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CHAPTER 7
B @ (a) Yes, (b) no, (c) mo.
@ (2) Sn is Poisson with mean nu.
(b) P{N(t) = n} = P{N(t) 2 n} = P{N(t) 2 n+1}
=P{S; <t} =P{S;, ¢ t} |
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where {t] is the largest integer not exceeding t.
®The randon variable N is equal to N(1)el where {N(t)} isthe ~—— 7
reseval process vhose isterarrival distribotior is mmiform on Eoscunetss et i i 5
(0, 1). By the results of Example 2c, ' o
E[N] =a(1) « 1 =e.
_ @ Once every five months.



( 9_._) A job completion coustitutes a remeval. Let T demote the time s

betveen resevals. To cozpute EfT] start by conditioning on ¥, the
time it takes to finish the mext job.

E[T) = EE[TIV]) .

Now, to determine E[T|V = v] condition on S,the time of the

next shock. This gives
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Now, if the time to finish is less than the time of the shock

then the job is completed at the finish time; otherwise

everything starts over when the shock occurs. This gives
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Thus, '

E[TIV] = (E[T) « 1/3)(1 - 4Y).
Taking expectatioss gives |

E[T) = (E[T) » /1)1 - E[Y)),
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In the above, V is a randos variable having distribution F and so

\‘] - : foenr o

E[e“w] = Z e-“f(u}dv . ' —



@ The conditional distribution X(s) — A given that X(t,) f: o
‘A and X(Lz) =B is:he_sum:s the conditional dist.r_ibu—
tion of X(s=t,) given that X(0) = 0 and X(tz—-tl] =B-
A, which by (1.4) is normal mthmean-——(B-A)and

L
variance -i;ﬁ (to~5). Hence the desired .mditioml- .
- . (s=¢,)(B-A)
distribution is normal with mean A + T, and
2% °

Thepmbnhﬂityofmpvuingyonrpnrdnsepﬁeei-sthe' o
probability that a Brownian motion goes up ¢ by time t.
Hence the desired probability is

1=-P :l:'.a:n:Jl{(s)>t:]----1——--l - e;yzzaY-'
0<s<t
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@ Condition on X(t,): '

() P{ max X(s) > x]
3(&2

= J‘ PLI X(s) > x|X(t;) = y}—lnle-.'fzz dy.

Var(X;) = E [xf].. (Ep;ijjz

l:]—pzﬂm x’?r-l I'I o

we obtain that
EX()] = VBt [gt] 2
— m--as At— @ B
Var(X(t)) = at[gf] (1=s21)
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going up A before going down B is
1-{a/p)B

- !
when each step is either up 1 or down 1 with |

ity that a gambler starting with B will reach his |

(b) By the gambler's ruin problem the probability of -

T pobabilSpamdqel-p (Thisitheprobabik |

- goal of A + B before going broke.) Now, whenp=

H1+s B, q = 1= p = iy /B and 50 gfp =
1= B Hence, in this case the probability of
— I 14p At |

going up A/yJ/Bt before going down B//AT (we divide

Now,
P[ ?:;tz){(s) > X l X(ll) f-_-y]

- | . P{ mix  X(s)>x-y}ify<x
ocsere . _D<s<t2-:1 : )

=

L 1 ifx>y.

Sujmituﬁon into the above equation (*) now gives the.
--------- ' desired result [when onemsesthat

S P[m?‘:_tl X(s) > x-r] =A2P{X(t2-tl) > x-y}].
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