
Let 7 : Optimization problems



' Generalized Inequality constraints

1
. Convex problem with generalized inequality constraints

min . folk
sit . fill It, 0

Ax -- b

fo : kn → R Connex

fi : K
"
→ IN" is Ki - Connex w .rt . proper cone ki

r . Conic form problems : special case with affine constraints
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extends linear programmay Lk KI ) to nonpolyhedra cones
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- semidefinite programming isppl
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the inequality constraint is called Linear Matrix Ln equaling LLNL )

Includes problems with multiple LMI constraints :
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Semidefinite programming is generalization of eueythysofw except geometric programing
1. LP as spp
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eg . Max eigenvalue minimization

Min .
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eg. Matrix norm minimization

min .

HA II = ( Amex ( Anita) )
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• vector optimization

1.general vector optimisation :
Min

.
lw.r.tk) folk

St . fitHeo
hi = o

vector objective fo : Rn→ Rh
. minimized w. re ane KEK

'

i.Convex vector optimization problem
min . lw.r.tk) folk folk) is K- convex , fi convex
sie . fills to

Axeb

3.Optimal and pareto optimal points

see of achievable objective values o -- {fount x feasible }

feasible x is optimal if foul is a minimum value of 0 ( all are more)
feasible x is pareto optimal if fowl is a minimal value of 0 Inone is less )

i
.

folx*ima1 X* is pareto optimal



4. multi Criterion optimization
optimization problem with K-- IRI

foul - that , - - Fgm ) ( want all Fi's to be small )

feasible x* is optimal if i y feasible ⇒ fol E tolyl
feasible Xl" is panto optimal if : y feasible fly, e fol ⇒ y=xH

ey . regularized least-squares
Min. lw.tt Kd thx-b Ili

,
All:)
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g- risk return trade - off in portfolio optimization
min

. lw.r.tk't ) Epix , x'EX)
St. LTX =L

X 70

XE IK is investment portfolio ; Xi is fraction invested in asset i

ptk is relative asset price changes ,
Modeled as a random van with mean tf , covariance -2

fix = FILM is expected return ; XTZX = Varus is return tetum variance

5. scalar
-

Ration

to find panto optimal points : choose A >k¥0 and solve scalar problem

min . IT fo fo is K- convex tf N fold is convex

s.e.fi, E: for a" " t "
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