MR ETE

3

%4 X CR*xR™, YCR®, ZCREUTOLSKEHT 5.

i=1

X = {(m,y) e R" x R™

Y = {weR”[(w,y)eX}={mER"

m
= yia’za yZO}

=1

Z = {zeR"|(a)"2<1 (i=1,...,m)}

Z2T, TREERSTHY, af ((=1,...,m) HO TRV RTERNS FATHY,

Y= (Y1, Ym) TH 5.
PATFORWIZEZ L.

() BB X LY NHEATHEZ L ERE.

() €Y 2OTRVRS MVET S, 2T2>0 X755 2 € ZHWBIET 5 LERE.
ev b2l DRKEEZER L. -

(i) 2 €Y 2T 3. IROEM (Cl) & (C2) 2WhTycR L 2z ZPEET I L%
R,

(Cl) 4, >0 CHBAEBDIIIHLT (a)) 2z=1
(C2) (z,y) e X



An English Translation:

Linear Programming

Let sets X SR x R™, Y S R™ and Z & R" be defined by

m .
fU:Zyzaz, ygo}a
i=1
m
w:Zyiaz, yZO},
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x = femem

Y = {zeR*|(z,y)e X} = {w‘e R™

Z = {zeR|(@)T2<1 (G=1,...,m)},

respectively. Here, T denotes transposition, a’ (i = 1,...,m) are n-dimensional nonzero
vectors, and ¥y = (Y1, - -, Ym) -

Answer the following questions.

(i) Show that the sets X and Y are convex.

(i) Let = € Y be a nonzero vector. Show that there exists z € Z such that 2Tz > 0.

Hint: Consider the maximization of = z.

(iil) Let € Y. Show that there exist y € R™ and z € Z such that the following
conditions (C1) and (C2) hold.

(C1) (a@*)Tz =1 for all i such that y; > 0;

(02) (w7y) €X.



