The Mathematics
of Gambling..........

1580 by Edward Q. Thorp

¢ id you see Ken Uston
D on TV? He's amazing.
He can count every
card in the deck,” said my friend
David Menkes. I had missed the
program, so Menkes described Us-
ton’s demonstration. Menkes said
that Uston asked the host, David
Hartman, to remove one card from
the deck. Then, after thumbing
through the remaining cards, he
identified the missing card.

“Do vou think I could ever learn
to do that?” asked Menkes. I
thought for a few seconds and said,
“1 can teach you that trick in three
minntes.” (Plan on 15 minutes,
including practice.] Menkes said
“*Show me.” | did and I'll show you
now.

The Missing Card

Take a full deck of cards. Shuffle
it and remove one card face down.
The objective is to find the black-
jack wvalue of the missing card.
Take the remainder of the pack
and add the cards one at a time ac-
cording to their blackjack wvalue.
For instance, if the first few cards
were A, K, 7, 3, 9. 5, your count
goes A=1 +K=11, +7=18, +3=
21, +9=30, +5=35, and so on.
Note that A=1 and 10, J, Q, K all
count as 10. The total of all cards in
the single deck is 340. Suppose
your total is 333. Then the missing
cards must be 340 — 333=7.

Too hard? Of course. Here's an
easier way. You only need to know
the last digit of the total to find the
missing card. If the last digit is a 3,
the missing card is 7. If it is zero,
the missing card is a 10 (value),
and =o forth. Thus your simplified
count for A, K, 7, 3, 9, 5 above goes
A=1 +K=1, +7=8, +3=1, +9=
0. +5=5. and so on. You “cast out
10s.” Note that 10, J, Q, K can
be counted as zero, which speeds
things up even more.

8s and 9s are the hardest to add
on to a previous total. You can use
a trick to speed the count up more:
As 9=]10 — 1=0 — I=—1, on posi-

82 GAMBLING TIMES

tive counts vou subtract 1 instead
of adding 9. Similarly, 8=10 — 2=
0 — 2=-2: instead of adding 8,
vou can subtract 2. Notice that
this method of keeping only the
last digit of the total is the same
one used to add baccarat hands.
You could call this system of add-
ing “baccarat addition.” Mathema-
ticians call it “addition modulo
10.”

“How did you know that trick?"
asked Menkes. ““Who do vou think
Ken learned it from?" I responded.
Uston and I had met in June 1975
at Lake Tahoe, where I spoke at
the Second Annual Conference on
Gambling. During the extensive
socializing that went on, I showed
Uston and many others the above
card counting trick. It was great
fun to first amaze them with my
“ineredible card counting skill”
and then to explain the trick.

Determining Suit and Rank

If you found the blackjack trick
easy. here’s a somewhat harder
one. Suppose someone says to you,
“] want to know more than the
blackjack value of the card. Ifit'sa
ten-value card, [ also want to know
whether it's a 10, J, @, or K.”" Pro-
ceed as before—shuffle the deck
and remove one card. Now count
the remaining cards as follows:
A=1, 2=2 ...9=9, 10=10, J=
11, @=12, K=13. When you total
cards, cast out 13s instead of 10s.
{That's what makes this trick more
difficult.) Counted this way, one
deck iotals 364=28 X 13 This
means that if we count an entire
deck and cast out all the 13s, we
get a total of zero. If a card is miss-
ing. we examine the total we get.
Say it is 8. Then 5 is required to get
13=0, so the missing card must be
a 5. Noting that K=13=0 Q=12=
13 — I=—], and J=11=13 — 2=
—2 will make counting easier.

Here is a much harder trick,
especially valuable for bridge play-
ers. Take one card out of the deck,
count through the remaining cards,

and identify the missing cards by
rank and by suit. Here's how. First
suppose you only wanted to know
the suit. The bridge suits in order
of increasing rank are C (clubsl,
D (diamonds), H (hearts). and S
(spades). Count C=1, D=2 H=3
S§=4 and cast out 4s. Thus S=4=0,
and spades can be ignored. Then
the suit count for a full deckis I X
13+ 2X13+3 X 13=78=4 X 19
+2, so casting out nineteen 4s
leaves a total of 2 for an entire
pack. Now remove one card and
count the remainder, casting out
4s. If you find your total is 2, then
the missing card must count 0 to
make the full deck total 2. There-
fore it is a spade. A total of 1
means a card of suit value 1—a
club—is missing. A total of 0 indi-
cates the missing card has suit val-
ue 2, a diamond. A total of 3 tells
you the missing card is a 3 (so the
full deck will total 3 + 3 =6=6 — 4
=2), which is a heart.

To determine the rank of the
missing card, simply count
through the deck another time, us-
ing the “casting out 13s” tech-
nique explained previously. How-
ever, if you only want to count
through the deck once, which is
harder but more impressive, pro-
ceed as follows.

Keep track of two totals as you
use both casting out technigues to
count the cards. List the totalsasa
pair of numbers (rank total. suit
totall=({X.Y). Suppose the cards
begin AD (ace of diamonds), 3C.
KD, 8S, 4H, and 9S. The counting
goes like this: start at (0,0); see AD
and add (1,2), a 1 to the first num-
ber and a 2 to the second, to get
{1,2); see 3C and add 3 to the first
number and 1 to the second to get
(4,3); see KD and add 13=0 in the
first number and 2 to the second to
get (4,5)={4,1), because we cast out
4s from the second number; see 85
and add (8,0) to get 112,1); see 4H
and add (4.3) to get (16,4)=(3.0);
see 95 and add (9.0) to get (12.0)
and so forth. Suppose your final
total is (7,3). Then the rank is 6 and
the suit is 3. The missing card is
the six of hearts.

It should be evident that these
tricks are not directly useful in
playing blackjack. though they do
provide a good test of whether
you'll find card counting in black-
jack easy to learn. However, there






