King Saud University Final Exam, S1 1439/1440

College of Sciences M 380 - Stochastic Processes.
Department, of Mathematics Time: 3 hours — Female Section
Answer the following questions:
Ql: [4-+4]

(a) Suppose X and Y are jointly distributed random variables having the density function
[y (X,y) = le*"”""' for x,y>0. Find the conditional probability of X and determine the expected
y

value for X, given that Y=y.

b) For the Markov process {X,}, t=0,1,2,...,n with states io,i,,iz, .

n-1?"n
Prove that: Pr{X,=ig,X, =i,,X; =iy . , X, =i,} =P B P, £, Where p, = pr{X, =iy}

U1 T
Q2: [2+4]

a) Let X, denote the quality of the nth item that produced in a certain factory with X, =0

meaning “good” and X, =1 meaning “defective”. Suppose that {X,} be a Markov chain whose
transition matrix is

0 1
_0f0.98 0.02
“1/0.14 0.86

In the long run, what is the probability that an item produced by this system is good?

b) Consider a spare parts inventory model in which either 0, 1, or2 repair parts are
demanded in any period, with Pr{&, =0}=04, Pr{¢, =1}=03, Pr{£, =2}=0.3 and
suppose s=0 and S=3. Determine the transition probability matrix for the Markov
chain {X,}, where X, is defined to be the quantity on hand at the end of period n.

Q3: [8]

An airline reservation system has two computers, only one of which is in operation at any given
time. A computer may break down on any given day with probability p.There is a single repair
facility that takes 2 days to restore a computer to normal. The facilities are such that only one
computer at a time can be dealt with. Form a Markov chain by taking as states the pairs (X,y).

1
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where x is the number of machines in operating condition at theendofacdayand vy =152

day’s labor has been expended on a2 machine not yet repaired and 0 other=ise. Al 5nd the
system availability.

Q4: [5-+4]

(a) From purchase to purchase, a particular customer swiiches brands amonz prodocs AL B and
C according to a Markov chain whose trapsition probability matrix =

A B C
Alos 02 o2
P= B0l 07 0
Clo1l o1 oS

In the long run, what fraction of time does this costomer purchase brand AT

(b) Let X(t) be a Yule process that is observed at a random time UL where U = mSfar=iy
distributed over [0,1). Show that pr{X(U)=k}=p"/(8%) for £=L2_. =ith p=1—-¢".
Q5: [5+4]

(a) Using the differential equations

ép,(t)

dp,(t)

=—ip,(t) (@

-

=ip_,(&)—4p ()L =123 _ Q)

-

where all birth parameters are the same constant 4 with inftal condStion X(0FD,

:t —
Show that p_(t)=%?—, n=0L2_

(b) Let X and Y be independent Poisson distribated random warizbles with parsmeters @ and
B. respectively. Determine the conditional diszribution of X. given that N=X-Y=n

Scanned by CamScanner



/ /fcé//? ;Merdﬁﬁn;/ginm s/ 1y79/14 %

Z 2] (7
o $ho — FlechnHE =l

A\

& ’
&) N -(%[9)-J | P A f
— f(x,v:-;_.l- e '| P{fx‘ _’-;ﬂ Jxo'.'r"ﬂl Xl';" / - /

e etk o
_P . %)
.

n-1 Dug' il i‘ff.f’% -

dx

| —
:éy/éﬂd J= C{ Fszv"""”x‘ﬂ”A 1/
3 ass jés' - Kr"’"\;l‘rlﬁillhghl"/ 'ifj
ho =5 "’5*1 g0 =1 [ £ . <
L
_ g =20 T oy)-4 ~ Yy "
* P)(Y( . _-L’g/ ?7 ‘(‘f:j(/(?ﬂrl 4Lt S
e (ﬂj’é ﬂ/f‘m 3

Scanned by Cam Scanner



S ——— e

¢
Q@3
- (m)\('av Wy t-f
- o
(#210)- 1’ F ; r
o X e ©
() F o ©
'\‘ o | J
IS
LN
| neiag 5T | '
Y O 1 :
v
,rfx. £ 8
Tyegrodo”
_rn & o
= L& |
fﬂg ) = ‘{’ *
2, -rfm'g" “?"'
_>.‘£ert_‘,:g*f
‘..1," 1‘ ' ;1 /\"‘Ut
L2l
e
R A -‘,;'}\. e
§ 4 oS
B A S i
BT i T
*

Scanned by CamScanner



o 2PN i
-—-:i— . C\ ?1,;&\ b) f “L-t/),ac'ﬂ _ n-l é
_ o-L 0T )= éﬁ (1—< , n71 :
Al ¢ n / K,/
o1 O-"f O'% j f .-—é/ﬂy
P—i o i Fr/){((/)——‘-'k :/e / i{“
Ly Y LSk _puy
: E.,L::su r——‘-L///""/ﬂy'/Doe o
-’r{w,émﬂf"a 0 ,ﬁ[ V4 /
wanh= ¢ T TRk
T O

Scanned by CamScanner



\

AN

a) j, N0 pritents 1 <50 of popdetis-
LamAittor / (0) =0

/e 1hid if/

| n =120

:j /ﬂ)/o} '-'-"/ 0 /’ a/ﬁﬂ:‘”:"‘"

O %}ﬁﬂqgw W ;Jj/u
éﬂ} = -—;D# —? /ﬂl} ’o

" jﬂgﬂ)ﬂﬁ}/-—--—ﬂi’ QJ@

=) /K[/{J::-M //[H
Q_)_a_/’/,’,/u f,a{ t)— NpH (

igw,rf,)//u._.?){;ff/
¢

= 1,43 -

W /9 4 “)’“"’ oy
y —?f\)[:/”] =,

e?t['{'f’é}
. ﬁz’e?t/ﬂ)]-—-—" /»,0 (-UE/M-

=7 /i/[ tow | = ?//1

é"“ﬁm.-/,{/v/ Q/f&x)e I

s N=1,% ---

Scanned by CamScanner



_t
P)y= 3 & /frxj &
i
(4]

e
/ 4| =‘II zl"‘" @
ol 15 a [ecurlenc [iletln-

5
o n = fﬂ_)_______() 'egffffﬂ/eqxa/x_

—

o Crfuf—eﬁf/ﬂbb

.. frt) s
- -3
(p=re="] @

£
. 7
én-> ZP L [

s O@""" Y2 P @) #% n=a4y~-

, = \N "L} CFOIJ,& /roafr/n-x
'.fingxx k| X+ Y= Q__/‘{:f e
- ’Zb%zw ) /‘é’@uﬂ

=n-K K n-kK
‘____'V ,,u}ﬂfflr:} “33 (C«’f‘) (K)
MN? k1N 5] — % (ﬁf zl
p priXEWa] = () pR (o pp gl

(“ ” St
Scanned by CamScanner




