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CHAPTER 1
1.1
N2t
1
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n, Mon,
158
(a) Z “2{
i=1
(b) 0123
21 0123
012 =13
3 01
N1 Ni
1.2 ¥ nyy= Y n,=nn,
i=1 i=1
1.3 4 N3co = 4 N3z = 3
4 Niox = 4 fis2: = 2
: Nioz = 3 N3zzz = 1
g N3e3 = 2 N33ze0 = 2
2 N310 = 4 N3a1 =1
; Ns11 = 3
2 N312 = 2
1
2 N313 =1
! T =32
Ni n2
1.4 LI N3 = ninans
i=1 j=1
1.5 (b) 6, 20, and 70
"2 out of 3" m = 2} + A1=201+2) =56

"3 out of 5" m

"4 out of 7" m

"

2B + )+ h1-20+3+6) = 20

2(1 +4 + 10 + 20)

G+ + S+

"

70
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1.6 (a) v205(12)"° - (7.92665)(3.678797)2

(7.92665) (454,002.09)
3,598,716

. .1ns = 3-6288 - 3.5087 . -
n! = 3.6288-10° = 2020 =3 100 = 0.83%

vzan(22)™" - (s.683215) (4.41455) 12

<100 = 0.69%

121 - 47568718 _ 4.7900 - 4.7568
© = Ta7s 3.7900

521 p—Cr
131 39t vZ6T VTR () ()

(®) (33) -

~ 1352.452 452
V19.51 13%3.13%*.33* Ig.57 3°°

= 639 billion

1.7 Using Stirling's formula in (2:) = 200 yietds

~ n! n!

Gy EREH v 1
2 vEmd'T 2

1.8 n" and 12% = 1,728
1.9 (™) ang Y - ) =21

1.10 Substitute r-n for r into result of 1.9

e = and L - (d -6

1.11 (b) Seventh row is 1, 6, 15, 20, 15, 6, 1
Eighth row is 1, 7, 21, 35, 35, 21, 7, 1

(x+y)® = x® + 6x5y + 15x*y? + 20x3y>® + 15x2y* + 6xyS + y©

(x+y)?

1.14 (a) Set x
(b) Set x

1

1 and y

-1

land y

a-1

(c) Set x =1 and y

X7 + 7x°y + 21x5y? + 35x%y3® + 35x3y* + 21x?yS + 7xy® + y?
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1,1 _3 _5
1.19 () 5( 2)(242)( 3)

- 518 ana LRUCOCE) |

(b) ¥5 = 2(1 + )‘/’ z[

+3@ + 3 DT+ - D D ]
1
*38

_ 1 3 ~ 2.512 + 64 -8 + 3
= 2[ 5 t512° ] 2 512
_ . .571
= 2ex 57 ° = 2.23
1142
512 = 2.230

1.20 (a) 1:1)('53...(-r) Y

(b) (-n) < {-n)(-n- 1) ves ( -n-r+1) _ = (- 1)r n(n+1). ..(n+r—1)

- (_l)r mr-l);;.(n+l)n - (_l)r (n+£-1)

8! _8-7-6-5-4 _
2 arIrIT = T = 560

1.22 ot +23.32.(-4) o _ 9:8:7:6-5-4 -8-9-64 = - 23,224,320
IT2TIT T

1.24

LA
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1.25 Note: If there are 0 turn-ons the first night, 6 turn-ons in four nights can only occur if there are
2 turn-ons on each of the subsequent three nights. Thus, we need to show only that part of
the tree following this event.

_Night - Total
1 2 3 4  Turn-ons
0 2 2—2 6

0 2

o{; 3

4

0 3

1 1 1 1 4
\ 2 5
0 4

2&—1 5

2 6

0 3

0<—1 4

2 5

0 4

2 1 1 5
2 6

.0 5

21 6

2 7

0 2

0.< 1 3

2 4

0 3

0 1<1 4
2 5

0 4

271 5

~2 6

3

041 4

2 5

‘ 0 4
2 1 1<1 5
2 6

\ 0 5
21 6

2 7

0 4

0 1 5

2 6

/ 0 5
2.1 1 6
2 7

0 6

2&-1 7

2 8
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A (b)
~e - A=T3
A
K C 8
D -2
Q D B
D
1.27 (8) 5
(b) 4
1.28

7\
el

N
AN
7\e
) N
e b W - W
Tt
ONN&ONN&»&&G)

0
1.29

o

9 2

1 o

1

2 :

2

1.30. (a) 6; (b) 6-5 = 30; (c) 5-4.= 20.first one fixed; (d) 6 + 30 + 20 = 56
1.31 (a) 6-5 = 30; (b) 6-6 = 36 .

1.32  (a) 5-4 = 20; (b) 5-4-3 = 60

1.33 (a) 4-5-2 = 40; (b) 5-6-3 = 90

1.34 3'* = 14,348,807

135 11445

2-1

14-13 14-13-12
—o1: (b 222 =364
@57 =0 =555

1.36

1.37 (a) 10-9-8-7 = 5040; (b) Eg%‘l = 210

1.38 6! =720

1.39 6 720 _
-8
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1.41 51 = 120 and 120 - 2-4! = 72
1.2 71 = 5040
,”1-43 (a) 5! = 120; (b) %% = 60

, ‘ 10t 3628800 _ 8! 40320 _
1.48 373757 = =55 = 50,400 and g7 = =7 = 3360

. |
1.45  gro = 2928500 . 4,260

8! _ 40320 _
t-23 - 280

1.46 3757 =
1.47 (@) (%) = 77,5205 (b) (5P) = 188,756

(c) (f&) + (fg) + (fg) + (%3) = 1140 + 190 + 20 + 1 = 1351

1.48  (a) (;) = 21; (b) (g) = 6; (c) 3-4 = 12
D s A -3n+17-6347=70

150 3EA) = 6-35-3 = 630

1. 13, 1
U 33D 32 - 1287-286-286-78 = 8,211,173, 256

1.52 7! 5040 _
Iz -1z -4

1.53 3% = 59,049
1.54 5% = 15,625

L>s (335 o (1) < (M) - 5,108

156 (1271) - (1) < 462

157 (M3 = 49 = 120

1.58 (r"ﬁfi’n‘l) - (7;2;1)

(=D - as
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CHAPTER 2

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

(a) P[A] = P[(AnB) U (An B')] =P(ANB) + P(An B') 2 P(AN B)
() AuB=(AnB)U(AnB) U (A'n B) =Au (A'n B)
P(Au B) = P(A) + P(A' n B) 2 P(R)

P(A) - P(An B) = (a + b)
1 - P(A) - P(B) + P(An B)

a=b=PAnB')

(é+b+c+d)-(a+b)-(a+c)+a=d

P(A' n B')

P[(AnB')u(A'nB)]=b+c=(a+_b)+(a+c)-2a

= P(A) + P(B) - 2P(A n B)

Refer to Figure 2.9

(a) P(A) + P(B) -P(AnB) 20 = P(A n B) < P(AR) + P(B)

(b) P(A) + P(B) - P(AnB) <1

Refer to Figure 2.10 P(A) =1 » e=¢C= f

P(B)
P(C)

1 »d=f=g

1 » b=e=4g

Therefore P(A) =a+b+d+g=2a=1

P(A uB) = P(A) + P(A' N B)

P(A) + P(B) - P(A nB) QED

QED

0
0
0

P(A) + P(A'n B) + P(ANB) - P(A n B)

P(An B) 2 P(A) + P(B) - 1

P(A)+P(B)+P(C)—P(AnB)-P(A nc) - P(B nC) + P(ANnB nC)
=(a+b+d+g)+(a+b+c+e)+(a+c+d+f)-(a+b)
-(a+d)-(a+c)+a=a+b+c+d+e+f+g

P(AuBu C uD)

P(A) + P(B) + P(C) + P(D) - P(A nB) - P(A nC) -P(AnD) -P(BNC)
-P(BnD)—P(CnD)+P(AanC)+P(AanD)
+P(AnCnD)+P(BnCnD)-P(AanCnD)

=(a+b+d+g+i+j+l+o)+(a+b+c+e+i+j+k+m)
+(a+c+d+f+i+k+1+n)+(a+b+c+d+e+f+g+h)
—(a+b+i+j)-(a+d+i+1)-(a+b+d+g)
—(a+c+i+k)-(a+b+c+e)-(a+c+d+f)+(a+i)
+(a+b)+(a+d)+(a+c)-a

=a+b+c+d+e+f+g+h+i+j+k+1+m+n+o

=P(AuBuCubD)
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Kk k+1
2.14 P(Exu E2u  --- U Eg U Egqq) = _21 P(E;) + P(Egq) = '21 P(E;)
1= i=

1
for k = 1 P(Ea) = _21 P(E;) = P(E1) QED
1=

a
a+b

2.15 i—iL-6=-g—,pb=a-ap,pa+pb=a,p(a+b)=a,p=
a

a'l-l:Zo

2.16 (a) Postulate 1 P(A) =

b

(b) Postulate 2 P(A) = .a_-i_?, P(A') = 355

P(A) + P(A") = 325 + o5 = 1 = P(S)

2.17  (a) P(A|B) = ﬂe.(g)ﬂ > 0; (b) P(B|B) = ﬂ.g_(%ﬂ - ;_%_ .l
(c) P(Az U Az U ...]|B) = PL(A: v gz U...)n B]
=PAan +PAzn B) + ...
P(B) P(B

= P(A1]B) + P(Az|B) + ...

2.18 For example
(a) If P(AnB) =P(AnB') = P(A' n B)

= P(A' n B') =} so that

P(BJA) = %, p(BJA") = %, and

P(BJA) + P(BJA*) = 1
(b) 1f P(An B) = P(An B') = P(A' n B) =%

i A B and P(A'n BY) = &
l P(BJA) = % P(B|A*) = 3, and
| 2 P(BIA) + P(BIA®) = 3

2.19 P(AnBNCnD)=P(AnBNC)P(DJAN B NC)
= P(A n B)P(C]A n B)P(DJANn B n C)
= P(A)P(BJA)P(C]A n B)P(DJA n B n C)

. P(AnBNC) P(BNC)  P(ANBNC)_PANB
220 PEIAnB) = pecl) - AR EE0) - PEEC) L PR R - Mgl

+ P(A]B n C) = P(A|B)
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221 pln) = 2AEL < p(e) - PGS =P+ P(AIB) = P(A).

2.22  (a) P(B) = P(An B) + P(A'n B) = P(A)P(B) + P(A' n B)
P(A* n B) = P(B) —'P(A)P(B) = P(B)[(1 - P(A)] = P(B)P(A') QED
(b) P(B') = P(An B') + P(A' n B') = P(A' n B') + P(B')P(A)
P(A* n B') = P(B') - P(B')P(A|B*) = P{B')[1 - P(A)] = P(B')P(A') QED
2.23 Assume that A and B' are independent and show that this’ leads to
contradiction.
P(A) = P(ANB) + P(ANB') =P(AN B) + P{A)P(B')
P(A n B) = P(A) - P(A)P(B') = P(A)[1 - P(B')] = P(A)P(B) and A and B are

independent

2.24 P(A) = 0.60, P(B) = 0.80, P(C) = 0.50, P(An B) = 0.48, P(An C) = 0.30
P(Bn C) = 0.38, PIANBn C) = 0.24
P(An B nC) = 0.24, P(A)P(B)P(C) = (0.6)(0.8)(0.5) = 0.24
~P(B nC) = 0.38, P(B)P(C) = (0.8)(0.5) = 0.40 B and C not independent
2.25 ‘Refer to 2.21

P(An B) = 0.48, P(A)P(B) = (0.6)(0.8) = 0.48 A and B independent
P(A n C) = 0.30, P(A)P(C) = (0.6)(0.5) = 0.30 A and C independent
P(Bn C) = 0.38, P(B)P(C) = (0.8)(0.5) = 0.40 B and C not independent

2.26 (Refer to 2.21 and 2‘22), Already showed that A and B independent,
A and C independent ' o
P[(An (B uC)] = 0.54, P(A) = 0.60, P(B U C) = 0.92, (0.6)(0.92) = 0.552
’ ' # 0.54

2.27 (@) PIAn (BnC)]=PAnBnC)=PAPBP(C) = P(AP(B n C) QED
(b) PIAn (B uC)] = P[(ANB)u (A nC)] '

P(A nB) + P(A nC) - P(An B n C)

P(A)P(B) + P(A)P(C) - P(A)P(B)P(C)

P(A)LP(B) + P(C) - P(B nC)]

P(A)P(B U C)  QED
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P(An B)

' 4)- P(B
< P> P(A|B) < PA)- P(B)

228 P(A|B)< P(4) >

P(An B)

QED.
PCA) < P(B) » P(B|A)< P(B)

2.29 F"DOfbyindUCﬁon:"l?=:&then }Kzﬁ\J.A2)= }Tlﬁ)+mP(A2)-f«/ﬁ)hP(Az)
and 1-[1- P(A)]-[1- P(p)]= 1- 1+ P(A)+ P(A)~ P(4)P(4y)
Assuming P(40 AU ..U Ay) = 1~ [1= P(A)]-[1= P(4)]- .- [1- P(4,)).

we can write
P(4V AU ... 4,V App)) = P(4V 4 U ..U 4,)+ P(4p1)

- P(4U AU ... 4): P(Ayy1)
= P(Al b A2 v..uv An)'[l— P(Am-l)]"' P(An+l)

= {1- [P(4)]-[1- P(4)]- -..-[1- P(4,)]} - [1- P(4ps1)]+ P(Aps1)
= 1= [P(4gs1)+ P(41)1+ [1- P(AD)-[1- P(4)])- ... [1- P(4p,y)] QED

2.30 Two at time (‘;)
Three at time (g)
k at time (:)
k k Ky ook oy Ky 2o 1ok
(2) + (3) F oeee ¥+ (k) = (o 1 <
2.31 P(An @)= P(A)- P(D|4) = P(A)- P(D), since P(B|A)= P(D)= 0.

2.32 Since BjU ByuU ..U B, =S, An(BjU B, U ...u B;)= 4. Thus, by the
associative law, (4N B))u (4N By)U ...u (4N B,)= 4,and
P(A) = P(B)P(A|B))+ P(By)P(A|By)+ ...+ P(B)P(A|B;) QED

2.33 The probability of no matches on any given trial is Lt} ; since the ftrials are
n
independent, the probability of no match in n trials is n trials is (—n-—l)” =(1- —1—)”' .
n n
2.34 P(AU B)= P(A)+ P(B)— P(AN B)=[1-P(A")]+[1- P(B')]- P(AN B)

=1-P(4')- P(B')+[1- P(4N B)].
Since 1- P(ANB)20, P(AUB)<1-P(4')-P(B') QED

2.35 (a) {6, 8, 9}; (b) {8}; (c) {1, 2, 3, 4, 5, 8}; (d) {1, 5};
(e) {29 4, 8}; (f) [}

10



2.36

2.37

2.38

2.39

2.41

2.42

2.43

2.44

2.45
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(a) Los Angeles, Long Beach, Pasadena, Anaheim, Santa Maria, Westwood;
(b) San Diego, Long Beach, Pasadena, Anaheim, Santa Maria, Westwood;

(c) Santa Barbara; (d) ¢; (e) San Diego, Long Beach, Santa Barbara,
Anaheim; (f) San Diego, Santa Barbara, Long Beach; (g) Los Angeles,
Santa Barbara, Anaheim; (h) Los Angeles, Pasadena, Santa Maria, Westwood;
(i) Los Angeles, Pasadena, Santa Maria, Westwood.

(a) {5. 6, 7, 8}; (b) {2, 4, 5, 7}; (c) {1, 8}; (d) {3, 4, 7, 8}

(a) He chooses a car with air conditioning.

(b) He chooses a car with bucket seats or no power stearing.

(c) He chooses a car with bucket seats that is 2 or 3 years old.
(d) He chooses a car with bucket seats that is 2 or 3 years old.

(a) House has fewer than three baths; (b) does not have fire place; (c)
does not cost more than $100,000; (d) is not new; (e) has three or more
baths and fire place; (f) has three or more baths and costs more than
$100,000; (g) costs more than $100,000 but has no fire place; (h) is new
or costs more than $100,000; (i) is new or costs $100,000 or less; (J)
has 3 or more baths and/or fire place; (k) has 3 or more baths and/or
costs more than $100,000; (1) is new and costs more than $100,000.

(a) (H,1), (H,2), (H,3), (H,4), (H,5), (H,6)

- (T,H,H), (T.H,T), (T,T,H), (T.T.T)

(b) (H,1), (H,2), (H,3), (H,4), (H,5), (H,6), (T,H,T), (T.T.H)
(c) (H,5), (H,6), (T.H,T), (T,T,H), (T,T,T)

(a) s = {(0,0,0) ... (1,1,1)}
A = {(1,0,1). (0,1,1), (lolrl)}
B = {(0,1,1)}
¢ = {(1,0,1)}
(b) A & B not mutually exclusive, A & C not mutually exclusive, B & C
are mutually exclusive.

3, Xx13, X1X23, Xi1X2X33, ...

where X, = 1, 2, 4, 5, 6 for all i

k
(@) 551 () 1+5+5% 4 ... 55 =122 -1 3 -1
4 4

(@) (x| 3<x<10); (b) (x |5 <x=8); (c) (x | 3<x<5);
(d) (x ]| 0<x=<30or5<x<10)
S=f(xy) | (x-22+(y+3)?=<9}

11
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2.47

2.48

2.49

2.50

2.51
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1 A driver has liability insurance and
collision insurance.

N

A driver has liability insurance but no
collision insurance.

3 A driver has collision insurance but no
1iability insurance.

A driver has neither liability insurance nor
collision insurance.

E-Y

(2) A driver has liability insurance.

(b) A driver does not have collision insurance.

(c) A driver has either liability or collision insurance, but not both.

{d) A driver does not have both kinds of insurance.

{(a) A car brought to the garage needs engine
overhaul, transmission repairs, and new
tires.

(b) A car brought to the garage needs trans-
mission repairs, new tires, but no engine
overhaul.

(c) A car brought to the garage needs engine '
overhaul, but neither transmission
repairs nor new tires.

(d) A car brought to the garage needs engine
overhaul and new tires.

(e) A car brought to the garage needs trans-
mission repairs, but no new tires.

(f)‘A car brough* to the garage does not need
engine overhaul.

(a) 5; (b) 1 and 2 together; (c) 3, 5, and 6 together; (d) 1, 3, 4, and

6 together.

200 - (138 + 115) + 91 = 38

P S

500 - (308 + 266) + 103 = 29 # 59 results are inconsistent

12
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2.52 (a) 125 (b) 63 (c) 20

2.53 (a) permissible; (b) not permissible because the sum of the
probabilities exceeds 1; (c) permissible; (d) not permissible

because P(E) is negative; (e) not permissible because the sum
of the probabilties is less than 1.

2.54 (a) 1 - 0.37 = 0.63; (b) 1 - 0.44 = 0.56; (c) 0.37 + 0.44 = 0.81;

(d) 0; (e) 0.37, P(A n B') = P(A) for mutually exclusive events;
(f) 1 - 0.81 = 0.19

2.55 (a) Probability cannot be negative.
(b) 0.77 + 0.08 = 0.85 # 0.95
(c) 0.12 + 0.25 + 0.36 + 0.14 + 0.09 + 0.07 = 1.03 > 1
(d) 0.08 + 0.21 + 0.29 + 0.40 = 0.98 < 1

2.56 : (0,0), (1,0), (2,0), (3,0), (4,0), (5,0), (0,1), (1,1), (2,1), (3,1),
(4,1), (5.1), (0,2), (1,2), (2,2), (3,2), (4,2), (5,2), (0,3), (1.3),
(2,3), (3,3), (4,3), (5,3), (0,4), (1,4), (2,4), (3,4), (4.,4), (5.4)

1 10 1
@8-Lompg-hof-3@xp-3

2.57 (a) 0.12 + 0.17 = 0.29; (b) 0.17 + 0.34 + 0.29 = 0.80

L]

(c) 0.34 + 0.17 + 0.12 = 0.63; (d) 0.34 + 0.29 + 0.08 = 0.71
258 (a) 0.24 + 0.22 = 0.46; (b) 0.15 + 0.03 + 0.22 = 0.40

(c) 0.03 + 0.08

0.11; (d) 0.15 + 0.03 + 0.28 + 0.22 = 0.68

10 _ 345
259 (a) B0 -5 %5

LA L ofig-m T g

8+ 14 22 _1il
(e) —go— =80~ 70

260 Let P(R) = 4p, P(B) = 2p, P(C) = 2p, and P(D) = p.

4_5
Then 8p = land p = 3; (a) 55 (b)) 1 -3 =3

13



2.61

262

263

2.64

2.65

2.66

2.67
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(") 120 20

T emee—— = e—

(2) 1326 221

(13)(3)(2)44 13-12-6-6-44-120 198

£7 = = = 0.0475
(Cs) 2-52-51+50-49-48 4165

(a)

(b) 13:48 _ _13-48-120 1
(55) 52:51-50-49-48 4165

6,5, ,3
L QIGIG)4  si10.3.4 25
() 242

= 66666 _ 108
6(3)-5-4
3 _ 6-10-5-4 _ 25-4 _ 25
6% " 5°6-6-6-56 - 648 " 162

6-5(3) (%) 6-5-10 25
(€) —fv— = =

= 56665 ©

5
«@ 85 655 25
55 = 5°6°6°6°6 - 1295

78 - [64 + 36 - 34] _ 1 2
78

2
‘H:’ S “78° 13

12

(a) P(A u B) is less than P(A).
(b) P(A n B) exceeds P(A).
(c) P(A UB) = 0.72 + 0.84 - 0.52 = 1.04 exceeds 1

20
3

The area of the triangle is 4—231 = 6; If the point is a distance x from the vertex on

the longer leg, then it will be -'11 units from the vertex on the other leg. The area of

3x 3x?
the required triangle is x-—— =
req g 42 8

area of the triangle, x> 8, or x > 2+/2.

. For this to be greater than 3, or half the

14
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(2) u.59 + 0.30 - 0.21 = 0.68; (b) 0.59 - 0.21 = 0.38
(€) 1 -0.21 = 0.79; (d) 1 - 0.68 = 0.32

0.21 + 0.28 - 0.15 = 0.34

(a) 0.08 + 0.05 - 0.02 = 0.11; {b) 1 - 0.02 = 0.98
() 0.08 + 0.05 - 2(0.02) = 0.09

1
b+d-=
oS LD 3
=3
c+d-9
3. _1,
d a+b+c=-4-,hem:ed-4,
pol_ l_1 . 5_ 1 1 . . 1 1 _1_13
373712279783 T2 OB AT

a = P(out of state living on campus)
b = P(out of state not 1iving on campus)
¢ = P(from Virginia living on campus)
d = P(from Virginia not living on campus)

0.74 + 0.70 + 0.62 - 0.52 - 0.46 - 0.44 + 0.34 = 0.98
0.70 + 0.64 + 0.58 + 0.58 - 0.45 - 0.42 - 0.41 - 0.35 - 0.39 - 0.32

+ 0.23 + 0.26 + 0.21 + 0.20 - 0.12 = 0.94

{(a) The probability is 3-4-3:7-1- = g% tl:n;t cne of the eggs will be cracked.

(b) The probability s yyra— = o5 that they will not all be $1 bills.

(c) The probability is g-—f-l- = g that we will not get a meaningful word
and 1 - % = % that we will get a meaningful word.

(a) The odds are 1§ to % or 3 to 2;

(b) The odds are % to 1—‘2 or 11 to 5;

{(c) The odds are -;- to % or 7 to 2 against it.

15
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18 + 36

276 (a)__g_o_ggsg=g; (0) 38+ 27 §%= 17; “)%%'T%’%;
27 _ 3. 18 18

(d)m=ﬁ,(e)m=§=%; (f) ’37 __27 .g.

1

277 @i-Behimi-Feh

34 34 _ 17

278 o3 {1

279 . 0.15 _ 0.15 _ 15
H @ w 0.15 + 0.13 _0.28 ~ 28

0.66
2.80 a . 13/36 13/36 13

a+b T3/B+1/12 " TI/H6+37/36 " 16

2.81 (a) Letting R and W, respectively, denote that a red or a white ball was drawn,
2% 40 40 .25 0.2

PRWUWR) = PRW + PWR) = — - — + 23
100 100 100 100

(b) AR on draw 1) = >, AWIR on draw 1) = A0
100 . a9
o thus PAW = = -2 . 10
Similarly 100 99 99
p(Rmz.ﬂ.gi__’E; P(RWUWR)=—19+-1—°-—-2-9
100 89 99 99 93 99
282 (a) Tg + -1% = 'i'g = %; consistent
(b) % + % = -i% # -1-%: not consistent
1. 3_65, - . .
283 ZYE°8 odds are 5 to 3 that either car will miss.
284 @ . s
Ostcome 2 & 4 5 6 7 8 9 10 11 42 ..

No. Combinations 1 2 3 4 5 6 5 4 3 2 1
Probability  1/36 1/18 1/12 18 5/36 1/6 5/36 1/9 1/12 118 1/36

{b) (1 +2+3+4+5+6+5+4+3+2+1)136=1

16
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Using MINITAB software, first we generate 1,000 uniformly distributed pseudo-
random numbers, putting them in Column 1 (C1) as foliows:

MTB> Random 1000 Cf;

SUBC> Uniform 0.0 10.0.
Sorting these numbers facilitates counting the number that are less than 1. The
sort is accomplished as follows:

MTB> Sort C1, C2;

SUBC> by Ci.
When we did this, we obtained 111 numbers less than 1; thus, the required
probability is estimated to be 111/1,000 = 0.111.

(a) Repeating the work of Exercise 2.59, we found the oonespondmg probability
for the second set to be 99/1,000 = 0.099. Obtaining P(AUB) is facilitated by
using the LET command to add the two columns of random numbers and

then sorting the resulting column. When we performed these operations, we
noted that there were 22 cases in which the sum column contained a number
less than 2. Thus, we estimated the required probability as 22/1,000 = 0.022.

(b) Using Theorem 2.7 with P(A) = P(B) = 0.1 we obtain 0.01+0.01-0.001 = 0.019.
0.20 0.20
0.20 + 0.30 + 0,10 ~ 0.60 3

. ] 6-0.10 _0.24 _ 3
@ §32 -5 ) g2 - 3 (© g0 ves 0 T T

0.46 - 0.34 _ 0.12 _ 2
(@) =3 —— =03 "3
(0.55)(0.80) =
(*3%)  110-109-108
- = 0.7685

(1235) 120-119-118

(a) (0.8)(0.2)(0.6) = 0.096; (b) (0.20)(0.40)(0.60) = 0.048;
(c) (0.8)(0.8)(0.2)(0.4) = 0.0512; (d) (0.8)(0.8) + (0.2)(0.6) = 0.76

1514 1312 _ o1
20°19°18°'17 © 323

A even first, B even second, C same number both
P(A) =3, PB) =L, Py = d panB) = L pane) = = 13

11, 12, 13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 31, 32, 33, 34, 35, 36,
41, 42, 43, 44, 45, 46, 51, 52, 53, 54, 55, 56, 61, 62, 63, 64, 65, 66

P(B ~C) =-1-%, P(AﬂBﬂC)=§g'=T%*%'2'°§=ﬁ

Mo—-
aalt-o
]

[
Rl
-
[
=2
[=Y
N =
[d
o=
[}
!
L]
o
<
[1]
3
[
(7]
o
[, ]
b=
[
l
g
w
;]

1
(a) Since 2 2 =3
independent.

{b) Since %-%-% # T% the events are not independent.

17
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2 27
TREENOR = 5 SE-NORNIE £ -
sgs  (a) (0.52)® = 0.1406; (b) (0.48)(0.52) = 0.11%8

(a) The requirea probability is approximately (0. 99) = 09606 (assuming
2.96 independence). The exact probability is

990 989 988 987 =0.9605'
1,000 999 998 997

(b) The required probability is approximately (0. 99) (0.01) = 0.0097 (assuming
independence). The exact probability is

990 989 988 10

= 0.0097
1,000 999 998 997

267 1 - (0.9)*% = 1 - 0.2824 = 0.7176

543 _ 1
2.98 10398 - 12

6.5 4 3 1
299 BT'1313°12° 91
2.100 (a) (0.9)(0.9)(0.9) = 0.729

(b) (0.6)(0.6)(0.4) = 0.144
siog PR =3 P@® =L P -3 p@ - § PANE) < f PANC) - g,

P(A nD) = 7, PBNC) =4 P(BnD) = P(CND) = L

P(AnB nC) =13 P(AANB ND) =15, P(ANC nD) -

P(BAC nD) =5 P(ANBACAD) = 2. Substitution shows that all

conditions for independence are satisfied.
2.102 A 3 Mo, (0.7)(0.84) + (0.3)(0.49) = 0.735

NA X HPw
2103 1L ~_ose (0.5)(0.68) + (0.5)(0.84) = 0.76
) L

05\ Rp 0.84

- L - - o
Wos ~_o4s (0.60)(0.4:)2; (001;),;0 72):_(3 i:; (0.40)

2‘104 15m°- m - - * . * L] - -

025~ F1 - 040

18
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2105 5%% = 0.5684

(a) (0.04)(0.82) + (0.96)(0.03)

2106 o007~ FB ~o8
>m = 0.0328 + 0.0288 = 0.0616
0.96 ™ NFB 003 -

(b) 39328 . 0.5325

2.107 D 085 (a) (0.08)(0.95) + (0.92)(0.02)
< >'>D - 0.076 + 0.0184 = 0.0944
092 N ND 7 002
(b) gfg%%i = 0.8051
2.108 06~ S 035 0.6)(0.35
< c . ° + 04 Y
0.4\ NS 085 = m&%ﬁ = gf% = 0.3818

2.110 020 SE ass
o 7 0.08/0.3425 = 0.2336
co 0.10/0.3425 = 0.2920
015\ o /075 0.1125/0.3425 = 0.3285

(a) Most likely cause is sabotage.

(b) Least likely cause is static electricity

2.111

P(Y) = 0.6 P(M) + 0.4[1 - P(M)]

2112 L, - Smokes ~ 1220
>Y“ (a) P(Y) = 0.4 + 0.2 P(M)
P 8/20

(b) SP(Y) = 2 + P(M)

P(M) = s-%%g -2 =0.12

19
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2.113 (0.995)(0.990)(0.992)(0.995)(0.998) = 0.970.

2.114 (0.95)%0.99)* = 0.832.

2.115 RF=0.95 - R =(0.95)" = 0.991.

2.116 R'=0.90 - R = (0.90)*' = 0.990.

2117 1 - (1-0.8)(1-0.7)(1-0.65) = 0.979.

2.118 1 - (1-0.85)(1-0.80)(1-0.65)(1-0.60)(1-0.70) = 0.999.

2.119 (0.95)(0.90)[1-(1-0.60)*] [1-(1-0.75)7] = 0.781.

2.120 (0.98)(0.99)[1-(1-0.75)(1-0.60)(1-0.65)(1-0.70)(1-0.60) = 0.966.

20
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CHAPTER 3
3.1 (a) No, because f(4) is negative; (b) Yes; (c) No, because (1) + 1(2)
+ f(3) + f(4) = -§ is less than 1.

3.2 (a) No, because f(1) is negative; (b) Yes; (c) No, because £(0) + (1)
+ f(2) + f(3) + f(4) + f(5) is greater than 1.

3.3 f(x) > 0 for each value of x and

3
=2 2 k(k+1) _
lef(X)-m(l+2+...+k)-m—(7—)'-1

3.4 (@) C(1+2+34.8) =1 C=1
() C(1+5+10+10+5+1) =1 C=135
3.5 0 < k <1 to converge.

3.6 TFx) =Cl+p+3+ 14 ...) diverges regardiess of C

3.9 (a) No, because F(4) > 1; (b) No, because F(2) < F(1); (c) Yes.

1060 =g -hir =58 -E-L r@ g3
0 x <0
F(X)S 1/5 0<x<1
4/5 1<x<2
1 2=x
3.11 0 x<1
1/15 1sx<2
3/15 2<x<¢3
F(x) =4 6r15 3<x<4
10/15 4 <x<5
1 5<x.
@i-i-h®i-3-% () £(1) = &, f(&) = £, £(6) = 3 and

o= wlo-

f(10) = =, O elsewhere

@i ®i-i-h@p@i-z L @i-i-pm1-3-

21
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3.18 1(1) = 53, (2) = g8, F(3) = g5 T(4) 23, £(5) = 52
0 x<1
3/25 lsx<2
Flx) = 7/25 2sx<3
T\ 12/25 3sx<4
18/25 4 <x<5
1 5<x
F) =gg =g F =3 =2 F) =B - 2 F(e) - 8. 18,
F(5) = %‘; = 1, checks

3.15 (@) P(x > x4) =1 -P(x<x4) =1-F(xq) fori=1,2, «e. , n

(b) P(x 2 x4) =1 -P(x<x4) =1-F(xq;q) for i =2, ... , nand

P(XZX1)=1
3.16 (a) }f(x)dx=}1dx=l-x7=1(7-2)=1
2 23 5 2 5
5 1 2
(b)ggdx=§(5-3)=g
0 X <2
3.17 F(x) ={ §(x-2) 2<x<7

1 7.5 x

1
3.18 (@) f(x)20, O<x<i, and [ f(x)dx = 1

0
05 ,
(©) P(0.1<x<0.5) = [ 3x’dx = 0.124
0.1
o0 . oo " 0
3.19 (@) f(x)20, O<x<w, and [ f(x)}dx = [ e dx = e =1

o 0 4 0
© PX>1)=[e"dx=¢e
1

3.2 3.2
1 Ly 1
.20 (a) { gy + 1 dy=z-+y) lz = 5(8.32 - 4) = 0.54
3.2 3.2
(b 1 1 d = 1 : = 1 " - -
) J s v ay = 3 ey lz.g 3(8.32 - 7.105) = 0.1519

22
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y y 2
3.21 {%(y+1)dy=é(§:+y) ‘2=§(§:+y)-%-4=%(’2’—+y-4)

0 y<2
2
Fly) = s +y-4 2<¢y<s
1 4y

(a) F(3.2) = %(3-5-2-'- +3.2-4) = 0.54

(b) F(3.2) - F(2.9) = 0.54 - %(3'29—'- +2.9 - 4) = 0.54 - 0.3881 = 0.1519

3.22 (@1 ’}’de'c.‘fx-‘l'dx-cxlh - 224 C==
. 0 ¥x 0 172 |, 7
1/4 1/4
/ 1 ¥x 11 1
<b>P<x<%)=f-l—ax=%;x*=dx=w§| -11.4
0 4 0
1 1 1 1
P(x>1)=1-f—dx=1--2;&‘ -1
0 4¥x 0
323 F(x)‘%ﬁ 0 x<0
Fix) = { 3V 0<x<4
1 4 <X
F(%)=%%=%and1-r(1)='1-%=%
324 u = +22%; du = +2z dz
zZ  _2 21 -u K —u K g
F(z) = k f ze d2=k£7e du=-2-[1-e]=2(1-e )
0
k=2
. 0 0
3.25 F(2) - § . zs
j1-¢ z>0
1/4
3.26 P(x(%—)-.-(:gx:-z,‘:)o =T%'§%’3’%

P(x)l) = _1[ 6x(1 - x) dx = (3x? -Zx‘)‘ ' =1 -(-31--1-) =
z 1/2 1/2 4 4 Z

23
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0
x -
F(x) = .(I; 6x(1 - x) dx = 3x? - 2x? F(x) = ¢ 3x* - 2x3
’ 1

Px<d -pa-g-padPx>pn=1-3G-%-1

X1 1 1
F(x)=f§dx=-§x 0tol F(x) =3 1to2
0
0 x<0
3x 0<x<1
Fx) =3(x-2) 2to4 F(x) =< 3 1sxs2
1
= 3x - 1) 3(x-1) 2<x<4
1 4<x

r(x)szxd:n;-’- 0tol

X X
F(X):%-&{(Z-X)dX:%i-(ZX—%z-)1=%+2x-§-%

xz

=2x--2—-1
0 x<0
x:
0<x<1
o= {2
2x-2—-1 1<sx<2
1 2<x

(b) F(1.2) - F(0.8) = 2(1.2) - 11791 -1- "('_1028 'z)

= 2-‘ - 0072 - 1 - 0.32 = 0-36

1 1j2 ; x2 1 2 x’) 1.2
a x dx + 2 - x) dx = 5 l + (2x -
(2) o{a 1 ¢ 2 lg.8 7 |

xs0
0<x<K1
1<x

-(-032)+(28-072-2+ 1 -0.3

xs0 F(x) =0
b<xs1  Fx) =% F(1) - 3
1<xs<2 F(x):-lz-x-%- F(Z):%—
2<¢x<3 F(x):%x-%i-% F(3) =1
3sx F(x) =1

24
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3.35

3.37

3.38

3.39

3.40

341 .

3.42

343
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(a) F(z) - F(- 2) ol — = 2. F(3) -F(2) =1-1=0

dF 2, f(x) = 5 for -1 < x < 1; 0 elsewhere

P(- % <x < %) = %-1 = %; P(2 < x<C3) =

(a) F(5) = 1 - 5 = 35
(b) 1-F(8) =1-1+4¢8=z3
EY = %e for y > 0; 0 elsewhere

5 -
(a)f—fdy-‘%! :-2%+1=%g;(b)£%gdy=

P(x<2) =F(2) =1 -3 "
P(1 < x < 3) = F(3) - F(1)

P(x >4) =1 - F(4) = Se = 5(0.0183) = 0.0915

gi = xe”X for > 0; 0 elsewhere

(a) for x <0 F(x)

0
(b) for 0 < x < 0.5 F(x) %x
(c) for 0.5 s x < 1 nn:%u-§+%=%u+n

(d) for x 21 F(x) =

(2) £(x) = 0; (b) F(x) = 33 () f(x) = & (d) F(x) = 0

PZ=-2) - 234, PPZ=2) - $P-2¢z2¢1) - 3-

and P(0<Zs2)"=1- % - %

S

@ g5 ) F+3<3F (@31 Zog @ 3+smsg

RS T I SEAACYE DS St Uk NS

25

1 - 3(0.1353) = 1 - 0.4074 = 0.5926
-3 -1 -1 -3

l1-4e -14+22 =20 -4

= 2(0.3679) - 4(0.0498) = 0.7358 - 0.1992 = 0.5366
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c(2+5+10+1+4+9+2+5+10+ 10+ 13+18) =1
- o_ 1
=g
1 5
(a) 5%(10 +9+10) = %%; (b) (1 + 4) = 55
(c) ga(9 + 5+ 10 + 13 + 18) = 23
k(0 +2+8+0-1+2)=1
f(3,1) differs in sign from all other terms
x X
0 1 2 3 0 1 2 3
1 1 1 1 1 1
010 % %5 1 01 % % 1w s
1 1 1 1 2 1 1 2 3 8
y 3 I W 715 3% 5 10 15
2|1 1 2 1 2 13 3
15 10 15 [ 1010 5
density joint distribution function

() P(x £ ==, y < -=) = 0; (b) P(x <>, yse) =1
(c) F(b,c) = F(a,c) + three probabilities

F(b,c) 2 F(a,c)
1 x

1 2 X
kS J x(x-y) dy dx = k [ (x?y - B
0 -x 0

] deeFeeePasea.

0

k=2

1/2 1/2-x 1/2, .. 1/2-x 1/2
24 [ [ xydydx-=24 I%—I dx =
0 O 0
o 1/2 1/2
=12 f (% -x? +x3) dx = 12[3: - gi + %1], =
0 0

003 - gl -

12 x(% - x)? dx
0
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3.54

3.55

3.56

3.57

3.58

3.59
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! @) 3
@R, 173) ®1-2322-1-§-3
- RITETREEEIE

X F(x,y) =2xy for x>0, y>0, x+y<1

@) 237 - 3

172 1 y

1 i dx dy + J % T dx dy

174 Y 1/2-y 17290
12 1
b <1-1inz-1-0.3466 - 0.6534
' 12
-x2 -y? -yl - 2 - 2 2
sy§§; = 2xe X e2ye Y = axye™* eV = 4xye (x*4y%) x>0,y>0

and f(x,y) = O elsewhere.

2 P 2 2 2 4 , -1 - 2
f2xe™ ax f 2yeY dy = {} e Y du] = (-e7Y l ) (e -¢e )
1 1 1 1

L]

- X 2 X
%§ —eX.-e x-y 5%—%; =e x_y x>0,y>0

= 0 elsewhere

3 2 -2 -3 2
]=(e -e )
2

F(b,d)

]

F(a,d) - F(b,c) + F(a,c)

a=1,b=3,c=1,d-= 2
F(3,2) - F(1,2) - F(3,1) + F(1,1)
L -e-e)--en-e) - (- e 1-¢)
+ (1 - e")(l - e-‘)
C-eu-e) e DI- e - ey -(1-¢)]
- -a-ehua-e)-a-¢el

-3 -2 -1 -3
=(e -e )(e -e ) = 0.074

27
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3.60 F(2,2) - F(1,2) - F(2,1) + F(1,1) .
L-eYi-eN--eHa-ey-(1-¢e)i-¢e)
+(1-ea-¢e) .
cl-eNt-ey-0-eN--eDa-e ) (e )]

c-eye ey - me )
-1 -8 -1 -s -3 -. 2
=(e -e )e -e )=(e -e)
3.61 F(3,3) - F(2,3) - F(3,2) +F(2,2) = (1 -€¢ -e +e )
- (1 - e.z - e-: + e-s) - (1 - e“2 - e-: + e-‘) + (1 - e.z - e-z + e-.)
= e-. - Ze.s + e-. = (e-z - e-:)z QED

3.62 x=1,2

y=1,2,3
z=1,2
(1+2+2+4+3+6+2+4+4+8+6+12)k=1
.
k=5

3.63 (2) gr(1+2) = 1—%

(b) 53(8 + 6) = 12 = 7

364 (A g+2+2+8) =g =L 1) 0 (01

1-2 1-y-2z

-y—
] xy(1 - 2) dx dy dz
0

Ot |

3.65

%(1 -y -2)*y(1 - 2z) dydz

Ot Ot
o
N

1'1-z 1-y-z
kf J J xy(1-2)dxdydz=1, k = 144
0 O 0

1/2 1/2-x 1-x-y
3.66 J J 144 xy(1 - z) dz dy dx = 0.6066
0 0 0

28
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3.69

3.70

(@)

(a)
(b)
()

(2)
(b)

(c)

(d)
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, Wz uz 12
0; (b) 3 f f J (2x+ 3y +z) dz dy dx
o 0 0
11}2 11,'2 [(Zx 3y) “mcxy dx
= + yz+——
3 0 0 0
1/2 1/2
1 3 1
= (x + + x) dy dx
3§ x+peg
1/2 1/2 1/2 3
-1 g(xy+%y’+%y)| ax =11 Gxe i e o
3.1, _1.6_1
BN IR
3
g(-1) = ,9(1) 7
h(- 1)-3, h(0)=- h(1)=
=18 __ L __ 2 _4
fCU-) = ggez =5 fAID = gge2 =5
NUJEE % 08 SUE WA ANCE B DUE

=Y

12
1 1
9(2)=ﬁ+m=ﬁ
2_

h(0) = 13 + 3 +

£(0]1) = 5ii2s = %— £l = 395 fe2in = 030 - L
w(0|0) = ‘%%5 zga w(1]0) = %5—:75 = %g; w(2]0) = '5—(15%215 = %_g.
w(3]0) = g2k - o
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37 (a) m(x,y) = 1g5(1 + 2) Hforx=1,23y=123
{b) n(x.z) = 108(1 +2+3)= —— forx=1,2,3;2=1,2
(c)g(x)=§§(1+z+3)=§forx=1,z,3

zl54

(d) #(z]1,2) = §for z=1,2

(@) wiy,zl3) = BIE - Zrory=1,232=12

372 (a) 9(0) = =1 . 0 x<0
@ 8@ =gz 8@ 77 88 Gx) = J 5/12 0<x<1
11/12 1sx<2

1 2<x
(b) f(o|1)=ﬂ2{-§=; 0 x<0
F(x]1) = { 4/7 0sx<1

£(1l1) = 7198 = 3 1 1<x

, independent

]

373  (a) f(x) = % for x = -1, 1; g(y) = % fory=-1, 13 %% =

® £(0) =% 1) =L o = 4 90 = §

"

£(0,0) = % # %-% = % not independent

2 2
374 (a) %g(Zx +y)dy= %[ny +{-’-“o =lax+2) = Jex+1) foro<x<1

= ( elsewhere
1,1
sz +y)
) foytd = Hg—
22

-};(2y+1) for0<y<2

0 elsewhere

1 1
378 (a) % g (2x + y) dx = %(x’ + xy) . = %(1 +Yy) for0<y<2
= 0 elsewhere

z(2x
(b) f(x|1) = —T(—)—-l z(Zx +1) for 0<x <1

= 0 elsewhere



WWW., bank- paper.ir

1-x 2 xy? ,]ll—x
3.76 (a) f(x) = 24 ,g(y-xy-y') d;=24[§--—§--§- .

12(1 - x)? - 12x(1 - x)? - 8(1 - x)?

12(1 - x)® - 8(1 - x)* = 4(1 - x)*?

4(1 - x)3 0<x<1
f(x)

0 elsewhere

l-y
2 { (v - xy - y*) dx = 24[y(1 - y) - 3y(1 - ¥)? - y2(1 - y)]

(b) a(y)

2491 - N1 - 3(1 - ¥) - y1 = 2y - Pa - )

12y(1 - y)? 0<y<1

0 elsewhere
f(x,y) # f(x)-g(y) not independent
377 y
X
1 1 1 -1n x 0<(x<1
g(x) = f=dy=1ny l =Inl-1nx-=
x Y X . 0 elsewhere
y 1 0<Cy<1
h(y) =I§dx=§(y-0) =
0 0 elsewhere
% # 1+ (-1n x) not independent
(x1 + x2)e™**  x; 4 x2
378 (a) f(xz|xi,x3) = I, © 1
(x1 + ?)e X1 + 3
2
1 % + X2 2_*-55_)(_ 0<dx2¢<1
f(le§,2) = ;) 1 =
3+ 3 0 elsewhere

-X3
(B) 9(xe,xs|xa) = Xet xa)e™ {‘”2 tx)e™ 0 <xa <1, xa>0

X1+ % 0 elsewhere

31
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- x -
379 g(x) = [ f(x,y) dy G(x) =£ J f(x,y) dy = F(x,=)
1- e'xz x>0
G(X) = F(X,‘) =
1] elsewhere
3.80 M(x1,x3) = [ f(x1,X2,X3) dxz = F{X1,=,X3)
6(x1) = [ J f(x1,xz2,Xx3) dxz dxs = F(X1,=,")
0 x2 €0orx3<0
(@) M(x1,%3) =< Zxa(xa + 1)1 - e %) 0<x1<1, x3>0
1-e% x121, Xxa>0
0 x3 <0
(b) 6(x1) = { Pa(xs + 1) 0<x: <1
1 1<xa
x: + 1/2 0<x:4€1 x2 + 172 0<¢x2¢<1
3.81 g(x1) = h(xz) =
. 0 elsewhere 4] elsewhere
e X3 xs > 1
o(x3) = '
0 elsewhere

f(X1,X2,X3) # g(x;)-h(x:)-#(x:) not independent
m(X1,Xa) = g(x1)4(xa) independent

n(xz,Xs) = h(xz2)¢(xs) independent

3.82 0<x<2,0<y<3

1
() 9(x.y) =§ 6
0

elsewhere

(b)l-!—é—"--: :2}

(@) 9(0) = g a() = 3. 9(2) = 73

(b) 0(0l0) = 228 - 3, e1l0) = 15758 - 1o *(210) - T

32



3.83

384

385

386

3.87

3.88

3.89

3.90

S8

2
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Heads Tails  Probability H-T
0 4 1/16 -4
1 3 4/16 -2
2 2 6/16 0
3 1 4/16 2
4 0 1/16 4
1 2 3 (a) X 3 4 5 6 7
1 3 4 f(x) 1/6 1/6 2/6 176 1]e
1 4 5
2 3 5 0 x<3
2 4 6
3 4 7 1/6 I3sx<d
2/6 4 <x<5
F(x) = < as6 5Sx<6
5/6 6<sx<7
1 7<x
8
P(H) = £ (2) P(0) = 53, P(1) = o5, P(2) = 3322 . 12 p(y) - 8
1. 6,12 _19
B Fg+rmta=7
0 x<0 7 _ 20 19
(a) 1 - =553 (b) 1 - 55
127 0<x<1 77 ¢/
F(x) = 7127 1<x<2
19/27 2<x<3
1 I <x
0 Vv<o
0.40 0svVv<Cl
F(V) = { 0.70 1sV¢2
0.90 2s5V<C3
1 3V
(a) 0.20 + 0.10 = 0.30
(b) 1 - 0.70 = 0.30
12
Yes; f(x)>0 for x = 23..12and } f(x) =
X=2
) 2 3 4 5 6 7 8 9 10 11 12

Probability  1/36 3/36 6/36 10/36 15/36 21/36 26/36 30/36 33/36 35/36 1

7
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3.92

393

3.94

3.95
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. .
(2) 5(228.65 - 227.5) = 0.23; (b) (231.66 - 229.34) = 0.464;

0.53

(c) 3(232.5 - 229.85)

F(x) = z55 J (36 - x7) dx + ¢ = 5Ls(36x - £) + 3 so that F(-6) -
and F(6) =

(a) F('Z) = m(-?Z + ) + 2 T_"_ZO_B_ + % z;
1

I WP N 1_,_ 1107 1_757 1_325
PP 2oy ezt

(b) F(6) - F(1)

(€) F(3) - F(1) = 555(108 - 9) - 5136 - 1) - 32 . . gL
(d) o

oy o [ 20,000 0.000 . _ 10,000
AR et ) LR [ ) LA s () L
(a) 1 - F(200) = 13,000 . 1

(b) F(100) = 1 - 32088 = 3

. s 4 1000

-x/30
‘F(x) = f 3%2-)(130 dx +.¢ = .3.%.5_]73.0__, c=¢ - e-X/30 =1 - e-xl30
(a) F(18) = 1 - e 218/30 .y _ ¢70-6 _; _ p.5488 = 0.4512

(b) F(36) - F(27) = e"27/30 _ o-36/30 _ -0.9 _ -1.2 _ ¢ 4066 - 0.3012

0.1054
-48/30 -1.6 _ 0.2019

(c) 1 -F(48) = e =e

X -x/3
F(x)=%gxe'xndx+c -§—7-9—(-§x-1)+c=c 'XI3(-:1,;x+1)

c=1
(@) F(6) =1 -3¢ =1-3e =1 - 3(0.1353) = 0.5941
(b) 1 - F(9) = 4e~3 = 4(0.0498) = 0.1992
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3.98

3.99

3.100

3.101
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(@ 1-F0) =3 -025=3

)y Fe) =1-3-7

25(25 - 16 1
(¢) F(15) - F(12) = By - %-_%?_R_l .

©0,0.2) = A S) -3 £(0.0) = 53. £(0.1) = 55, £(0,2) = 5}
1.0,1) = AEA) =8 f(1,0) = 53, 7(2.,0) = 53, £(1,1) = 8

©0.1,1) = A -6

(2,0,0) = QA - 3

(1.1,0) = A -6
0.2,0 = QA =1
£(0.3) = 3, £(1,2) = 3. f(2.1) = 3, £(3.0) = H

um4)=§gucu=§,man=§,u&n=é

(a) Probability = 1/8 (b) --1[ 21. = %

2 0.4 0.4 .4 0.4
(a)-g,g I(2x+3y) dx dy = 3 }'(x’-t-::‘x_v)l0

UlIN

f 0.16 + 1.2y) dy
0

[(0.16)(9.4) + ;_z_(%_m] - 0.064

"
LNy



3.102

3.104

3.105
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0.51 0.5 1
(b) 5 { 0{B(Zx +3y) dxdy =g { (x2 + xy)la.8

0:5 2 °p 36) d
=§ £u1+w)-wﬁ4+awndy=g{(mw+0-) y

0.5
- %(0.3y‘ + o.3sy)l0 - %(0.075 +0.18) = 0.102

0.3 = 0.3 -
(@) S f spe™PS s dp= -Se’psl dp
0.2 2 0.2 2
003 'Zp 003
. -2p ,, _ 5-e l _ 5.g-0.4 _ -0.6y _
0{2 Se dp = R 0.2 >(e e ) 0.3938

0301 0.30 1 0.30 .
() f JSspePSdsdp= [ -5eP I dp= f 5(1-¢eP)dp
0.25 0 5 0 25

. -

=5[p +eP] =5[0.30 + e 030 _ 0,25 - ¢70-257 . ¢.4309

88 48 4 16
2 IW (a) £(0,0) = %%-%% = %?T’ f(0,1) = 55T = 551
L 448 _ 16 _4.3_1
f(l’o) = ﬁhs'—l' = m: f(l,l) = "5—2' m = TZT
z
0 1

(b) g(o) - 188+ 16 204 .\ 16+1 1

1 "z T2 " 721
(c) e(0l1) = 77220 - 38, eqainy - M22L_ 1
1 1 1 1 1
2 2 2
a € 4 d d = = = =
(2) 0{3 g 5(x + 4y) dy dx = £ 0{3(xy + Zy‘)lo dx = ¢ O{B(x +2) dx

1

2

[%— + ZX]I
0.3

1]
ol

23+2-%% _0.6) - 21.855) = 0.742
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2 1 2
(b) g9(x) = § {(x +4y) dy = g(x + 2)

alyh) = GrAHEFH2. atvlo.2) - 4L 30-2

1 03 1 0.6
73 g (4y +0.2) dy = 55(0.5 + 0.1) = 3°3 = 0.273

3.106 f(p,s) = Spe P 0.2<p<0.4 s>0
- -ps nel® 5 0.2<p< 0.4
(a) spfe PS 4s = Sp 9:—- = -5e psl =
0 P 0 0 elsewhere

f(p,s) 5pePS pe P> fors>o
(b) a(s) -5
0 elsewhere

3 3
© I % e~ (1/4)s o _ [_e-sl4]l =1-¢0:75
0 0
3.107 -
@) ¥ 120 - x X DX 10¢x<20
Vi3 J dy =
x/2 0 elsewhere
X
10 20
1,20 - x
B 1/6 6<x<12
(b) ¢(ylx) = 20 =x— = X *yl12) =
T 0 elsewhere

(C)%(B-G):é-Z:%

37
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3.108  f(x,y) = %(Zx + 3y)

g(x) = %[ny + 3%:“: = %(Zx + %)

§x+§ 0<x<1

L]
F-M

0 elsewhere

h(y) = 3(x* + 3xy)|o

]

(2/5)(1 + 3y) 0<y«1
0 elsewhere

f(x,y) # g(x)h(y)
(20,000)* >0, 50
3 (x2 + 100)3(xz + 100)3(xs + 100)° x1 >0, x2 X3
-109 =f(X1 ’ngxa) =$ o e]sewhere

(.

180 20,000 20,000 _ . -

100
20,000 dx _20,000
(b) { T + 100)7 % { (x: +100)° 2{0 (xs + 100)°

31_1
3918

Hlw

3110 (@) 5] 9457998
6] 13502170845202131

(b) 5f| 4 (c) The double-stem display gives more detail.

6s{ 957998

6f] 1302010420213 1

6s| 5785

3.111 * = Sation 105 o = Station 107
. o]
0O 0 0 o
(o] * = 0 O
x  %x O 0O = *  x * * 0O = *  *

54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69

3.112 * = Lathe A o= Lathe B

* *

O 0O 0O o * k* *x *x * * & [o JNe) o o

1.28 130 1.32 1.34 136 1.38 140 142 144 146 148 150 152 154 156
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Class Limits Frequency

3.115 40.0-44.9 5
45.0-49.9 7
50.0 - 54.9 15
55.0 - 59.9 23

60.0 - 64.9 29
65.0-69.9 12

70.0-74.9 8
75.0-29.9 1
100
Class Limits Frequency

3.116 30-49 15
5.0-6.9 25
7.0-8.9 17
9.0-109 11
11.0-12.9 8
13.0-14.9 4
80

3.117 The class boundaries are: 39.95, 44.95, 49.95, 54.95, 59.95, 64.95, 69.95, 79.95;
the class interval is 5;

the class marks are: 42.45, 47.45, 52.45, 57.45, 62.45, 67.45, 72.45, 77 .45.
3.118 The class boundaries are: 2.95, 4.95, 6.95, 8.95, 1 0.95, 12.95, 14.95;

the class interval is 2;
the class marks are: 3.95, 5.95, 7.95,9.95, 9.95, 11.95, 13.95.

3.119 Class Limits Frequency Class Boundary Class Mark

0-1 12 05-15 0.5
2-3 7 156-35 25
4-5 4 35-55 45
6-7 5 556-75 6.5
8-9 1 75-95 8.5
10-11 0 95-115 10.5
12-13 1 11.5-135 125
30
3.120 Class Limits Frequency Percentage
3.0-49 15 18.75%
50-69 25 31.25
7.0-89 17 21.25
9.0-109 11 13.75
11.0-129 8 10.00
13.0-14.9 4 5.00
80 100.00
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40

3,121 Class Limits__Frequen Percen
40.0-44.9 5 5.0%
45.0-49.9 7 7.0
50.0-54.9 15 15.0
55.0-59.9 23 23.0
60.0-64.9 29 29.0
65.0 - 69.9 12 12.0
70.0-74.9 8 8.0
75.0-79.9 1 1.0
100 100.0
3.122 __ Percentage
Shipping Security
Class Limits _Department Department
0-1 43.3% 45.0%
2-3 30.0 27.5
4-5 16.7 17.5
6-7 6.7 7.5
8-9 3.3 2.5
100.0 100.0
The patterns seem comparable for the two departments.
3.123 Cumulative
Upper Class boundary Frequency  Frequency
44 .95 5 5
49.95 7 12
54.95 15 27
59.95 23 50
64.95 29 79
69.95 12 91
74.95 8 99
79.95 1 100
100
3.124 Cumulative
Upper Class boundary  Frequency  Frequency
495 15 15
6.95 25 40
8.95 17 57
10.95 11 68
12.95 8 76
14.95 _4 80
100
3.125 Cumulative Percentage
Shipping  Security
Upper Class Boundary _Department Department
1.5 43.3% 45.0%
3.5 73.3 725
55 90.0 90.0
7.5 96.7 97.5
9.5 100.0 100.0
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3126 (a) Class Limits Frequency (b) No. The class interval of the last class is

0-1 12 greater than that of the others.
2-3 7
4-5 4
6-7 5
8-13 _2
30
3127 (a) Class Limits Frequency Class Marks (b) Yes, [see part (a)].
0-99 4 49.5
100 - 199 3 149.5
200 - 299 4 2495
300 - 324 7 312.0
325 - 349 14 337.0
350-399 3_2 374.5

3.13¢"  The class marks are found from the class boundaries by averaging them; thus, the
first class mark is (2.95 + 4.95)/2 = 3.95, and so forth.

3.135 The MINITAB output is:

MIDDLE OF NUMBER OF
INTERVAL OBERVATIONS
6.0 2 >
6.5 5 b
7.0 4 o
7.5 5 il
8.0 5 il
8.5 3 bl
9.0 2 b
9.5 2 >
10.02 2 b
3.136 The MINITAB output is:
MIDDLE OF - NUMBER OF
INTERVAL OBSERVATIONS
40 1 *
45 7 Fedkkhhki
55 21
60 21
65 23 *
70 1 0 Sededededededededek
75 6 it

41
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CHAPTER 4

4.1

4.2
4.3
4.4

4’5

4.6

4.7

4.8

4.9

4.10

(a) 0, 1, 4, 9

(b) h(g1) = f(0); h(gz) = f(-1) + f(1); h(gs) = f(-2) + F(2)
h(g«) = £(3)

(c) 0-F(0) + 1[f(-1) + f(1)] + 4[f(-2) + f(2)] + 9-1(3)

Replace [ by ¥

Replace Y by [

Replace f by }

(a) E(x) = [ J x f(x,y) dy dx; (b) E(x) = J x g(x) dx

Ex) = (-0 + o) + 1d) +3¢h) -

| . :
mwéyfwuw§&+ﬁ-a%s-%a

_ 1,56 174 _ 37
“g(F 80 =g3-=12

E(x) = 2 x? dx + ? (2x - x’) dx = % + [xz - gilli = % +4 - g -1+ %
-3-%-
(a)E(x)-o-2—+11§§+27- 3e . xR 192 30 1
= 2.4

"(b) E[(3x + 2)?] = 9E(x?) + 12E(x) + 4 = 56.16 + 28.8 + 4 = 88.96
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1., 2 3 .
401 E(x) = fSdx+ [ X ax+ [ 3 X2 g o3
=17 *12 +£Tx Z

13 21 3 2 3
E(x?) = f X dx + f X~ dx + 3x°xd=8
( 0?2 12 { z ™3

E(x’-5+3)=§-5-§+3=-%

~nN
bt
Pt

4.12 E(x) = 2, E(Y) = i—g, and E(2x - v) = 80.- 19 _ 41

15 PR 1
Marginal distributions g-(’;‘)_ 1‘1’ 115 21 235
0 1 2
RO 17517312750
E(x)=-§-+rg+§=-.§_g.gz
E(V)=§+§g=§%=%§
ly 1
413E() = [T dxdy=flay=1
4.14 k = o
) T 52
forx gl)=gl+2+2+4+3+6) -42.1
9(2) = 4
1 1, _1 _1
for y h(l)=§(1+2+2+4)’€’"‘(2)"3’“(3)-5
forz  o(1) =3, ¢(2) = 2
E0) =13+ 25«3 B =1te ez ledsn 18 7
E(z) =3, Ew =3+§+53-1

4.15

©O oy s
(=1
© oy pt

%-(Zx + 3y + z)(x? - yz) dx dy dz = T%

416 E(2") = T X3 =1+141414 ... -0
x=1

So E(2X) does not exist.
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4.17 Ho = J (x - W)® f(x) dx = J f(x) dx =1
pr= f (x - @)t f(x) dx = fxf(x) dx - p [ f(x) dx =p-p=0

018
¢ He (234 @30, 1= (27 1+ 2734
=4 -0 =4
2 2 3 2 2 'y 2
4019 fx dx=x|=4p'=j' ='X—I=Z
0 z [ 0 3, 0 B 1,
3 3 r
s .1 r-1 _ 1 Ix _ ) T 23 -1
4-20 Werms X “*-m[r—']ll-m“ D=y
-2 v 8 _ 4 2 4(1n 3 - 1
L s L1 6 T ) H T Rl ﬁ '(—5)7
4.21 E[ax + b] = aE(x) + b
E[(ax + b)?] = E[(a®x? + 2abx + b?) = a?E(x2?) + 2abE(x) + b2
0* = a?E(x?) + 2abE(x) + b? - a2[E(x)]? - 2abE(x) - b?
= a*o? QED
4.22 var(2x + 3) = 4 var(x)
B = 1 from Exercise 4.8
1 2
' 1 2x?  x*
ll=fx’dx+f 2x? - x3) dx = 5 [ ---“
*= 3 ( ) it I3 -Tl
1 16 2.1 7 -7 1
3343 p T cg-1l=3
var(2x + 3) = 4-% - §
4.23 E2) = ECSH) =t Ex-w) =dw-w -0 exists
2
var(z) = €257 = Ly erox - w1 - & -
® -2 -1 2
4.24 E(x) = f2x dx=[-2x J=%=2 exists
1
uz = f % dx = 2 In xl - o® does not exist
1 1
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4.25 20 - W) = T - (Dr Ix o0+ G T xM 2
e CDTIWL T 0 0 « (1T T F(0)

=ZxT ) - (D) mry o+ () W, e ()TN - 1

M3 = W3 - 3upi + 3ptep - Ip® = pd - 3t + 20
Mo = Mo - 4ups + 6u%ps - Apdepi + b = Mo - 4uus + 6%y - 3yt
4.26 (a) u = 1(0.05) + 2(0.15) + 3(0.30) + 4(0.30) + 5(0.15) + 6(0.05) = 3.50
pi = 12(0.05) + 2%(0.15) + 32(0.30) + 4%(0.30) + 52(0.15) + 62(0.05)
= 13.70
u; = 13(0.05) + 23(0.15) + 3%(0.30) + 43(0.30) + 5(0.15) + 63(0.05)
= 58.10 .
6% = 13.70 - 12.25 = 1.45 W3 = 58.10 - 3(3.5)(13.7) + 2(3.5)% =0
a3 = 0

(b) u = 3.5, g2 = 13.70, p3 = 1(0.05) + 2°(0.20) + ... + 63(0.05) = 57.8
Uz = 57.8 - 3(3.5)(13.7) + 2(3.5)% = -0.3
-0.3 -0.3

| da: = ) = 1788 = «0.172
4.27 (2) u = 0 by symmetry, ys = 0 by symmetry
Mz = 9(0.06) + 4(0.09) + 1(0.10) + 0(0.50) + 1(0.10) + 4(0.09)
+ 9(0.06) = 2

Me = 81(0.06) + 16(0.09) + 1(0.10) + 0(0.50) + 1(0.10) + 16(0.09)
+ 81(0.06) = 12.8

12.8
_4'302

02 =2 and ys = 12.8; au =
(b) u=0and ps = 0 by symmetry.

Mz = 9(0.04) + 4(0.11) + 1(0.20) + ... = 2

Ue = 81(0.04) + 16(0.11) + 1(0.20) ... = 10.4
0 =2and pu = 10.4; e = 184 . 5 ¢
a - Y
4.29 B = J xf(x) dx + J xf(x) dx 2 a [ f(x) dx = aP(x 2 a)
0 a a

E2p(xza) QED
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4.30 P[(x - ) 2a] < gi a s kio?
P[(x - p)? 2 k?0?] s %r or P[x - u} 2 kel < %1
PCIx - u] < kol 21 - %,

4.31 (2) 1 - gx = 0.95, 1y = 0.05 = 51, k = V20 = 4.47

1 _ .00 L _ =<l k=
(b) 1 - x = 0.99, {x = 0.01 = 355, k = 10

4.32 P(jx ~u]l <ko) 21 - %7 ko = ¢
2
Plx-ul <y 21-% Probability is at least 1 - &
t 2085 t
- X
(]
4.33 nge) = T2 = T2 - —p- - 2

(3 - etyzet - 2et(-et) _ 6et

W = e Ty G - e)?

3 - et)set - get-2(3 - el)(-eb)
(3 - eb)e

W) =S =3, ueo) - 2-122(1) . 3

Me(t) = &

- t tx 41 t
tx e e -1
4.34 M (t) = { e dx = &~ Io -8
t 2 '
1 1 1
“=3-31 12
4.35 R(t) = 1n M () = o (), RU(D) = ) M
. Rx(t) = in x(t). Rx(t) = m X( )s X = ux'-(t; =3 "
M (t)-ME(t) - My(t)M, (L
RU(t) = (E) MR (t) - My (t)Me(t)

N (O
R*(0) = 1—2-;7:-1'3 = o2

R (t) = ae® - 1), RY(L) = set and R(t) = 4et

H=4and o = 4
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M (0) =0#1
436 x(0)
1 tx_x 17 tx -x y=-x
4.37 Jee de+gleTe™ ax dy = -dx
%ge'tye y dy +%f etxe-x dx =%f e (1+t)y dy + 1 fe (1-t)x o
0 0
1[ * 1 -
2 ety || 3 ety |
) 2l e 0, 2]l e 0 _ 1[ ) 1 ]
T § U ) -1 -1¢t) TZHT¥T YT -
=ﬁ-ﬁ{:2-(1—_—t)-[1—t+1+t331_i_f,
t.
4c38 Mx(t) = 1 - t: +’2—!' - eoae
(a) u=0,0=2
(b) Mi(t) = -(1 - t2)-2(-2t) = ?T'=g%’7’
Moty = (L £0)%2 - 2 + 2(1 - t2)(-2t) _ 2(1 - t7)? + 4t2(1 - t7)
x (1 - tz)‘ (1 - tz)b
M2(0) = 2, gt = 2
4.39 - M(X'i‘a)/b(t) = I e[(x"’a)lbjtf(x) dx = eatlb I extlb f(X) dx
eat/b y (b) QED
1. Let b = 1; 2. Let a = 0 in above result.
4.40 =zx-3),a=-3b-
M (t) = e~ (3/4)t_(3/4)t + (8/16)t _ o(1/2)t?
4.41 (-3,-5), (-1,-1), (1,1), (3,5) probabilities are 1/4
' 1.1 1
E(X) = 0, E(Y) = 0, E(XY) = 15-3 + 1-7 + 1-3 + 152 = 8
cov(X,Y) =8 -0-0=8
56 72 _ o6
4.42 E(X) = 0335 + 1135 + 2135 = 126 = O-
21, 1 _ 108

15
E(XY) = = 0.4

1- 1-- + 1 2--ﬁ + 2-1- 21
cov(X,Y) = 0.4 - (0.6)(0.9) = 0.4 - 0.54 = -0.14
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4.44

4.45
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(xi + x1x2) dxz dx:

© Loy =t

11e- 1
E(xa) = J J J xa(x: + x:)e-X: dxs dxz dx: = f
000 0

—}(X‘x +x"§)1dx -}(x’+lx)dx 1,17
‘0 1re 82"'0 1-0 ! 2‘ 1-3 4--1-2

(=0

l11le= 1 -
E(xa) = [ J [ xae™**(x1 + x2) dxs dxi dxz = J (x1 + x2) dxi1 dxa
000 0

11
E(xixs) = f x3e™® dxs [ [ (x} + X1X2) dxz dxi
[V}

N~

E(X) = % (4x? + 2x) dx = %(34- +1) =7

E(Y) = g ey ay-22+§ -1

12 1
E(XY)=%£{(2x’y+xy’) dydx=%£(4x‘+§x) dx=%(-§+%)=§

2 7,14 2 49 1
COV(X,Y)=§--1—Z~-]7=3-7Z=-72

f(-1,1) = 3, £(0,0) = 3, £(0,1) = 0, 7(1,0) = 13, F(1,1) = 3

E0) = -1¢h) + ocd) + 1(5d) - &

E(Y) = 0(z) + 1) = 3

£(0.0) = . 9(0)h(0) = -7 = 5z, £(0,0) # g(0)h(0)
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4.47

4.48

4.49
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- 0 2 1 2 . 1.1.1 1_
(a) EQU) = { (x + x2) dx + { (x-x*)dx=-3+3+3-3=0
0 et o ys 1 s 1t 1.1 1_2_1_
E(V) = { (x* + x?) dx + { (x* -x¥)dx=3-2+3-3°3°2°

"
[}
F=
+
[,
+
&afe-
]
U=
"
o

0 1
E(UV) = J (x* +x*) dx + [ (x* - x*) dx
-1 0
mumn-o-o%.o
not independent; in fact V = U%.

aI...I eztixi f(Xl"’xk) dxl cee dxk
a
(@) oty

= feoof xj €U flxieeaXy) dita oee dxg

at tjs = 0
= foeof xi FXaoeexy) dXa oo dXp = B§
(b) same
(€) Myy(ta,tz) = % g eXti-x o¥tz-y 4y dy = E g ex(t"l)ey(t"l) dx dy
= 1 1 1
*t-lt-1- -t - ta)
) 1 1 _
3 T T- @) o
a2 1 . E(XY) = 1
RN T R D M R D cov(X.Y) = 0
(@) ny = 2(4) - 3(9) +4(3) = 7
o3 = 4(3) + 9(7) + 16(5) = 155
(b) u, = 1(4) +2(9) - 1(3) = 19
o3 = 1(3) + 4(7) + 1(5) = 36

(a) By = -7, o§ = 155 - 12 - 48 + 48 = 143
(b) H, = 19, o; =36+4+6+8=54
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4.52

4.53

4.54

4.55

4.56
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aﬂ+zndx=§§+n=§

(=1

112 1
E(x) = 3 g g (x? + xy) dy dx = 3

.L1b2 L., S R ¥ I
E(x?) = 3 g g (x* + x%y) dy dx = 3 g (2x® + 2x2?) dx = 3(? +3) =
62 < 1 _25_63-50_ 13

- 18 " 81~ 162~ 162

121 12 1 1,, .8, _11
E(Y) = 3 g g (xy +y*) dx dy = 3 g Gy +y)dy=35(1+3) =5
121 12 1 1,4
E(Y?) = 3 g g (xy* +y°) dx dy = 5 g (3 +¥y*) dy = 3(3 + 4) =
o2 o 16 _ 121 _ 144 - 121 _ 23
Y~ "9~ 781" " 81 T~ @8
1tz . 1l o, 8 1,2 .4, _
E(XY) = 3 g é (x2y + xy2?) dy dx = 3 g (2x? + 3x) dx = 3(3 +3) =
cov(X,Y) = % - g-ié = - §%
13 23 1 117 + 736 - 48 _ 805
var(w) = 9'?37 + IG'ET + 24 (- ﬁT) = 163 = 152
var(X + Y) = var(X) + var(Y) + 2 cov(X,Y) ai=1,a =1
var(X - Y) = var(X) + var(Y) - 2 cov(X,Y) b1 =1, bz = -1

cov(X+Y,X-Y) = var(X) - var(Y) + 0-cov(X,Y) = var(X) - var(Y)

cov(Y1,Yz2) = (-2)5 + (-6)(4) + 12(7) + 7(3) + (-2)(-2)
=-10-24+84+21+4=175

3

4

a1 =1, a2z = -2, as

ba -2, bz = 3, ba

cov(Y,Z) = 2¢13 - 322:7 - 4-1-5

6 - 42 - 20 = -56

f(-1]-1) = 3, f(1]-1) =

_ 1 4 _3
Bel-1 = (D) 5+1g=%

16

- 1, ,.4 <
Me=1-g+1lz=1 Cga=1-@ =3

From 3.87d f(z|1,2) = ¢(1]1,2) = %. #(2]2,3) = %

afu1)=v%+2h§=%+§=3

50
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4.57

4.58

4‘59

4.60

4.61
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From 3.30b f(yl}) = 22y + 1) 0 <y <2

N

1
Ve =5 § @Y

dy =15 +2) -

122 _1
5§ 3 9

2 8, 132 _16
wef [@r ey g6 =555

2 wmmm o wmm— T

1, -X
From 3.94b, f(xz,Xs I%) = (x2 + 3)e 3

E(XiXa l%)

"

Gege

5
12

(a) f(xlasx<sb) = ?TB§£§1?TET

X
F(x]a s xsb) = f(x dx = 1 “F(x) - F
AR {OERIC HOERIO IS

(b) f(x]a < x s b) =ﬂ'5§'(§)ﬂzy

Efu(x)la s x sb] =

3
3000"2‘0‘ + 1500'2% + 0.2% - 1500- 3

b
J u(x)f(x) dx

a

1 2 T -X3
x3 + Xz) dxz J xase dxa
guerz) g

0<¢x2<1and xs >0

asx<b

F F(a
F{ ; ?§a;

(5 Lo
[N A

b
J u(x)f(x) dx
a

b
F(b) - F(a) f f(x) dx
a

20

1
= »=(9000 + 10,500 - - 15,000 _
70 4 4,500) = 22522 - 750

10'% = Ané' A= ss

51
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4.62

4.63

4.64

4.65

4.66

4.67

4.68

4.69
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(@) 1+3 - 0.4-% = 48 . s0.77

(b) 2+% + 0.6-] - 0.8:3 = I8 . $1.30

() -1.2:3 + 0.2-F + 1.6-3 + 3-3 = $1.60

(d) -1.6+1 - 0.23 + 1.2:¢ + 2.6-% + 4:% = $1.67

1 1 1 1 1 1 _
(e) -2-5 - 0.6z + 0.8z + 2.2°7 + 3.6 +5¢= $150

Expected profit is greatest if he bakes four cakes.

5 5 3 2
- Tawenand forsn el £,

1[125 , 25 1 126 L

=T§[’3“*'z 3- 5] -—ngz] - 3 = $3,000

E(x) = [ 5%/ ax = 30 or 30,000 kilometers

0
E(x) = } {r’e-xIB dx = % [_3xze-(1/3)x - 18xe-(1/3)x _ 5%-(1/3)x]lQ

0

- %-54 = 6 million Yiters

0.4 = -ps
E(ps) = OIZ J 5p3s e " ds dp

004 -
J spr-i e Po(-ps - 1)]| dp
0.2 P 0

0.4
5 f dp =1 = $10,000
0.2

= probability Adam will win

- S 1 _13 13

-1 L1 ) 1_26-11

s lgtlyney e m-i-
_ -l _x/4 1 e‘xl4 -

M £4xe dx = z-S( ?x‘1)|'4
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6 «116
4.70 us= 2%? _g X(36 - X2) dx = .2%“ [18x3 - *T]I_6= 2%3 =0

1

: 1 x5, 1®
W = ggg [ X036 - x?) dx = g1z’ - :r'r’l-s

Nl

- «fS
- Aizee - det- 12-6) + 161 = B - 28 - 18 - 108 = 7.2

0’ = 7.2
4.71 g(0) = 0.4, g(1) = 0.3, g(2) = 0.2, g(3) = 0.1
p = 0(0.4) + 1(0.3) + 2(0.2) + 3(0.1) = 1 p=1

u: = 0%(0.4) + 12(0.3) + 22(0.2) + 32(0.1) = 2 6t=2-12=1

4.72 (2) P(x 2 65) < 3§ = 0.631
(b) PL(x - 165) < 85)] < & = 0.553
4.73 u=124,q=7.5. k(7.5)=60.k=7?—g-=8,p=1-§%=g%, at leastg%
4.74 (3) k =6  0.260 + 6(0.005) between 0.230 and 0.290
0.030
(b) k= 12 0.260 + 12(0.005)  between 0.200 and 0.320

4.75 u=4,0=4 atleastl-T%g=%'—§%=g

By Chebyshev's theorem probability P(x < 10) is at least 5/9.
10 310

f _}_ e (1/4)x 4 _e-(ln)x‘

0 0
=1 -e29%-1-0.0821 = 0.91

4.76 z\|lw P
(0,0) 0|0 0.35 E(0) = 0.60
(1,0) 1|1 0.24 E(z) = 0(0.6) + 1(0.4) = 0.4
(0,1) 0|1 0.24 E(w) = 0(0.36) + 1(0.48) + 2(0.16) = 0.8
(1,1) 1} 2 0.16 E(wz) = 0(0.36) + 1(0.24) + 0(0.24) + 2(0.16) = 0.56
cov(z,w) = 0.56 - 0.32 = 0.24
4.77 Y Y w, =3 o, = 0.02

! 1
rx T pY=0.3 °Y=°°°°S independent

E(x + 2Y) = 3 + 2(0.3) = 3.6

°i+2Y = (0.02)? + 4(0.005) = 0.0005 o = y0.0005 = 0.0224
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0.1
0.03

4.78 e s+ forx pu=8 o
X y fory upu=0.5 ¢

50 49
2 = 2 x;+ I y; E(2) = 50(8) +49(0.5) = 424.5 in.
i=1 j=1

1

var(z) = 50(0.1)% + 49(0.03)2 = 0.5441 o. = 0.738 in.

4.79 (a) X heads
Y getting 6
Z getting ace

EX+Y+2)=3+1+4

e
"

&)
[}
e
~
o

var(X + Y + 2) = % +aE + Té% =0.46 o0 = 0.68

(b) 3x + 2y + z E=&%+&é+%=l¥i§§iﬁ=%%=1sx

= 2.l .5 12 _ _
02-3Z+2§-6+1_5§-1.099 ¢ = 1.08

4.80 p = 5(0.5) + 5(0.45) = 4.75
0* = 5(0.5)(5) + 5(0.45)(0.55) = 1.25 + 1.2375 = 2.4875
g=1.58

4.81 ¢(0]0) = 3/10, ¢(1]0) = 6/10, ¢(2]0) = 1/10
E(Y) = 0(0.3) + 1(0.6) + 2(0.10) = 0.8

: 12 12
4.82 o(y|12) = } 6<x<12 £§@=%@3k = 3(72 - 18) = $9
I x f(x) dx N
4.83E=i— .
J f(x) dx D

2 P 212 1.1_7
D={ % dx + [ 4x dx = %—l - ;%l = % -gtz=3§
1 2 1 2
_31.8 248 _
E = ﬁ 7 = ?&' - 2.95 min
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CHAPTER 5

k
- 1 k(k+1)(2k +1) 1 _ (k+1)(2k +1)
(b) yz = i§1 itef = 3 k= 3
gt (K+ D(@k+1) (k+1)? k-1
= 6 7 V)
5.2 p=£—%—l

5.3 f(0) =1-8, f{1) =8

1
(@) ¥ xf(x) =0"(1-8)+17-8=9

x=0
L iy t t
(b) M (t) = Y ef(x)dx = (1 -8) +e-8=1+8(e -1)
x=0
=1+B(t+£’—f+§+-§-:-+...)
u. =8

5.4 p=8 p2=8 o2 =8-062=206(1-8)
(@) p3 =8 pa = 8 - 38-6 + 20° = B(1 - 38 + 282) = B(1 - 28)(1 - @)

.81 -8)(1-20 __1-28
8(1 - 8) V8(T - &) Vol - 8)

He = B - 487 + 667 - 368* = 6(1 - 48 + 66% - 38%)
= 6(1 - 8)[1 - 368(1 - 8)]

q = 8(1 - 8)[1-38(1-86)]_1-36(1-8)
* - 83 (1 - 8)2 8(1 - 8)

5.5 b(ﬂ - X3 N, 1 - B) = (nfx)(l - a)n'x en*(ﬂ-x’

= (;)ex(l - 8)"* = p(x; n, 6)

X x-1
5.6 (a) B(x;n, 8) -B(x-13n,8)= Y - ¥ =b(x;n, 8)
i=1 i=1

55
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(b) B(n - x;n,1-8) ~B(n-x-1;n,1-8)
b(n - x;n, 1-8)=(" )01 - g)"~*%gn-(n-x)

(e*(1 - 8)" = b(x; n, 8)

n-x-1
(c) 1 - B(n-x-1;n, 1 - 8) =1 - ZO b(k; n, 1 - 8)
k=
n
= Y b(k;n,1-86)
=nN-X

0 X
= Ib(mn-r;n,1-8)= Yb(r;n, 8) =B(x; n, ) QED
r=x r=0

5.7 E(Y) = E(%) = % Ex) = 2. g

x3, 1 292
B2 = E (ﬁ?) = a,[na(l - 8) + n?82]

o} = %7[n6 - n6? + n262 - n262] = Eil_ﬁ_ﬂl

5.8 b(x +1; n, 8) = ( n )ex+1(1 _ e)n-x-l

x+1
. n! x+1 n-x-1
T F DI -x-1ne (-89
=8 . n-Xx _nax. =X _ 8(n - x) .
TTE 1y (KO - O = ey ey bOx s @)
b(x b(x) + 1 8(n -x-1 8(n - x
=9 pwem el Mgt rtatlr ity s
8n - 6x - 8 2 x - Bx 6n - Bx < x +1 -6x - 8
xs6é(n-1) énsx+1-8
n -1
Xs=—= e(n +1) - 1sx

n+1

1 1 1
§n+isx XET—

(b) odd maximum at 2—%—-

(a) even maximum at 2 5 1 ang n ; 1

5.10 b(x; n, 8) = (:)Gx(l - g)"x

Inb = 1n (2) +xIn8 + (n-x)n(l - 8)
b _x _n-x_ _ _ _ = X
M®"9-1T-g-0 x-6x-= ne‘ ox X =né and 8 = 7
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5.13

5.14
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us = E(x2) = E(x* - X + X) = u(2) + p(z)  Since x* = x(1 - X) +Xx
let x3 = x(x - 1)(x - 2) + ax(x - 1) + bx

x=1 1=5b0 . . . .
b=1 a=3 Bz = u(s) + 3ua) + u()
X =2 8=2a +2

x* = x(x - 1){x - 2)(x - 3) + ax(x - 1)(x - 2) + bx(x - 1) + ¢cx
x=1 1=c¢ P = H(e) + 6u(3) + 7u(z) + u(a)

X =2 16=20+2 b=7
x=3 81 =6a +6b + 3c =6a+42 + 3
36 = 6a a==6
Frx) = I xt*! £(x) Fr(1) = I xf(x) = u)
Frrgx) = 3 xix - DEX2 £(x) Fro(l) = I x(x - 1)F(x) = n)
F'r'(x) = Y x(x - 1)(x - 2)1:’("3 f(x) Fror(l) = 3 x{x - 1)(x - 2)f(x)
etc. = W)
(a) Fx(t)=t°'(l-9) +t8=1-0+ 86t F' =8 F* = 0 etc.

M =86 yr=0forr>1
(mrgﬂ=§tﬁb¥u-eﬂ“=§(bwnﬁl-m
=[et +1 - 6]
=[1+6(t-1"
F' = n[1+8(t-1)1"% F'(1) =ne
Fo = n(n - 1)[1 + 8(t - 1)1 %2  F*(1) = n(n - 1)62

n-x

B = H@) = nd P2 = u(z) + p@z) = n{n - 1)8% + nd
o2 = n(n - 1)6% + nB - 5*9* = nd - n8% = nB(1 - @)
My = et u(e) + M) (et = e o) - (0]
(a) Expand series.
(b) M,_,(t) = e M0try 4 get - 1)7°
ﬁ;_u(t) ef"at-n[l + e(et - 1)]“'1'9 - nee'"et[l + B(et -n"
- noe-™tr1 4 p(et - 191711 - 1 + 8(et -1)}
- nee "8ty 4 geet - 1)1 Ir-8(et -1)] My_,(0) = 0
- -neze™8t(et _1yr1 4 a(et - 117!

- —neze et L1)(n - 101 + 8(et - )12 (et - 1)
-net)}

-ne3[1 + 8(et - 1)]“'1{e‘"at-et + (et - 1)(-nBe
et 4 a(e - 17"

]
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5.15

5.16

5.17

5.18

5.19

5.20

5.21
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9=%-¢h=0;n*- as + 0

f) = ¢ikheka - )Y y=x-k
y=0,1,2, . . .

ECN) =E(X) -k=K-k=k@G-1)
% = 9% =g - 1

be(x; k, 8) = (“hekr - % * < Egekr - 0 - foki x, ) D

E(x) = x§k x(Cheka - o * = § g etta - ek YTErT
-k ygm G heYa - ey ™= §
ELx(x + 1)] = xgk x(x + DCheka - a)**
- kles 1) 2(&@#“( - ok y=x+2
m=k+ 2

- kgke+ 1) X (%:i)&y(l _ e)y-m - k(ke+ 1)
y=m

2 - - k2 -8
o,=k(ke+1)_%_k Sk k8 -k Y CNH) 7 )

g(x) =8(1 -8  x=1,2,3, ...

- b t X *
S RS PLES bl IR CUCR
X= X= =

“.’J

1

t t

8 e (1-6) _ ge

-1 81-et ) t 0E

-e1-e(1-8) 1-ef(1-09)

[1-e(1-mee + oet(1 - 9)et _ get - @e?t(1 - 8) + ge?t - pze?t
[1-et1-0)7 [1-e%(1-8)]°
get

“1-ea-ar

MO Y

o [1-et(n - eypeeet - seto2rn - ef(1 - @)3(- ef(1 - 8)]
[ - €' - ol

3 - 28-8(1 - - 2-8_1
we(o) - £ 220:8(1-9) 2-8 5 2.8 1 1.8
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5.22 T e(1-8)%t=1
x=1
g+ ¥ e(1-8> =1 y=x-1
x=2

T e(1-8Y=1-8
y=1

T -8+ ey - )Yl = -1
ye1

F(-8Y- Te@-e¥l--
y=1 y=1

1-8_ . _
g~ k=1

-p=-g and p=0

8+ 6(1-8)+ i o(1 -8)*1-1 y=x-2
x=3
8 +0(1 -8)+ i o(1 - 8)Y* -1
1

y:
ye(1-8¥*l-1-8-6(1-80)=(1-8)°
y=1
then differentiate twice with respect to 8.

5.23 Plx=x+n)fx>n =x=x+m 8- 0" _ g1 - 0)% QED
P(x > n) (- 8n

n
P(x > n) = Tt algy = (1 - @)

X X
5.24 fx) = o1 - )1 F(x) = Le(-et-e1s 1= -1-0a-9
x=1
e - e)X1
= =0
5.25 X = X1 +X2=. . « Xp
284
E(X) =2E(Xi) 2291 =nT=na
o2=Yo}=n I6;(1-8)=n e, -18;°

= né - nog + n8? = nB(1 - 6) -’nog
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(x+1)(n-x-1)

5.26 h(x + 1)

)
k! (N - k)!
- (x + 1)1(k = x - 1)! (n-x-1)! (N-K-n+Xx+ 1)!
)
k - x k! 1 - x (N - k)!
_x+ 1 xt(k - x)! ‘N-K - n T X-1(n-x)1(N-K-n+x)!
)
(k - x)(n - x) (k)(N—k)
_{x+ 1Nk -n+x+1) n-X
- N
()
(k - X)(n - X) 'h(x)

ThXxFD(N-K-n+x+1)
n=4,N=9,k=5

- Q@ 1 oy AL
i (4) ) 126, » B 1-1 126 " 126
h(2) = 3372 - 8, n(3) - 3:2..50. 40
2-1 40 _ 5
h(4) = $4°128 = T35
N-k
527 ‘E[X(X - 1)] = 2 x(x - 1§ )(ﬂ- )
n
G200 y=x-2
g e g .oz
n
= k(k-1) X _Li)'_
y=0 ()
k-2, N-k
_ k(k - 1)n(n - 1) m ( )(m-y)

- L T,
it qe
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528 6 -k M= 0k - ne

N-n
N-1

2 . n.Koq oKy N-n_ - 8)-
0% = n-g (1 N) N-1° né(1 - 8)

X+1 -A X_=-A
5.29 P(x +1; 1) = ?x +el)! =X 2 1 2 :! =X 1 T°P(x; A)

. 10y - 10%e~*° _ 1000(0.000045) _ 0.045 _
5.30 P(3; 10) = =——F— = 3 = =% = 0.0075

Table II yields 0.0076

() (}30)(0.1)2(0.90)*7 = 10O (0.1)2(0.9)*"

157.97000 - 0.77815 - 151.98314 + 3(-1) + 97(0.95424) - 1
5.20871 - 3 + 92.56128 - 97
0.77699 - 3 p = 0.00598

log p

531 it

f(x-18) - timet ~gAt
< xsime
9 ™\ xat A7 gat
time t
(3) f(x, t + At) = f(x, t)(1 - aAt) + f(x - 1, t)aAt

f(x, t + At) - f(x, t) = -aAt f(x, t) + aAt f(x - 1, t)

T t+ 8 - 68 _aff(x - 1, t) - £(x, 4)]
lim
80

x ,-at X, .x-1 _-at X, X -at
f o {at)" e of _a'x t e Ut 4 -
(b) (x,cxt)-.(_l_!_?_.. ; ati(-ae ")

~ axx tx-l e-ut
- X!

(x - 1)! x!

X+1 X -at

- a e

aff(x - 1, t) - f(x, t)]

X.x X1 g-at _ x+1 4x -at

= X1 Qeb

3.32 u=t"dv=e"dt v=-etdy=xt*!at

- -A -
1 x -t .. e 1 x-1 -t
x!{te dt = == +(x_m{t e - dt
X _-A x-1 -A ©
A e At e 1 x-2 -t
= T3 *(x-l)z"(x-zn{" e " dt
= At e-h + o o o + AO e-l = ; N e-A QED
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- X _=A - xl ~A -y
533 E(x) = § x2¢ =21 e 21- ? = Al =A
o Q

X - 1)1 -

-A

ffx(x - D1 = I x(x - 1) X
xX=2

- AX2 o -
= l’ A’ = A2
x§2 - 25' y)—:o
H=2A02=2A2 4+ -2% =2
534 n+>=,8-=>0,n8 =2
" t _ 1440
= [1+eef-1)]
- [1 . nege:“ - 1)]" - [1 . B(etn- 12]"
vim _ 8(e’ - 1) QED
o=
535  waeMeD
MEPRCRICS) M'(0) = A
t Lot
wee = (a efyzet(em1) 4y ot (A(E7-1) M't(0) = A% + A
t t
W= (a eb)rer(®1) 4 g eb)ze(E1) MI(0) = AT + 3A7 + A
+ (A et)’e)‘(et”l) +Aebe A(e -1)

P=A, 02 =22 +A=-A2 =4, HUs =A% + 322 + A - 3A(A? + Q) + 2% = A

A 1
s = T cmm—
") N
du - _ 1 - _
5.36 ETE-:Zr(x- )rlhy? gx n{x)\ lex_hxeh}
x=0
- r
= -rpy + I ESAL X le ¥y - g
: x=0 )
- x-1_-x
A
="Mt x§ (x - X7
W1 . l[ . dup
Me1 Y3 ¥ra1 Pre1 We g *ax
ue=1,|.n=0,r~1,uz-h[1-pn+%}'\i]=A
r=2, s = A[2ma + 1] =2
r=3, o = A[3°A +1] = A + 3*
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t
5.37 M, = E(e*t) = eME1)
My = Ee(XAIty | oMpexty | -ata(e-1) | aceb-to1)
t
M; = A(et-l)el(e ~-t-1)

t t
M; A’(et-l)ze“e —t~1) + Aeteh(e —t*l)

My(0) = A
5.38 Marginal distribution of x; is binomial distribution with parameter

n and €;; therefore ya = ng,.
5.39 _ n! Xi gXi(1 - 8. - 9.)"Xi"%j

E(xixj) = Z Z xixj x‘i!xj!(n - xi - xj)! e] eJ (1 1 J)

(n - 2)!
= n(n - 1)8;8; 3 % G- DT(x;- (0 - %; - %01
x e’i‘i'le’j‘j‘l(l - 8, - 8,)" XX
= n(n - 1)(8;)(8;)
cov(xi, xj) = n(n - l)e,iej - (nai)(nej)
. . .
540 HIONC NS ST
5.41 (300.1)70.9) + ($)(0.1)*(0.8) + () (0.1)"
= 10(0.001)(0.81) + 5(0.0001)(0.9) + (0.00001)
= 0.0081 + 0.00045 + 0.00001 = 0.0086

5.42 (a) (12)(0.4)'(0.6)' = 5005(0.004096) (0.01008) = 0.2066

(b) 0.2066
5.43 (2) (2)(0.7)%(0.3) = 0.3025

(b) 0.3025
5.44 (a) 0.1669

(b) 0.1669 + 0.1214 + 0.0708 + 0.0327 + 0.1117 + 0.0031
+ 0.0006 + 0.0001 = 0.4073
(c) 0.0000 + 0.0001 + . . . + 0.1669 = 0.4073
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5.48

5.49

5.50

5.51

5.52

5.53
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{(a) 0.1529 + 0.0578 + 0.0098 = 0.2205
{b) 1 - 0.7794 = 0.2206

{a) 0.0285 + 0.0849 + 0.1734 = 0.2868
(b) 0.2939 - 0.0071 = 0.2868

p = 0.42, n = 15, x = 6, 0.2041

p = 0.51 n=18
(2) x = 10 0.1731,(b) 1 - 0.5591 = 0.4409, (c) 0.3742

2062
0.5~ 0.80 ~_0.2062 536 ° 0.9222
11 outof 12

(a)

oo,g,=\/ x1-p). Ifo,,, = Vnp( -:—’p(1 -p), then n,,, = %nm.,

(b)

sy = VAR Y: Oy = VAT = VAT = VR0

P(x23) = 1 - b(0;20,0.05) - b(1;20,0.05) - b(2;20,0.05)

=1 - 0.3585 - 0.3774 - 0.1887 = 0.0754
Thus, there is only a 0.0754 -chance of obtaumng 3 or more failures if the
manufacturer’s claim is correct.

Using MINITAB software we first enter 13 and 18 in C1 and then give the
commands: MTB> CDF Ci;
SUBC> BINOMIAL 100 .16667.
obtaining K P(X LESS THAN OR = K)
13 .2000
18 .6964
(@) P(x<18) = 0.6964; P(x<13) = 0.2000
thus, P(14<x<18) = 0.6954 - 0.2000 = 0.4964
(b) No. The probability of obtaining more than 18 “sevens” is 1-0.6954 = 0.3036

Using MINITAB with the number 12 entered into C1 and the commands:
MTB> CDF Cf;
SUBC> BINOMIAL 80 .10.

we get K P(X LESS THAN OR = K)
12 .9462

(@) P(x<12) = 0.9462; thus P(x>12) = 1 - 0.9462 = 0.0538

(b) With a probability of only 0.0538 the assumption is borderline questionable.
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8.57

5.58

559

5.60

5.61

'g = (0.999)*°° 1log g
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k=6

(@) u=45;0=15 430230 or 0.40 to 0.60

(b) u = 5,000; o = 50 5.008 2300 or 0,47 to 0.53

(c) u = 500,000; o = 500 200,000 £ 3.000 or 0.497 to 0.503

(@) 8=0.75, x = 8, k = 5
b* = (7)(0.75)5(0.25)? = 35(0.2373)(0.015625) = 0.1298
(b) 8 = 0.75, x = 15, k = 10
b* = (1§)(0.75)*(0.25)* = 2002(0.05631)(0.0009765) = 0.1101
(a) 8=0.5 x=4, k=1
b* = (3)(0.5)*(0.5)® = 1-(0.5)(0.125) = 0.0625
(b) 8=0.5, x=7, k = 2
b* = (3)(0.5)%(0.5)* = 6(0.25)(0.003125) = 0.0469
(c) 8=0.5, x =10, k =4 and 5
b* = (3)(0-5)*(0.5)* + ()(0.5)(0.5)*

= (84 + 126)(0.5)*° = 210(0.0009765) = 0.2051

(a) b* = (1:)(0.5)=(o.95)‘= = 14(0.0025)(0.51334) = 0.0180

(b) b* = fZ-b(2; 15, 0.05) = T§(0.134a) = 0.0180

b* = (fji)(o.3)*(o.7)= = 1-(0.3)(0.16807) = 0.0504

"

800(1og 0.999)
800(0.99957 - 1)
799.656 - 800 = 0.656 - 1

0.4529 (depends on rounding)

w
[}
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562  g(x; 1, 8) = 3b(1; x, 8)

() x=4,0=075 g =gb(l; 4, 0.75)
= %{;)(0.75)1(0.25)= = 0.0117
(b) x=6,8=0.3 g-= éb(l; 6, 0.30)

= 2¢4)(0.3)(0.70)* = 0.0504

M@ «

563  (a) 55— = — = 0.5048
‘ (3 18
(b) 5:2;551 2 . ozsa
% 13
© 3 15 0,580
% 13
10, 6
G 120 2 1
5.64 (a) 26 3 = T e 2
(!5  se0 s5 28
9SG 10015 15
"3 560 56
¢ a6 2z
(C) 16 = Fgp—
(*%)  se0 s
@ hey 120 12 3
() s ss 1s
565  (a)u=0gt+1-B+2+3E-10. 1

p2 = Dz-gé + 1’-%% + 2’-%% + 3’-%% = Zg%

o? = 231 _ (15)’ _ 1848 - 1575 _ 273 _ 39
50T Y® TT a8 T i
_3-10 _15
(B) u=5=

1
ot - 3:10:6-13 _ 39
161615 - &4
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S 3620 20

i5 = = = 002398
(') 3003 100

5.66

10; condition not satisfied
25; condition satisfied
32; condition satisfied

567 (a) 12 > 0.05(200)
(b) 20 < 0.05(500)
(c) 30 < 0.05(640)

% 47675 6 285

80 = = 0. 1388
( 3) 2 80-79-78 2054

5.68 ()
(b) (f)(o.os)(o.ss)* = 0.1354
569 N=300, k=240, n=6,x=4

(%% %) 240-239-238-237-60-59-720
(300 = = 0.2478

) 24+2-300+299- 298+ 297+ 296 - 295
(b) (2)(0.08)'(0.2)’ = 15(0.4096)(0.04) = 0.2458

(a)

CHED Y 360
570 * = — = 1.39 and, hence, less than 3 to 2

(*12) (*12) 259

Good n 2 20 and @ < 0.05; excellent n = 100 and né < 10

571
(a) 125 2 20 and 0.10 > 0.05, also n8 = 12.5 > 10;
neither rule is satistied
(b) 25 > 20, 0.04 < 0.05; good approximation
(c) 120 > 100, n8 = 6 < 10; excellent approximation
(d) 0.06 > 0.05, 40 < 100; neither rule is satisfied
0.1094 - 0.1088 _ 0.0585 - 0.0582 _
572 5 x| <100 = 0.55% 11 00582 100 = 0.52%
0.1367 - 0.1384 0.0366 - 0.0355 -
6 01352 100 = -1.23% 12 00355 100 = 3.10%
0.1373 - 0.1410 _ 0.0113 - 0.0102_ _
8 0.1410 100 = -2.62% 14 0.0102 100 = 10.78%
0.1144 - 0.1171 _ 0.0057 - 0.0049, _

0.0858 - 0.0869.

10 0.0869

100 = -1.27% x =15
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573 A = 150(0.014) = 2.1 from Table II

p(2; 2.1) = 0.2700
5.74 A = 1000(0.0012) = 1.2 from Table II

p(0) + p(1) + p(2) = 0.3012 + 0.3614 + 0.2169 = 0.8795
S.75 A = 150(0.04) = 6 from Table II

(a) 0.1606
(b) 0.0025 + 0.0149 + 0.0446 + 0.892 = 0.1512
5.76 (a) 0.1373 + 0.1144 + 0.0858 + 0.0585 + 0.0366 = 0.4326

(b) 0.9573 - 0.5246 = 0.4327

577 £(2; 3.3) = i_ii;.f_'.‘_’_ = (5.445)(0.037) = 0.201

578 (a) £(0; 1.8) = 51_3){;2‘_: - 0.165

(b) £(1; 1.8) = 186" . g.297

1

579 (a) 0.1653;(b) 0.2975
5.80 (a) £(3; 5.2) = 0.1293

(b) 0.0220 + 0.0104 + 0.0045 + 0.0018 + 0.0007 + 0.0002 + 0.0001

(c) 0.1681 + 0.1748 + 0.1515 = 0.4944 = 0.0397
5.81 A = 0.5 (a) 0.6065 + 0.3033 = 0.9098

0.5)%~*-% _ (0.5)e-°-%

(b) {838, L—}‘,‘—— = 1.5(0.607) = 0.9105

5.82 (a)

h{0;100,1000,6) = 03 100
1000
100
Calculation of such large binomial coefficients is not possible &th MINITAB.
However, other statistical (e.g., MICROST A;Q yield 3.3876x10 ~ for the large
coefficient in the numerator and 6.3850x10 ~ for denominator. Thus, the required .
probability is given by

1 - h0;100,1000,6) = 1 - 1:3.3876

6.3850

= 0.4695
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(b) Using MINITAB software we enter 1 in C1 and give the commands:

MTB> CDF Ci;

SUBC> Binomial 100 .006.
obtaining K P(X LESS THAN OR = K)

1 .5478

Thus, the approximate probability is 1 - 0.5478 = 0.4522
(c) Using the Poisson distribution having the mean 100x0.006 = 0.6, we obtain the
probability 1 - 0.5488 = 0.4512 from Table II.

il (0.40)*(0.50)* (0.10) = 840(0.064)(0.015625) (0.10) = 0.0840

12!
5T 2T 27T (0-6)%(0.2)*(0.1)2(0.1) = 83160(0.7776) (0.0016) (0.001)

0.0103

9! 9,% 3,2, 3,
ZT‘§T‘§T'6T(;E) (IE) (IE) = 1260(0.1001128) (0.0002317) = 0.0292

DS 12053 |
. = 0.0970
<f§) 18564

(‘i)({)(i) | 1365-7-24°5

() 75 =
9] 25-2423-22-21

0.1798

15
) ¢ 3)(1)(3) 455-7-3-120
(22) 25-24-23-22-21

0.1798
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5.88 P(rejection|% defective = 0.01) = 0.10, thus the producer’s risk is 0.10.
P(rejection|% defective = 0.03) = 0.95, thus the consumer’s risk is 1 - 0.95=0.05.

5.89 (a) Since producer’s risk = 0.05 with an AQL of 0.03, the probability is 1-0.95=0.05.
(b) Since the consumer's risk is 0.10 with an LTPD of 0.07, the probability is 0.10.

5.90 If ¢ = 2, we get the following from Table I:
0 005 010 015 020 025 030 035 040 045 0.50

_p |0 005 010 015 020 025 M3 S8 o mrerants
2

L(p)| 1 0.9245 0.6769 0.4049 02061 0.0913 0.0355 0.0121 0.0036 0.0009 0.000:

Sketch)ping the OC cuve and finding vales of p for L(p) = 1-0.05=0.95 and 0.10, we
obtain: AQL = 0.03 and LTPD = 0.26.

5.91 (a) Producer’s risk = 1 - value of L(p) when p = 0.10, or 0.17.
(b) LTPD = value of p for which L(p) = 0.05.

5.92 If n = 15 and ¢ = 2, we get the following from Table I:
0 005 010 015 020 025 030 035 040 045 050

_p 10 005 010 015 020 1.2 S o =5 0037

L(p) | 1 0.9638 0.8159 0.6042 03980 0.2361 0.1268 0.0617 0.0271 0.0107 0.0037
5.93 If n = 10 and ¢ = 1, we get the following from Table |

p 1 0 005 010 015 020 025 0.30 0.35 040
L(p) | 1 009139 0.7361 0.5443 0.3758 0.2440 0.1493 0.0860 0.0464

5.94 If n =8 and ¢ = 0 we get the following from Table |

0 005 010 015 020 025 030 035 040 045
L(p) | 1 0.6634 0.4305 0.2725 0.1678 0.1001 0.0576 0.0319 0.0168 0.0084

5.95 The producer’s risk is 1 - value of L(p) for which p = 0.10, or 1 - 0.74 = 0.26.
The consumer’s risk is the value of L(p) for which p = 0.25, or 0.24.

5.96 The AQL is the value of p for which L(p) = 1-0.10= 0.90, or 0.07.
The LTPD is the value of p for which L(p) = 0.10, or 0.33.

5.97 (a) If n= 10 and ¢ = 0 we get the following from Table |

p | 0 005 010 0.15 020 025 030 035 040 045
L(p) | 1 0.5987 0.3487 0.1969 0.1074 0.0563 0.0282 0.0135 0.0060 0.0010

(b) For plan 1 (n =10, c= 1, see Exc. 5.93), the producer’s risk = 1 - 0.9139 = 0.0861
and the consumer’s risk = 0.1493.
For plan 2 (n = 10, ¢ = 0, see preceding table) the producer’s risk = 1 - 0.5987 =
0.4013 and the consumer’s risk = 0.0282.
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CHAPTER 6
a+p(B-a) 1
6.1 { 3—:-343‘=-3—:1"[¢+D(B-d)'ﬁ]=9

1 g

[:]
5.211=B_G£Xd1=siu(%:-%i)=2-(§—£—&)"(B'C)(B*a)=g—§"

uz=8_uj'x’ dx=3-(rf-a—(8’-d’)=%(8‘+dﬂ+0’)

53=%(82+CB+03)-‘E—:Z—B-ﬁz.i%[4sz+m+4u3_3a2_m_3Bz]

- [i8? - 2a8 + a?) = z(8 - @)

1 X x -d 0 x<sa
6.3 F(x) = Idx:r—
B-aq - e f(x) = g_'_'_—% a<x<B
1 Bsx

8 r g
_1_ _a+8 S S - T
6.4y =3 _q£ [x > ] dx " _a)2r£[2x (a + B)] dx

1 [Zx- a+8 Nl”B

8 - u)21' r+1 a
1 e-a™ o oy™Me-aq™
(8 - a)2" 2(r + 1)
 (a) = 0 when r is odd
r
(b) = 1 2(8 - q)”l = F—};—-l-(g-%-g) when r is even

8 - @)™ (r + 1)
- - - * 1 .
6.5“;:0' u2=%£6—5—u£’="6—17a)':, n,:o, v‘=%(s ﬂ) =§6(B-c)

55(8 - @ 9
as=0anda.=-;

6.6 Intergals do not exist.

- - ﬂ"l
6.7 T(a) = J x* ™™ ax us=x
0 - - dv = e % dx
= -x<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>