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2. (a) p(0, 0) = 35 = 1439, C A[‘”Vﬁ’ A

85
PO, 1)=p(1,0)= —— =10/39 , ‘
13-12 So[uﬁms fon ijazemg

5.4
I, )= —— =5/39
A ) 13-12
8:-7-6
(b) p(0,0,0)= —— —_ =28/143
( ) 13-12:11
70,0, 1)=p(0, 1,0) = p(1,0,0) = —> "5 _ 70420
13-12-11
~ _ 854
PO, 1L 1) =p(1,0, 1) =p(1,1,0)= 354 _ 407490
13-12-11
5.4.3
p(l, 1,1 = ——— =15/143
( ) 13-12-11

4. () p(0,0)=(8/13), p(0, 1) = p(1, 0) = (5/13)(8/13), p(1, 1) = (5/13)*
(b) p(0, 0, 0) = (8/13)°

PG, j, k) = (8/13)%(5/13) if i +j + k= |

P, j k)= (8/13)(5/13)% if i +j + k=2

Y
8.  fl=c [(y2 ~x eV dx

cyle? ,-0<y<w

W |

3,-y

ye

Ify(y)dy=lzc= 1/8 and so f(y) = ,0<y<w
0

5=+ [0 - Preay

|

= %e_lxl (1+‘x|) upon using — Iyze—y =yleV + 2y +2e7

2
6
9, (b) filx) = s J(xz +ﬂde =—(2x" +x)
7, 2 7
1 x
6 2 Xy 15
PX>Y}=— +—=dydx |=—
(©) PLX>1} 70{;@ zyj -
(d) P{Y> 12| X<1/2}=P{Y>1/2, X< 12}/P{X < 1/2}
1/2

2J J[xz + %dxdyj

= 1/2
1/2

I(sz + x)dx
0




14. Let X and Y denoted respectively the locations of the ambulance and the accident of the
moment the accident occurs.

PUY-X| <a} =P{Y<X<Y+a} + PLX<Y<X+a)

L min(y+a,lL)

9. [['Ldyde=[ldx =1 = %j Jeixdy
X 0 y
11 2 L-ay+a L L
(a) L;dx:—ln(y), 0<y<I F{ j jdxdy+ j jdxdy}
0 vy L-ay

® [~dy =1, 0<y<]

1
(©) 5

(d) Integrating by parts gives that 22. (a) No, since the joint density does not factor.

¥ 0y ==1= [ (/) = y)dy () )= [ (ot pdy =x+ 102, 0<x<1.
0

yielding the result

1 pl-x
E[Y]= -j'yln(y)dy =1/4 () PIX+Y<1}= JO JO (x + y)dydx

= [lx-x)+(1 -0 /2 =113
20.  (a) yes: fdx)=xe™, fi(y)=e”,0<x<o0, 0 <y<oo 0

——

aa—-x

1
(b) no: fix) = Jf(x,y>dy=2<1—x>,0<x<1 27 @ PUYHTSa) = | [odud ma 1+ 6 a<
00

a—x

1
M) = J.f(X,y)dx=2y,0<y<1 B OJ. J.e‘ydydx =l-ee-1,a>1

- |
(b) P{Y> X/a} = j J.e‘ydydx =a(l — e

Ox/a

33. Let X denote Jill’s score and let ¥ be Jack’s score. Also, let Z denote a standard normal
random variable.

(a) P{Y>X}=P{Y~X>0)
~ P{Y-X> 5)
_ P{Y—X—(l60—170)>.5—(160—170)}

J(20) + (152 J(20)2 + (152
=~ P{Z> .42} = 3372

(b) P{X+Y>350} = P{X+ ¥>350.5)

_ P{ X +Y-330 20.5 }

>
J0y¥ + 157 J20)? +(15)?
~P{Z> 82} ~ 2061




34. Let X and Y denote, respectively, the number of males and females in the sample that never
eat breakfast. Since

E[X] = 50.4, Var(X) = 37.6992, E[Y]=47.2, Var(Y) = 36.0608

it follows from the normal approximation to the binomial that is approximately distributed as
a normal random variable with mean 50.4 and variance 37.6992, and that Y is approximately
distributed as a normal random variable with mean 47.2 and variance 36.0608. Let Z be a
standard normal random variable.

(@) PLX+ Y2110} =P{X+Y>109.5}
{X+Y—97.6 109.5—97.6}
=p >
J73.76 J73.76
~ P{Z>1.3856} ~ .0829

(b) P{Y>2X}=P{Y-X=-5}
_ P{Y—X—(—3.2)Z—.5—(—3.2)}
J73.76 J73.76
~ P{Z > 3144} ~ 3766

35. (@) PIXi=11X%=1}=4/12=1-P{X,=0|X,=1}
() PLXi=1|Xo=0}=5/12=1-P{X, = 0| X, = 0}

36. (@) PLXi=1|X=1}=5/13=1-P{X, =0|Xp= 1}
(b) same as in (a)

. . 1
39, (@) Pix=jr=i=1L1 2 e fii=1,

5 Ny

. . 1 /& 1 /&
b) PX=jY=iy= — /N 1/5 k=1 .y
i kz Dk, 5252

k=i

(c) No.
—x(y+l)
420 @) fyxlyy = X =+ 1Yo
xe_x(y+])dx e > O <x
—x(y+l)
® Ay =277 _ o<
xe—x(y+l)dy s y

©a/x

P{XY<a} = jjxe-x(y+l)dydx
00

- .[(I ~e e dy =1 pa
0

Jfa)=e? 0<gq




5.

7.

(a) Fora>0 [/-]HPTEI/— 6

FAa)=P{X<al}
waly

= [ [0 fy )y Selutims o Thesretital Exepuiee
00

= [Fe@) /)y
0

Hay= [fr(anyfy Gy
0

b FAa)=P{XY<a}

waly

[ £ fy aay
00

[Fetal )y

0

@)= [futal ) 0¥y
0

If X is exponential with rate A and Y is exponential with rate & then (a) and (b) reduce to

A
(8) FAa)= [2e7 ypuedy
0
(b) FAa)= Jﬂe"”’yl L™ dy
Y
0

9, P{min(Xy, ..., X,)> £} =P{X, > 1, ..., X, > 1}

_ -y - -
=¥ e =g

thus showing that the minimum is exponential with rate #A.

(a) P{cX <a} =P{X<al/c} and differentiation yields

fola) = lf)((a/c) = ie*“’f(,l ale)'T(1).
c c
Hence, cX is gamma with parameters (¢, A/c).
P(X=n, Y=m)= ZP(‘,Y:n,Y:rni‘,Y2 :1)P(./Y2 =)

min{ n,m)

= )y AT AT A
et (=D (m—=i) il

18.  P{U>s|U>a} =P{U>s}/P{U>a)
I—s

,a<s<l]
1-—a

P{U<s|U<a} =P{U<s}/P{U<a}
=sla,0<s<a

Hence, U| U> ais uniform on (a, 1), whereas U| U < a is uniform over (0, a).




