Math 407 Linear Optimization
Checking Optimality Via Complementary Slackness

We consider LPs in standard form:
P maximize ¢z
subject to Ax <b, 0<=zx

1. Does the vector z = [1,1,1,1,1,1]7 solve P, where
1 1 1 1 1 1 ] [ 2 ] [ 10 |
1 0 0 0 0 -1 2 0
-1 0 1 0 0 O 1 1
A=l o 00 10 1| ol "o
01 -1 0 0 0 4 1
000 0 0 1 1| | -2 | 0
2. Does the vector = = [1.6,3.6,2.6,0,1.6,0.6]7 solve P, where
1 1 1 1 1 1 [ 2 ] [ 10 |
1 0 0 0 0 -1 2 1
-1 0 1 0 0 0 1 1
A=l 9 00 —10 1 |° ol b1
01 -1 0 0 0 4 1
000 0 0 1 1| =3 1
3. Does the vector x = [0,0,0,0,0,5,0]7 solve P, where
S
2
1 -2 4 6 210 1 10
-2 =21 1 111 10
A=14 6 810000 ©7 g A
1 1 1 1 2 2 2 N 10
- _1 -
4. Does the vector x = [0,0,0,0,0,10]7 solve P, where
1 1 1 1 1 1 i 10
-4 —6 —10 10 16 —20 1 10
A=|2 4 6 8 10 0 |, c=|,|. b=]22
0 10 8 6 4 2 6 20
10 -2 10 -2 10 -2 ] 10
5. Does x = (3,1,0)T solve P, where
—1 3 —2 1 0
A=| 1 -4 2|, e=|7|, b=]|0
1 2 3 3 5)



6. Does r = (1,2,1,0)T solve P, where

3 1 4 2 —9 9
3 2 21 0 3
A=V 17 5 30| =] 5] =1y
3 2 -1 4 9 1
7. Does x = (0,1,1,1)7 solve P, where
-1 1 2 3] 7]
2 2 —4 1 3 —1
2 -3 01 3 —1
A=V 0 1 51| <=l v=| 4
4 2 11 6 5
-1 4 56 | 16

8. Change bg from 16 to 15 in problem 7 and check if z = (0,1,1,1)7 solves P.

Answers: 1. No, y does not exist. 2. Yes, y = %(7, 4,1,0,3,13)T. 3. Yes, y =
(0,0,0,4)T. 4. Yes (but tricky! Multiple dual solutions), y» = y3 = y5 = 0 and y; + 2y, =
8and 0 <y; =8 -2y, 50 0 <y, <3,5. Yes, 6. No, 7. No, since no potential dual solution
exists.



