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A compuler program for teaching
blackjack that displays your play on a
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PLAYEBJ i5 the linest, least expensive
game and educational tool available
on the markel today.

L bles the player 10 stand or hit 1l
E‘-e wsts, split pairs up to four hands,
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PLAYBJ is available exculsively from

S.HS -.“.'.e._rjse-s B39 Mo. Highlandg
Ave., Hollywood, CA BS0038 and is
nighly &"lﬂl'_:rSE:] by Stanley Robarts,
one of the foremost experis on black-
jack in the world today.

Write ’3 the above address for

srther information.
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The Mathematics
of Gambling

Physical Prediction of Roulette Il

" 1979 by Edward Q. Thorp

by Edward O. Thorp

I found with further experiments
that my half-sized wheel was real-
ly wvery irregular. The track was
curved like a tube and the ball
“rattled around” erratically, up
and down, as it orbited. The slick
bakelite surface was moulded,
not machined. It also skidded and
bounced. And there was a horizon-
tal junction which added irregular-
ities to the track.

But full sized wheels were not
like. that. In December, 1958, |
made my first visit to the casi-
nos. I observed several regulation
wheels and found that the ball
moved smoothly in its track. Also
the track was a pair of flat beveled,
carefully machined surfaces, not a
tube. When I saw how good the ca-
sino wheels were, 1 was more con-
vinced than ever that prediction
was possible. But I needed a full-
sized wheel and some good labora-
tory equipment to continue. How
could 1 pay for it? I got my Ph.D.
in June of 1958 and was teaching
at UCLA. Though my wife was fi-
nally able to stop working, we had
no savings and I barely supported
us. I couldn’t ask her to go back to
work to buy me a roulette wheel
and to finance my pipe dream.

But I persisted. I simulated the
study of the problem of whether
the roulette ball would, for the
same starting wvelocity, travel a-
bout the same distance along the
track. I set up a little vee-shaped
inclined troungh. T would start a
marble from a fixed height (a mark
on the trough) and measure how far
across the floor it rolled. I was en-

couraged but not surprised to find
that the distance the marble went
could be predicted closely from the
starting height.

One memorable evening when
my in-laws were due for dinner, I
ran overtime on a marble experi-
ment. They came into the kitch-
en wondering why [ hadn’t come
to greet them at the door. They
found me rolling marbles down a
little wooden trough and across the
floor. All over the floor were little
distance markers and pieces of
tape.

In early 1959 Vivian and I spent
time with Mel and Judy Rosenfeld,
working on a radio link for the casi-
no test of my yet to be completed
roulette system. We took model
airplane radio control equipment
and altered it somewhat. We suc-
ceeded in getting a workable but
somewhat inconvenient radio link.

Then around March or April of
1959, I pushed the roulette project
aside. Twelve man years of black-
jack calculations arrived, cour-
tesy of Baldwin, Cantey, Maisel
and McDermott. I had convinced
myself (as described in "'Beat the
Dealer’) that I could devise a win-
ning blackjack card counting sys-
tem and now I set to work on this
intensely, The impractical marble
roller now said he could beat the
casinos at blackjack. What next?

I wrote my blackjack computer
programs in the summer and fall of
1959. Testing and debugging fol-
lowed, and then from late 1959
through early 1960 my computer
production runs produced the basic






