STAT542 HW2 SOLUTION 1

Prob 1.6

po = P(0 heads occur) = (1 — u)(1 — w)
p1 = P(1 heads occur) = u(1l — w) + w(1 — u)
p2 = P(2 heads occur) = uw

Suppose pg = p; = po, (1 —u)(1 —w) =u(l —w) + w(l —u) =uw

u+w=1
_>
uw =1/3
These two equations imply u(1 —u) = 1/3,which has no solution in the real numbers. Thus,
the probability assignment is not legitimate.

Prob 1.7

a.
o — i=0
P(scoringipoints) = > (6202 (5_i)?
T 1=
b.
2 6 A2 5 N2
P(scoringipoints N boardis hit) = %( ) 52( ) , i=1,..,5

2

P(boardis hit) = m

A

Thus

P(scoring i points Nboardis hit) (6 —i)2 — (5 — i)’
P(scoreipoints | boardi hit) = (Scomng]]j(zgomds. h;))ar is hit) = (6 1) 52( 7) :
oard is hi

¢ =1, ..., 5 which is exactly the probability distribution of Example 1.2.7.



Prob 1.24 2

a.
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b.
P(Awins) = ZP(Awinsonithtoss)
i1
= p+(1-pPp+(1-pip+..
= > (-
i1
S
1= (1-pp
C.

From b, note that P(Awins) = 1_(11';_]0)2 = f(p) s.t. %f) = %(1_(17’_]9)2) = (1—(1]7—219)2)2 > 0,

which means that f(p) is an increasing function in p, and the minimum value is at p=0.
1

Using L'H Spital’s rule, we could find lim, o f(p) = limp0 75 = lim,0 ﬁ = 2.
Therefore P(Awins) > 3.

Prob 1.51

The pmf of X is :
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3 () ~ 001 3

3/\1

4 () (5)/ () =~ 0002
The cdf of X is :
(0 —oo <z <0

4616 0<zx <1
8812 1< r <2

Fx(z) =
x(#) =Y 9907 2< 1 <3
9998 3 <xr <4
L1 Tz >4
Plot of CDF F(x)
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Prob 1.53
0 y <1
F =
Y(y) { _y% yZl
a.

Dm0 Fy(y) =limy o 0=0  limy o Fy(y) = lim, (1 — yiz) =1

ii) For y < 1, Fy(y) = 0 which is a constant function. For y > 1, %Fy(y = y% > 0, so Fy(y)
is increasing. Thus, Fy(y) is nondecreasing for all y.



iii) For y # 1, Fy (y) is continuous function obviously. For y=1 lim, ,;, Fy(y) = lim,_;4(1 4

%) =0 = Fy(1).Thus,Fy(y) is right continuous function. Therefore, Fy (y) is cdf.

b.
0 y<1
The pdf of Y is = 4p =
p is fy(y) dy v(y) {;_3 y>1
C.
Fz(2) P(Z < =2)
= P10(Y = 1) < 2)
2
= PlY<—+1
( _10+ )
z
= Ky(—=+1
Y(lo—l— )
o HTl<l=2<0
-z (+H121=220
~)o z2<0
- (Zz‘zj—rfoo)?2 220
Prob 1.54
a.
w/2 w/2
1:/ f(ac)dx:/ csin:vdx:c(—cosx)]g/ch
0 0
Thus c=1.

b.
00 0 0 oo
1= / f(z)dx = / ce Vel dy = c(/ e’ dx +/ e~ dz) = c(e”®  — e "|5°) = 2¢
o o 0

— 00

Thus ¢=1/2.

Prob 1.55
Forv <5,P(V <v)=0

Forb5<v<6,1e,1<3

1

e~ dt = —e‘ﬁ|g =1—¢?
1.5

P(Vgv):P(V:5):P(0§T<3):/3



Forv > 6, i.e,t >3

P(V<wv) = P(2T <w)
P(T <wv/2)

U/2 1 .
= —e T3 dt
/0 1557

t

1— e—v/3

0 —00 <V <H
PV<v)y=<K1l—-e? 5<v<6
l—e 3 yv>6



