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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. The ten possible ways to choose
two (nonbasic) variables to be 0 are listed in the table below. The basic feasible solutions are
(4,4,0,0,2), (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 0] 0 02 5 00| 80

11 0| x3=16 1 1 0 0|z =16
1 4 0 1 2134:20 03 -1 1 0 2174:4
0 1 00 1|a5=8 01 0 0 1|a5=8

An optimal solution to the original LP is (x7, z3) = (16,0) with objective value z* = 80.

3. (a) Let 21 and x5 be the number of tables and chairs produced, respectively. The standard form
is
max 120x1 + 80z — 30(3.’E1 + 21’2)
s.t. 3:171 + 2:122 +x3 = 10
1
ﬁxl + 2o+ x4 =12
;>0 Vi=1,...4.

The bfs are as below:

T1 T2 T3 T4 basis

% 0 0 ? {$1,$4}
0 5 0 7 {.132, .234}
0 0 10 12 {as, x4}

(b) The initial tableau is

We run two iterations to get

—-30 —-20 0 0‘ 0 0 0 10 0‘ 100
2 1 0|las=10 —» 1 2 L1 o|z=10
2 1 0 1]|ay=12 0 -1 -2 1|agy=1

An optimal solution to the original LP is (z},23) = (},0) with objective value z* = 100.



