Answers to some problems recommended for work on one’s
own

Chapter 2.

29. a) e719; 7> b) e® — €.

50. P{ABC} = P{C}P{B|C}P{A|BC}.
57. a) (p1+p2)/2; b) pi/(p1+p2)-

80. (k — 1)p*(1 — p)t2.

Chapter 3.

12. 1/4

19. a) ¢ = 6; b) P{1/2 < X < 3/4} = 0.343.

60. a) fy(y) =3/41—-VYr), 0<y<m.

60. b) fy(y) = 2(%)2/31;—1/3 [1- (Z_i>l/3]’ 0<y<dr/3.

60. <) fy(y) = (6/n)y =" (1—y"/"), 0<y<1.
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67. a) E[X]|=a, FE[X?]=cala+1).

65. E[X] =

67. b) E[X] = a = At = arrival rate - time.
82. ElY]=p, Var(Y)=1—p, P{lY —p/>a}< q_p2 —0, n—oo.
na

Chapter 4.
11.a) k=1/m; k=1/2; k=2

) 24/1 — 92 .
11.b) (i) fy(y) = — - “l<y<i (i) fry) =1-1lyl, -l<y<l,
(i) fr(y) =2(1-y), 0<y<l.

ely=1), if y<1,

17. a) P{Y < y|X = 1}1P{X =1} = { (e D) i yol

o el L



1

17 b) fu(y) = 3ixly— 1)+ 5y +1).

17. ¢) X =1 is more likely.

1
24. a) P{X?<1/2,|Y —1]<1/2} = ——.
) P{ /2, | | <1/2} Wi
24. b) P{X/2<1,Y >0} =1.
24. ¢) P{XY < 1/2} = 0.85.

24. d) P{min(X,Y) > 1/3} = 16/81.

26. a) The first n trials are independent of the remaining m trials.

26. b) pu(N) = (1) (L =p)"™™,  pu(M) = ()" (1 —p)" "

) = Pu(N)pm(M).
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26. ) Pusm(k) = (") pE(1 — p)rrmk,
1
32 )= —— gl <1, |y <Vi=zZ
.. 1
321) fy(yle) = 5— o z| <1, |yl <1- |zl

1
32111)fy(y|$):m, 0<zr<<l O<y<l-—u.

39.a) k=2/3, b) fxy(z,y)=2@@+y+1/2); [fz(z]z,y) =

Inz
_Inz 0<z<1,
49. fz(z) = { i=2) —1<<2<0

7
60. B[ X — Y] =1.

64. 1), ii): pxy, =0, iii)pxy, = —1.
Chapter 5.

24. 0.996.

28. 0.025.

T+Y+2
z+y+1/2°




Chapter 6.
4. b) z'/™,

4. ¢) P{X, <z, Xpi1 <y} = min(z'/", y*/m).

1. 11 .1
4. d) n+1? 2n+k+1 n+1 n+k+1°

5.a) P{X(t) =1} =P{X(t)=-1} =1, tel0,1].
5. b) mx(t) = 0.
5. ¢)

tel0,1,t+de0,1]: P{X(t)==1, X(t+d)==+1}=1.

tel0,1], t+d¢[0,1]: P{X(¢t)=+1, X(t+d)=0}=3.
t¢10,1], t+d¢[0,1]: P{X(t) =0, X(t+d)=0}=1.
5. d)

1, tel0,1],t+de]o0,1]
0, otherwise.

CX(t,t—i-d):{

16. a) E[X(t)] =0, Cx(t1, ts) =0?cosw(t; — ta).

e m%—2coswsm1m2+m%
X et Binhadstatied St Mt
p 2023in2ws

16. b) fX(t)zX(t+5)($1’ x2) = 27g?| sin ws|

19. E[Y(t)] = Cx(t, t); Cy(ty, ta) = 2C%(t1, t2)-

25. a) E[M,] = E[X], Cy(n, k) = 2X min(n, k).

nk
25. b) M,, does not have ind. inctements.
29. a) M, ~ N(0, 1/n).

e—n2m2/2n e~ [(n+k)y—nm]2/2k

29. b) an,Mn+k (',Ea y) = n(n + k) V2nn V2rk

31. e75.
32. P{N(t) =k} = %6—;)»5_

34. a) X;= time till first arrival in line 1.



P{X; < X,} =

A1
A1+’
34. b) Z = min(Xl, XQ) ~ EXp()\l + )\2)
34. ¢) N(t) is Poisson RP with rate A; + As.
48 I D)

- 2) frw(z) = VerVar(z(@)
48. b) mz(t) =0,

Cz(t1, t2) = a1 + a®) min(ty, to) — aa[min(t; — s, t3) + min(ty, ty — s)].

49. a) mg(t) =0,

exp{—Wiaas)}
49. b) fZ(t)(z) = V2 (4at—3as)

54. a) yes; b) yes.
56. a) Y () is WSS.

56. b) Y(t) is a Gaussian process with mean (1 — a)myx and variance
(1 + CLQ)C)((O) — QCLCX(S).

58. a) E[Z(t)] = 0, Cz(tl, tg) = Cx(tg - tl) COS UJ(t2 — tl)
58. b) Z(t) is Gaussian r.v. with mean zero and variance Cx (0).

Chapter 7.

7.1a) Sx(f) = AT(SiI;;?T)Q.

7.1b) Rx(r) = AW(Sii?)Q.
7.6 a) Rxy(7) = Ry x(—7).
7.6 b) Sxy(f) = Sy.x(f)-

7.21 a) Sxy (f) = L2

1+j2nf*

7.21b) Sy(f) = 202y, Ry(r) = Moe I

1+472 27

7.30 a) SX,Y(f) _ (4Be=i>f)(1-0?) | 2.

(1+a2—1acos2r f




7.45 a) Use Eqn. 7.77
7.45 ¢) hg =0.767,, hy =0.072, hy =0.015.
7.45 d) E[¢?] = 0.773.

(1+a?o?, k=0,

746 a) Rz(k) = { ao?, k= +1,
0, otherwise.

(1+a2+0)2(1+a2)—a? (1+a?) —o?

7.46 b) hy = Lioler

(1+a?+4T)2—2a?

h — al’
1= (4a247)2—2a2"
—a2F
h —_— 1+o¢2+1"

2 = (+a240)22a2"

7.46 ¢) Elef] = o?[(1 + o?)(1 — ho) — ahy].



