Answers to Selected Exercises

2. Distributions

. Discrete Distributions

. Continuous Distributions
. Mixed Distributions

. Joint Distributions

. Conditional Distributions

. Distribution and Quantile Functions

~N N L AW =

. Transformations of Variables

1. Discrete Distributions

(M)
(%)
a. f(0)=0.0073, f(1) =0.0686, f(2) = 0.2341, f(3) = 0.3641, f(4) = 0.2587, f(S) =0.0673

b. mode: y =3
c. P(Y >3)=0.3260

1.18. f(y) = .ye{0,1,2,3,4,5}

120, f0)=(3) ()" (3" vefo.1,2.3,4,5)

a. f(0)=0.0102, f(1) =0.0768, f(2) = 0.2304, f(3) = 0.3456, f(4) = 0.2592, f(S) =0.0778
b. mode: y =3
c. P(Y > 3)=0.3370

122, f(y) = (i)o.4yo.65‘y, ye{0,1,234,5).

a. f(0)=0.0778, f(1) =0.2592, f(2) = 0.3456, f(3) = 0.2304, f(4) = 0.0768, f(S) =0.0102
b. mode: y =2
c. P(Y > 3)=0.0870

M 1.24.

a. P((X, Xp) = (x1, 1) = =, (x1, 12) € {1,2,3,4,5, 6}
Sl ez .. 12)
¢ PU=w=22% ue{l1,2,34,5 6}

d PV=v=22ve{l, 23456}

b. P(Y = y) =

2 u<v ,
e PU. V)= v)=1" L) ef1,2,3,4,5,6)
1%
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f. P(U=ulY =8) =
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1.26.

a. P(N=n)=<forne{l,2, .., 6}

b. P(X:ﬂ:é(%)" forxe {0, 1}" andn € {1,2,3,4,5, 6}
63

w V=0
120 _
w Y=l
99 _
w V=2

— & _
c PY=y)=45%5 »=3

29

W Y=4
8 _
e y=5
1 _
e V=

d PV =ny =2)=2(1) (3)". ne{2.3,4,5 6}

1.28. Let V denote the probability of heads for the selected coin and Y the number of heads.

.

5 1
n P=3
4 1
a. P(V=p)=<ﬁ, p=§
3 _
E? p_l
109 _
m V=0
b.PY=y) =45 y=1
169 _
[ V=2
K =1
e P72
16 1
c. P(V=ply=2)= w P=3
B p=1

169’

M1 1.29. Let X denote the die score.

i, xe{1,6}
P(X = x) = 274

I, xe{23.45)
¥ 1.31.

a fm=pl-p"~ ' neN,

b. P((N>n)=(1-p)", neN,
c. P(N iseven) = ;_TZ
d. f(nN iseven)=pR2—-p)(1—p)" "% ne{2 4, ..}

1.33.



13 39
a P(X:x):%, xe{0,1,2,3,4,5}
5
13 39
b. P(Y:y):%, ye{0,1,2,3,4,5)
5
13\ (13 26
¢ PX=x,Y=y)= %j{‘”) (x, ) €{0,1,2,3, 4,5
5
1.34.
16 36
a P(N =n)= M nelo,1, .., 13}
()
1.35.
20 480
a. P(sz)z%, y e {0, 1, ..., 10}
()
(48(?)
b. PX>1)=1- ~0.3377

1
500
(%)
1.36. Let X denote the line number and D the event that the item is defective.

a. P(D) = 0.037
0.541, x=1
b. P(X = x|D) =40.405, x=2
0054, x=3

1.37. f(x1, X2y ey xp) = pX(1 = p)" 7K for (x1, X2, ooy x,) € {0, 1} where k = x; + X2 + = + X,
1.38.

a gky= () pra-p" " ke(o. 1, ... n}
borip=3%"_ (1) p'a-p"

v 1.40.

a. mode: 2
b. P(N > 4)=0.10882

M 1.42.

b. Moden =1

¢ P(N<5) =22
M 1.43.

d ||l 2 3 4 5 6 7 ] 9

f(d)((0.3010(|0.1761}(0.1249{|0.0969](0.0792(0.0669]0.0580((0.0512/0.0458

c. P(X <3) =1log(4) = 0.6020



1.44.
b. IP(3§N§7)=%
¥ 1.45.

a. f(n):l—ésn(lo—n), nef(l,?2, .. 9}

b. moden =5
c PB<N<6) =2

165
1.46.
a. f(n) = 8—;5112(10 —n), ne{l,2,..,9)
b. Moden =7
c. PB<N<6) =2
825
1.47.

a fley) =5+, (ny)€(l2,3)?
b. mode (3, 3)
¢ PX>Y)=1

M 1.48.

a f(x,y)= %xy, (x, y) €{(1, 1), (1, 2), (1, 3), (2, 2), (2, 3), 3, 3)}
b. mode (3, 3)

c. P((X, Y)e{(,2),(,3),(2,2),(2,3)} =§

1.49.

_ 1| N | R
P(R =) |I55][30]|30][30|30][30]|30 [|3 |30 ||30 [|30 |30

rov=n L ZEEEEREERE

r 3 (14 (16 1|18 [|9 [111]{12[/14)|15

P(R =N > 57) [l S [ 1S

M 1.50. Gender G: 0 (female), 1 (male). Species S: O (tredecula), 1 (tredecim), 2 (tredecassini).

N
b L ot 2]

N
PSS =1 |l ioa

PG =i, S =j) i




0 |1
0 =128 /104
i I I
P &E ]
o 00
P(G =ilW > 0.2) ||5[%

2. Continuous Distributions

W25 P(T >2)=e! ~0.3679

M2.7.

b. mode 6 = g

c P(@<f)=1- ﬁ ~ 0.2929
2.10. (T > 3) = Le™3 » 04232
#2.12.

b. f(x)=12x2(1—-x), 0<x<1

c. mode x = %

dP(z<X<1)=1

M 2.13.

#2.16. P(X > 2) = 41
2.18.

c. [P’(—1<X<1)=%

2.22.

b. Mode x =0
c. PX>0)=1-¢"1%0.6321

M2.24.

¢ P(3SX<3) =512 - 5InG) + ¢ ~0.147

1
2
2.25.

a. f(x)=2e*(1—e )forx >0
b. Mode x = In(2)
c. P(X>1)=2e1—¢2 ~0.6004

2.26.



b. P(Y>X)=1

2
c. f(x,y|X<21,Y< )=8(x+y), O<x<21, O<y<2l
w2.27.

a. f(x,y)=2(x+y),0<x<y<1
b. P(Y22X) =3

2.28.

a f(x,y)=6xy, 0<x<1,0<y<]1
b. IP(YZX):%

2.29.

a. f(x,y)=15x2y,0§x§y§1
b. P(Y>2X) =1

2.30.

a. f(x,y, z)=%(x+2y+3z), 0<x<1,0<y<1,0<z<1
b.PX<Y<2)=1

2.31.

a. f(x,y)=2e %, 0<x<y<o
b. P(X+Y <1)=1-2¢"! ~0.2642

12.33.

a P(X>0,Y>0)=
b. P(X>0,Y>0)=
c. P(X>0,Y>0)=

FN SN SN P

M235.P(X <Y< Z):é
¥12.36.

a P(T>30)=2
b. P(T > 45T > 30) =1

2.38. Empirical densities, based on simple partitions of the body weight range and body length range

BW ||(0, 0.1 {|(0.1, 0.2] {}(0.2, 0.3] |(0.3, 0.4]

Density|[0.8654 |[5.8654 3.0769 0.1923

BL ||(15.29] [[(20, 25] |[(25.30] ||(30, 35]

Density|[0.0058  [|0.1577 ]/0.0346  ||0.0019

BW (0, 0.1 |[¢0.1, 0.2] (0.2, 0.3] |(0.3, 0.4]

Density G = 0](0.3390 [[4.4068 5.0847 0.1695




2.40.
c. P¥>X)=1
2.41.

c. P¥Y>X)=1
3. Mixed Distributions

M13.10.P(X>6) =2
M3.11.P(Y > X) = %
#3.12.

a P(U<D=1-¢"'~0.6321
b. P(U =2) =e 2 ~0.1353

¥ 3.13.
b.PX>1,Y<h=2
¥3.14.
b. P(V <3 X=2) =2 ~0.1031

320

4. Joint Distributions

4.6. The joint and marginal probability density functions are given in the table below; ¥ and Z are dependent.

PY=y,Z=2 P(Z =2

| y |
Ha3E3aaa0mE
ollo o |[=fofo [lo [lo

01}0

L1

[=)

W
(e}
[=)
[}
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(e}
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(e}
Er= = EIEHCE ===

5 0110 {{0 1[0 1|0 {|z=][O {0 [0
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POV = 9) |[5e] e e] 3] 3] 3] 3] 3 3

4.7. The joint and marginal probability density functions are given below; U and V are dependent.



u
P(U =u,V=v) | = P(V =v)
12 13[4 |5 [l6
1 =l oo oo s
3
2 ——OOOOQ
=
3 ———0003—6
N 2112120 [lo [Z
6[]36 36
2 9
5 36[36 (/3636 {1 36|[° (36
2 1|11
6 36[36 (|36 {36 || 6|36 36
111191 7115 1
PWU=u) 153636/ [36 | 36| [36 |

V4.38.

a. g(x)=x+21, 0<x<l1
b h(y)=y+3 0<y<I
c. X and Y are dependent.

4.9.

a. g(x)= (l+3x)(1—x), 0<x<l1
b. h(»)=3y% 0<y<1
c. X and Y are dependent.

¥ 4.10.

a. g(x)=3x2, 0<x<l1
b. a(y)=2y, 0<y<1

c. X and Y are independent.
4.11.

a. g(x)=%(x2—x4), 0<x<l1
b. h(y)=5y* 0<y<1
c. X and Y are dependent.

M 4.12.

a. f'X’y(x,y)=x+y, 0<x<1,0<y<1

o

Cfxz(xz)=2z(x+1). 0<x<1,0<z<1
cfrz(vz)=2z(y+1), 0<y<1,0<z<1
Cfx()=x+3 0<x<1
-fy(y)=y+21,0$ys1

fz2(2)=2z,0<z<1

g. Z and (X, Y) are independent; X and Y are dependent.

- 0 & O

M 4.13.

-2x

a. g(x)=2e , x> 0. X has an exponential distribution.



b. h(y) =2 (e—y —e—2>’>, y>0

c. X and Y are dependent.
M4.17.
a f(x,y)=mp —6<x<6, —6<y<6:8(x) =1, =6 <x <6;h(y) =, —6 <y <6 X and Y are independent.

b. f(x,y)==%, -6 <y<x<6:8(x) == (x+6), =6 <x <6:h(y) == (6-y), =6 <y <6; X and ¥ are dependent.

v 2 \/36-32
3168_X s =6 <X <63 h(y) = —

¢ flx, y) ==, x*+y? <36, g(x) =

v , =6 <y <6; X and Y are dependent.
T

M 4.19.

a f(x,y,20=1,0<x<1, 0<y <1, 0<z<1 (theuniform distribution on [0, 1]3

b. (X, Y), (X, Z), and (Y, Z) have common probability density function g(u, v) =1, 0 <u <1, 0 <v <1 (the uniform distribution
on [0, 1]°

c. X, Y, and Z have common probability density function A(u) = 1, 0 < u < 1 (the uniform distribution on [0, 1]

d. X, Y, Z are (mutually) independent.

4.20.

a f(x,y,2)=60<x<y<z<l1
fxy(x.y)=6(1-y),0<x<y<l
fxz(x,2)=6(z—x), 0<x<z<1
fr.z(y,2) =6y, 0<y<z<l
fx()=301-x°0<x<1
Fy()=6y(d-y),0<y<1
f2()=37%,0<z<1

Each pair of variables is dependent.

=

& o

5 mRo-s o

4.25. In the formulas below, the variables i, j, and k are nonnegative integers.

(V) ) () (i)

(52) ’
(13)

a PU=i,V=j, W=k =

13 13 26
b. P(U=i,V=j)=L(l3_i_j)

.
13 39
. [P>(U=i)=M i<13

)

i+j+k<13

i+j<13

4.30.

2

X

L_¢78, x€&R. X also has a normal distribution.

a glx) =
2V2nr
y2
b. h(y)= ——=¢ 18, y e R.Y also has a normal distribution.
3vVor

c. X and Y are independent.

M 4.31.

L_¢"2, x &R. X has the standard normal distribution.

a glx)= o ,



y2

b. h(y) = \/;_ e 2, y€&R.Y has the standard normal distribution.
i

c. X and Y are dependent.

4.34.

a. glx)= %, x € {1, 2, 3} (the uniform distribution on {1, 2, 3}).

11
Y 0<y<l1

b. h(y) = I<y<2

S
18’
2
18’

c. X and Y are dependent.

2<y<3

4.35.

a gpp=6p(l-p),0<p<1

1 —

3 y=0
b h(») =15 y=1

1 y=3

5
c. X and Y are dependent.

4.36. The empirical joint and marginal empirical densities are given in the table below. Gender and species are probably dependent
(compare the joint density with the product of the marginal densities).

i
PG =i, S = j) == P = j)
0 |1

16 ] 28 || 44
0 ==

104](104 | 104

. S~
J 104| {104 || To4
5 0|15

104|104 T4

PG=i) |2

4.37. The empirical joint and marginal densities, based on simple partitions of the body weight and body length ranges, are given in the
table below. Body weight and body length are almost certainly dependent.

. Wp | Density
Density (Wpg, Lg)
l0.011 [0.1,02] J02,031 [03 041 | Ls
(15200 o loosss  foo192 o lo.0oss |
(20.25]  Jou731 Joosos  Joa2sr o lo1s77 |
= (25, 30] 0 0.1538  Jo1731  Jo.0192  lo.0346
(30, 35 0 0 0 0.0192  [10.0019
Density Wy ||0.8654 |[5.8654  [3.0769  [0.1923

4.38. The empirical joint and marginal densities, based on a simple partition of the body weight range, are given in the table below.
Body weight and gender are almost certainly dependent.

| Density (W, G) Wpg Density G|




(0, 0.1] /0.1, 0.2] 1{(0.2, 0.3] |[(0.3, 0.4]
0 0.1923  {|12.5000 2.8846 0.0962 0.5673

G

1 0.6731 ||3.3654 0.1923 0.0962 0.4327

Density W 0.8654 {|5.8654 3.0769 0.1923

5. Conditional Distributions

5.9,
u
. PU =ulV =v) |~
a 1234-SE
1 100()0E
2 |1
2 e L]l Jolb]
2112 |[1
e ]ele]
2 12 12 [|L
4 7|7 77(’E
2012 112 {12 |11
5 S5 5] EE
212 (212 ]2]]1
6 ETHHTTHE
u
b PV =y|U = u) ==
: 2|13|14llsl6
l=====
N i Dl
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2 i [
(BRI
3 211211 1o]lo}fo
v T RREEE
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2 1
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M o (5

1 5.10. The joint and marginal probability density functions are given in the first table. The conditional probability density function of N
given the different values of X are recorded in the second table.

n
P(N=n,Y=k) |= — Py =k)
Ll {31l [ls lle
0 I
12|24 (| 48[[96 ] 192|384 || 384
. I O [y
12][12|16]]24 ][ 192 |64 ||384
1 L[] 1L 50199
: 2 0|72 76 16|96 |[725|584
1[5 1[5 16
3 W(’ﬁﬂge% 3
1] 5 5029
4 WOO%Emﬁz
1|1 8
5 lo]o Tolfo sl |




b lellel lmlw |
1 111 |1 ||1 1
PV =m g |5 s |ls s Jls |
METEN 130330
O B nEaERm
63|163]|63]163 |63 ﬁ
1 Jol[e|f12| [ ] 5113
6011601160160 || 60 @
16][24] [24][20] [15]
2 = o e el
2[4 ][5]5]
P 0110 {e]f e
4 |[10][15]
4 0o o |55l
5 00@0%%
6 00@001

1 5.12. The joint and marginal probability density functions are given in the first table below. The conditional probability density
functions of X given the different values of Y are recorded in the second table.

BX =i, ¥ = ) | A o 2
k31l e
O 73 72 2
O AR
8 ||16||16][16]116[]8 [f2
P =k) %478%478 478%1
MX:HY=H| |
R3]
0 2RI
. ST 715
" BB BHEE
SIHZUN7N7I7 |5

5.14. The joint probability density function of (V, Y) and the marginal probability density function of Y are given in the first table. The

conditional probability density function of V given the different values of Y are recorded in the second table.

mv:ny=mL—£—Jpw=m
o ]2 ]

1 S0 s |15
2 B ||x || |2
1 ENEN RN | EX
p 3 7 |27 1127 |2
T 13
1 olo [+ 1R
_ 0] 152169
PY =k) 3|5 7!
k
PV = plY =k) |—=
0 (112

T S|[E[E

2 109||77 [| Te9

1 o2

P |3 109| 77| 169

108

1 0 ([0 6




M 5.15.

a f(p, ) =6(;) P A-p*F0<p<l ke(0,1,2 3)

~

1 k=0
5
3
2 k=1
b. h(k) =1
0 k=2
1 k=3
L5
30p - p), k=0
60p>(1-p)?, k=1
c. g(plk) = 3 5
60p°(1=p), k=2
30p* (1 = p), k=3

W15.16. Let N denote the bulb number and T the lifetime.

a. P(T >1)=0.1156

b n 1 2 3 4 S

P(N =n|T > 1) |(0.6364{|0.2341{|0.0861|(0.0317}(0.0117

M 5.17.

k (1_ yn—k
aJWN:mYzbze”%i%%rnneNke{QL“qM

k
b. P(Y =k)=e"? i—‘, k € N (Poisson with parameter p)

_ \n—k
¢ PN =nX=k=e =Nl ne (ko k+1,..)

M5.18.

a_ﬂLﬁ:iJe{Ll3L0§y§i

It O0<y<l1
b. h(y)=4=, 1<y<2
2, 2<y<3
(& i=1L0<y<I
2, i=20<y<l
2, i=30<y<l
0, i=11<y<2
C. g(i|y)=<§, i=2,1<y<2
5 i=31<y<2
0, i=12<y<3
0, i=22<y<3
1, i=32<y<3




M 5.19.

a gxly)="=,0<x<1,0<y<l
)'+§
b. h(yl) =2, 0<x<1,0<y<1

s
+2

c. X and Y are dependent.

5.20.

a. g(x|y)=%, O<x<yx<l
y
X+y
(143 x) (1-x)
c. X and Y are dependent.

b. h(y|x) = ,0<x<y<l

M5.21.

_3)(2
a. g(x|y)——3, O<x<yx<l
y

b. h(y|x)=%, 0<x<y<l

c. X and Y are dependent.
5.22.

a gxly)=3x% 0<x<1,0<y<l1
b. A(ylx) =2y, 0<x<1, 0<y<1

¢. X and Y are independent.

M5.23.

—-X

— 4
a. gxly) = — O0<x<y<oo
b. h(y[x) =e*™7, 0<x<y<oo
c. X and Y are dependent.

M5.24.

a fx,y)=1 0<y<x<l
b. h(y)=-In(y), 0 <y <1
c. g(x|y)=—;, O<y<x<l1
xIn(y)
¥ 5.26.

a h(yl) =12, -6<x<6, —6<y<6:g(x|y) = .

rlv, -6 <y < x <6;X,Y are dependent.
x2 +y2 <36 gxly) =

1
- —
2 4/36—y2

5.28. In the notation below, the subscripts refer to the variable numbers

—-6<x<6, —6<y<6;X,Y are independent.
b. h(y|x) = ﬁ, —-6<y<x<6;g(xly)=

c. h(ylx) = —=

2_ .2
— x~—y° <36; X, Y are dependent.
2 V36— x2

a. f1,2|3(x, y|z) =22—2, O<x<y<z<l1
b frap(x 2y) =

C. f2,3|1(y, le)

1
y(=-y)

2
(1-x?’

,0<x<y<zxl

O<x<y<zxl



d. f1|2’3(x|y,z)=ly, O<x<y<z<l

e. faa(yr Z)=; O<x<y<z<l

z—x’

f. f3|1,2(Z|xa}’)=1+y, O<x<y<zxl

5.31. In the formulas below, the variables i and j are nonnegative integers.

(D) () Goliy)
(10)

13 13

bPW:ﬂV:&W:%:Lﬁ&iEiSS

(%)

a P(U=i,V=jW=3)= i+j<10

M5.35.
2
a. g(x|y)=2\};e 8, xe€R, yeR.
)2
b. h(ylx) = 3\/1;6_E, yER, x eR.

c. X and Y are independent.

W15.36. X and Y have the same distribution.

Z b
a. gxly) = ;e 3 27/, xeR, yeR

T2
b. A(y|x) = ;e-? 27/, yeER, xeR

6. Distribution Functions

¥ 6.26.
L ox=1
10° -
! -3
5 X532
b. f()=4=, x=2
: 10°
3 =3
0w *T32
1 —
E’ x—3

QP@5X<$=§

1, 0<p§%
> w<P<w
d Fl(p) =92 F<P<jp
> ow<r<m
3, %<p§]

6.27.

_ 1
b. f(x)__(x+1)2’ x>0



. PQ<X<3)=+

d. F‘%p):%, O<p<l1

1

C.(0,5,1,3,mﬁ

6.28.

b. g(1) =g(2) =¢B3) =

1
T 0<x<l1
c. h(x)={3(x=1), l<x<2
2x-1%  2<x<3
d PQ<X<3)=1
(4 p, O<p§i
1 1
17 Z<pS§
. THyf4lp=3)  S<rsg
e. F~ (p)=<
2, Z<p<z
2+3/4(p-3). 3<p<gy
3, %<p<1
2 3/1
£ (01 1+,/22+3/13)
V6.29
b. F(x)=-=, a<x<b
C. F_I(P =a+b-a)p, 0<p<1
3a+b a+b a+3b
d.<a, e ,b)
¥ 6.30.
b. F)=1—-¢e"", t>0
c. Gy=e' >0
d. h@t)=r, t>0
e F7'(p) =222 0<p<1
£ (0, b, ) b )
¥ 6.32.
b F)y=1-—, x>1

.G =,

Chx) =2 x>

o

x>1

o

o

1

2

-

(L) ™

v 6.34.

1

4

F'(p)=-p~ " 0<p<1

)—Ha’co>



a. F(x)=%+%arctan(x), xeR
b. F_l(p) =tan(7t(p—21)), O0<p<l1
c. (—o0,-1,0,1, 0), IQR =2

¥ 6.36.
c. G(t) =exp(—tk), t>0
d. F(t)=1—exp(—t*), t>0

e. f()=kt* 'exp(-t"), 1>0
£. F7'(p) =(-m(1-p"*, 0<p<1
g. (0, (In(@) — In3) "%, ()%, n@)"*, )

6.38.

a Fx)=4x*-3x* 0<x<1
b. (O, 0.4563, 0.6413, 0.7570, 1), IQR = 0.3007

M 6.39.

a. F(x):%arcsin(\/;), 0<x<l1
b. F_l(p) =sin(§p)2, 0<p<l

V2 V2
e

, 1>,IQR=T
¥6.41.

b F(p) =ln({), 0<p<1
¢. (=00, =In(3), 0, In(3), )
d f()=—=. xeR

(1+e%)

6.43.

b. F7!(p) = —In(-In(p)), 0< p <1
¢. (o0, —In(In(4)), —In(In(2)), —In(In(4) — In(3)), c0)
d. fx)=e* e, xeR

6.45.

b. F(x)=x—xIn(x), 0<x<1
¢ P(3<X<3)=1+50Q2) -3h0)

1 6.47.
Ay e 23 3o [[45) |[s.0) [l6.7) 7.8 |89 [o. 100 fo. 10 i) |2 o |
b v (-0, ) 1,2 ||[2.3) |[3.4 [|[4.5) ||[5.6) ||[6 =)




. y (-0, 6) ||[6.7) [|7.8) (|8 9) [[[9,10) [[[10, o)
p(r <,V =3)|p B
¥16.48.

a F(x,y)=5(xy*+yx?), 0<x<1,0<y<]
b. G(x)=1
¢ Hy)=3(y+y).0<y<l

1

2

(x+x2), O0<x<l1

x2+xy

d. G(x|y) = —, 0<x<1,0<y<]1
y+5
2
1y2hxy

e. Hyp)=3——, 0<x<1,0<y<l
X+=

2

M1 6.49. Let N denote the total number of candies. The empirical distribution function of N is a step function; the following table gives the
values of the function at the jump points.

[ Jsofs3fs4]ss]sefsss]sofeofor]

2z ]23 ke |28
G0N ol el il

7. Transformations of Variables

7.20. Let Y = X| + X, denote the sum of the scores.

N EEEN20030a0a 00 E

N2 N3N4ANSsHe NS4 N3 N2 )1
P(Y_y) 36(]36]|36][36|36]|36||36{|36]|36 |[36 ||36

b y 213 (415116 {|7 (8 ][ [|10f11 (12

|U|
8]

7 7 6
P =y) 16{[16[[64[[32]| 64| |16 [ 64]|32]|64 || 16 || 16

M17.22. LetY = X; + X, denote the sum of the scores.

y 21814 (1516 117 (1819 110]11}12

23] sell86ll5][4 3 |2
P = ) (15| |7s|| 75| |5 | 35| |75 || 28|35 ]| % |75 (|7

W17.23. Let U denote the minimum score and V the maximum score.

a PU=k=(1-5)"-(1-4" ke {1,234, 6}
b.P(V=k=(5) —-(5) . ke{1,2.3,4,5 6}
7.25.
)=
a. g(y)—4\/;,0<y<4
L o0<y<l1

avy
bog=1 o

m <y<

1

c. g(y)=4—\/;, 4<y<l16



7.217.

b. g(u,v) = % for (u, v) in the square with vertices {(0, 0), (1, 1), (2, 0), (1, —1)}. Thus (U, V) is uniformly distributed on this

square.

u, O<u<l1
c. h(u) =
2—u, l<u<?2

1-v, O<v<l
d. k(v) =
1+v, —-1<v<0

7.28. g(u, v, w) = % for (u, v, w) in the rectangular region of R* with vertices
{(0,0,0), (1,0, 1), (1, 1,0), (0, 1, 1), (2, 1, 1), (1, 1, 2), (1, 2, 1), (2, 2, 2)}
¥17.29.

a. GH=1-(1-0", 0<t<landg®)=n(1-0""" 0<t<1
b. He)=1", 0<t<land h() =nt""', 0<r<1

M7.31.

z, 0<z<1
a. f*z(z)=

2—-z, 1<z<2

2122, 0<zx<l
b fP(e) ={1-3G-DT =520 1<z<2
%(3_@2, 2<z<3

7.34. X =a+ U (b — a) where U is a random number (uniformly distributed on (0, 1)).

738 10 = a ) P72 (= p) 2 fork € (=n 2=, o n =2, ).

w17.40. x = 200

M741.LetY = |T] and Z = [T].

where U is a random number (uniformly distributed on (0, 1)).

a PY=n=e""(1-e"), neN
b. P(Z=n)y=e "D —e"), neN,

7.42.

a. G(z)=l—ﬁ, z>0
b. g(z) =——, z>0
8(2) (1+2)2 ¢

7.43. Let h denote the probability density function of Z.

a h(z)=a’>ze 9%, z>0ifa=b

b. h(z) = (e—“—e—“), 2>0ifa#b

ab
b-a

V17.44.

c. G)=e """, t>0andg(t)=nre """, t>0
n n—1
d H(z):l—(l—e‘”) , t>0andh(t)=nre‘”<1—e‘”> L 1>0

7.49.



a Gy)=1—-¢e7, y>0
b. g(y)=ae *Y, y>0

748, h(x) = e " forx €R

M7.50.g(y)=ay’"!, 0<y<l

7.51. X = m ;) T where U is a random number (uniformly distributed on (0, 1)).
. . 1 (x—ﬂ)Z
7.52. f(x) = e 2\ 7/ forx €eR.
Varo 1
7.53.g(v) = —L=¢"2" forv € (0, o).
V2rv

M7.58. g(y)=9ydfor0<y < 1.
8. Convergence in Distribution

v 8.16.

a. Point mass at x = 1

b. The standard exponential distribution, with distribution function G(y) =1 —e¢ > for0 < y < o0

Virtual Laboratories > 2. Distributions > Answers to Selected Exercises



