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Ubungsaufgaben 6
Problem 1. Let h; C1(R™), for 1 < j < p. Consider the regular point
xeZ ={zeR" hj(z)=0(1<j<p)}.

Show that for every tangential vector y € 74 (x) there exists a path ¢ : (—¢,e) — Z such that

Hint: Use the implicit function theorem.

Problem 2. For 1 < j < p, let h; € C?(R"), and f € C?(R"). Let the regular point x* € £ be a local
minimum of f on
xeZ ={xeR"hjx)=01<j<p}.

Then show that
(v, V2Z%(x*A)y) >0  Vy € T (x"),

where .Z : R™ x RP — R is the Lagrange function.

Hint: Use again the path ¢ : (—¢,e) — & such that ¢/(0) = x* and ¢//(0) = y.

Problem 3. a) Let
f(z1,x9) = x1 + 2 and h(xl,xg):x%—i-x%—l

Consider the problem:
min f(z1,22)  subjectto  (z1,20) € Z = {x € R% h(x) = 0}.

Use the optimality conditions to compute x* € Z'.

b) Let Ay, hy : R — R be two maps, with
hl(ZEl,ZL'Q) = (l’l - 1)2 + 33'% - 1, hg(l’l,l'g) = (:L‘l — 2)2 + :L‘% —4.
Consider the constrained optimization problem:

min f(x1,22)  subjectto  (x1,13) € & = {x € R?; hy(x) = ha(x) = 0},
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where f is defined as in part a). Argue that the problem has a local minimum at x* = 0, but that there
does not exist a Lagrange multiplier for this local minimum.
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