STAT /MA 41600
In-Class Problem Set #25: October 13, 2017
Solutions by Mark Daniel Ward

Problem Set 25 Answers

. We compute as tollows: > + Yayadr = —e
1. W foll P(Y >2X +1 o Jom € Vdyd oo e, yde =
e A e = (13

2a. We compute as follows: P(max(X,Y) <1) = folfol e " Vdydr = fo o dxfol e Vdy =
(e o) (e V]ymg) = (LTI —e7) = (1 —e7')%
2b. We compute as follows: P(max(X,Y) < 2) = 02f02 et Vdydr = fo e da:f02 e Vdy =
(e o) (e =) = (1 —e?) (1 —e72) = (1 —e7?)%

2c. For a > 0, we compute as follows: P(max(X,Y) < a) = [Jfye™ v dy de =
[ e dif evdy = (—e=*l2_g)(—eV[ig) = (1 - e=)(1 — &) = (1~ ¢ "2

2d. The CDF of Z is Fz(z) = 0 for 2 < 0, and Fz(z) = (1 — e #)? for z > 0. So the
probability density function of Z is fz(z) = 0 for z < 0, and fz(2) = di(l e ?)? =
(2)(1 — e *)(e7*) for z > 0.

3a. We have P(IX — 3| < 1/2) = [[7 fx(z) dv = [}, 2/9dx + [[*(2/3 — 2/9) dv =

P18+ (22/3 — 2/ 18) [ = (3 (5/2) )/18+<(2)(7/2>/3— (7/2)%/18) — ((2)(3)/3 —
3%/18) = 11/36.

3b. We have P(|X —3| > 2) = [ fx(x)dz + [0 fx(x)dz = [} 2/9dw + [;(2/3 —x/9)dx =
2?18, + (22/3 — 2%/18)[5_5 = 1/18 + ((2)(6)/3 — 62/18) —((2)(5 )/3—52/18) =1/9.

4a. We have fx(x) = 0 for x < 0. For x > 0, we have fx(x fo fxy(z,y) dy =
Jo e dr = —e Y| = e‘373
4b. For a > 0, we have Fx(a) = [ fx(z)dz = [ e " dx = —e "[4_y = 1 — e~ Therefore,

we get Fx(x) =1—e " for x > 0, and FX(x) = (0 otherwise.
4c. For 0 < a < 3, we have FX(a) = P(X <a) = [ fx(x)de = [[x/9de = 2¥/18|3_y =
a?/18.

For 3 < a < 6, we have Fx(a) = P(X < a) = [; fx(z)dz = fogx/Q do + [;(2/3 —
z/9)dx = 2¥/183_, + (2x/3 — 2¥/18)|%_5 = 9/18 + ((2)a/3 — a*/18) — ((2)(3)/3 — 3%/18) =
17 2a/3 — a¥/18.

So the CDF of X is:

0 forx <0
7?/18 for0 <z <3

FX(LU): 9
—1+4+22/3—2%/18 for3<xz<6
1 forx > 6



