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1. Reflexivity: a = a;

2. Anti-symmetry: if both a > b and b = a, then a = b;
3. Transitivity: if both a = b and b = ¢, then a = ¢

4. Compatibility with linear operations:

(a) Homogeneity: if a > b and A is a nonnegative real, then Aa > Ab
("One can multiply both sides of an inequality by a nonnegative real” )
(b) Additivity: if botha>=band e > d, thena+ec>= b+ d
("One can add two inequalities of the same sign” ).
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The Hasse diagram of the set of all subsets of J_-._l/
a three-element set {x, v, z}, ordered by inclusicn.
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e K is closed (contains its boundary)

e positive semidefinite cone K = S"

e nonnegative polynomials on [0, 1]:

K={zeR" |2 +aot +ast> 4 "t >0fort € 0,1]}

cWhat £ M=o _coa 2Y e (OVRS
& ) 9 3?:;.1!?,[3? TDJ(

Convex sets uqae1 aéd;*ma\ Con

2-16



C.CN\S\C)\Q ad

(rneay f'coz’mms( L?) dual aj LP come
v dwals |
pvograms their 4 EeNLY

L,.? J’f’s;\.ne. obJec{\vc CQT\\-C ?Yb % a v CC?)
V4 V
min cl'x min cl'x
IEH“ IEH“
subject to —-Ax+b <0 subject to —Ax—+b E\{J

ek ny0 (e NERY)

N
foen N (4\7’('—(-@ <0 Cwnma-\\sz‘l), Cone s
4 C/“)L ?Crrvt T’7\| (’ A’HE o <<, x>~4
'Yb (C Pj);)x_ eV
- T- 1T .S\JJec)c Yo Ai*bE:K
'T
Zme ) b-+(c- We need an equivalent

QL?T" & AAC Sepz¥ et
¥ & 0 K G A Mb) 20

yndepandent L

s * <%

/

g adepadet 7 A M-y 3 0%V
Mo ck >N4'L b M ‘%' :JA*_bQKZ

) O 7,0

xR ® z > |
S.\s,A‘Lzb S¥ A'H=C % D2 K e MHUAL ConN

2 5
?-a;matLLF 4 9\&&% P ) cé k,

(lower bourdQruppes Lol



l/@ T:\Jna.\)

Cﬂ“ J ’ﬂne. \.x.o.\«
dualr Aneovem

L;ﬂm'l fvoa-( avo)

L‘l (S ] IT. .|I'|.

K.={A:ATez0vee K} is
http//wwwz ), gt ch.e

(efn oyt T s

_/
With fhis 'f’onows
weak o\zm\\’(b Hneoievn

CoMC ™ PROGRAM
ek <\’J7\>

7 nelk

Sk

0. 4C, %>

xe\/

=C
sl A1.>£ b KN

\

&8 pual C 4
fuwc {\aowdu)

)

cy

NoleBsth LY & &F Acalt
Wi affme. a\o\)cc“-\w—
) CP deak wiin e

izn evalised Nic
I U’{U‘a{ tle.s

Latev, If) Conve L
P‘f Yamsg, we wol

wv\h Ahe
YW\6Y L c_nua\ Canver

Auackions M He
oJe(’_l'l\rf,

Noles®.
O K"\\Zil the
|§ \4-' fi"\z P is on

Cel g AR {Ao&m;\';‘
Q{("‘”‘@G\c ?os\hw ? a"{

Sawt Aé‘ wite ma\’«\CQS

@J—n gcmex\c convex Popar

con be cuhressed as o

CP s aal

SpY

i)

(ont Wam (C @

Z




is & c\oscd Cm\vtt cone then XK'= K

O K
meve geneal
qehed ** L Aosu~ve (K) (abbew cked o
J\& W is yust a cmgt Ca!& cQ(\Q

9333_3 We will Tywc Al jf k s o\osca Jhen
= K

@ Kek” xel = <xgd70 Yyl

:) xe‘/\k*

s\ C

@K '
Suﬂ»% ’XGKML\;\: 1§éK

L, Kh* €3 C\ogg& swnte a(\"f &U\O\\ Cone

) % [ tnf(,usec)f\m 65» ha'§ sFacec dnak .
0O ~ ave Closed : . \
33 L, Sy e & SN \eton < 5
€ “83 i. QS 3 *®
g >_V_» :> %\f \‘s\’v\c\ S‘QQ-‘OA—\Q \\j 4‘)\anQ %‘G‘lfm
(on Aoyt Page aad drend wed \oke<)
3 acV ke R ST Za><b & <aj>>H3eK
nce yz0€ K" 7<a\"‘><o <<a)'j> . \5“’\



Separating hyperplane theorem

if C"and D are disjoint convex sets, then there exists a # 0, b such that

aTscgbfor:EEC, afz>bforzeD

. ‘(‘\‘Q

the hyperplane {z | a’2 = b} separates C' and D /' ‘\_\
strict separation requires additional assumptions (e.g., C is closed, D is a
singleton)

( Convex sets 2-19
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02"
0-0\ Supporting hyperplane theorem

supporting hyperplane to set C' at boundary point z:
{z]aTz = aTx}

where a # 0 and a’z < aTzg forall z € C
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supporting hyperplane theorem: if (' is convex, then there exists a
supporting hyperplane at every boundary point of '

Convex sets 2-20
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