STAT 110A Midterm Solution

area of {(z,):z€[0,1],y€[0,1],z+y<z}
1. (a) Pr(X +Y < ) area of unit square [0,1x[0,1]

0 z<0
22
= 0<z<1
F(z)=Pr(X+Y <z2)= 2 -
(2) = Pr( )=V 1o L2 <<
1 z>2
Pr(X>inx+y<3) L IxIxi 2
(b) Pr(X >3|X+Y <2)= Pr(;+y<%) 2 = 2 %2 gxg — % =3
2. Pr(firelalarm)
_ pr(firenalarm) pr(fire)Pr(alarm(fire) _ of
~ pralarm)y  pr(fire)pralarmyfire)+Prmo fire)Pr(alarmino fire)y — ef+(1-a)y

3. (a) PriXo=1)=1

Pr(X,=1)=1/2,Pr(X; =2) =1/4,Pr(X; =3)=1/4
Pr(X, =)=, Pr(X;=knXy=1)=Y_, Pr(X, = k)Pr(X, = i| X, = k)
—
Pr(Xo=1)=Pr(X; =1)Pr(X;=1|X; =1)
+ Pr(X, = 2)Pr(X, = 1|1X; = 2) + Pr(X, = 3)Pr(X, = 1|X, = 3)
—1/2x1/2+1/4x1/4+1/4x1/4=3/8
Pr(X,=2)=1/2x1/44+1/4x1/241/4 x 1/4=75/16
Pr(X,=3)=1/2x 1/4+ 1/4x1/441/4x1/2 =5/16

(b) Pr(X, = Z|X2 -3 r(X1=iNX2=3) _ Pr(X:=i)Pr(X=3|X=i)

(

( Pr(X;=3) 5/16
Pr(X; =1|X, =

(

(

1/4x1/4
5/><16 =1/5

_ 1/2)(1/4 _2/5
Pr X1 = 2’X2 =
o 5/16

) =
) = 5/
) =

r(X; =3|Xy=3) =

)

4 () Pr(X=inY =j)=Pr(X=iNY =jNZ=0+Pr(X=iNnY =jNZ=1)
—PrX=iNY =j|Z=0Pr(Z=0)+Pr(X =inY = j|Z=1)Pr(Z = 1)
=Pr(X =il|Z=0)Pr(Y =j|Z=0)Pr(Z =0)
+Pr( X =i|Z=1)Pr(Y =4|Z=1)Pr(Z=1)
PrX=1NnY=1)=abnm+ (1 —a)bm
Pr (X— 1ﬂY—0) —Oéﬁ1(1-’71)+(1—0é)ﬁ0(1—’}/0)

PrX=0nY =1)=a(l = Gi)n + (1 - )1 = Bo)y
PriX=00Y =0)=a( =)0 =m)+ (1 - a)l = F)(1 =)

(b) Pr(Y =1|X '):%
PrX=i)=Pr(X=iNZ=0)+Pr(X=inZ=1)
— Pr(Z = 0)Pr(X =i|Z =0)+ Pr(Z = 1)Pr(X =i|Z = 1)
PrX=1)=(1-a)b +ab
Pr(X=0)=1-a)(l-p5)+a(l-75)
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aBiyi+(1—a)Bovo

(1—a)Bo+apfr

_ a(d=B)v+1-a)(1-Fo)vo

(1—a)(1=Bo)+a(1-p1)



