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Chapter5: #10, #12, #43
1.
(@) .
E(MX|M =X)=E(M?|M =X)
Since we know that (M |[M = X ) has the same distribution with M ~ exp(1+ u)

~E(M?M =x)=E(M2)=(ﬂfl)2.

(©) .

Giventhat M =Y (ie. Y <X), by the lack of memory property

X can be denote as M + X ' where X ' has the same distribution with X,
and is independent with M.

LE(MXM=Y)=E(M(M+X)M=Y)=E(M?M=Y)+E(MX'|M =Y)

E(M2)+E(|\/|)E(X')=(/1+2ﬂ)2 +/1(/11+ﬂ).

(©).
Cov(X,M)=E(XM)-E(X)E(M)

where,

E(XM)=EE(XM|M)=E(XM|M =X)P(M =X)+E(XM|M =Y)P(M =Y)
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hence,
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2.

(a).



By the lack of memory property,

P(X, <X, < Xg) =P(X, < Xg|X, =min(X,, X,, X;))P(X, =min(X,, X,, X))
=P(X, < X;)P(X,=min(X,, X,,X;))
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(b).

P(x < X,| Xy =max(X,, X,, X )): P(X, <X, <X,)
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(©).
E(max X, |X, < X, < X;)=E(X,]|X, < X, <X;)
by the lack of memory property, given on X, < X, < X,,

X, =X, +X,'

, where X, '~ exp(4,) is independent with X,, X,, X..

S E(max XX, < X, < X, )= E(X,")+E(X,|X, < X, < X,)

E(
E(X;")+E(X,[M, =X, X, <X,)
where M, denote min(X,, X,,X,).

also by the lack of memory property again, given on M, = X,, X, < X,,

E(X, M, =X, X, <X;)=E(X,+X,'[M, =X, X,"< X,)
=E(X,|M, = X,)+E(X,']X,' < X,)
, where X, ' ~exp(4,) is independent with M, X, X,.



Hence,

E(max X;|X, < X, <X, )=E(X;")+E(X,[M, =X, )+ E(X,'[X,"'< X;)

= E(Xs')+E(min(X1, X,, X3))+E(min(xz: Xs))
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(d).
E(max X;)= D" E(max(X;, X, X4)|X; < X; < X, JP(X; < X; < X,)
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Let T denote the time until the next arrival, S, denote the service time at server i, i =1,2

since the exponential random variable has lack of memory property, so

P(T>S,+S,)=P(T >S,+S,[T>5,)P(T >5,)=P(T >S,)P(T >85,) = -2 %

A+ u, /”t+,ul'



