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Problem 1. Let f,g: R? — R, via
Lio, 2, 2
flxy,x9,23) = 5(:101 + x5+ :L‘3) and g(r1, 22, 23) = 21 + T2 + 23

Find a solution of

Heli% f(x), where 2 ={xe R3: g(x) < -3}.

Problem 2. Let m N be fixed. Consider the problem of finding a sphere in R3 of minimum radius
that contains all given vectors {yl,yg, . ,ym} C R3. Formulate this task as inequality constrained
minimization problem and derive the corresponding optimality conditions for m = 3.

Problem 3. For all 1 <i < m let f,g; € C*(R™) be convex, and h € C(R",RP) be affine. Let x* € R”
be a solution of

)I{Iéig%f(x), where xe 2 = {x €ER": h(x)=0 and g(x) < 0}.

Define
Tnerice(x*) = {d ER": (Vhj(x"),d) =0 (1<j<p),(Va(x),d) <0 (i€ I(x*))} .

Show that aeziet (x*) C Ty (x7).
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