MATH381
test #3, 12/30/16

Solutions
Total 100
Show all work legibly. Name:
1. (30) Solve the LP problem
Ty — T2 + 2x3 4+ x4 <1
max ¢l x = 2x1 + 4xo + 623 + 224 subject tox >0, —2z; + =z + + x4 <2
Ty + 92 + 23 + x4 <1
Solution.
! Ty Ty X3 @4 5 Te 7 |
v | 1 -1 2 1 1 0 0 | 1
ze | -2 1 0 1 1 0 | 2
vr | 1 11 1 0 0 1| 1
| —2 -4 -6 -2 0 0 0 | 0
xs | 1/2 —1/2 1 1/2 1/2 0 0 | 1/2
ze | -2 1 0 1 0 1 0 | 2
xr | 1/2 3/2 0 1/2 —-1/2 0 1] 1/2
| 1 -7 0 1 3 0 0 | 3
zs | 2/3 0 1 2/3 1/3 0 1/3 | 2/3
xe | —7/2 0 0 2/3 1/3 1 =2/3 | 5/3
zo | 1/3 1 o 1/3 -1/3 0 2/3 | 1/3
| 10/3 0 o0 10/3 2/3 0 14/3 | 16/3
. .. 1 2
The optimal solution is: z1 =0, xo = 3’ T3 = 3’ xq4 = 0.
2. (20) State the dual LP, and provide its solution.
Solution.
yio— 2y2 + ys =2
. . -y + y2 + ys =4
min y; + 2ys + y3 subject toy > 0, o + b oy 36
v+ y2 + oys =2
. . 2 14
The optimal solution is: y; = 3 yo = 0,y3 = 3

3. (20) Add an additional constraint z; + 2z9 + 223 + x4 < 2 to LP problem above, and solve it.

12
Solution. Note that <0, 33" O) satisfies the new constraint.



4. (30) Find the values cll for the cost functional cllacl + 4x9 + 623 + 224 so that the LP problem in

question 1 above has the same optimal solution with ¢ = (2,4, 6,2) and ¢ = (c/17 4,6,2).

Solution. While solving the LP problem we work with the cost —2z1 — 4x9 — 623 — 2x4. Since
x1 is not a basic variable in the final tableau any change in —c; = —2 would generate the exact

10 10 10
same change in ¢ = —. Hence adding A to —2 would add X to 3 and we need 3 +A>0,ie.
1 1
A > _30. Hence —c; + A > —2 — EO, and

16
c’lzcl—/\gg.



