EXAM P QUESTIONS OF THE WEEK

S. Broverman, 2005

Week of December 26/05

Therandom variable X isdefined on theinterval [0, 2] .
Youaregiven P(X =1)=1, F(z|X <1)=2*, Fz|[X>1)=2z—-1, BE(X)=1.
Find F(1) .

The solution can be found below.



Week of December 26 - Solution

Let P(X <1)=c.

For z <1, F(m|X<1):Pé§"21):@:x2,sotha¢ Flx)=cz* for 0<z<1.

F1)=P(X<1)+PX=1)=c+1,0 P(X>1)=1-F(1) =

N[OV

—C.

For 1< <2, Fla|X >1) =0l = = FoCn)
40

sothatfor 1<z <2, Fz)=c+ 1+ (E—c)(z-1).

Then S(z) =1— F(z)isequalto 1 —ca? for 0<z <1, S(1)=3—¢,

and S(z)=1-[c+3+CE-c)z-1)]=(E-¢c)2—2) for 1<z <2.

E(X)= [IS(z)dz= [} (1 —ca®)dax+ [}(3 - ¢)(2—z)dx

—l-t+ (o) =B —1ac= 3.

P(X<1l)=c=4 sothat F(1) =4 +1=14.

Note that we have used the expectation rule for a non-negative random variable X,

E(X) = [;°S(x)dx ;since X isdefinedon [0, 2] wehave F(z) =1 for 2 > 2 and

S(2) =0 for = > 2. Alsonotethat since X has adiscrete point of probability at « = 1, the
integral of S(z) can besplitinto [} and [7.



