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Question 1. Identify the basic solutions, basic feasible solutions and degen-
erate basic feasible solutions (if exists) in the following linear system.

$1—$2+3I3+5I4:15
x1+:v2+x4:9
;>0 i=1,---,4

Question 2. Consider the following simplex tableaus of LLP problems. First
two are minimization problems while the last tableau belongs to a maximiza-
tion problem.

Xi | X2 | e |e | X3 X4 RHS

2(-3(0 |0 |-M |-M |0

201 |-l 0 4
10 |-1]0 1 1

X1 [X2|s1 e | X |Xs |RHS
0 0 (0|0 -1 (-1 |O
1 1 (1 |0 |0 0 3
2 1 (0 |-1]1 0 4
1 1 (0|0 |0 1 3




X1 |[X2 | X381 |82 €1 RHS
2 (-1 |-110 |0 |0 0
1/3) 2310 |1 |0 |1/3 1
2 |1 00 |1 |0 3
2/3) 17311 |0 |0 |-1/3 |1

Are these tableaus in proper format? If yes, indicate the entering and
leaving variables. If not, explain why and show how can you convert them
into proper format.

Question 3. Use the simplex algorithm to find two optimal solutions to the
following LP:

max 5r1 + 31y + T3

st. x1+ 22 +23<6
Bx1 4+ 3z + 63 < 15
x; >01=1,2,3

Question 4. Consider the following problem:

max 2x1 + T9 + 6x3 — 4y

st. v1+ 2004+ 4r3—24 <6
201 + 319 — 23+ 14 < 12
201+ 319 — 23+ 24 <6
r; >01=1,2,3,4

Convert this LP to standard form. Construct the simplex tableau for the
basis: x1, x2 and x4. Indicate whether the tableau is optimal, if not state
the entering and the leaving variables. You do not need to perform further
iterations.

Question 5. Consider the following simplex tableau of a given minimiza-
tion LP problem.



z xq X5 X3 54 S5 83 RHS
F:4 | 0 0 A -10 -1 B 32
S3 0 0 0 C 4 -2 1 D
X3 0 0 1 -2 F -1 0 6
Xy 0 E 0 -1 | 2 0

Give general conditions on each of the unknowns A-F such that each of
the following statements is true. Even if the statement holds independently
of the values of a specific variable, you should still mention that variable.

a) The tableau is final and there exists a unique optimal solution.

(
(b

)

) The simplex method determines an unbounded solution from this tableau.
(c) The current bfs is degenerate (not necessarily optimal).

)

(d) The current solution is optimal, there are alternative optimal solutions
but no alternative optimal bfs.

Question 6. Use the two-phase method to find the optimal solution to the
following LP:

max —31'1 -+ 41’2
st. xy+x9 <4
2])1 + 3132 > 18

L1, T2 2 0

Question 7. Convert the following LP to standard form and solve with the
Big-M method.

max —x1 + 3Ty + 3

st. —x1+ 19— 23> —4
201 + 19+ x3 > 10
1 >0
To <0

3 free



Question 8. Solve the following linear program by both the two-phase method
and the big M-method:

min 3z + 2x9 + 43
s.t. 201 + x9 + 313 = 60
3371 + ?)IQ + 5233 Z 120

T1,22,T3 Z 0



