Affine and Convex Sets

20224E1H18H 13:46

"

Let S SR be acbity a..rb )
D“r{(’w?‘tions ¢

® S is a linear Subspace ' ¥xyeS o, peR

X+ By &S,
\Thecu- ;\.\\ﬁnaxi\:n

©) S s an  abfine Sw\as?me i§ Vx,3e&
’ o
X &R \

oX+ (L~«\3 ¢S

A x—+ (z\‘.‘\ z Y + °(('X-3\
offine ownbodn okl o 3

@ S 5 wonvex § ¥x,4es; <o)

X%x+ (i- Oy € S
CLONULX Ceombination
EKM?LQ \ Sw??cs:. fhat 8 X o lineac Sm\bs? ace,

A%%i‘v\oq. Yes Q,mng? Yes

Exam?le._- Consides S = 99‘} o Is  khis

hf\em'l. @?-&ineq. Qb\'\\/'ex?.

) el Yes Y&s
§f X=0 : yes

‘T" Xfo : no

k .
\
@ Givea x, - X e R" We Sawy Y= Z,o(;x Us

=)
['.'V\elkr Comatn aklon T
Q) O{_ o " ‘% °(l)-"bo‘\eé\K
) ‘ K
b affine %o wmbingbion ¥ ¥, X OR L“(L =\
§ o SR,
c) CLonvex combinakTon -lf o(‘ ) °<l< >, 0 Z_,b(' <=\
b'F xl’ ’_" ’xk 4 “ = \" .
Example: %
\'\nea_r X S?M‘- S?O.r\r\e.,k LD KIJN?\;X%
3
= R
X?_

Qﬁiy\,eg P]Q(\.e ’ﬁ’krcuﬁ\v 7((, XL, 'XS

lec3-220118 Page 1



o £y
i Bffine: plane ’ﬁ'\\rouﬁ\w x‘,x",’xs
“V

C'Gn vex -

How does an affine S<e& ook likel

Pe op ostion '  The -&o“.&whs Qe etw\w odenk

y S s abfiee

D Anb aFfine Cowmbiaakion of a "s-‘in;&c nombs ¢ o] ?a'\\rv't.s
in S be va\zs ts S,
3) S Can Le Wweitten as S = -{X}-r\f = % Xev © ve\f}

?

-Ebr Sowme X €RY and VWneac S\A)QS?ACQ V. =

Exa'mF\e' \Rz -3 'ﬁ\j?as o} linear S\J)S?a.ce.

1) 0- A\m % V‘: {O}

2) 1- dim: S?.o,“ ‘95 a Vector x 2o
\J = -{ XX X Qﬁ}

2> 2 - dim: &?&n BJ 2 l\‘neg,(\\j i’v\cke(ruwoken‘t ve ctocs x,g)
V= 4 X 4By o(,(sell{} = R

t"w_‘"\_lf Let S:{xena,“:Ax_—.\p}’ AeR™™  ber™

Clatm: S s a$fme .

Pv-oaf’l Le{ K/j < S and, xeliR be Q(L\"‘ﬁva.mj’

W ant : KX + ("‘"\563

XeS <& Ax=b i wes @& A:)-_—\o
A (xx + (I-o(,)b) = A x +U—°(‘)Aj z

S =4 =}
& O(x+(\~o0j ¢S

How abeout Convex Sets’

Frooosikion ' The fallowinae @ece. Cawivolent

lec3-220118 Page 2

tCan Z\e, wivich Cornecs x{l ‘X’A/ X

3



0) A \s <convex

1) A“b Convex Combia akion of

a Firtte numbec of ponts
in S LeLbnss 4o 3.

Ex A.mP\. 2s: ( Canvex Seks)

2
1) Now- r\-e.sa:kive acth ant IR

-

N n=2
RY = {xer™: xy%0 ¥} I\\\

Take ",‘3"&: andh o (e, 1)

The o (- n
o XXy LAy e R
20 2o
fnarmal
2) Hb?vf?ln-ne g Veckev
H(s.e) = {Xév?.": 51x=c.2 / R (s,

lineas e_tu.a.ﬂ onr

3) H Ql—( Spaces

H(s,oy = { x e® « s 2}

H™ (s,o) = IxerR" . x < <‘-\§
. H(s, <)
k_)g_’ge: Hs,aY= H (3,0 f\\-f(s,ca - -
Sb: S(x-rO(S)
= % + o s's 2 C

lec3-220118 Page 3



