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(a) The standard form is

max bz + 3x9

st. 14+ 20+ 23=16
T+ 4rs + x4 = 20
To + x5 =8
r; >0 Vi=1,..5.

(b) Since in the standard form we have five variables and three constraints, there should be three
basic variables and two nonbasic variables in a basic solution. There are at most ten basic
solutions, which are listed in the table below. The basic feasible solutions are (4,—;, %, 0,0, %),
(16,0,0,4,8), (0,5,11,0,3), and (0,0, 16, 20, 8).

T To T3 Ty Ts5 basis
—12 8 20 0 0 {1‘171‘2,1’3}
8 8 0 —20 0 {$1,l‘2,$4}
% % 0 0 2—30 {z1, 29,75}
N/A 0 N/A N/A 0 {xy,23,24}
20 0 -4 0 8 {z1,x3,75}
16 0 0 4 8 {z1,x4,75}
0 8 8 —12 0 {xo,x3,24}
0 5 11 0 3 {wza,x3,75}
0 16 0 —44 -8 {xo,x4,75}
0 0 16 20 8 {ws,x4,75}

(¢) The one-to-one mapping between bfs and extreme points is shown in Figure 1.
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Figure 1: Graphical solution for Problem 1c



2. The initial tableau is

We run two iterations to get

-5 -3 0 0 O 0 0 2 5 00 80

1 1 1 0|z3=16 R 1 1 1 0 0|z=16
1 4 00 1|x4=20 03 -1 1 0| ay=4
0 1 00 1| 25=8 01 0 0 1| a5=8

An optimal solution to the original LP is (z7}, %) = (16,0) with objective value z* = 80. The route
is from (0,0) to (16,0).

3. (a) Let 21 and x5 be the number of tables and chairs produced, respectively. The standard form
is

max 140z7 + 100z9 — 40(3z1 + 222)
S.t. le —+ 2:62 + Tr3 = 15
1
%$1+$2+I4 =12
—2x1+2x0+ 25 =0
;>0 Vi=1,..,5.

Since in the standard form we have five variables and three constraints, there should be three
basic variables and two nonbasic variables in a basic solution. There are at most ten basic
solutions, which are listed in the table below. In this problem, there are eight basic solutions.

The basic feasible solutions are (%, %, 0, %,0), (0,0,15,12,0), and (5,0,0, 13—1, 10).

- Zo T3 x4 x5 basis

N N R P Y
L3 g 20 {a,zm,a)
27 —33 0 0 87 {$1,l’2,x5}
0 0 15 12 0 {x1, 23,24}
9 B 2 fay, 23,25}
5 0 0 % 10 {1‘1,1‘4,555}
0 0 15 12 0 {as, a3 24}
0 12 -9 0 —12 {x21‘r37x5}
0 L 0 5 =L Az w35}
0 0 15 12 0 {32425

(b) The initial tableau is

—20 —20 0 O 0‘ 0

2 0 0|x3=15
5 1 0| ag=12
-2 1 0 1| 25=0



By using the simplex method, we get

20 20
0 -2 2 ¢ o] 100
12 1 00| a=5
1 5 _ 11
0 -5 —% 0] za=73
0 20 1| a5=10
60 20 900
00 = 0 = 7
1 2 15
1 0 7 0 -7 X a
11 1 _ 29
2 3 30
0 1 7 0 7 $2—7

15 30

An optimal solution to the original LP is (2}, z3) = (32, 22) with objective value z* = 220,



