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NOTATION
« ADEER™N
e 7,d,Ty,C,C" € R" and b € R™.
e x>0 = x;>0foralli=1,...,n.

PROBLEM 1: Prove that if the optimal value of a linear programming problem (LPP) occurs at more than
one vertex of Pr (set of all feasible solutions), then it occurs at convex linear combination (clc) of these
vertices. (10 pts.)

PROBLEM 2: Let Z( be an optimal solution of the LPP
minimize C T
subjectto AT =b

z2>0

and let 7* be any optimal solution when C is replaced by C”. Then prove that

(T —G)T (T* —Ty) > 0.

(10 pts.)
PROBLEM 3: LetT € P = {T|AT = b, DT < f,EZ < g} such that DT = f and ET = g. Show that d is
a feasible direction at 7 if and only if Ad = 0 and Dd < 0. (10 pts.)

PROBLEM 4: Consider the standard form polyhedron {Z|AZ = b,7 > 0} and assume that the rows of
matrix A are linearly independent.

(a) Suppose that two different bases lead to same basic solution, show that the basic solution is degen-
erate.

(b) Consider a degenerate basic solution. Is it true that it corresponds to two or more distinct bases?
Prove or give counterexample.

(c) Suppose that a basic solution is degenerate. Is it true there exists an adjacent basic solution which is
degenerate? Prove or give counterexample.

(10 pts.)
PROBLEM 5: Using simplex method
maximize 3x1 + xo + 3x3
subjectto  2z1 + a2+ 23 <2
1+ 225+ 323 <5
221 + 229 +23 <6
r1,x2,23 > 0.
(10 pts.)



