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Formulation: The problem

Problem: min f(x) & /

Subjectto f; <0, i=1,..,m Hw
Ax =b

Function f;s are convex, twice continuously differentiable

We assume thatrank A = p, A € RP*™,

Issues:

« KKT conditions on inequality constraints

o A; =0,if f;(x) < 0; otherwise A; > 0 (4; fi(x) = 0)
* m can be large.

« When to put f; = 0 (active)? There are 2™
combination.



Formulation: logarithmic barrier

N
Problem: W)(

m
min fy(x) + Z 11fi(x)

=
s.t. Ax=1D>
When I, =0 ifu < 0, [, = o. Otherwise,

. —1om L X
min fo() +— )~ log(~fi() )
1=

s.t. Ax=0»> e 1' > X

>~ =

Remark: - n(-¥)
1. Convert inequality constraints to barrier functions.

2. Incorporate barrier functions in objective function.
3. Increase t to improve accuracy.

Formulation: logarithmic barrier

Let us set

b ==Y log(~fi0), domg = {xlfi(x) <0}

i=1
¢ (x) is convex and twice differentiable

m 1
Tp) = ) |~ Vi)

i=1 fi(x)
m- 1 1
V() = ) s VRTART ~ s P2 Ai)

Central Path is {x*(t)|t > 0}

min  tfo(x) + ¢ (x)
s.t. Ax=Db



Formulation: logarithmic barrier

Ex: N . _
Problem: min cTx ﬁr‘/@:az X—b; <

s.t. alx<b;, i=i..,m
Log barrier formulation:
m
mintcTx — z log(b; — aj x)
i=1
Hyperplane cTx = cTx*(t) is tangent to real curve @ through

x*(¢t).

Solution x*(t) balance the force between —tV fy(x) and
1
=1~ 70 Vfi(x).

Formulation: logarithmic barrier

Ex: o Po)=CX- ZW(b q)(

Problem: min

s.t. ax<b i=1i..,m ﬂ/%&“]
—tVf (x) = ) =

‘(')——“‘"'”‘"""' VPX) C I[O ﬂTX C Z,L}/"OT)
Zm 1 Z el fad

— () = ____a.

=1 fi(x) 2 i=1 bj—alx '
. 1 1

Note that min Im aill, = dist (el H; = {x|a'{x = b;}
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