Solution Keys to MAT 3210 Assignment 7

1. The dual is given by

minimize ug = 50u; + 10us + 2us
subject to 3uy 4+ ug +uz > 40
—3u; —uz > 20
Sui + uo + 4uz = 2

uy, uz,uz > 0

2. The dual is given by

minimize ug = duq + 2us + 20us
subject to up + us + Tuz = 3
2u1 +uo 4+ 3uz =1
—uo —duz =0

uy, ug,uz > 0

3. First convert the second constraint to x1 — 5z9 < —3. Then the dual is given by

minimize ug = du; — 3us
subject to UL +us =5
—2u1 + d5us > 6

ug > 0, uj free

4. First convert the first constraint to —z; — 229 > —5. Then the dual is given by

maximize ug = —duy + 2ug + 20us

subject to —u] +ug + Tuz < 3
—2u1 +us +3uz <1
—uo —duz =0

U, u2 > 0, us free

5. First convert the first constraint to —2x; — 22 > —5. Then the dual is given by

maximize ug = —dui + 6uo
subject to —2u; +3up =1
— Uy — U2 = 1

uy, uz > 0



6. First convert zo < 0to —x9 > 0 and the first constraint to —aq121+a1900—a13x3 < —b1.
Then the dual is given by

minimize ug = —biui + boug + byug
subject to — aj1uy + ag1ug + asjusz > cq
a12u] — A22U2 — A32U3 = —C2
— a13U1 + a23U2 + azauz = €3

u1,ug > 0, uy free

li<wi<w, = 0<zi—1;<u —1
So the problem can be reformulated as

maximize zo=c'x+c’l
subject to Ax =b — Al

Ix<u-1

where u = [ug, -+ ,un)T, 1= Iy, , 1,7,
Denote
AT = (A", 1); B =[b— Al u-1"

Then the dual is given by

minimize f)Ty
subject to ATy > ¢
Y1, 5 Ym IT€€ Y1,y Yman > 0
—END—
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