5¢ FTH 24 —
187 L o1 @i digit comes from
. jEZ CFg 18 22 eo target number...
i35 Tl starting at mem-
icg 3o 45 ory 5...
il -Zi
- i + -85
e koo B does it match [
e :t ‘ guess dgt 1?
‘:’ LZ_ . does it match
P i - . guess dgt 22
coe F = LABELS FLAGS | SET STATUS
A Start B New C Random [0 Input E TEST 0 Do digits|
Nugher Digit sesd natch?® S| FLAGS  TRIG DISP
e 1 ON OFF
unused unused unused unused unused unused o O X DEG X FIX O
0add 1 to |1 check for|2 compare [3if corrct}4 clear 0-9[2 10X GRAD O scl X
each diEl”s givp digt ;zivn igts|located. .. 9A.B D, &E O unused 2 O XK RAD O ENG O
unused unused unused unused unused 3 unused 3 0 X n




