University of Technology Sydney
School of Mathematical and Physical Sciences

Probability and Random Variables (37161) — Tutorial/Laboratory 8

SOLUTIONS
1.
a)
1.1, 1., 1., 1. 1
i 2)=E(Z")=Zz+=22+=2%+ 22" +Z2° + = 2°.
) G@=E@) =gzt oz ez o
. ' 1 2. 3., 4, 5, 6.5 ,
I Z)==+—-2+—-2"+—-2"+—-2"+—-2" henceE(X)=05(1)=3.5
) 9x(2) 6 6 6 6 6 6 (X)=09x(1)
b)
i 10 5 __3 10 1 17
| '"(2)=—2°-— hence E(Y)=¢g/,(D)="—"-==—".
) 9y (2) 3 62° Y)=0,() 2 56
1 K=0
2
1
= k=1
i) P =k)=13 0
1 k:_3
6
0 otherwise
c)
) 95(z) =10e** ™ hence E(Q) =g,(1)=10.
e—lolok
i)  Q~Poi(10) hence PQ=K) =1 1~  ¥€{0123.}
0 otherwise
d)

11 11
g,(2)=E(")=| z'f(v)dv=| 0.1e""“dv
v 1 1

_|:0.1evlnz) :|11_|:0.1elllnz) O.lelnz):| le_z
1

In(z) Inz)  Inz) | 10In()



a)

)

gw(2)=E(Z")= I: z"Ae ™dw = I: """ e Mdw = J.: Ae @y

b)

_ J-oerw(Aln(z))dW — _Lefw(/\*m(l)) _ A .
° A-In(z) . A-=In(2)

Ql\;\/(2)=+2 hence E(W) =g, (1) _1
z[A-In(2)] A

9r(2)=E(zF) = ) 2"p(a-p)**
k=0
=pz+pz(l-p)z+pz(l-p)°z® + pz(1-p)°Z° +...

This is a geometric series, first term pz, common ratio (1-p)z.
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C) If W, ,W,,W,,...each ~exp(A) then the generating function of the variable

obtained by summing N of these is equal to multiplying the generating
functions of each of these together. For (W, +W, +W, +...+W, )=T,
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