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The DoctriNe of Cuances. a3

1. a* 4 44%6 | 44° & Gascc - x24abc 4 v24bec - §a1bb - 248°
+ 8abbe 4 3ac’.

2. b4 4 4b% + Gbbec - 14abb + 248 & gabec.

3. 46>+ 1et 4 1 40

The common Denominator of all their Expeftations be-
ing a4 b4’

Therefore if 4,5, ¢ are in a proportion of equality, the
OJdds of winning will be refpe@ively as 57, 18, 6.

If » be the number of all the Games that are wanring,
p the number of the Gamefters, 4, b, ¢, d, &c. the proportion of
the Chances which each Gamefter has refpe&ively to win any
one Game affigned ; let 4 4+ 6 ¢+ d &c. be raifed to the:
Power s+ 1 —p, then proceed as before.

PROBLEM IX.
T WO Gamefters, A and B, each Iu'vi/pZ 12 Counters, ploy

with three Dice, on condition, that if 11 Points come up,
B fball give one Counter 10 A5 if 14, A [ball give one Counter
to B; andthat he [ball be she winner who [ba!l |ooneft get all the
Counters of bis adverfary: Whas are the Probabilities thas each of
them has of winning ?

SOLUTION.

ET the number of Counters which each of them have

be —p; and let 4 and & be the number of Chances they
have refpeflively for getting a Counter each caft of the Dice:.
I fay that the Probabilities of winning are refpetively as #
to b%; or becaufe in this cafe p—12, 4=—=27, b—14 as 27**
to 15, oras 9™ to §™, or as 282429536481 t0 244140625,
which 1s the proportion affigned by M. Huygers, but without.
any Demonftration : _

Or more generally.

Let p be the number of the Counters of 4, and ¢ the num-
ber of the Counters of B; and let the proportion of the
Chances be as 4 to b. I fay thac the proportiuns of the Pro-
babilities which 4 has to get all the Counters of his adverfa-

will be as 47 x 4P —b6? to b? x a1 — A,
v DEMON-
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DEMONSTRATION.

LE T it be fuppofed that A Las the Counters E, F, G, H .
whofe numbcr is p, and that B has the Counters I, K, L
&< whofe nambsr is g: Morcover let it be fuppofed that the
Cuunters are the thing play’d for, and that the Value of each
of them is to the Value of the following as « to 4, in fuch a
manner that the lalt Counter of A4 tothe firft Counter of B, be
ftill in that proportion. This being fuppofed, 4 and B, in every
circumftance of their Play, may %ay down two fuch Counters
as may be proportional to the number of Chances each has to
;‘;et a fingle Counter; for in the beginning of the Play 4 may
ay down the Counter /A which is the loweft of his Counters,
and B the Counter I which is his higheft; but /7, I :: &, b,
therefore 4 and B play upon equal Terms. If 4 wia of B,
then 4 may lay down the Counter I which he has juft got of
his adverfary, and B the Counter K,; but 7, K :: 4, 4, there-
fore 4and B {till play upon equal Terms. But it 4 lofe the firft
time, then 4 may lay down the Counter G, and B the Coun-
ter /A, which he but now got of his adverfary ; but G, /::
a4, &, and therefore they ftili Play upon equal Terms as be-
fore. So that as long as they Play together, they Play with-
out advantage, or difadvantage, and confequently the Pro-
babilities of winning are reciprocal to the Sums which they
cxpet to win, that is, are proportional to the Sums they re-
fpeCtively have before the Play begins. Whence the Proba-
bility which 4 has of winning all the Counters of B, is to the
Probability which B has of winning all the Counters of 4,
as the Sum of the Terms E, F, G, 4/ whofe number is p,
to the Sum of the Terms I, K, L whofe number is q; thae
is, as a9 xa?—b? to b? x a9 — b7: As will eafily appearif
thofe Terms which are in Geomctric Progreflion are agflally
fummed up by the known methods. Now the Probabili-
ties of winning are not influenced by the fuppofition here
made, of each Counter being to the following in the pro-
portion of & to b; and thercfore when thofe Counters are
fuppofed of equal Value, or rather of no Value, but ferve
only to mark the number of Stakes won or loft on either
fide, the Probabilitics of winning will be the fame as we have
afligaed. RE-





