EECS 501 SOLUTIONS TO PROBLEM SET #3 Fall 2001

la.

1b.
lc.
lc.

fo(X) = 42 Fp(X). Area under f,(X) = 3(1)(3) + (1)(3) Qi(zo —10) = 1 checks.
1. Prlz >10] =1 — F,(10) = 1. 2. Prx W (

5]
3. Prib<x<10]=F,(10)— F,(5) =0. 4. Prjx =1] = 0 since F (X) continuous.

2a.

PT[Ug’:lAZ‘] = P’I“[(Al U AQ) U Ag] == P?“[Al U AQ] + PT[Ag] - PT[(Al U Ag) N Ag]
== (PT‘[Al] + PT[AQ] - PT[Al N AQ]) + PT‘[Ag] - PT[(Al N Ag) U (AQ N Ag)]

= PT[Al] + P?‘[Az] + P?‘[Ag] - P?”[Al N AQ] - (PT’[Al N Ag] + PT[AQ N Ag]
—Pr[(A;1 N As) N (A2 N As)]). The desired result follows immediately.

2b.

Priur Al = () PriA;] — () PrlAin Aj] + (5) PrlA; N A; N Ay] —
)= ) mmn + (5) ooy — -~ D" () w

— gt g — ... — (=)L 51— =0.632as n — oo.

[ 2
foy-W Y, Z) = [7 fuwy.W,X,Y,Z)dX = [ X2A(2)? log(¥)dX

3X2, for 1 < X <2;
0, otherwise

wowy(WXY,Z)
— JAG)08(). Fono(XIW.Y, 2) = Ll
Note that x is independent of {w,y, z}.

since:

at? 4+ bt + ¢ = 0 has real roots iff b> — 4ac > 0, so Pr[real roots|=Pr[b? — dac > 0]

= fo dA [T dB f()% dC fo(A) fo(B) f2(C) = [2°dA [2° dB Fy(20) f.(A) f.(B)
= [ £2(C)dC (vecall # > 0) and fopo(A, B,C) = fo(A) f(B) f.(C).

fo.c(B,C) =1/(4n?) for —n < B,C < n.
Pr[t? 4 bt + ¢ = 0 real roots|=Pr[b? > 4c]
=1-— Prlc> 2] 1- Pr[shaded region]
—1—2f0defBg dC(£)

2
=1—2fO —T(ﬁ)dB
zl—éx/iﬁﬂlasnﬁoo.
So “almost all” quadratics have real roots

if the coefficients are chosen from [-n,n].



6. Let A={(X,Y): fi,Y < fo(X)}=region of accepted z=shaded region below.

fz (X)

PriAl = [ dX [y 7 dY 1= [} fo(X)/fmdX =1/ fpn < 1since fn, > 1.
| fay(X,Y)/Pr[4], for (X,Y)eA | fm, forzeA

feya(X,Y]4) = {0, ’ for (X, Y)¢ A {0, forz ¢ A
fa (X)

fx\A<X|A) = IOT de:c,y|A(X,Y|A) = %fm = f:r:(X)7 O0<z<l1 QED




