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8: (za Pour define convir ?’\SKCQVO C‘m\\,onC) in kerms u}-
Cownvex h‘*\\\f, Leuas to Polyhedra
dbf n of«- S\npl Lt

solution set of finitely many linear inequalities and equalities
Az < b, Cr=d
(Ae R™ ", C e RP*™ < is componentwise inequality)

a
N (A2

as . —

......_.......... (LS

/
Ly

polyhedron is intersection of finite number of halfspaces and hyperplanes

Ao\ 3 Sc P sk \5 \S 'S\\m\c & ?-(awnd)\o.\(s) Aen

/? ¥ f Lu\‘w“ (‘x% rxs conver i) (5) ihese S s “9‘5‘“\3

e~
P “-AI\MMS\U\‘}U\&‘"‘P _
S ‘t A Positive semidefinite cone sndufen (I\\ se)r °F.

notation: ’nf"\ 7C

e S" is set of symmetric n X n matrices

e S ={X €S§"| X = 0}: positive semidefinite n x n matrices
XeS, 2TXz >0 for all 2

Si is a convex cone

e ST, ={X e€8§8"| X > 0}: positive definite n x n matrices
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Operations that preserve convexity

practical methods for establishing convexity of a set C'
1. apply definition

r,70€C, 0<0<1 = fOr;+(1-0)xyeC

2. show that C' is obtained from simple convex sets (hyperplanes,
halfspaces, norm balls, . . . ) by operations that preserve convexity

e intersection

e affine functions

e perspective function

e linear-fractional functions
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Intersection

the intersection of (any number of) convex sets is convex

example:
S={xeR™||p(t)| <1forl|t| <m/3}

where p(t) = xy cost + x9cos2t + - - - + x,y, cosmi

for m = 2:
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