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A BZEmxniidled5d. SHIZADE(i,j) iRz Aj=—i—jG=1,...,mj=
1,...,n) &3 5.

UTFDNRIA—=& ueR™%2d DMLEIHITEP(u) £V 7 XA —X v e R 25 DR
FHEE Qv) 2F X 5.

P(u): Minimize u’ Az
subject to zn:x <1
x>0
Q(v): Minimize v'B'y
subject to iyi <1
y=20
272U, P(u) DIREZER Tz = (11,20,...,2,) ER*"THY, Q(v) DIRELTITy =
(Y1, Y2, ym) ER™"THB. F£7z, T IFREGLESE2RT.
M P(u) DI R TOREMRDES % Sp(u) & U, HEQ(v) DT R TOREMDES

% Sqv) &3 5. 51T, X ={(z",y") e R"XR™ [z € Sp(y"), y" € Sq(x")} £ T 2.
U TFDOBIWWIZE Z .

(i) TR P (u) OO AU % 2813

(i) w = (up, Uy s Up) Zu; S0 (G =1,...,m) THEIERXT LT B, ZDLE,
0€c Sp(u) THDZ L2mrt.

(i) B=—-AYF5. Z0OLE, $RTO (x5, y") € X ITHLT (y)TAz* =0 &7 3
Z LR

(iv) ueR"2uZ200Du£A0THENRT MLETEH, ZDLE, Sp(u) 2R XK.

(V) B=AY T2 Zorx, X %2koE.



An English Translation:

Linear Programming
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Let A and B be m x n matrices. Suppose that the (i,j)th entry of A is given by

Aij=—i—ji=1,....mj=1.n).
Consider the following linear programming problems P(u) and Q(v) with vectors of

parameters © € R™ and v € R", respectively.

P(u): Minimize u'Ax

subject to ZIZ <1
i=1
x>0,

Q(v): Minimize v B'y

subject to Zyi <1
i=1

y 20,
where the decision variables of P(u) and Q(v) are © = (z1,79,...,2,)" € R" and y =
(Y1, Y2, - - -, Ym) " € R™, respectively. Here the superscript " denotes transposition.

Let Sp(u) and Sq(v) denote the sets of all optimal solutions of problems P(u) and
Q(v), respectively. Moreover, let X = {(z*,y*) € R" x R™ | * € Sp(y*), y* € Sq(x*)}.

Answer the following questions.
(i) Write out a dual problem of problem P(u).

(i) Let u = (uy,us,...,u,)" be a vector such that u; < 0 (i = 1,...,m). Show that

0e Sp(’l.l,)
(iii) Suppose that B = —A. Then show that (y*)" Az* = 0 for all (z*,y*) € X.
(iv) Let w € R™ be a vector such that u =2 0 and uw # 0. Obtain Sp(u).

(v) Suppose that B = A. Obtain X.



