Exercise (Class — Week 33

Problem 3.38

Let um?/LEO/ﬂ,PevFom n Erials that conditional on U=U are independent
Wit h r:ro\ombi\i{;y u For success

1. COM[’Vlté’ Ehe mean OF {lhe humber of sactesses
2. Com Pat e dhe varianc@ oF e numbe OF s4icoses

Selution oF 13
\
Let X="wa\ber oF sulieses iw the W %Pim\él. [ov\dlitmv\m\ own W=n

}here are w im{e\()ev\deu\t Lrials with comwmon rrobﬂ‘oi\}{/ \o=u o F success
TWs is the derinition oF the hivomial distribution, So

X 1=~ bin(h,u).

With this set-up we can apply the dounble expe ctation Forwnla
Cogether with o
E[u]:fouﬁo(u:[mélj:’yz ond E[XI(}\]:V\M

We +in
ED]= ELEDXIU) \=E[nUl=nEUI=Y4

Solntien of 19
In dddition to Pro‘wr{:ies inl we heek \/mr[xl(/\]: wlk (1= 14)

We uée the law oF totul vari ance

Var Tx = E&Var[XlU\_X} + Varl EL X[Uﬂ]
=E[ult(1-0) ]+ Var La- U]
=w[En- ELw]] +v [ BT -ELUT"]
\E[ujzl/l o E[w]_/(:upw\h:b%]'orl/g
= [t 4V - V]
= Yo+,




Problew 340
Prisoner trapped . o (el| contaming Elree doors.

Door 1% Leads louck aPter 2 Aays
Door L. Leads lack c«F{:Qy 3 (M\/S

Dogk 38 [ eads i\m\meA;m’cel}/ to Freedom

a) | of D ="Prisoner selocts door (Y Aycume P(0)=05,P(D,)=0.3 and

P(D,’i\: 01 What 15 Ehe GXPQL{'G(A nwmber oF Aliyd until we ’(Pmukc)é
Freegom .

Solution‘i

Let X='\Da75 wwtil fhe prisoner veathes Freedowm' Eail bime there are

3 choites apnd we asy calenlate the expected valne |y condifioning on euth
o thewm,

EY*]:E[X\DJP(Dﬁ“'E[XlDa—J P(D2) “'EJ:XIDAP(D:A
:(2+E[><]) 05 +(3+EE><])~O.3 + 0O 0.7

=149+ 0 3E[X
O.?.E)}‘]: 1 [l
Elx]=ag

b) [DI"}SOV‘QI' 34"40‘”/’ \I’l&e|/ to choose eatlhh oF tue dabrs he hasn £ mflfoa,/),
tried What is the GXPQ"{'_QV( Wumber 9F ’401)/5 Nt FreeJow\z

So|m1‘fi0\n‘5

Let Xyos denste the mumber of days to Freedom given dooigl)2,3

Are Mwﬁ”m“‘/ ><l,3 f"‘f Namber 6F y(ayé to Froefom %WN\ doors 1,5
Are Unopewed dud S0 ow.

We thew Fing
ElX0n] =% (1+EDG, ] )+ (34 Ex,s]) +Loo

=5 (24 BPEPI) 0) L 544 (usep)) ok o)
(242,045 (3+7)
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Problen 5

Markov chain {Xn,hfoy with states 0,1,2 Las Eransition ‘Pf‘obﬂtl’){/;’i‘/
Mm&tyix

P /2 V3 4/6
|0 Vs 1y
g '/2_
FP(Xe=0)=P(X,=1)=1/4 Fiwh E[xs]
Solut on;

T here ave m\\/v 2 <bate 5o P(Xoi/ﬂ‘: J/z,

To cale)ate EIXg] (we wveea P(x3= 2),P(xy= 1) ank P(X5 :Z).
Eath of ‘L‘kef.e ( on e rePVQSMJceo\ b)’

PUX5=10) = P(%5= 1 [Xo=0) Plxy=0) - P(Rs= 1 1 X0 = 1) P(Xo=1) 4P (Xg=i]%,22) P (Xo=1)

l his CXpression Feglures e l;l/\(ree/jjff’p Ergnsifion Frobu‘o3]iti€5.
FOMV\J as {;he Qlevwev\JC,ﬁ ofF P?

(Pl = P(X3=A | Xo=k).

Cé(“f(/)'ﬁtiow ?l’\/e
13 11 47 7
P3: =7 /GLF 1’028
Lf/q LZ? %7
[~ Ya %

T hus =13 L 1.5y 54
p(X,=o) o P 7 T 7 Toe
Similay]

J
- :43,
P(Xs L 21¢

(3()(3: Z): 16%31

T hese FFOIOnIOili’cieE %’l\/e all Ehe jurormatign Ineejej/
EYXJ:OP(X},;O)+1~P(><3=1)+Z~P(><3:Z)
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