“The New, Easy Way
_to Win at Craps”

for craﬁ shooters
who want every day
to be payday!

At last, 2 revealing, simplified goldming
of all the things ¥ou need to know about
dice play 1o be a happy winner. }

In plain people-to-people talk, it
leads you easily from the game's basics
all the way through the Tour simple Win
Plans that apply the sound methods of
play you'll learn.

Now, you'll know the truc secrel
of all successiul gamblers» what to bet
and whye#how to bet and whys how
much to bet and when « how Lo manage
your moneys=when and how to quil a
winner . .. and much, much more.

Think about it. How much could this
information be worth 1o you? 1Us yours
for only 3200 And, you could save many
times that the next time you play.

It’s true! This is the same book thow-
sands of happy buyers paid $20 for
Here's what some of them say: “Amaz.
fng! I won 3700 the first 10 minuges. . "
— “The besr book ['ve read on the sub
Jeer .7 — “Certginly recommend it to
the tourist or visitor here {Las Vepas) . .. "
— "A musr .. . interesting reading, con-
tains many valuable secrets . .."" = “Ac-
curare and informative marerial , .7 -
“You are certifiobly g genius, champ!"

Mo-risk guarantee. It's no gamble!
If you're not completely satisfied, re-
turn the book within 30 days for a full
refund with no questions asked.

Free gift worth over $300! Order
within 10 days and get a Las Vepas
jumbo fun pack absolutely free. That
puts you 3280 ahead right away.

Honestly, now, can you afford to miss
out on such 3 sure bet? For only 3207
Send for your copy today. You'll be
glad you did. That's guaranteed.

ORDERTODAY - TOLL FREE
BOO0-257-78B0
lin M1, call 1-800-322-8650)

with credit card information.

5472 San Patricio Drive
Sants Barbara, CA 93111

Yes, send “"The New, Easy Way to Win a1
Craps” today! Heres 520 subject to the
no-risk, money-back guaraniee.

_Rush Ist class mail! $1 added for it
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by Edward O. Thorp

I will now take you through a
simplified version of what we first
tried to do. Later, with that over-
view to guide us, I'll explain some
of the modifications we had to
make and describe our casino ex-
periences.

First, let's consider part 1, the
motion of the ball on the track. The
actual function =xft) which de-
scribes the number of remaining
revolutions x wversus the remain-
ing time ¢ is theoretically wvery
complex.

For this first simple discussion,
let's suppose x(t)=a expibt] + ¢
where a, b, and ¢ are constants and
exp is the exponential function.
This is one of the simplest math-
ematical funetions that has the
right “shape.” (Note: Mathematic-
al readers may wish to redo this
discussion using the quadratic
xft)=at® + bt + ¢ to see the dif-
ference.)

I recall that the ball velocity at
the point where it fell from the
track was about 0.5 revolutions per
second (r.p.s.) and that ten revolu-
tions earlier it was about 2 r.p.s.
Using this and the choice t=0
when the ball leaves the track gives
a=10/3, b=53/20, and e=—I10/3.
Thus, x(t)=I10exp(3t/20) — I1)3
in r.p.s., and this gives an angu-
lar velocity v in r.p.s. of uft)/=
Yexp(3t/20). Figure 1 shows a
graph of x(t).

Our first problem, and the key
one, was to predict when and where
on the stator the ball would leave
the track. This problem was key
because once we knew this, every-
thing else except rotor velocity was
a “constant.” And rotor velocity is
easy to measure in advance and in-
corporate into the prediction, as we
shall see. Our method was to meas-
ure the time of one ball revolution.

If the time were short, the ball was
“fast’’ and had a long way to go. If
the time were “long,"” the ball was
“slow’ and would soon fall from
the track.

We hit a microswitch as the ball
passed a reference mark on the sta-
tor. This started the electronic
clock. This was at time t, (to go)
with x;, revolutions to go. (There
are many such “‘marks’ awvail-
able on all actual casino wheels.)
When the ball passed the reference
mark the second time we hit the
switch again, stopping the elec-
tronic clock. That was at time ¢,
(left to go before the ball left the
track), with x, revolutions left. The
clock measured ¢, — £, the time T
for one revolution (so x, — x,=I) A
caleulation shows, for our illus-
trative xft) function, that x,/T)=
Ifexp(3T/20) — 1) — 10/3. Thus,
from T we can predict the number
of revolutions until the ball leaves
the track. For instance, if T=1 sec.,
we predict the ball will leave the
track in x/l)=I1Nexp(320) — 1) —
10/3=2.85 revolutions after the
switch is hit the second time. If in-
stead T=1!% sec, then we predict
xf44)=8.51 revolutions.

Movie Experiments

The function x(t) which we are us-
ing in this illustration is not the ac-

“tual one. The actual x(#) can be de-

termined by a “movie experiment”’
like the ones 1 described earlier
which I did in 1959 on my half-size
wheel. To do this experiment to-
day, get a full-size roulette wheel, a
large clock which reads accurately
in hundredths of a second or better,
and a video camera or movie cam-
era. Then take a movie of the orbit-
ing ball. The successive frames
give values for ¢ and xft), which can
be plotted to get an x(#) curve like






