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Solution of one selected problem

Problem 7: Since Xi ∼ Exp(λ), the pdf of each Xi is given by

fXi
(xi) = λe−λxi , 0 < xi <∞.

The probability distribution function of Xi is given by

FXi(x) = P(Xi ≤ x)

=

∫ x

0

λe−λxi dxi

= 1− e−λx, x > 0. (1)

The probability distribution function of H = max{X1, . . . , X10} is given by

FH(x) = P(H ≤ x)
= P(X1 ≤ x,X2 ≤ x, . . . ,X10 ≤ x) (since max{X1, . . . , X10} ≤ x ⇐⇒ Xi ≤ x ∀i)

=

10∏
i=1

P(Xi ≤ x) (since Xi s are independent of each other)

=
(
1− e−λx

)10
(using (1)).

Therefore the probability density function of H is given by

fH(x) =
d

dx
FH(x)

= 10λe−λx(1− e−λx)9, x > 0,

observing the face that Xi > 0⇒ H > 0.
Similarly we can compute the probability distribution function of L = min{X1, . . . , X10}

FL(x) = P(L ≤ x)
= 1− P(L > x)

= 1− P(X1 > x, . . . ,X10 > x) (since min{X1, . . . , X10} > x ⇐⇒ Xi > x ∀i)

= 1−
10∏
i=1

P(Xi > x) (since Xi s are independent of each other)

= 1− e−10λx (using (1)).

Therefore the pdf of L is

fL(x) =
d

dx
FL(x)

= 10λe−10λx, x > 0.
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