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Theorem

Let f:R" ® Rbeaconvex program and let S R"bea convex set. Then, the
convex program

min f(X)
@ st
U

haseither 0, 1, or an infinite number of solutions.
Proof

Consder the convex program

2 min ¢, X st. x2 b, x£D,.

Zero solutions

Let c, =1b, =0,b, =- 1, then (2) has no solutions since the feasible region is empty.
(The same conclusion could be reached if wetook ¢, =- 1, b, =0and we removed the
second inequdity since the objective function would be unbounded.)

One solution
Let c, =1,b, =0,b, =1, then (1) has exactly one solution, namely x=0.

I nfinite number of solutions

Let x and y be two digtinct solutionsto (1) and let z=w x + (1-w) y wherew isascdar in
(0,2). Then by definition of Sbeing aconvex s, zisin S. By the convexity of f we
have f (z) = f (wx+ (1- w)y) £ wf (x) +(1- w) f(y) , whichimpliesthat z isadso optima
given that x and y were. Hence, there are an infinite number of solutions.

QED






