CS 333202: Probability and Statistics
HW11 Part I

1. If we let X and Y denote, respectively, the time past 12 that the
man and the woman arrive, then X and Y are independent random
variable, each of which is uniformly distributed over (0,60). The desired
probability, P(X + 10 < Y) + P(Y + 10 < X), which by symmetry
equals 2P(X + 10 < Y'), is obtained as follows:
2P(X +10<Y)
=2/ fx+10<y f(z,y)dxdy
=2 [ [or10<y fx (@) fy (y)dody
=2 [ J¢ (&) dady
= (&) Jio (y — 10)dy
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2. Since

fX,Y,Z(xvyv Z) = fX(x)fY(y)fZ(z) 0<z< 17 0< Yy < 17 0<2<1

we have

P(X>YZ)

= [ [ fosy. xyz(z,y, 2)dvdydz
=y fylz dzxdydz

= fol fol(l — yz)dydz

= fol(l - %)dz
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3. Let G and g be the probability distribution and probability density

functions of max(X,Y)/min(X,Y). Then G(t) =0ift < 1. Fort <1,
G(t)
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uantity is the area of the region

{(z,y):0<z<1,0<y<1, 7<y<tr}

which is equal to (¢t — 1)/t. Hence

G<t):{(3_1 t<1
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and therefore,

Lot>1
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g(t) = G'(t) { 0 elsewhere



