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a (i=1,....,n) b%E miIRTLERT M, ¢ = (c1,¢0,...,¢,)" Z niRITLRT bILT 5.
72720 TIHEER S E2RT. 618, AZE i a &b mxniidl, DEh A=
@' a® -+ a"] & T 5.

IXOAREETHE (P) & DOXH[E (D) 25 2 5.

(P) Minimize c¢'zx (D) Maximize b'w
subject to Ax =0b subject to A'w < ¢
x>0

272U, (P) DREZEEIE x € R, (D) DIRELBIIw e R" TH 5.
M (P) iZ o] = 0 2R 2 ME— DR x* = (27, 25,...,25) 2FDLT 5. 2ok
&, ROMILEIHEFME (Q) 2F A 5.
(Q) Maximize b'u — (c'z*)v
subject to  (a')Tu —cjv < —1
(@) 'u—cv=<0 (i=2,3,...,n)
v=0
72U, RELBFuecR"LveRTHS.
J«)LT@FD?D‘G:XKJ:.

(i) R (Q) DI % E 7.

oH

(i) M (Q) i muifif & K> Z & &Rt
(i) & (Q) DEGEAEN 0 & 705 Z & &Rt

(W)ﬁi«muw*>0tté%ﬁ%@ﬁmﬂéﬁot?5.w*:%;t?5.:@t%,
w* IV (D) ODFRGEETH 5 Z & 2mE.

(v) M (Q) 1k v* = 0 272 2 Bilifif (u*,v*) 2F2L T2, Z0LE, () w<c &
725 (D) OEEME w* BT 5 2 & 2R,



An English Translation:

Linear Programming
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Let @’ (i = 1,...,n) and b be m-dimensional vectors, and let ¢ = (¢, ¢s,...,¢,)" be an

n-dimensional vector, where the superscript " denotes transposition. Moreover, let A be

an m X n matrix whose ith column is a’, that is, A = [a' a@® --- a"].

Consider the following linear programming problem (P) and its dual problem (D):

(P) Minimize c'x (D) Maximize b'w
subject to Ax =0b subject to ATw Z ¢,
x>0,

where the decision variables of (P) and (D) are € R" and w € R™, respectively.
Suppose that problem (P) has a unique optimal solution &* = (z%,%,...,2%)" such

rn

that 27 = 0. Then consider the following linear programming problem (Q):

(Q) Maximize b'u — (c'2z*)v
subject to  (a')Tu —cjv < —1
(@)"u—cv=0 (i=2,3,...,n)
v =0,
where the decision variables are w € R™ and v € R.

Answer the following questions.
(i) Write out a dual problem of problem (Q).
(ii) Show that problem (Q) has an optimal solution.
(iii) Show that an optimal value of problem (Q) is 0.

(iv) Suppose that problem (Q) has an optimal solution (u*,v*) such that v* > 0. Let

u
w” = —. Then show that w* is an optimal solution to problem (D).

v

(v) Suppose that problem (Q) has an optimal solution (u*,v*) such that v* = 0. Then

show that problem (D) has an optimal solution w* such that (a!)Tw* < ¢;.



