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Chapter5: #33, #36, #56
1.
(@) .

X,Y be exponential random variables with rate 4 and u
by the lack of memory property, given that X >Y, X =Y is still an exponential variable with
rate A, and is independent of Y.

S P(min(X,Y)>s, X =Y >t|X >Y)

P(Y>s,X-Y>t|X>Y)
P(Y>S|X>Y)P(X-Y>t|X>Y)
P(min(X,Y)>s|X >Y)P(X =Y >t|X >Y).

Hence, given that X >Y, min(X,Y) and X —Y are independent.

(b) .
E(min(X,Y)| X >Y +c)=E(min(X,Y)[X >Y,X =Y >c)
=E(min(X,Y)| X >Y)
=E(min(X,Y)).
().
By (@), we can also know that given X <Y, min(X,Y) and X —Y are independent.
and by the previous excerise we have known that

P(min(X,Y)>s|X >Y)=P(min(X,Y)>s|X <Y)=P(min(X,Y)>s)

P(min(X,Y)>s, X =Y >t)
=P(min(X,Y)>s,X =Y >t[X >Y)P(X >Y)+P(min(X,Y)>s X =Y >t| X <Y)P(X <Y)
=P(min(X,Y)>s|X >Y)P(X =Y >t|X >Y)P(X >Y)

+P(min(X,Y)>s[ X <Y)P(X =Y >t|X <Y)P(X <Y)
=P(min(X,Y)>s){P(X =Y >t|X >Y)P(X >Y)+P(X =Y >t| X <Y)P(X <Y)}
=P(min(X,Y)>s)P(X =Y >t).

Hence, min(X,Y) and X —Y are independent.



2.
().

E(S(t))= E[sij) xiJz SEE (ﬁ) X;IN (t)j =sE [%)N(t) = sexp[,u [l_ln.

7,

E(S*(t))= E(sziﬁ fo = s’EE (ﬁ) XZIN (t)] =sE [%jw) =g exp(it(%—ln

3.
(a).
N (n) ~ binomial (n, p).

_ P(eventsatd;,i=1...r,N(n)=r)

P(N(n)=r)
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