CO 250 Intro to Optimization, Assignment 2 Due Thurs Feb 2

1: Consider the LP where we maximize z = ¢g + ¢l z for z € R3 subject to Az < band x > 0
where

1 2 11 6
co=1,c=[1],A=12 2 1] andb=| 8
1 3 2 6 18

(a) Draw an accurate picture of the feasible set in R3.
(b) Find the exact coordinates of all the vertices of the feasible set.
(c) Solve the LP.

2: (a) Consider the LP where we minimize z = x1 — 2x9 — x3 — 5 subject to the constraints
T1 4+ 2x9 —x3 =3, 201 —dx9 +3x3 =1, 1 + 320 + 223 < 4, —x1 — 22+ 323 > —1 and
x9 — 2x3 > 1. Convert this to an equivalent LP in SEF.

(b) Consider the LP where we maximize z = co+c? z for € R® subject to the constraints
Az = b and A’z > b where cg = 6 and

(1 21 3 2 , (120
’A_<24123>’A_<131

By first solvmg the equatlon Az = b, convert this to an equivalent LP where we must
maximize z = ¢g + ¢- 2 for T € R® subject to A% = b Z > 0, where ¢ € R® and b e R2.
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3: Consider the following three LPs where we maximize z = ¢’z subject to Az = b, > 0.

1 2 -1-4 6 1

LP1:A=(1 1 0 -1 2], b=|1], "=(312-11)
1 1-1-25 4
1 1-1-2 3 3

LP2: A=(0 1 1 -1 -2|, b=[=3],c" =(2,0-1-2,3)
1 0-1 0 2 4
1 1 -1-2 3 2

LP3:A=|-1 1 0 =3 =2 | ,b=(-5],c" =(2,0,1,4,-3)
-2 1 1 -3 —6 -9

One of these LPs is infeasible, one is unbounded, and one has an optimal solution. Deter-
mine which is which by selecting suitable certificates from amongst the following vectors

T y7 e {(1,0,5,1,2) L (0,3,0,2,1), (3,0,5,2,3), (—1,8,—2) i(lG,—39,23)}



4: Consider an LP with constraints Az = b, x > 0, where

110 2 -1 1
A=[2 2 1 1 -1] ,b=]-1
1 21 0 -2 4

Show that the LP is unfeasible, and find a certificate of unfeasibility.

5: Consider the LP where we maximize z = ¢’ x subject to Az = b, x > 0 where

1 21 2 1 4

A=|2 11 2 2] ., 51, " =(2,-1,1,2,3)
2 0 1 1 1 3

Find an optimal solution = and a certificate of optimality.



