Final Exam of 550,661

Hand in the exam personally to Room 201 Whitehead Hall
between 10:00 A.M. - 12:00 Noon., December 10, 2009.

The solutions I provided in this exam were completely done by
myself, without any help from any other people.

(name) (signature)
1. Use the revised simplex method o solve the following problem:

min  z; — 8xp

8.5 —Z:1 4z < 1
2y -2y < 0
x4+ T2 < b
Ly, Iz > 0

2. 1t is known that z = (3,1} and w = (0, £, 1) are optimal solutions to the
following linear program and its dual, respectively. Find the values of ¢,
£ and . Justify your answer.

max Ty — Iy

gt. —2zp4ae < 2
T+ By L1
Ty +m £ 4
Ty, T3 z G

3. Use the simplex method 1o solve the following linear program and find the
all the values of A such that the optimal solution remains optimal if the
objective function is replaced by {1+ 2Xjz; + (2~ 2022 + (34 30 )ay +

{4+ Nzy:
min @1 + 22o + 3@ 4 4oy
st 3y 2o — 223+ By == 2
T+ oy — X3 = 3
xy, T, L3, T4 z 0.



4. Use the Gomory cutting plane method to solve the following integer pro-
gram: .
min zy + 2z + 23+ Iy
st day — %mz -+ %ﬁﬁs +2z4+ w5 =
o1 +"§$2+%:ﬁ3+3m4 + oy =
xzy, -2 = 0 integers.

L[N 222

5. Use a two-phase method or the big-M method to solve the following prob-
lem:
min —% + 252 + 323 4+ T4+ 25 — 276

st @+ 2@y + 2@ + B+ 25 =12
T + 2y + x5 + T4 + 205 + Ts =18
321 + 61 + 205 + T4 + Ba5 = 94

z; = 0 for all i

6. Use the duality to check if the vector {5/26,5/2,27/26) 1= an optimal
solution to the following linear program.

max 9wy + ldzy + Tx3

st 2o 43y + 3x3 <6
Sz + 429 + x5 <12
ng <5

Z1,%p, 23 unrestricted.

7. Use Farkas’ lemma to prove the following theorem of alternatives: Exactly
one of the following systems has solutions:

ATy =0

Az <h -

w {225 o<
>0 y > 0.

(Hint: Insert slack variables.)
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