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6.68

a. For the next five cars entering this intersections, let X, denote the number of cars
that tum left, X, denote the number of cars that turn right, X, denote the number of
cars that continue straight ahead, then.X,X,, X, has the multinomial distribution

with p, =0.4, p, =0.25, p, =0.35, then the probability of interest is

!
P(X,=1X,=1,X,=3)= %0.4- 0.25-0.35° =0.08575

b. X, has the binomual distribution withn =5, p, =0.25 jthen
PX,z1)=1-P(X,=0)

5
=1- [0] 0.25°(1~-0.25)°

=0.7627

c. For the 100 cars entering this intersections, let ¥ denote the number of cars that turn

left, Y has the binomial distribution with p, = 0.4, then
E(Y)=np, =40

V(¥)=np, (- p) =24

The assumption is that the frials are independent.

6.70
a. Let X, ~N(u,0,"), X,~N (t,,0,°), then the moment generating function of

Y =aX, +bX, is

M, (#)=E(e")
_ E(etaX‘ ethz)
_ E(emxi )E(ethz )
=M, (at)M, (bt)

at+o g 2 pmbivo, B 12
- e.“l 1 e.“z 2

(ap+biy )t+(azo‘12 +bioy )t2 2
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This is the moment-generating function of a nommal distribution,
thus ¥ ~ Nag, +by,,a’0* +b°0,")
b.

(ap+by )t+( aol vbloyt )fz /2

1=0

d
E()= ;,?My(f)lr:o = [(a,ul +b/,[2 ) +(a2g-12 +b2o—22)f}e

=ap +bu,

t=0}

2 2 .2, 72 21,2
V()= %My(t)lmo . |:(0.'20'12 +f)20'22)+ ((aﬂl +bﬂ2)+(a20'12 +bzo_22)r)2:|e(aﬁ1+bﬂz)t+(a T

2 ek
=ad’c] +b'o,

6.86
a. for a fixed X =xe[-1,1], we have —/1-x* < y<+1-x*, the marginal density
function of X 1s

fe@)= | £ y)dy

1-x* 1
= J. — dy
e

_2 1-x*, -1<x<1

7
b. define the set Az{(x, P x4y <l x< y} , then A1s the shadow area in the

figure below.

¥

The probability of interest is



P(X <Y) =] f(x,y)dxdy

7.3

a. X have the negative binomial distribution with » =4, p = 0.4, then the distribution

of X 1s
x+r—-1Y .
P(X =x)= p'(1-p)
r—1
x+3 4
= 3 0.4%-.0.6*, x=0,1,2,...
b.Y=X+4

¢. the distribution of ¥ is

P =y)=P(X+4=y)
= P(X =y-4)

-4+3
=(y X )0.44-0.6J"4

1
=[y3 J0.44 0674, y=45,6,...

7.9
Forye (1, e) ,

F(y)y=P¥<y)
=P <y)
=P(X <Iny)

ny
= [ 1dx
0
=]ny
Wheny <1, F(y)=0,whenyze,F(y)=1

Thus the probability density function of ¥ is



d l,l <y<e
O =—F@) =1y
dx ]

0, otherwise

7.11
Fory =0,
F(y)=PF <y)
=P(cX < y)
=P(X < %y)

1L
o

Then the probability density function of Y is

1 L

d —e ¥ >0

L =—=F,0=4c" 7
dx

0, otherwise
Thus ¥ ~ exponential(cf)
7.13
Fory >0,
Fr(y)=PT <y)

=P(e" <)

=P(X <lny)

=Fy(Iny)

Differentiation this equation, we have

L) == fy(ny)
y

2

1 1 “(ln}’*:‘-’)
=— e 2 | y>0
YZ2ro 7

Otherwise, f,(y)=0
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