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inclassexam2023july

In class exam July 7, 2023
please answer all questions

PROBLEM 1

Let R"—_»R" be a continuous function and let 4 be a bounded set in B".Show that

[(closure(A)) = closure(f(A))

PROBLEM 2

Let 4, .A!.  bereal matrices. Let be R",h' € R” Show that exactly one of the

following statements is true (either the primal or the dual, but never both)

primal

there exists x e B” such that Ax=h, A'x < b x=20

dual
there exist p e R™, p' € R™ such that pA+ p'd"=0,ph+ p'b' <0, p'=0

Hint: use slack variables to reduce the primal of this problem to the primal of Farkas’
lemma.

The notation x =0 means that each component x, of the vector x is greater than or
equal to zero.

pA, p'A’ denote the vector-matrix products p, A, .pi. A

4
'

ph, p'b'denote the dot products p, b, .. pl..b
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