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5.2.1

The given problem can be rewritten as
minimize »_ f;(x;)
i=0
subject to x; € X;, 1=0,1,...,m
T, =29, t=12,...m.

The dual function for this problem is given by

L =0 i=0

or equivalently

z€Xo

g, Am) = min{fo(z) — (A 4+ An) 'z} + iﬁ%{fi(fﬂ) + A}

for )\1,)\2, R 7/\m e R™
By introducing functions

qo(A) = min{ fo(x) — Nz},

z€Xo
G(\) = Heu)?{fl(x) + Nz}, i=1,...,m,

the dual problem reduces to
maximize qo(A1+ -+ Apn) + Z qi(\i)
i=1

subject to \; € R", i=1,...,m.

Because the primal feasible set N, X; is nonempty and compact, and f(z) = >, fi(x) is
continuous over [since it is convex over |, by Weierstrass theorem, the primal optimal solution
exists. Furthermore, according to Prop. 5.2.1, there is no duality gap and the dual optimal
solution exists.



