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Operations llesearch (Mar. 1988)

1.(5%) We have k urns, labeled 1,2,... ,k,and n identical (indistinguishable) balls. In how
many ways can Lhese ballx be distributed in & urns? -

2.(5%) Two people Lake turns rollng a die. Peter rolls first, Lhen Paul, then I'eler again,
and 50 on. The winner is the first to roll a six. What is the probability that Peler wins?

3.(5%) Let X be a contlinvous random variable with edf F. Assume Lhat 7 is sirictly
increasing. After observing the value of X we compute ¥ = F(X). Find the cdf of the
random variable ¥'.
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4.(15%) When using estimalor 8 Lo eslimate parameter 8, why is it so imporiant to asscss
the variability of #7 Iow would you assess Lhe erver |# = ]7 Whal is the role played by
sampling dislribution of # in statistics? Why do we need Lo learn probability before stalistics?

6.{20%) Given a matrix
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what is the limit of A* as k — oo?

6.(15%) Find Lhe projection (in Lerms of veclor) when projecting the vector
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7.(10%) Data from the progression of college students at NTUST are summarized in the
following transition probabilities.

Graduate Dropout Freshmen Sophomore Junior senior
Graduate 1.00 G.00 0.00 0.00 0.00 0.00
Dropoul 0.00 1.00 0.00 0.00 0.00 0.00
Freshmen 0.00 0.25 0.10 0.65 0.00 0.00
Sophomore 0.00 0.20 0.00 0.12 0.68 0.00
Junior 0.00 0.08 0.00 0.00 0.06 0.88
Senior 6.92 0.02 0.00 0.00 0.00 0.06

In an address to the incoming class of 800 freshmen, the dean mentioned thal about 50%
of the freshmen present loday will not make it to the graduation day. Does your Markov
‘process analysis support the dean’s statement? Explain.

8.(10%) P'acific Publishing Company publishes col!ege_‘lextbooks. The company operates a
free telephone call where potential adopters can ask questions or place orders, Currently 3
exlension lines are used, with 3 representatives handling the calls. Calis occurring when all
extension lines are busy receive a busy tone and no waiting'is allowed. Each represenlative
handles, on the average, 10 calls per hour.

(a) If the mean arrival rate is 20 calls per hour, what percentage of the calls receive a busy
tone?

(b) What is the average number of extensions that will be busy?

9.(15%) A company produces three products requiring resources J and A. Management
wants Lo determine liow many units of each product to produce $o as to maximize profit.
For each unit of product 1, 3 units of resource J, and 1 unit of resource I are required. For
each unit of product 2, 3 units of resource J, and 4 units of resource K are required. For
each unit of product 3, 2 units of resource J, and 1 unit of resousce I are required. The
compaty has 300 units of resvurce J, and 400 unils of resource ;. LCach unit of product 1
gives a profit of 32, cach unit of product 2 gives a prefit of $1, and each unit of product J,
up to 50 units, gives a profit of $3. Any excess over 50 units of product 3 brings no profit.
{a} Forinulate a linear programming model for this problem.

(1) Solve this model using simpiex method.

(¢) If cach unit of product 1 gives a profit of $3, will the original solulion remain optimal?
Explain.

(d) Write the dual problerm for the linear programming model of part (a) and solve the dual
problem to verify your answer in (b).
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