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02900D Program Deseription 1 .

/‘ [rProgram Title TELEPATHY
Contributor's Name JEHANGIR F. GAZDAR
Address PALACIMO, B. DESAI ROAD
City BOMBAY State  INDIA Zip Code 400 026
_ )
a8 T\

Program Description, Equations, Variables __Telepathy is a card trick utilising a_discovery
by Martin D. Kruskal of Princeton University. The trick is described by Martin

Gardner in his column in Sientific American, where he suggests that a computer
could perhaps be programmed to play the part of the magician, using a deck of
punched cards.  The 67/97 does it easily in only 120 steps, though the values of
the cards have to be entered manually. The trick is performed as follows:

The subject thinks of any number between one and ten, and then shuffles and deals
a deck of cards. The cards are dealt slowly and placed face up in a pile. As

the cards are dealt, the subject counts to himself, and notes the value of the
card dealt at the chosen number. That card's number then becomes the key number,

and the next card dealt is counted as one until the key number is counted. The
value of that card then becomes the key number, and so on until there are no

more cards left in the deck. Even if there are insufficient cards at the end
_to complete the count, the subject deals through to the end without hesitation,
'S0 as not to give away the value of the last card chosen by this counting procedure.

To simplify the count, all face or picture cards are given a value of five.

On_page 32 of the magazine, Gardner prints a sketch of a typical chain. Refer
to that if the description given below of the count is not clear enough. Assume
the number first thought of is 4, and the deal is begun. The 4th card is an ace,

HIRSAGIMOIIGIMMMMNNEM . which_has_a.value of one.— The Ace then becomes the new key
card, and the following card is counted as one. Since this ends the count, it
becomes the new key. It happens to be a king, which has a value of 5, and is the

next key card. The count begins again with the next dealt card and the fifth
card is an eight. Eight is then the key card and eight cards are dealt to produce

a queen which has a value of five. The count continues in this fashion until
the 49th card which is a key card and the Jack of Hearts. This has a value of

W

s =
This program has been verified only with respect to the numerical example given in Program Description Il. 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.

N : —_—/
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02900p Program Desecription 11

I ?
hen'al]l cards are &ea]t

ct

r T i ¢ 1 :
JOKEXOMHH® | five, but there are on] hree cards left, so w
the Jack of Hearts remains ias the last key card. This then is! the selected card.
The-caunt-has—been-silent,—of course;—and performed-stowly-enough-so—as—to—go
without hesitation which would give away the key card.| As the cards are dealt,
they are lentered into the 67/97 by entering the face value of the card as a digit
(Ace=1;J=11, Q=12, K=13 these-are- the values-for-the-machinei—not—the-five

¥
which |is [their value in the count for J,Q,K).followed by the appropriate key (A,B,C,D)
for—the suit: !
fter the deal is finished,-the subject-is-asked-to-name-histeard—+—He—is
then invited to press key E, which should print out (H3-97) and display 11.2 which
isjthe Jack of Hearts! (117 = J, decimal 2 = H?. It 15 emphasised that this result
- | I A I l | : : )y

-
Ehprpionengey 1S not certain, but that the probability of its being the correct ‘T
answer is about 5/6.

The trick is not yet over, there is a further variation suggested by
Cy Endfield of London. The key-card, in this case the Jack of Hearts, is removed
from the deck, and the remaining 51 cards handed back to the subject. He is
asked to repeat the procedure, thinking again of any number between 1 and 10, but
this time the deck is NOT shuffled. Explain that for this attempt, the machine will
read his mind and predict in advance what the key card will be. Turn the machine

away from the audience and press F and E (LBLe). The machine will print out and
display the predicted card, again with the same probability (5/6) of it being the
correct one. Assume that card 50 in the original deck was the Ace of Clubs and

cards 51 and 52 were the King of Diamonds and the 7 of Clubs. The machine will

predict that the chosen card will be 13.3 (King of Diamonds), and the chances of it
being correct are 5 out of 6.

ﬁ%n*ﬁ%“* The subject repeats the procedure, but this time the cards are not entered
into the machine, which has already predicted the outcome. Ask him to display the

card selected by him, and then turn the machine around so that he can see the display
of the card the machine had predicted he would choose.

The fact that the trick sometimes fails makes it seem more uncanny. Gardner
cites the instance when Uri Geller failed on the Johnny Carson show, and Merv Griffin
declared that the failure proved to him that Geller's powers were genuine. Gardner
also states that if two decks shuffled together are used, failure is extremely un-

\1ik61¥- Picture cards are valued at five to increase the number of low cards.

s

Reference(s)___Martin Gardner, Scientific American, in _his monthly column

"Mathematical Games", issue of February 1978, pp 27 thru 32.
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PROGRAM DESCRIPTION II (CONTINUED)

SAMPLE PROBLEM AND SOLUTION:

Assume that the number thought of is 4, and that the deck as dealt has the
distribution shown as follows (this is the same as the sketch shown by Gardner).

DISPLAY

CARD
3 of D(iamonds)

10  S(pades)
H(earts)

(Tubs)
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KEY ENTRY

3[C]
10[A]
9[B]
- 1[A]
13(B]
10[C]
1[C]
13[A]
7[C]
8[A]
3[A]
5(D]
13[D]
9[A]
11[D]
4[A]
6[D]
12[D]
6[A]
5(8B]
5[A]
6[B]
3[B]
8(B]
12[A]
10(D}]
12[B]
6[C]
3[D]
2[B]
2[A]
12[C]
4[C]
2[D]
7(B]
2[C]
10(B]
7[A]
8[C]
11[A]
8[D]
4(B]
5[C]
1[B]
4[D]
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029001) PROGRAM DESCRIPTION II (CONTINUED)
CARD SUBJECT'S COUNT KEY ENTRY DISPLAY
J D 1 11[C] 11.3
9 C 2 9([D] 9.4
9 D 3 9[C] 9.3
J  H¥** 4(New Key =5)*** 11[B] *** 11.2%%*
A C 1 1[D] 1.4
K D 2 13[C] 13.3
C 3 7[D] 7.4

(Remember that picture cards have a value of 5 for the subject's count).

That completes the dealing and counting procédure. The last key card was
the Jack of Hearts. This is alloted a value of five for the subjects count,
but the count could not be completed because there were only three cards left
in the deck. The Jack of Hearts is then the card that is chosen by the
procedure when 4 is the number initially thought of by the subject before
starting the count, and is marked *** in the sample above.

At this point, the subject is asked to write down the card he has chosen.

He is then asked to press the calculator key marked CARD [E]. The calculator
will then print (HP-97) and display 11.2, which of course is the calculator
code for the Jack of Hearts!

Since the result was correct, one can attempt the second part of the trick.
Explain that the calculator is now so in tune with the subject's mind that it
will predict what card he will choose next before he himself knows: (See page 6)

Remove the Jack of Hearts from the deck and put it aside. The calculator should
be turned away, and the PREDICT key [f] [E] pressed. The calculator will now
print out and display 13.3 which is the display for the King of Diamonds. If

an HP-97 is being used, the tape could be torn off and placed face down in front
of the audience, the calculator being left on in any case.

The deck of 51 cards is now handed back to the subject. This time, he is not
to shuffle it, but is again to think of a number between one and ten, and then
repeat the procedure of counting as before. The chances are again 5/6 that
he will pick the King of Diamonds.

How does the psychic calculator do it?

Kruskal discovered that if a count is begun on the first low card, the probability
is about 5/6 that the two series will intersect. Once that happens, then of
course they continue to go in step, and both counts will end with the same key
card. .

The second, prediction part, of the trick has the same probability. The series
remains the same, since the deck will not be shuffled, and so it does not need to
be entered again, and therefore can make its count BEFORE the subject does: In
fact, it does not count again at all. Since the original key card was removed
from the deck, the next card in sequence automatically becomes the last key card
if there are not sufficient cards to carry the count further. A special case
would be if the original key card were the last card in the deck. In that case,
the previous key card would become the chosen card. In the case where a
continuation of the count becomes possible, the count is continued in the same
fashion.
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PROGRAM DESCRIPTION II (CONTINUED) ‘ |

THE PROGRAM

The program itself is pretty straighforward, and would be much shorter if
the second part of the trick were not to be attempted.

LBLa (START) clears the registers and sets flag 0. Flag 0 is also set

when the program is loaded, so there is no real need to press START the first
time the program is used after loading. Flag O is used as the indicator that
this is a new series and the first card with a value of 5 or less should be
used to start the count - it is cleared immediately the count is started.

LBLs A, B, C, and D are used to attach the suit indicators (.1 thru .4) as
a simpler way of identifying the suit rather than having to remember to
key them in each time.

LBL 0 sets Flag 1 if a picture card has been entered, sends the program to
LBL 1 if flag O is set, to LBL 2 if a count is in progress, and to LBL 3
if the next card is a new key card, after storing the entered card, and counting it.

LBL 1 starts the count when a card of value 5 or less is first encountered
and clears Flag 0 once the count is started via LBL 4. The I register is
used for the count.

LBL ‘2 merely increases the program run time when the count is in progress
so that there is not a major difference in the times when a key card is
identified.

LBL 3 stores the new key card, the previous key card, and sets register I
to the value for the next count after clearing the registers.

LBL E recalls and prints the last key card.

LBL e determines what the predicted card will be. If the card after the last
key card will not permit a further count, that card is printed. If a further
count is possible, it enters a Toop till no further count is possible and

then prints the final key card. If the original key card were the last

card in the deck, then it goes to LBL 6 to print the key card before that.

LBL 7 is the loop.

LBL 9 prints the predicted card.

Primary Registers 1 thru 9 and Secondary Register 0 are used to store cards
input after a key card, addressed by the I Register. They are cleared
whenever a new key card is input. The key card is stored in Register E,
the previous key card in Register C, and the last input in Register D.

A1l this storage is needed for the second part of the trick, the "Prediction".
The program would run much faster if this were eliminiated, but the run time
is not too long, and it is this part of the trick which is most impressive.

Register A is used for temporary storage of the possibly predicted card,
and Reg1ster 0 (Primary) is used in this routine to determine if a further
count is possible. The I Register is again used to address the registers
storing the sequence of input cards.
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PROGRAM DESCRIPTION II (CONTINUED)

There are two ways of doing the second part of the trick, depending

on whether or not the first card chosen by the calculator was correct.
If the calculator was correct, then the trick is performed as described
previously, with the chosen card being removed from the deck.

If the first card picked was incorrect, then the second part of the
trick cannot work if the card chosen by the subject is removed. In
this case, remove the card chosen by the calculator, even though it
was the wrong card for the first part of the trick. Ask the subject
to pick a starting number between one and ten which is different from
the one he had picked for the first attempt. This eliminates an
unsuccessful chain, and the chances of success are very high. A
successful prediction at this stage of the trick is very mystifying to
one who does not know how it is done.




02900D User Instruetions

PREDICT

.4  CARD

STEP ~ INSTRUCTIONS o A'T':\‘/’l‘,’;”s KEYS b ,?Tlf,z:;s
1 | Load both sides of program card [ 1] 0.0
2 | mitialise [A ] [o0.0
3 | Enter face value of each card dealt followed NN (A 1 1 NN.1 or
by appropriate suit key, until all 52 cards NN L] NN.2 or
have been dealt and entered. NN [ ] NN.3 or
Face values of cards are: NN (o J[ ] NN.4
Ace = 1 10 |
Jack =11 1]
‘Queen = 12 [ 101
King = 13 C 0]
For Example: l:l [:|
For Ace of Clubs enter [1] [D] see 1.4 1]
For Jack of Spades enter [1] [1] [A] and 00 1]
see 11.1 [:] |__—__}
® 4 | After all cards entered, to see chosen card L1 [NN.Suit
(printed on HP-97) press CARD [ 1]
1]
5 | If Step 4 gave correct answer, remove [ ]
chosen card from deck and ask subject to ]
repeat procedure of count without shuffling 10 ]
deck, with any number between 1 and 10 as [ 1 ]
new starting point. To predict what the I ]
new chosen card will be press PREDICT (printed (10 ]
on HP-97 : NN.Suit
[ 1C 1
6 | For another trick, go to Step 2 I
1]
11
I
I
(— 1]
, I
I
10 1]
| 1]
[ 1]
1]
L 11
[ 1[_1]
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMEAITS '
o @81 %LELs 2! 16 1i 857 xLELZ 21 &3
T @82 oLy -51 858 RCLE 36 15 .
883 CLRE 16-33 859 CLRC - 18-85
T Be4 PIS 185D 868  STOC 35 12
) 885 CLRE 16-53 861 Ré -Zi
885  SFe 1§ 21 @@ @62  STOE 35 1= .
687  RTH 24 863  STOD 35 i4
gag xLBLa 21 1 a64 INT 16 34
gas . -6z 865  F1? 16 23 8!
ale 1 EBi 666 5 s
@11 GTO8 22 &€ @57  STCI 35 46
@12 xlELE 21 1z @68  RCOLD 3 14
813 -6 69 RIN 24
814 z Bz @78 xLBLS 21 6%
e1s  cToe 22 ge 671 sTO! 35 4¢
Bl6 «xLELC 2l 1z 72 RCLD 35 14
a7 -bZ 873  CF@ 16 22 @&
818 ki &3 874 RTN 24
e1a  GT06 28 85 875 sLBLE 21 15
| 28 ®LELD 21013 avé SEC 16-11
821 . -5 77 RCLE 36 15
822 4 g4 878  PRTH -14
i 23 ¥LELE 21 B¢ 879 RTN 24
624 CF1 16 22 b 888 klLBLe 21 16 15
25 X2y -41 881 RCLE 36 iS
26 ! ai @8z sTOA 35 i
azr i Ei 883  GSBS 23 85
828  K<y° 16-32 684 STO8 35 8e
@829 SF1 1€ 21 &i f8S  STGI 25 4¢
a3e R -3i A86 RCLi 36 45
831+ -5% 837  ¥=a8% 16-43
832 5TOD 35 14 888 €706 22 @
832  F8? 16 23 b6E 889 xlBLT 2187
834 G701 22 61 ' @%8 §TOR 351
835 ST0; 35 45 @91  €£sBE 23 65
836 D521 16 25 4¢ @92  S5T-8 39-45 @&
837 &TGE 2 6: @93 RCLB 36 86
@38 GTO3 0 22 a3 894  ¥=p° 16-43
839 «xLEL! 21 81 @95  ETO9 22 85
848 5 5 B8 X487 1€6-45
841 F1? 16 23 81 e97  ET0% 2z @
a4z GTO4 | 22 @4 898  STOI 35 46
843 RCLD J6 14 699 RCLi 36 45
844 INT 16 34 188 ¥=8° 16-43
845  K<y? 16-35 181 6709 22 83
646 CTD4 22 84 182 €107 22 87
847 RCLD d6 14 183 #LBLS 21 e
848  RIN 24 184 INT 16 34
849 $LBL2 21 8 185 : p
858 RCLD 36 14 186 8 6e
851 RCLD 36 14 187 a3 -4}
852 RCLD 36 14 i 188 X ye 16-34
. .. 833 RCLD 36 Is. — 18% 5 . g=
. 854 RCLD ... 36 14 — 118 RIN -~ -Z+4
855 RCLD . 36 !4 —— 111 #LBLE = 21 @€
856  RTN 24 ~=aisTERS 112 ROLC 36 13
0 1 2 3 4 5 6 7 8 9
SO St S2 S3 S4 S5 Sé S7 S8 S9
A B8 D E
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STER KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
e+ 113 SPC 1&-1T
C 44 _PRIX - -l4 170
FT o ns RN 24 .
. 116 *BL® = 21 &5
' 117 RCLA 3611
T 118 seC 0 16-1d
118 PRTX | e GRS
128 RTN 24 | ‘
121 RS 5 ‘
|
180 |
130 |
190 j
i
|
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A B C D E 4}
FLAGS TRIG DISP
a b c d e 1 ON OFF
o O| pbeG @ | Fix
0 L 2 3 4 2 10 X| eraDO | sct O
5 3 7 ) ) 5 3 2 0K | RAD O ENG O
3 0K n




