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Answers to Selected Exercises
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Continuous Distributions
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Conditional Distributions
Distribution and Quantile Functions
Transformations of Variables

R

1. Discrete Distributions

5-y

30 ( 20
L18. f(y) = M,ye {0, 1, 2, 3, 4, 5}.

(%)

a. £(0) = 0.0073, £(1) = 0.0686, £(2) = 0.2341, £(3) = 0.3641, f(4) = 0.2587, £(5) = 0.0673

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

120,100 =(3) ()" (3) " ye10.1,2.3,4,5)

a. f(0) =0.0102, f(1) =0.0768, f(2) =0.2304, f(3) = 0.3456, f(4) = 0.2592, f(5) = 0.0778

b. mode: y =3
c. P(Y >3)=0.3370

1.22. f(y) =(§)o.4yo.65-Y,ye {0,1,2,3,4,5).

a. £(0) = 0.0778, f(1) = 0.2592, £(2) = 0.3456, £(3) = 0.2304, f(4) = 0.0768, f(5) = 0.0102

b. mode: y =2
c. P(Y >3)=0.0870

1.24.

a. P((X1, X2) = (x1, %)) = 5. (x1. %) € {1, 2, 3,4, 5, 6}

b Pr=y=2T2ye (2,3, ., 12)
o. P(U=u)=122% e {l1,2,3,4,5, 6}
d P(vV=vw=2=Lve{l 234,56}
32_6’ u<vy
e. P((U, V)= (u,v)) = L, v) €(1,2,3,4,5,6)2
%, u=y
%, u=72
fPU=uY=8=9% u=3
1 _
3> u=4

1.26.
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a P(N=n)=gforne{l, 2, .6}

b. P(X = x) =g(§)" forx € {0,1}" andn € {1, 2, 3, 4, 5, 6}

63

g Y=0
7 v=1
. PY=y) =95 y=3
W y=4
7P V=6

L

d PN =ny=2)=5(3)(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.

sl
™ VT2
a PV=v=95, v=1
3
=, v=1
|12
(5311
o3 V=0
16315 |
93312> Y=
22390 _
o V=2
b. P(Y =y) =+«
17270 _
o V=3
7355 _
a1 V=4
24671 _
o Y=
45 1
600 V=2
16 1
C. P(V=V|X=2)= ﬁ’ v:§
108
m, V=1

1.29. Let X denote the die score.

5p ¥€{1,6)
P(X =x) =

7

X Y€(2.3,45)
M 1.31.

a fm=pl-p" ' neN,
b. PN>n)=(1-p)",neN;

c. P(N is even) = %

d. fmNiseven)=pR2—-p)(1=p)" 2, ne {2, 4,..}
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1.33.

a PX=x)= ({325525;1)’)5 €{0,1,2,3,4,5)

(7))

b. P(Y =y) = 8 .y€e{0,1,2,3,4,5)

c. P(X =x, Y:y):%, (x, y) €10, 1,2,3,4,5)?
134,

a P(N=n)= (1”6)((?;;9”), nelo, 1, .., 13}
1.35.

a. P(X=x) = (iO()SE(ng)’y e {0, 1, .., 10}

b. PX>1)=1- (i ~ 0.3377

(M
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) =4 0.405, x=2
0.054, x=3

1.37. f(x1, X2, vy X2) = pF (1 = p)" " for (x1, X2, ..., x,) € {0, 1} where k = x; +xp + - + X,
1.38.

a gk =(})p"A-p"Fke{o, 1, .. n)
b r(p) =X, (1) p' A =p)"7
1.40.

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

1.42.

b. Moden =1

c. P(N <5) = %
1.43.

bfadl _Jp b Je b o Jr g o |
| 7@ |lo.3010[j0.1761]j0.1249]j0.0969] (0.0792] 0.0669]/0.0580]j0.0512{[0.0458]

c. P(X £3) =1log(4) = 0.6020

1.44.
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b. PGSN<T) =2
i 1.45.

a f(n)=1=n(10-n),n€{1,2, .9}

b. moden =5
c. PBSN<6) =t

1.46.
a f(n)=g=n*(10-n),n € {1, 2, ..., 9}
b. Moden =7
428
c. PB<N<6) =12
¥ 1.47.

a f(x,y) =36 (x+), (x, y) € {1, 2, 3}
b. mode (3, 3)
c. PX>Y)=%

1.48.

a f(x,y)= %xy, (v, y) e {1, 1), (1, 2),1,3), (2, 2), 2, 3), 3, 3}
b. mode (3, 3)
c. P(X,Y)e{d,2),d,3),2,2), 2, 3} =%

+11.49.
a |3t Js Jis 8 ]pp Jaofurfr2]a]s]o]
P(R = 1) 5550/ 30{[30 30130 |0 70 36 |30 |50 70
b. n 50((53([54[55]{56]|57]158(|59]160(/61
PNV = n) 15535 3050 136 30|50 |36 |30 |55
. r 3 014 [l6 [I8 [lo f[11]12]r4]15
P(R = 1IN > 57) |I75]l76]|6 | 6] 76 76 | 5] 5

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

all_i Jo ]t ]
PG =) | @

o (A (i

~ |44l 6 | 54
P(S =) ||70a|[T0z|[To2

P(G=iS=)) i
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d. i
PG =W > 0.2) ||33]5

2. Continuous Distributions

25.P(T>2)=e¢"! »0.3679
2.7.

b. mode 0 = %

c. P(@<%)=1 —ﬁ ~ 0.2929

2.10.P(T > 3) = o3 » 04232
¥ 2.12.

b. f()=12x*(1-x),0<x<1

c. mode x = %

d P(i<X<l)=1

#2.13.

_ 1
b. f(x)—nm, 0<x<l
. P0<X<j)=1

M2.16.P(X>2) =1
#2.18.

. P(-1<X<l)=1

2.22.

b. Modex =0

c. PX>0)=1-¢"! 206321
¥2.24.

C. [P’(

<X<1)=1mQ) -1In@3)+¢~0.147

L
2
2.25.

a. f(x)=2e (1 —e¥forx>0
b. Mode x = In(2)
c. PX>1)=2e"! —e~2 »0.6004
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2.26.

b. PY2X) =1

o f(x )X <35 ¥Y<3)=8x+y), 0<x<30<y<j
#2.27.

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

2.28.

a. f(x,y)=6x2y,0§x§1,()§y§1
b. P(Y > X) =1

2.29.

a. f(x,y)=15x2y,0§x§y§1
b. P(Y >2X) =1

#12.30.
a f(r,y.0)=3(x+2y+32.0<x<1,0<y<1,0<z<1
b.PX<Y<Z)=L

#2.31.

a fx,y)=2ere Y, 0<x<y<oo
b. PX+Y<1)=1-2¢"! »0.2642

#12.33.

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

Bl— A= B—

M235.PX<Y<Z)=1
¥12.36.

a P(T >30)=2
b. P(T > 45| > 30) = 5

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

b. BL |15, 29] ||20, 25] (|25, 30] ||(30, 35]
Density|(|0.0058  |{0.1577 ]{0.0346  {|0.0019
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BW 0, 0.1] 0.1, 0.2] (0.2, 0.3]

(0.3, 0.4]

Density G = 0/0.3390 (14.4068 5.0847

0.1695

2.40.
c. P(Y>X)=1
2.41.

c. P(Y>X)=1

3. Mixed Distributions

310.P(X>6) =1

M311LPY>X) =3
#3.12.

a PU<1)=1-¢"! 06321
b. P(U=2)=¢"2~0.1353

13.13.
b.PX>1LY<D=2
3.14.

1 _ _ 33
b. P(V <3 X=2) =35 ~0.1031

4. Joint Distributions

http://www.math.uah.edu/stat/dist/ Answers.xhtml

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

y
PY=y Z=2) [ | P(Z=2)
213 14 |5 16 |17 118 llo flo 11|z
-5 0 {fo fo {fo fo {l=fo {fo o [o [lo |l
1 1 ::2
—4 0 {lo lo {fo [I5llo [z&llo flo {[o [jo |l
-3 0 o flo {[xfo [l |l [lo [o |IZ
1 1 1 1::4
-2 0 1[0 1135110 1136]10 lI5€l10 {I3€ll0 (|0 (|36
1 1 1 HNIRNIE
-1 0 13519 1136110 {13610 113610 |[36I0 |36
Z P— p—
1 1 1 1 1 1116
0 36](0 [I36](0 [|36[(0 [I36[[0 (360 |[z6]|36
] 1 ] R NERINIIE
1 0 13619 113610 {13610 113610 |36[I0 |36
1 1 1 L T
2 0 36/0 1136110 |[36[I0 (13610 [0 (|56
3 0 {fo flo {[xfo [lx=lo [l<lo [Po o |l
1 1 ::2
4 0 {lo lo {jo [I5gllo [z&llo flo [[o [jo |52
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]

2]

6(36[36]|36

&l-
S
&=

5 0 1[0 10 }j0 |0

1231145
PY =y) 36|36 ||36| |36 |36

[y

3l
Kl
)
[

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

P(U=u,V=v) PV =v)

,_.
)
oY)
=
)
[=)}

—

(98]

oxl“
[=)
(e
[=)
[=)
S

W

>N

[\S)
e
=
S
S
S
S
al=

w
e
&l
=
S
=
S
&l

N
e
e
e
=
S
S
X

(9}
K
K
K
K
(95}
ol_
[=)
|

36

36

(@)}
&
&
[
&
3l
I
[e)}

—_
—_

155

[=)}
&
[~
|
al»
&l
=)}

=

PWU =u)

~14.8.

a. g(x):x+%,0§x§]
b h(y)=y+50<y<]
c. X and Y are dependent.

4.9.

a go)=014+3x)1-x),0<x<1
b. h(y) =3y*,0<y<1
c. X and Y are dependent.

¥ 4.10.

a. g(x)=3x2,05x§1
b. h(y)=2y,0<y<1

c. X and Y are independent.
4.11.

a. g(x)=%(x2—x4),0§x§l
b. h(y) =5y*,0<y<1
c. X and Y are dependent.
¥4.12.
a. fx,y(x,y) =x+y,0<x<1,0<y<1
b. fxz(x.2)=2z(x+3).0<x<1,0<z<1
¢ frz(y2)=2z(y+3).0<y<1,0<z<1
d. fX(x)=x+%,0§x§l

e fy(M=y+3,0<y<1
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f. f,(2)=22,0<z<1
g Zand (X, Y) are independent; X and Y are dependent.

#14.13.

a. g(x) =2e2%, x> 0. X has an exponential distribution.
b. h(y) =2 (e‘y - e‘z«"),y >0
c. X and Y are dependent.

¥4.17.

a. f(x,y) = %—63x§6,—6§y§6'g(3¢)=$2 —6<x<6;h0) = 12, —6 <y <6; X and Y are independent.
b. f(x,y) = Lz_ <y<x<6;g(x)= 72(x+6) 6 <x<6;hy) = 72(6—y),—6§y§6;XandYaredependent.

36—y
¢ fx y) =5, 2% 4% <365 800 = YO _6 < x < 6; h(y) = \/ ,—6 <y < 6; X and ¥ are dependent.

#4.19.

a. f(x,y,20=1,0<x<1,0<y<1,0<z< 1 (the uniform distribution on [0, 177

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, 112

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

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

4.20. In the notation below, the subscripts refer to the variable number.

a f(x,y,2)=60<x<y<z<l1

b. fia(xy)=6(1-y,0<x<y<1
¢ fi3(xz)=6@z-x,0<x<z<1
d. fa3(yz)=6y0<y<z<1

e. f10)=3(1-x%0<x<1

f. fomM=6y(1-y),0<y<1

g f3(2)=322,0<z<1

h. Each pair of variables is dependent.

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

a PU=i,V=jW=k= () )(;SZ;B i=j- k),

i+j<13

i+j+k<13
13)(13 26
b. P(U=i,V:J’)=M

(I
(") (%)

c. P(U=1i)= > 113
(1)
4.30.

2
a. glx) = > \}2_1[ e 8, xeR. X also has a normal distribution.

2

y

b. h(y) = 12 = e 18, ye€&R.Y also has a normal distribution.

¢. X and Y are independent.
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4.31.
R o
a. glx)= o e 2, x € R. X has the standard normal distribution.
2
y
b. h(y) = \/IT_n e 2, ye€R. Y has the standard normal distribution.

c. X and Y are dependent.
4.34.

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

—_

1

, O<y<l1

—_
oo

b h() =43 1<y<2

2

50 2<y<3

c. X and Y are dependent.
4.35.

a. g(p)=6p(l-p),0<p<l1

b h()={3. y=1

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).

|
PG =i 8=)) PSS =)

o o]
1o |[28 ]as
0 104||T04||T04
- N
J 104|104 |[T04
a0 [1a 56
2 104||104||T04

. 59 |[ 45

P(G =) Toal|Toz 11

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.

) Wpg Density
Density (Wg, Lg)
©,0.1] [©.1,021 [[©02 031 (023, 04] Lg
(15, 20] 0 0.0385 0.0192 0 0.0058
(20, 25] 0.1731 {(0.9808 0.4231 0 0.1577
Lp
(25, 30] 0 0.1538 0.1731 0.0192 0.0346
(30, 35] 0 0 0 0.0192 0.0019
Density Wp 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.
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Body weight and gender are almost certainly dependent.

Density (Wg, G) Vs Density G
(0, 0.1] [|(0.1, 0.2] [[(0.2, 0.3] [|(0.3, 0.4]
0 0.1923  {|2.5000 2.8846 0.0962 0.5673
¢ 1 0.6731 ||3.3654 0.1923 0.0962 0.4327
Density Wp 0.8654 [|5.8654 3.0769 0.1923

5. Conditional Distributions

u
PU =ulV =v) |= __|
12 13 llg 5 |le
1 1 {0 flo {o o Jjo |
2 21 fo {lo fo {lo
3 1B [ o fo [lo
v 22 2 I
4 717 17 (|7 010
212 112 (12 ||1 ]
5 g lls 15 (|5 [ |1°
22202 217 ]
6 ot o | [ v i [

N given the different values of X are recorded in the second table.

n
P(N=n,Y =k |— — P(Y = k)
1 3llalls lle
Al {163
0 121124 (|1481]1961]1921|384]|384
A s |l [0
1 12([12]] 16|24 ]/192]|64 ||384
1 1 115 5 99
2 0 |[zz||75||T6|[o6 ||T28]|35
1 115 5 64
ki3 0 10" |izs|[2z |96 |[o6 ||384
5 5 29
4 0 {10 10 (|56 |[Toz|[T28 ||38%
1 1 8
5 0 1[0 {0 [0 ITo3llsz lI332
1 1
6 0 1[0 {0 [0 10 |i353/I337
1 1 1 1 1
P(N =n) sllsllslls lle [I5 [
PIN=nlY =k (1 |2 |3 5|6
0 3268 [[4 [[2][1]
631163 ]|63(||63]|63]]63
: 16[s] 25 [T ][5 |
60](60[[60[[60]]60]]60
k —
) 16(124|24][20][15
0 9911991199 1{99]]99
2[4 [s]]5]
3 0 {0 (176||T6]|76|[T6

http://www.math.uah.edu/stat/dist/ Answers.xhtml

5.9. The conditional probability density functions of U given the different values of V are recorded in the table below.

5.10. The joint and marginal probability density functions are given in the first table. The conditional probability density function of
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4

4 [110]]15
010 10 (Iz9]l20179

5

11|13
7 |12

l6

JoJlo o dfo Jo1ft ]
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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.

| & |
PX =i Y=k P(X = i)
Hﬂﬂﬂﬂﬂ
LI|1]1 1|1
0 151 e e et
! 1 INIERIEN BRI 1
1 8 ||Te|[76|[T6 | T8|[s |2
P =0 |53 |7 s || 5= !
IP(X=i|Y=k)| i |
(]3]l
2014 |14||4]14][2
G
l
— I

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

k) \—‘ PV =p)

T LT T
1 5 5 |[s

2 48 48 48 |12

1 4 fla |l (fa

p 3 27 127 |[27 |12
1 oo 3 |5
109|154 /169

PY = k) 132|532 [|732 ||

P(V = p|Y = k) I—I

1

2 109 77 169

1 64 132 16

p 3 109({77([169

108

1 0 1|0 (1150

5.15.

a f(p. b =6(})p* A=p*0<p<ke(01,2,3)

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

7/16/2009 5:40 AM



Answers to Selected Exercises http://www.math.uah.edu/stat/dist/ Answers.xhtml

1 _

5. k=0

3

1o’ k=1

b. h(k) =<

3 _

i k=2

1 _

s, k=3

30p(1-p)t, k=0

60p>(1-p), k=1
c. g(plk) =3
60p>(1-p)?, k=2

30p* (A =p) k=3
5.16. Let N denote the bulb number and T the lifetime.

a. P(T>1)=0.1156

el B e s
| POV = niT > 1) |j0.6364/[0.2341]0.0861](0.0317]j0.0117]

M5.17.

k _yn—k
a PN=nY=k=e' 00 neNke(01,..n)

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

_yn—k
¢ PN=nX=k=e1-PLL etk k+1,..)

n—h! ’
¥15.18.
a fi,y)=5,i€{l,2,3L0<y<i
o 0<y<l
b h(y) =47 1<y<2
%, 2<y<3
1% i=1,0<y<1
2, i=20<y<l
Z, i=3,0<y<l
0, i=11<y<2
c.g(ily)=<§, i=2,1<y<2
2, i=31<y<2
0, i=1,2<y<3
0, i=22<y<3
1, i=3,2<y<3
¥ 5.19.
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a gy ="=,0<x<1,0<y<1
)’+2

b. Aol =2, 0<x<1,0<y<1
x+2
c. X and Y are dependent.

¥15.20.
a. gxly) = 0<x<y<1
b. h(ylx):L O<x<yx<l1

A+300-x’
c. X and Y are dependent.

#5.21.

a. gxly) = 0<x<y<1

b. h(y|x)=—2,0<x<y<1
1-x

c. X and Y are dependent.

5.22.

a. gxly) =3x%,0<x<1,0<y<1
b. h(ylx) =2y,0<x<1,0<y< 1
c. X and Y are independent.

5.23.

a. glxly) = —,y,0<x<y<oo

b. h(ylx) =e* Y, 0<x<y< o
c. X and Y are dependent.

5.24.

a. f(x,y)=£,0<y<x<l
b. h(y) =-In(y),0<y<1

c. glxly) = xln(y),0<y<x< 1
5.26.
a. h(ylx) = Lz —-6<x<6,-6<y<6; g(x|y) 11—2 —6<x<6,-6<y<6;X,Y areindependent.
b. h(ylx) = L() —6<y<x<6;gxly) = —6 <y <x<6;X,Y are dependent.
c. h(ylx) = x? +y? < 36; g(x|y) = l x? —y? <36, X, Y are dependent.

2\/3o—x2’ 2\/36—)12’

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

a. f1a3(x k) = 0<x<y<z<l

b. fap(x ) = y(l y),()<x<y<z<1
C. f2,3|1(y,z|x) )2,0<x<y<z<1
d fips(ay.2) = —0<x<y<z<1

e foys(xz) = 0<x<y<z<l

http://www.math.uah.edu/stat/dist/ Answers.xhtml
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f. f3|1,2(Z|xsy)=1+y,0<x<y<z<1

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

i 10—i—j

13\ (13 13
a.MU=Lv=ﬂW=$=£JL%%——li+jgm
10

i —i

13\( 13
b. IP’(U=iIV=3,W=2)=%, i<8

5.35.

(S}

X
1

a. g0y =577

e 8, xeR,yeR.

-
(S}

b. h(y|x)=3\l/2_"e 18,

c. X and Y are independent.

o

yeR, xeR.

5.36. X and Y have the same distribution.

2 (s
a. g(xly) = §e30

T 2(s-da)
b Al = /2 e 3072 yeR xeR
6. Distribution Functions

6.26.

b f) =93, x=2

%, x=3

c. PQ<X<3)=1
I, 0<p<ss
Lohersh
d F'(p)={2 Z<p<s
> <P
L3, 19—0<p$1

¥6.27.
_ 1
b. f(x) = e x>0
. PQ<X<3)=5
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d Fl(p) =15, 0<p<1
e. (0.1 1,3, )
i 6.28.

b. g()=g2)=gB) =15

o 0<x<1
c. h(x)=45(x—1), l<x<?2
2= 2<x<3
d PQ<x<3) =1
( 1
4 p, O<p§z
1 1
1, 4—<PS§
1 1 7
. I+4/4(p=3), 3<r<q
e. F7'(p) =1
7 2
2, E<pS§
3 2 2 11
2+4/4(p-3), 3<r<q
%<p$l

£ (0 11+ /52+3/4.3)
¥16.29.

b. F(x) = aa<x<b

c. F~ ()=a+@—@n0<p<1

d. ((1, 3a4+b’ a;—h’ a+43b b)

6.30.

b. F)=1—-e"",t>0
c. GOy=e " t>0
d ht)y=r,t>0
—1( .\ — —Ind-p)
e. F @)——jf<0<p<l
£ (0’ In@)-InG3) In@) In@) oo)

r [ B

6.32.

b. F)=1-1.x>1

o

Gu)-—x>1
d h(x)=%x>1
e F''(p)=0-p " 0<p<l

( (%)—l/a )—I/a’ (%)_l/a,oo>

6.34.

=
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a. F(X) =%+%arctan(x),x eR
b. F7'(p) =ta“(7‘(l’—%)),0<p< 1
¢. (=00, =1, 0, 1, 00),IQR =2
¥ 6.36.
c. G(t) =exp(—t),1>0
d. F()=1—-exp(=t), >0
e J = kit exp(=it). 1> 0
f. F7'(p) =(-In(1-pn'’* 0<p<1
g (0, tn(@ - m@3)'*, n(2)"*, In4)''*, )

6.38.

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

6.39.

a. F(x)=%arcsin(\/)_c),0§xsl
b. F7'(p) =sin(§p)2,0<p<1
. (0, +g, 1), QR = V2

2
¥ 6.41.

2

11
4022

N —

b F~' (p) =In(72;).0<p<1
¢. (—oo, =In(3), 0, In(3), o)
d. f(x) = (E— xeR

1+e¥)2’

6.43.

b. F7'(p) = -In(=In(p)), 0 < p < 1
¢. (—oo, —In(In(4)), —In(In(2)), —In(In(4) — In(3)), o)
d. f(x)= e ¢ e xeR

6.45.

b. Fx) =x—xIn(x),0 <x < 1
c. P(3<X<1)=f+1In@) -1I@3)

71 6.47.
Ay e |23 |B.o |49 (5.0 fie.n |78 8.9 [o.10 [ 1) |12 |12« |
P(Y <) o S | o O | |
bl o o 23 5.9 |45 5.0 s |
PV < |0 S s i i
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c. y (=00, 6) [[[6,7) [|[7,8) [[[8,9) |[[9,10) ||[10, co)
2 4 6 8
P <yV=3)]0 9 9 5] 5 1
¥ 6.48.
a F(x,y):l(xy2+yx2),0<x<1,O<y<1
b. G) =1 (x+x?),0<x<1
c. Hy) =3 (y+y*).0<y<1
L2y
d. G(xly) = 2 : 0<x<10<y<1
y+3
lyz+xy
eH(y|x)—2—l,0<x<l,0<y<l
+_
2

http://www.math.uah.edu/stat/dist/ Answers.xhtml

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 t

he function at the jump points.

n 50|153(154(55(156{57(58[|59|{60f61

PN <n) |135(30||30|30|/30([30 30|30 |30 !

L2113 ({7 |(11)14123]f36]28

7. Transformat

7.20.Let Y =

ions of Variables

X1 + X, denote the sum of the scores.

a y 23 14 |I5 [l6 {[7 {18 {lo [1o]f11]j12
P(Y =) |155]156]|5¢|[56 |56 136 |36 [7¢ |36 |36 [
ol v 2B Jalls Js |7 Jis Jlo Jrofit]r2]
ror = [ R

722. LetY =

X1 + X, denote the sum of the scores.

y 203 114 1[5 116 1|7 18 [|9 [|1OfjL11f12

P =y) (33|73 75||35| 75||75 | 75| |73 || 75 |75 | 75

213145 fef8ffellsfidn3|z2

7.23. Let U d

a. P(U=k) =
b. P(V=k) =
¥7.25.

enote the minimum score and V the maximum score.

k
(1-5%

) - (1-5" ke (1,2.3,4,5,6)
(%)n—(kT) ke {l,2,3,4,5,6)}

a. g(y) = \/_O<y<4

|’_‘

b. g(y) =

4
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c. g(y):%ﬁ, 4<y<16

7.27.

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<l1
d. k(v) =

1+v, —-1<v<0

7.28. g(u, v, w) = % for (u, v, w) in the rectangular region of R3 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)}
7.29.

a. G(t)=1—(1—t)”,0<t<1andg(t)=n(1—t)”_1,0<t<1
b. HO)=1",0<t<land h(®)=nt""',0<t<1

¥7.31.
N f""’z(z)= Z O0<z<l1
2—z, 1<z<2
%f, 0<zx<l
b)) = 1mrE- DT m@-D% 1<
13-2% 2<z<3

7.34. X =a+ U (b — a) where U is a random number (uniformly distributed on (0, 1)).
7.38. f(k) = ((,,+’§C),2)p(”+")’2 (A1=p) P2 forke{-n2—n,...n—-2, n}.

—In(1-U
r

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

M 7.41.Let Y = |T] and Z = [T].

a. P(Y:n):e_rn(l —e_r),l’lEN
b. PZ=n)=e"®"D(1-¢"),neN,

B 7.42.
2 G@)=1-1—2>0

1
b. g(z) = T z>0

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

a. h(z)=da’ze 9%, z>0ifa=b
b. h(z)=%(e_“—e‘bz),z>0ifa7éb

7.44.

c. GO =e " t>0andg®) =nre " t>0
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d Hn=1-(1—-e")" t>0and h(t) =nre "' (1—e")" "1 1>0
¥17.49.

a G)=1—-e7y>0
b. g)=ae Y, y>0

7.48. h(x) = ﬁ e~ " forx € R

M7.50.¢g) =ay*"!, 0<y<l1

751.X = m where U is a random number (uniformly distributed on (0, 1)).

1 /x 2
7.52.f(x)=\/21_”e‘5(7) forx € R.

1
7.53.g(v) = \/Z%e‘i Y for v € (0, o).

M7.58. g(y) =9y for0 <y < 1.

8. Convergence in Distribution

8.16.

a. Point mass at x =1
b. The standard exponential distribution, with distribution function G(y) =1 —e™ for0 <y < o

Virtual Laboratories > 3. Distributions > Answers to Selected Exercises
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