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NRTA=Ry=(y1,4,...,Yn) €R" ZHDROMIEEFERIEP(y) 252 5.
P(y): Maximize y'z
subject to jijixi::1
>0
772U, Ply) DIEZEIE & = (21,20,...,7,) ER*THY, T HiEETEE KT
AR (i) & (i) I2& X &.
(i) MIEP(y) DX REZ F .

(i) ROy e R*IZH LT, MEP(y) WEidEfEEZ S DI L 2.
BEZoNnTcy e RMIZH LT, MEP(y) OEc#ElE (BKfE) 2 f(y) &3 5.
PUR DR (iii) & (iv) I2& X £.

(i) FEED a € [0,1] & y,z e R IZH LT, IROAEFEXDKD LD & Z2RE.

flay+ (1 —a)z) s af(y) + (1 - a)f(2)

(iv) OB Q 2 R 5.

Q: Minimize f(y)
. . Yi
subject to ; - = 1
tﬁu,Q@&ﬁﬁﬁuy@W@%é.ﬁ%@@%ﬁ@@%m@u%@@éza
ZmE.



An English Translation:

Linear Programming
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Consider the following linear programming problem P(y) with a vector of parameters

Y= (ylvaa cee 7yn)T e R™.
P(y): Maximize y'x
subject to ZWU@ -1
i=1

x>0,

where the decision variables of P(y) are & = (1,29, ...,7,)" € R", and the superscript
T denotes transposition.

Answer the following questions (i) and (ii).

(i) Write out a dual problem of problem P(y).

(ii) Show that problem P(y) has an optimal solution for any y € R".

For a given y € R", let f(y) be the optimal value (maximum value) of problem P(y).
Answer the following questions (iii) and (iv).

(iii) Show that the following inequality holds for any « € [0,1] and y, z € R".
flay+ (1 —a)z) £ af(y) + (1 -a)f(2).

(iv) Consider the following optimization problem Q.

Q: Minimize  f(y)
. - Yi
bject t E = =1
subject to 2. ,

where the decision variables of  are y € R™. Show that the optimal value (minimum

1
value) of @ is —.
n



