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Two ways OP determining an expe.c."'cvhon valiee
e ¥ -.J L]

A +ria) succeeds with }Drobo.bil-ﬂ-:) }3 anck

:{‘Qi\s wi'\'h ProhgbiliLj cl ; P+G| =1 , oand we
con ﬁne our arention to 0 < p < 1 (ie. iﬁnor‘e
-Hﬁe ex3rreme cases n w\'mic)w a '\'Tic\\ cer}-amb

succeeds or cerl‘a'mb {ails),

An experiment is a sequence o]c) Frials wp
t6 and inclucin the gf‘s% Frial thel succeeds.

“The number o -Hicds in an exrerimen¥ i S called

the \er‘\g”’\ o{) Hhat exFerimen)n We are asked
lo delermine the ex?ecli‘a}:ion value O{) the

exPerimenJr len ¥, e the Guer‘ase. length, each

leng-}ln bein:j wefﬁh¥ed with  the Pr-obqb-,["}j
o]() the CorFQSPOﬂCUﬂfj exPer'amen%-.

Tn the {?onowinj , kK ranges over the Posi-
Yive inhgers. Siace an experi ment o() \engn-,
k consishs o-F k-1 «Paiiirla +rials ﬁ:ﬂlowed

\oj 1 drial  thed succeeds , ond the swccessive

“'F'JO.\S Qare 1ﬂd€1>enden+’ PrObQ‘bq’hb -}heor:j ’}EHS
us +hal

(03 the Probqbi\i}'j 0{7 G\ﬁ eXPE’r'lmen‘}‘ OP \enj-‘rlﬁ

|34 equals C‘kd P

Hence, the exPe.cﬂax-ion value X we were
asked +to delermine s given by

(4D X = (TJ'f chp+3q"‘:+....>
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and we are \eﬁ- wnth  the d.u\b Yo sumnm  Yhis

series. 1o +this end we observe
X = <1+’2q+3o}2+....>P
qx = Co]+’2ci2+ 3(:)3-1.._.‘)1-;
and ﬁnd )g:j Sub%ro\cjrinj

(2) (1-q)x = 1+ q + qz + ....)\9

There are now three Woyy 5 vyn Wwhich we

can Proceecl.

e wWe know dhe Sum o{) the 5eome)rric
series , {.e. C1+O,+q°‘+....3 = ‘\/(’\—0,5

o e donl know the abhove , and rePea+

-\'\ne ‘}'T]C]r( CLIDOUQ, obServinj ‘QD\" \(_j 8';\[2?‘1 \Dj
y = (1 +9+ g%+ )

qQy = (q+g%+ q*+....)
bj su\:)%rc\c}-irzﬁ the two
('\—q)J = 1 .
. we in’rerrr‘e*} the rifj\ﬂ“%o\nd side op (2) .
P+ ap + cﬁ: .

n wview o{?_ (0) as the Probabz\‘.}:j thak

an eijaer‘amen¥ +ermmc\lres. Recause O'<TD , t.e.

q<i, the Pmba)bil?b og +he eXPerimen‘} Nnot
terminating equals 0 , hence Yhe r‘rgH--\nand

side o? (2) equ.a)s 1

Becauwse o? 1-6’ = TD , WwWe gﬂd in all 'H"H‘E@
cases X = 1/P
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This resull is so SimP\e et there mus
be « s\m])]er waj Yo derive it. There is.
The ec[uc\}'xon

X = 1+ 9 X

%llows because on exwf)er'tmen+ consists o)@
1 tnal Ho \Oesin with | {%llowec\ wsith Pmbabiii}

q \o\‘j o new ex?er'nmen}.

The morc.l o{) the s¥or:j 15 thet 'Hf)ef“e advo.n-\w:325
in bQinf) . COmT)u'\-'m Scien‘)-rsi‘,_“rt\’c?r_e.ipr‘eciselj in
i‘ememberinj ot the V‘!j)ﬁ'} moment Fhat }:)mlEnJric.)lJ
ihﬁhi'\‘& ohJecl-s are wost o.PProPr}a’re( hven

| . Ll
Y@ cwmrsive de]pma'}-lons, (’?emember ShsSU's
.o{Qﬁnihon OFO‘”‘ inEinite Sequence _QNES ofones:
ONES = 1: ONES .) -
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