
Convex sets

• Affine sets

• Convex sets

• Examples -



Affine sets .

A line through the distinct points x. YER
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Affine set contains all line on,

through any
distinct point in the set .
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Example : The solution set of linearµ\eqeetions : S = { x ( Ax - b} .

x.yes,
Oat Ct-O)y=z satisfies Az- b .



Convex combination .

line segment between any two points →SER
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x is a convex combination of at, . . . , son if
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The convex hull of S contains all convex combinations

of points S :

co S = { z = II.Oise, I xies, ¥yOi=I, Oiso} .
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Convex set .

SEIR
"

is a convex if it contains
all convex

combinations of ports in S .

x.yes ⇐ OEO
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Oxtct YES .
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Connex
nottomrex not- convex .



Linea set .

S is a subspace if
• O E S .

• closed under addition

• closed under scalar multiplication
.

S is the subspace containing too distinct points

asy EIR
"

s - { 2-I 2- = axe CI
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A linear set contains all lines through distinct

point in the set:
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Linear sets are affine but affine sets aeenot always

linear.

⇐¥ : The rage
and nuuspaa

of a matrix is a linear set '
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Half space and hyperplanes .

hyperplane : set of the form {x / atx- b} .

half space : set of the form {
a

{al atx a- by . "
%

• a -40 is a normal water .

• hyperplane are affine and convex .

pick x.yes at [Out Ct y]'

= 06+4-0) b
= b if O ETO, Ed .
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• half space are converse but are not affine .

• Example : The non-negative ortreat

R
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"
= { x : x

,
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is intersection of halfspace

Hi = { KEIR
"/ e:X 20 } .

• The non- negative orthotic's a cone



Cede

A set SEIR
"
is a cone if exes⇐ axes too.
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A convex cone is a cone that is convex :
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conic combination .
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