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AN O™ (1), (i) I2EZ K.

(1) ORI EFTEZZ A 5.
(P)  Maximize 6(x)
subject to x € X
272U, (P) DWREZERITzc R*THY, O:R" R X CR"IILATO LD IZEHEZ
N7 HRBE & RAT ARSI T H 5.

n 1/n
0(x) = (Ha:Z) , X = {:I; eR"”

M (P) I3ME— DB o 285, BOII R, ECTHBEK (T70bb, —0 13BN
ThdIeNHoNTNWS, 722U, RM, ={z eR" |2, >0 =1,....,n)} TH 5.
PARD (a), (b), (c) IZ&HA K.

=1

(a) ME(P)DHAN—Y 2 Fa—V - Xy —5 (Karush-Kuhn-Tucker 5:/F) % & 7.
(& (P) "EAXEETH B I L ItEETHI L. )

(b) & (P) DIl «* 2K X.
) eER, %203 =1,...,n) £95. MEP) OR#EMEc* Z2FHLT, LAFD
FMRATEIDAERD LD LD & &2 mt.
1 n n 1/n
EZ%‘ 2 (H%)
=1 i=1
(ii) IEOEHn 2 LT, F, 2R 26 RANDFADMBEHOESLE LTS, ATD (A),
(B)IZBHA L.

(A) fe Fui5zonke &, Bfg R > R% gs(x) = f(x)® (x e R?) LEHT 5.
TDLE, FED fel  F lTHUT, g WMBEBTH 5 Z & 2mt.

(B) IEO# o e R& f e F, 5260 &, B hioR" - R%Z ho(x) =
fl@)* (x € R") LEFTSH. TDLE, IRXRTDaza* & fel, F X
UT, hpo WHBBTHZ L5 BB/ a* e RERD K. ZOBE, o BER/NTH
52zt
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Answer the following questions (i) and (ii).

(i) Consider the following nonlinear programming problem:

(P)  Maximize 6(x)
subject to x € X,

where the decision variable is @ € R", the objective function 6: R™ — R and the feasible
set X © R™ are defined by

n 1/n
O(x) = (Hml) and X = {:13 e R"
i=1

respectively. It is known that the optimal solution * of (P) is unique, and that the

ZZL‘Z':L 1‘120(221,,71)},
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function 6 is concave (that is, —f is convex) on R?, = {@ € R" | 2; > 0(i =1,...,n)}.

Answer the following questions (a), (b) and (c).

(a) Write out the Karush-Kuhn-Tucker conditions of (P). (Note that (P) is a maximiza-

tion problem.)
(b) Obtain the optimal solution «* of (P).

(c) By using the solution &* of (P), show that for all ; € R with v, 20 (1 =1,...,n),

the inequality of arithmetic and geometric means holds, that is,
S (it)
{Cr— "= i=1 b '
(ii) Let n be a positive integer number and F,, be the set of all convex and nonnegative

functions from R™ to R. Answer the following questions (A) and (B).

(A) For a given function f € F,, define g;: R” — R as g¢(x) = f(x)* (x € R"). Prove
that gy is convex for all f € (J 2, Fn.

(B) For a given positive number a € R and a function f € F,, define hy,: R* — R as
hio(x) = f(2)* (x € R"). Obtain the minimum value of a* € R such that hy, is

convex for all & 2 a* and f € |J -, F,. Justify your answer.



