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Homework #1

1.1 a.
maxz =x1+2- 2o
s.t
l‘1—2-1’2§3
1+ a9 <3
120 722020

Figure 1: Problem 1.a
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The feasible region is shown in white.

maximize p = X + 2y subject to
X - 2y == 3

X+ vy <=3
xS

¥ >0

minz = x1 + a9
s.t

T —T9 <2
T1— X2 > —2
z1>0 x29>0

maxz = xi1 + T2
s.t

5171—:132§2
1‘1—1‘22—2
120 2220
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Figure 2: Problem 1.b
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The feasible region is shown in white.

Vertex Lines Through Vercex Value of Objective
(2,0} -y =2: v =20 2
(0,2) =x-y O el | | 2

= =2
[0,8) == 0:;vyv=20 0 Minimum

Figure 3: Problem 1.c
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The feasible region is shown in white.

Vertex Lines Through Vertex Value of Objective

(2,0} =-y =2: ¥y =40 2
(0,2 =-y=-2;: 2=20 2
(0,0 ==0; vy=240 0

##*nbounded Feasible Region —- No Optimal Solution *#%#%
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maxz =3-x1+4-xo

s.t

1 —2-29 >4 (4)
T1+ w2 <3

120 222>0

Figure 4: Problem 1.d
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The feasible region is shown i white.
r**Empty Feasible Region -- Ho Optimal Solution®w=*

1.4 a. Let us define the variables xp, zyw as the total number of produced bottles of bourbon
and blended whiskey respectively. From the information in the problem we also know that
whatever is produced is sold.

max(6 —3) -z + (54 —2) -z
s.t
3-xzp+4-xw < 20000 Constraint on machine capacity
3-xp+2-xw <4000+ 45% -6 - x5 +30% - 5.4 -y  Constraint on working capital
zp>0 Xw >0

(5)

b. Optimal production mix to schedule The optimal solution is:

__ 20000
TE= 3 (6)
rw = 0

2.12 LP from part a. in standard form:

1 —6- (v —my)+a3— 24 +25=5
—2-(xf —a3)+2-23-3 24 — W6+ 27 =3
-3 x1+2 - x3—4-x4+x5=1

2i>0 i=1,3,4,56,78 23>0 x5 >0
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Note that you can have several equivalent LP formulations for the same problem. So you
may have found a different standard form formulation for this problem.

2.4 LP in standard form

max T

—r1+ a2+ 23 =2

r1+x2+24=28 (8)
T — T2+ a5 =4

z; >0 +=1,...,5

From LP in standard form we have:

-1 1100
A= 1 1010
1 -1 0 01

2

b=1| 8

4

c= [ 1 00 00 ]
Basis and corresponding basic solutions enumeration:

(a) Basic variables: z1,z9, 3.

-1 11 6
B, = 1 10| ap=1|2
1 -1 0 6
(b) Basic variables: x1,x2, x5.
-1 1 0 3
Bo=| 1 10| 23=1|5
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(c) Basic variables: x1,x3, x4.

-1 1 0 4
By=| 1 0 1| a5=1|6
1 00 4
(d) Basic variables: xa, x4, 5.
1 00 2
Bs=| 1 10| 2%=16
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Basic variables:

The following are basis but the corresponding basic solutions are not BFS (basic feasible

solution).

Basic Variables:

Basic variables:

Basic variables:

Basic variables:

x3,Tq,Ts.
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Bg=|0 10| 2%
00 1

T1,T3,Ts5

By = 1

T1,T4,T5

By=| 1

x2,T3,T4
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x2,x3,Ts5
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