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A% nxnOEEESHFFILTZ. ¥51, BHSF:R"xR* >R, g:R"xR* 5 R,
HR*xR* > R EZMTOLSIZERT 3.

f(@,2) = —a"z+2"Aa
glx,z) = ' x+2z'Az+2'2
hz,y) = z'z+y'y
rEU, TREEESTHE.
z ER BT A= RIZEH DO EEEFELZZE X 5.
‘ P1(z) : Maximize f(z,z)
subjectto z'x <1
P2(z) : Minimize j(:c,z) |
’ subject to « € R
P3(z) : Minimize -h(:z:,y) ‘
_ subject to x+y==2 .
772U, Pl(z) & P2(z) DREER L z € R* THY, P3(z) DWEREIL (z,y) € R*xR"
Thb. ’ ‘ . ‘ ‘
HEBDNRT A =R z € RUIZ UTPL(z), P2(2), P3(z) iZM—D&EREE H 2. Pl(z),
P2(z), P3(z) DEGEMEEEFNEFN2(2), 22(2), (2%(2),¥%(z)) T B.
UTFORWIZER L. _

() 2TATAz<42F 3. AN—va-Fa—y- ZyH— (Karush-Kuhn-Tucker) 5%
B AWT Pl(z) DEER ' (z) 2 KD K. (PL(2) PEACEETH S Z LItER
T5Zk.) ~

(i) Hh—=Ya-Fa—V-Ryh— 9’%#75:)%11\1 P3(z) DE#EME (23(2),y%(2)) 2K
D k.

(i) ROGEIZDOWT, ETHNIFHEREZ L, HTHNERGIZEZ &.

(a) B p : R™ =R % p(z) = vf(wl(z),z) L7l E, By BT H B,
(b) B g: R —R%q(z) = g(@*(2),z) L LI &, Bfq iﬂl%ﬁﬁf%%
(c) BHlr : R = R % r(2) = h(x3(2),43(2)) & L &, B iﬂlﬁgﬁf%é



An English Translation:

Operat.ions Research

Let A beann x n symmetric positive definite matrix. Moreover, let functions f :

R“xR”—%]R,g:R"xR”——)Randh:-]R"xR”——)]Rbedeﬁnedby

flx,z) = —a'x+2"Az, g(z,2)= z'x+z2z Az + 2 2,

hay) = z'z+y'y,

respectively. Here T denotes transposition. »
Consider the following nonlinear programming problems with a parameter z € R™.

P1(z): Maximize f(z,z)  P2(2z): Minimize g(,z2)
subject to 'z < 1, , subject to x € R™,

| P3(z) : ‘Minimize h(z,y)
subject to x4+ Yy =z, , .
where the decision variables of P1(z), P2(2) and P3(z) are z € R", z € R™ and (=, y) €
R™ x R™, respecfively.
For any parameter vector z € R, problems P1(z), P2(z) and P3(z) have unique
solutions. Let x'(z), #?(z) and (w3(z),y3(z)) be the solutions of P1(z), P2(z) and
P3(z), respectively. ' ‘ '

Answer the following questions.

(i) Suppose that 2T AT Az < 4. Obtain the solution «*(2) of P1(z) by using Karush-
Kuhn-Tucker conditions for P1(z). (Note that P1(2) is a maximization problem.)

(ii) Obtain the solution (x*(z),y3(z)) of P3(z) by using Karush-Kuhn-Tucker condi-
tions for P3(z). '

(iii) Prove or disprove the following propositions, giving a proof or a counterexample.

(a) Let p: R™ — R be defined by p(z) = f(z'(z
(b) Let g : R® — R be defined by ¢(z) = g(z?*(z
(c) Let  : R® — R be defined by r(z) = h(z*(2),y%(2)). Then r is a convex

), z). Then p is'a convex function.
)

,Z). Then ¢ is a convex function.

function.



