Formulate the dual for each of the following optimization problems.

Problem 1
maximize 4xy + x2
subject to x1 + 2z < 5
—2x1+a2 21
31 — 29 =2
x1, T2 > 0.
Problem 2
minimize 3x1 + 2x2 + x3
subject to x1 + 4xo — 3 > 2
201 —x2+ 323 > 3
1 >0, x9free, x3>0.
Problem 3
maximize 2x1 + dxy
subject to 3x1 + 9 < 8
x1+4r2 <9
0<z1 <2, 02 <3
Problem 4
maximize — x1 + 322
subject to —x1 + 29 < 2
201+ a2 =1
1 <0, x9>0.
Problem 5
Let
1 -1 2 4 1
A:[O g 1], b:M, c= |0
2
Consider

maximize ¢ x

subject to Az < b,
x> 0.



Problem 6
minimize 5x1 — 9 + 2x3
subject to — x7 + 222 + 23 > 3
41 4+ 29 — 223 > 1
1 >0, x0<0, z3 free.

Problem 7
minimize 0
subject to 2x1 — x9 > 1,
— 21+ 3x2 > 2,
x1, T2 > 0.
Problem 8

maximize 1 — 2xo + x3
subject to x1 + x2 + 3 = 4,
201 —xo 4+ 33 =1,
1 >0, xofree, z3<0.



