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The problems 1-3 below refer to the following linear programming (LP).

(LP) Max Z=3x; + 5%
st. Xp <4
2%, <12
X1+ 2%, <18
X1, X2 >0

1. Which of the following is an optimal solution for the LP ?
(A) x,=0, x,=0 (B) x,=4, x,=0 (C) x,=4, x,=3 (D) x,=2, X,=6
(E) none of the above

2. Which of the following solution is degenerate?
(A) x,=0, x,=0 (B) x,=0, x,=6 (C) x,=4, x,=3 (D) x,=2, X,=6

(E) none of the above

3. Suppose that the area for the feasible region of the LP is Q. Which of the following is correct ?
(A)0<Qs5 (B)5<Q<10 (C)10<Q<15 (D)15<Q<20 (E) none of the above

Problems 4-6 consider the following transition probability matrix.

state 1 2 3 4
1/ 1 0 0 0
21 O 1 0 0
P=

31 0 1/4 1/2 1/4
4\1/3 1/3 1/3 0

4. Which of the following is correct ?
(A) state 1 is transient and state 3 is absorbing.
(B) state 3 is recurrent and state 1 is transient.
(C) state 4 is transient and state 2 is absorbing.
(D) state 2 is recurrent and state 4 is absorbing.
(E) none of the above
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5. Which of the following is correct ?

. 12 . .

(A)If you start at state 3, you expect to visit the state 3 for 5 times and state 4 for g times.
- . 12 ..

(B) If you start at state 3, you expect to visit the state 3 for g times and state 4 for 5 times.
. 12 .. 3 ..

(C) If you start at state 4, you expect to visit the state 4 for 5 times and state 4 for E times.

(D) If you start at state 4, you expect to visit the state 4 for g times and state 4 for % times.
(E) none of the above
6. Suppose that you start at state 3. What is the probability of being to state 1 ?

1 2 3 4
(A) 5 (B) T © T (D) T (E) none of the above

Problems 7-9 consider the following network with five nodes and N={A,B,C,D,E}.
Let d(x,j) = the shortest distance from node x to node j, where x ~ jeN.

7. Which of the following is correct ?
(A)d(AE)=4  (B)d(B,E)=4 (C) d(A,C)=4 (D) d(B,E)=4
(E) none of the above

8. Let t(x)= max d(x,j). Which of the following is correct ?
je

(A) T (A)=3 (B) T (B)=3 (C)t(C)=3 (D) © (D)=3
(E) none of the above

9. (=) Assume that the vertex center Y of the network is defined as t (Y)= mihp T (X). Which of

the following node is the vertex center Y for the network ?
(A) A (B)B ©cC (D) D  (E) none of the above
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10. If a linear programming problem has a finite optimal solution, then
(A) its feasible set must be bounded
(B) its feasible set could be unbounded
(C) it could have exactly two optimal solutions
(D) the optimal solution must be unique
(E) none of the above

11. Selecting a forecasting technique for which the largest absolute deviation is minimized is similar
to which decision analysis approach?

(A) Maximin.
(B) Minimax.
(C) Minimin

(D) Maximax.

(E) none of the above

12. Consider the following transition matrices [p;;]4.4 associated with four Markov chains.

Note

that p; represents the probability that the process is in state i and next makes a transition into

state j.

0.7 0O
0 038
05 0
0 06

(A)

0 09

02 0
0 1

05 02

(D)

03 0]
0 02
05 0
0 04
0.1 0
08 0
0 0
0 03

Which of these Markov chains is irreducible (or regular) ?

03 06 01 0 0 03 03 04
0 0 05 05 02 01 03 04
(B) (©)
0 02 05 03 0 0 07 03
04 02 04 0 0o 0 0 1

(E) none of the above

13. Which of the following complexity of algorithm is NP ?

(A) O(n)

(B) O(n%)

(C)O(logn) (D)O(E"™  (E) none of the above
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14. Consider the following transportation problem with the tableau below:

Cost (Cij) Dallas | Chicago | Detroit Denver | supply
Los Angles 85 60 90 120 200
New York 100 120 70 150 405
Atlanta 150 210 170 90 290
demand 250 180 215 250

Using VAM(Vogel’s Approximation Method) to obtain the feasible solution with total transportation
cost T. Which of the following is correct ?

(A) 70000<T<75000 (B) 75000<T<80000 (C) 80000<T<85000 (D) 85000<T<90000
(E) none of the above

Il % = < 38 (9%)

TE%F% SO E N PR R

%~ 1 359gfukS i H $ 40,000 > 659 ISk 1 Tjg?ﬂ AT

R L 1696UESE T H § 62,500 0 859 UESEFTIH $ 3,

(a) (3%) :E'[L'g“éﬁffé APV [ FrRrRL Ux)=+x - EJIJH@E%%?& EPRUE SUEAR TR

TR S ATE Sl
(0) (39%) ™ [ = FHH I IUREL A B Co NS s [T IR B 2] 2 ¥R 2

(b) (3%) | 1F=" A& SpUFH [FHERL U(X)=2x > []] ]”JT? Eb{t ’f_}fi ?

¥ A

EIJ

i B

?\'f

fil ¢

I



REREAEL LT E R (FALTL) ~ FEAg

B =
FREpE 2 L TEEY
TR D1 R AR AT YA +5F % 5F
4w A 4E 0 £3-100 A o

g

ARER C(D)AREEF e K
S

(Qifars FE3E %

?%\_LA?\O

L0 FRRESET G Y F R

. %= 48 (15%)

B R
Min Z=2x;+ 4X,+ 5X3+ 7 X4

St 2X1+ Xo+ 3X3+ 2% >4
-2X1+ Xo- X3+ 3Xs <-3

(Primal)

X1, X2, X3, X4= 0

(a) (5%) L%Li[ﬁf}ﬁ%@(primal probIem)ElfJ*éfﬂ’HFHﬂ%Ej(dual problem)
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IV. %2 %38 (6%)
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