JOURNAL OF FORMALIZED MATHEMATICS
Volume15, Released 2003,  Published 2003
Inst. of Computer Science, Univ. of Bialystok

Some Properties for Convex Combinations

Noboru Endou Yasumasa Suzuki
Gifu National College of Technology = Miyagi University

Yasunari Shidama
Shinshu University
Nagano

Summary. This is a continuation of[6]. In this article, we proved that convex com-
bination on convex family is convex.

MML Identifier: CONVEX2.

WWW: http://mizar.org/JFM/Voll5/convex2.html

The articlesl[12],[18],[[13],[8],[[2],[[19],[8],[[5],[1],[[10],[[4],[15],[[15] [[14] [[17] [[11],17] . 16],
and [9] provide the notation and terminology for this paper.

1. CoNVEX COMBINATIONS ON CONVEX FAMILY

The following propositions are true:

(1) Forevery non empty RLS structweand for all convex subsed, N of V holdsM NN is
convex.

(2) LetV be a real unitary space-like non empty unitary space strudtlitese a subset o,
F be a finite sequence of elements of the carrié¥ ofindB be a finite sequence of elements
of R. SupposeM = {u;u ranges over vectors &f: A;. atural number(l € dOmMF NdomB =
Vvivector ofy (V=F (i) A (ulv) <B(i)))}. ThenM is convex.

(3) LetV be a real unitary space-like non empty unitary space strudilitee a subset ¥,
F be a finite sequence of elements of the carrier chndB be a finite sequence of elements
of R. SupposeM = {u;u ranges over vectors &: A;.nawral numper(i € domF NdomB =
Vy:vector oty (V=F (i) A (ulv) <B(i)))}. ThenM is convex.

(4) LetV be a real unitary space-like non empty unitary space strudilitee a subset of,
F be a finite sequence of elements of the carrie¥ ohndB be a finite sequence of elements
of R. SupposeM = {u;u ranges over vectors &: A;-natural number(i € domF NdomB =
Vy:vector ofv (V=F(i) A (ulv) > B(i)))}. ThenM is convex.

(5) LetV be a real unitary space-like non empty unitary space strudtlitese a subset o,
F be a finite sequence of elements of the carrié¥ ofindB be a finite sequence of elements
of R. SupposeM = {u;u ranges over vectors &: A;.nawral number(i € domF NndomB =
Vvivector ofy (V=F (i) A (ulv) >B(i)))}. ThenM is convex.

(6) LetV be areal linear space aiibe a subset df. Then for every subs@ of V and for
every linear combinatioh of N such that is convex andN € M holdsy L € M if and only
if M is convex.
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LetV be areal linear space and Mthe a subset &f. The functor LGy yielding a set is defined
by:

(Def. 1) For every set holdsL € LCy iff L is a linear combination af1.

LetV be areal linear space. One can verify that there exists a linear combinatfowldth is
convex.

LetV be areal linear space. A convex combinatioWaé a convex linear combination bf.

LetV be a real linear space and Mtbe a non empty subset ¥f. One can check that there
exists a linear combination & which is convex.

LetV be areal linear space and Mtbe a non empty subset @t A convex combination o
is a convex linear combination ®4.

One can prove the following propositions:

(7) For every real linear spateand for every subséil of V holds Convex-Familiyl # 0.
(8) For every real linear spatkand for every subséil of V holdsM C convM.

(9) LetV be areal linear spacky, Ly be convex combinations &f, andr be a real number.
If 0 <randr <1 thenr-L;+(1—r)-Ly is a convex combination of.

(10) LetV be areal linear spack] be a non empty subset¥f L, L, be convex combinations
of M, andr be a real number. If & r andr < 1, thenr-L;+(1—r) Ly is a convex
combination ofM.

(11) For every real linear spastholds there exists a linear combinationvofvhich is convex.

(12) For every real linear spateand for every non empty subset of V holds there exists a
linear combination oM which is convex.

2. MISCELLANEOUS
The following propositions are true:

(13) For every real linear spadé and for all subspacedh, W, of V holds UgW; +Ws) =
Up(Wi) + Up(Ws).

(14) For every real linear spadé and for all subspacesh, Wo of V holds UgWy NWs) =
Up(W1) NUp(Wz).

(15) LetV be areal linear spack;, L, be convex combinations &, anda, b be real numbers.

Suppose&-b > 0. Then the support - L1 +b- Ly = (the support of- L1) U (the support of
b-Ly).

(16) LetF, G be functions. Supposé andG are fiberwise equipotent. Led, xo be sets.
Suppose; € domF andxp € domF andx; # X2. Then there exist setg, z such thatz €
domG andz, € domG andz; # z andF (x1) = G(z1) andF (x2) = G(z).

(17) LetV be areal linear spack be a linear combination &f, andAbe a subset of . Suppose
A C the support of.. Then there exists a linear combinationof V such that the support of
Ly =A
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