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#48- ! True/False ( Each 5 points, total 30 points)
Indicate by “O” = “true” or “X” ="false.”
1. The “minimum ratio test” is used to determine the pivot row in the simplex method.

2. A “pivot” in the simplex method corresponds to a move from one corner point of the
feasible region to another.

3. Adding constraints to an LP may improve the optimal objective function value.

4. If an artificia variable is nonzero in the optimal solution of an LP problem, then the
problem has no feasible solution.

5. The optimal values of the primal and dual LP problems, if they exist, must be equal.

6. The two-phase method solves for the dual variables in Phase I, and then solves for the
primal variablesin Phase .

3#48 - @ Matrix multiplication. ( Each 3 points, total 30 points)
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3#42= ! LPDudlity. ( Each 2 points, total 42 points)
Consider the following primal LP problem:
Maximize Z = 60x; + 30x2 + 20%3
Subject to 8+ Bxp+ X3<48
dx1+ 2%+ 1.5%3< 20
2X1+1.5% +0.5%3< 8
X1, X2, X3 = 0



1. Write the dual of the above problem, filling the blanks with numbers and the boxes with =, =

< or "U"(unrestricted in sign).
Minimize W= V1 + Vo + V3
Subject to Vit ___ Yot ___ Y3 []
\ Y2+ ys []
Y1+ Y2+ ys []
y120,¥,20,y3>0

2. Given the optimal solution to the primal problemisz=280, x; =2, X, =0, X3 = 8, use
complementary slackness property to solve the dual problem,i.e,y1=___ ,yo=__ ,y3=
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#48- ! True/False ( Each 5 points, total 30 points)

Indicate by “O” = “true” or “X” ="false.”
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1. The “minimum ratio test” is used to determine the pivot row in the simplex method.

2. A “pivot” in the simplex method corresponds to a move from one corner point of the
feasible region to another.

3. Adding constraints to an LP may improve the optimal objective function value.

4. If an artificial variable is nonzero in the optimal solution of an LP problem, then the
problem has no feasible solution.

5. The optimal values of the primal and dual LP problems, if they exist, must be equal.

6. The two-phase method solves for the dual variables in Phase I, and then solves for the
primal variablesin Phase .

3#48 - @ Matrix multiplication. ( Each 3 points, total 30 points)
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3#47 = : LPDuality. { Each 2 points, total 42 points)
1. Minimize w =48y, + 20y,+ 8ys
Subjectto  8yi+ dy»+ 2ysP 60

Byi+ 2y,+L5ysX 30
ly; + L5y, + 0.5y5>[20
y120, Vo2 0, y320

2. Given the optimal solution to the primal problemisz=280, x; =2, X, =0, X3 = 8, use

complementary slackness property to solve the dual problem, i.e., y1 =0, y> = 10, y; = 10.
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1. L(X;y1/1): —X2—2y2+xy_30+ﬂ/(x+y_34)
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a_L=—4y+x+l=O ............. (2
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(D)-(2)15 -3x+5y =0............ (4)
(3)*3+(4){48y =102 ===> y =102/8
NCE x=170/8

2. Hx yHIE R (D)L B4 = 2x—y = (340/8) — (102/8) = 238/8
FrLl&E x+y = 3505 HAEELIHE N 2388
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1% > enfp 2 3pY 5 E1=3x—31-x) =6x-3
Fe 3 B2 Kk o "o AR S E2=—4x+0(1- X) = -4X
L
El=E2===>6x-3=-4x=====>X=0.3, 1-x=0.7

2.3 > ¢ 32 BiERE KR (yl-y)ie™
3y-4(1-y) =-3y+0(1-y)========>Yy =04, 1-y=0.6

BAF ¥ BTG 0B e s 120
3(0.3) - 3(0.7) = —4(0.3) + 0(0.7) = 3(0.4) - 4(0.6) = -3(0.4) + 0(0.6) = —1.2
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p,=1-p=1-075=0.25



