Homework #2

9.9.
P(X <z) = P(ingnx>
i=1
= [ e
= L fX1+.~+Xn (ns)nds.
Thus

fz(@) =nfx,+.+x, (nx).

5.6. a) Let u =2 —y, v=1y. Then J =1 and hence,

PIX=Y <2) = [ [ 1o yefx(@)fry)dudy
B /_; /_‘: fx(u+v) fy(v)dvdu.

Thus .
f2(2) = [ fxla+ o) fr()de.

b) Let u = zy, v=1y. Then J =v"! and hence,
PIXY 2) = [ [ Loyefx(@)fr(y)dody
= [ [ pxtupo) el dvdu.

Thus .
1202) = [ Izl fy @)l o,

c) Let u=x/y, v=y. Then J = v and hence,

PIX/Y £2) = [ [Lapeefx(@) fr(y)dady
= /ZOO /O:O fx(uv) fy (v)|v|dvdu.

Thus .
fz(2) = /OofX(ZU)fY(U)|U|dU.
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5.8. a)

Thus

b) Note that

For i # j, we have

We write

For i < j, we have

E ((Yi -Y;)? - 292)2

YO (Xi-Xp)? = (X7 - 2X X, + X7)
i=1j=1 i=1 j=1
I R
i=1
= 2n(n—1)S%
1 n n
§ =g X, — X))
2n(n —1) 12_31]2_31( )
Sz = ; (Y _ Y)Q
n(n—1) .5, ’
E(Y; = Y;)? = B(Y] = 2Y;Y; + Y}) = 20,.
1
§—th= s (Y; — Y))2 — 26,).
n(n —1) 19‘%;371( J )

E((Y? = 2YY; + Y})? — 463)
04+ 405 + 04 + 205 — 405 = 2(0, + 03)

and for distinct 4, j, k, we have

Therefore

Var(S?)

n?(n —1)

1
n

E((Y; = Y;)? = 265) (Y = Y2)? — 265)
B ((Yi = Y)(Yi - Ya)? — 463)
0, — 03.

1

oo 2 B0 - 26) (06 - Y7 - 26)

n2

1<i<j<n 1<k</t<n
1 n(n —1)

- (2(04 + 63) 5

+ (04 — 0)n(n — 1)(n — 2))

n—3
(04_71—105)'



0iff 63 = 0.

So Cov(X, S?)



