A player tosses a coinand is to score one
point for every head turned up and two for
every tail. He is to play on until his score

reaches or passesn. If p,, is the chance for

attaining exactly n, showthatp, =

1
i(p"‘l + pun—2) and hence find the value of

pll

C 2 L1
Pu — 3 2 T ( l) on

P
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Answer

N points can be scored in the following ways.
Either with n number of heads

1
—_—
211
Or
1tails and (n-2) number of heads
Thatis
T,H,H...(n — 2)times ...total n-1tosses
. : n— 1!
Internally this could be permuted in (n — 2)1.1!
= "1C, ways.
Required probability
— nh—1 1
o 1. on-—1
Or
2 tails and (n-4) number of heads
Thatis
T,T,H,H...(n — 4)times ...total n-2 tosses
: . n — 2!
Internally this could be permuted in (n — 4)1.21

= "2C, ways.
Required probability

n—a 1
= C,. o3 and soon

Hence
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Hence

Pu
1 S | 1
e n— C n— 2C oo
2u G on-— + 211—2 +
21“[ ik 1'1—1(31 3 1 n-— 2C 22 _|_ n-— 3C 23 _|_ ]

Replacingnbyn — 1, we get
Pu—l

= g1+ " 7C124 MU0 2% + MACs2% + ]

g[2_|_ 1|~-ZC 22 HE u—-30223+ n~-40324 _|_"_]

...(a)
Replacingnbyn — 2 we get
Pn—Z

1

— 2"_2 [1 + 11—301'2+ 11—40222 + 11—50323 +".]

1
on

...(b)

4_|_113023+|14C24_|_11.1C2a+ ]

adding aand b, we get

Pu—l + Pn—3

= [6+ n-2C,22 + 23["3C, 4+ "3C,] +
24["—4Cy + " 4C;] + v

2.,[6+ "T2C22 +2%("2Cy) +24(MCs) + )

Scanned with CamScanner



~ 2m [1+(2+ "2C 2') 4 2%("2C2) +

23("3C3) + ...

2 2
— §[1+2(ll—ﬂcn+ ::—201)_'_2-(11—202)_'_
23(n-303)+."]

2 L b
= a1+ 2(777C1) +28("77C2) +2°("7Cs) +

]
= 2P,

Hence
Pn 1 + P11—2 — 2(:Pn)

Now

P":____+_nl —‘—}-"2 -

ah 155 2 gng o

Substitutingn=1, wegetP, — %
Forn=2 P, = -

Forn=3 P; = »
8

11

forn=4 P, = -4
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SUDsSTItUTINg n=Il,wegettr; = >

Forn=2 P, =

|

| o

Forn=3 P;

forn=4 P, =

Hence P, = %[2 + (—=1)"(

3
4

11
16

] |
211

)]
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