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Limiting Distribution and CLT Problems

1. Let X1, X2, . . . , Xn be a random sample from Exp(λ). Let Y1=min{X1, X2, . . . , Xn}.
Find the limiting distribution of Y1.

2. Let X1, X2, . . . , Xn be a random sample from F (x) = 1− 1
x
, x ≥ 1.

(a) Find the c.d.f. of Y1=min{X1, X2, . . . , Xn}.
(b) Let Zn = n(1− FX(Yn)) where Yn=max{X1, X2, . . . , Xn}, find

lim
n→∞

FZn(t).

3. Let X1, X2, . . . , Xn be independent χ2(1) random variables. Then

Yn =
n∑

i=1

Xi ∼ χ2(n).

The C.L.T. says Zn = Yn−n√
2n

d−→ Z ∼ N(0, 1) .

Show that Wn =
√
2Yn −

√
2n− 1

d−→ Z ∼ N(0, 1) .


