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Let I ={1,...,m}, and let a function f : R" — R be defined by

1
flx) = §mTMCU +q'z,

where M is an n x n symmetric matrix, q is an n dimensional vector, and the superscript

T denotes transposition.

Consider the following nonlinear programming problem (P):

(P): Minimize f(x)
subject to (a®)Tz < b; (i € ),

where ai (i € I) are n-dimensional vectors and b; (i € I) are constants.
Suppose that there exist vectors * € R™ and A" = (5., \5) T € R™ satisfying the
following Karush-Kuhn-Tucker conditions for problem (P):

Vi) +> Ma =0
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Let J = fi € I | (a)Ta* = b}, C={d e R"| (a)Td S0 (i€ J)}and C°={d ¢
R" | (a))Td=0 (i € J)}-

Answer the following questions (i)-(v)-
(i) Show that f(z +d) — f(x) = 3d" Md+V f(x)Td for all d € R™.
(i) Show that Vf(z*)'d 20 foralld € C.
(iii) Show that @ — * € C for any feasible solution « of problem (P).

(iv) Suppose that d"Md = 0 for all d € C. Show that x* is a global optimal solution
to problem (P).

(v) Suppose that z* is a local optimal solution to problem (P). Show that d" Md = 0
for all d € C°.



