Stochastlc Math Models (550.252) Exam I
Friday, October 07, 2011

General Directions: This exam is closed book, NO calculator. You may use one 8.5x11
sheet of notes. To receive credit for a problem you must SHOW ALL WORK and write
neatly and clearly. Please use the space provided. If you require extra space, please feel free
to write on the back or attach extra sheets.
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2 15
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[ attest that T have completed this exam withoul unouthorized assistance from any person,
materials, or device.
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1. Let the pmf of X be
{i z=1,234

_J 1w
p(z) 0 otherwise.

(a) Find Var(X).

(b) Find the cdf for X.
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2. Find the mean times to absorption for the Markov process with the following transition
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3. Let the pdf of X be

(a) What is E(X)?

(b) What is F(z)7?

(¢) What is Pr(X > 0.5)7

(d) What is Pr(X > 1|X > 0.5)7
)

(e) Is X memoryless? Explain.

| : 72
: oo %, __L[_g, e J
cS) e(x):J__ X FOO x= T S, X034k =T [ 5xFeFx
=1 /32 . 5
c(5+

QO) F(x)= VE; ﬁu)dum iﬁj (u3+u')o(u‘-=’» Jc;" [é“?uz‘e—fr ‘lﬁl{?']é

- “%;(ﬁ-)‘q > D 7‘4"‘“"}\37(
O X <0
. {%@Xq*ﬁ.xz' OEXL2
\ x> 2 25
. . o aNEL L N ol 4 = e
w) P\f’(?() D.§>:l“’“(6~ S)‘: }"’”L:';;Zp(1>+ l'Z(‘L)LI } 240169 28
Prlx>y aX>7%)  Pr(x>l) -f
(41 B (xot | x5 Y2 )= SN 16 SAP NN S 1
P (x> Rr(x>1)  (-B(Y)
Q'Lf-f \Z,] _,?{.-%-—-' o ,j_..\..-;z:
= *”"M = S/ 126
M 2'3@-) 7!7«8

(€) No. - 1k weve we'ld houe Pr(X>) \)(:» VL\): '{or’(}(% %».,)

(05 for Fhe i menbod 'OUSi‘Vﬂovd'\OY\)



4. Find the steady state probabilities for the Markov process with the following transition

matrix.
0.50 0.25 0.25
050 0 050
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5. Short Answer Questions

(a) If customers arrive at a shop according to a Poisson process with a mean rate A
what is the probability distribution for the waiting time until the first arrival?
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(b) Customers arrive at a shop according to a Poisson process at a mean rate of 20
per hour. What is the probability that the shopkeeper will have to wait more
than 5 minutes for the arrival of the first customer? = _ 1
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Br(x>8)=1-F(Xes)e [-(1-¢4E) = =%
wheae 4y = 3

(¢) What is the difference between a stochastic mathematical model and a determin-
~ istic mathematical model?

o cliaatie models audwme dome or all
date e Ureerdaee ( awd d@/[&w Sy
/C;/z,ow% Ly Bt KAt WWJM F2e dé&fﬁbmﬁm&)
ded-ecniesshe mtoded S Radecre QLY Aot
A I<ierenn ’ZU/M C&zf‘ﬂéz&tfj .



