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Some Notes on‘a Minimization Problem*

Shi Ying Guang (¥ FL %)

(Computing Center, Chinese Academy of Sciences)

- Abstract

Let XCla, b] be a compact set containing at least n+ 1 :points and K
an n-dimensional Haar subspace in c[a,b]l.Let F(x, y) be a nonnegative
function, defined on X X (-oo, o), satisfying ||F (-, p)|<{co with the L _norm for
some s €K, where F(x, p)=F (x,p(x)) . '

The minimization problem discussed in this paper is to find an element

p € K such that |'|F(-, p) | =inf |F(-,q) |, such an element p(if any) is said
to be a minimum to F in €K

The author in [1, 2] studied this problem and has given the main theorems
in the Chebyshev theory under the following assumptions:

(A)j_yl§gme(x, y) =00, yxeX; (B) 3111} F(x,0)=F(x, ), vxeX, Vv

(C) lim F(u,»)=F(x,y), yxeX, vy . (D) For each x ¢X there exist

two real numbers f(x) and f (x), f(x)<f'(x),such that F(x,y) is strictly
decreasing with respect to y on (-oo, f (x)] and strictly increasiné on [ f{x),
oo),and F(x, y) = F*x): =inf F(x,») on [f(x), ff(x)].
Denote f,(x) =infly: F(x, ) < |F*|}s f3(x) =sup{y: F(x,) <|F" |},
S0 =1im fi(W), fo(0) =lim f2(w), G={geK: f1<a<S}.
For pcK set X,={xeX: F(x,p) = IFC,p |}, X = {xeX,: p(x)<f (0},
X =lxeX,: p0=2f (0}, Xo={xeX,; [ (0<pn<f (o),
1, x eX,
-1, X . .
A sysitem of n+ 1 ordered points x; <x, <eeex,,  in §+U"X4‘is said to be a

ol x) = {

ger{eraiized alternation system, if it satisfies o(x;,, ) =-0(Xx,),i=1, «=,n.

Theorem | Let pecK. Then the following statements are equivalent:
(a) X, ¥¢5(b) peG; (¢) |F(-,p |=|F*
that -p is a minimum to F.

. Moreover, each of them implies

Theorem?2 Let pecK. Then the following statements are equivalent:
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