
2/26 : Convexity & SQP
Announcements:
- HW2 due next Thurs (3/5)
- Project feedback FOW

Last time :

-EKT interp , Lagrangians
Penalty methods , Aug . Lagrangians

Today :
- Convex functions/sets
- Sequential Quadratic Programming CSQP)

key idea: Convex combination
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Def (convex function)
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A function f : M -> M is convex it foryedomf,
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Deff (Convex optimization]
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An optimization min f(x)
x

Sit . hi (x) =0

9j(x) = 0
is convex if :

2) f(x) is convex

ii) h(x) is affine
(hil = ait-bi =0

Ei-EItn

iii) g : (e) is convex

Aside : (ii) &(iii) imply the feasible set is convex
-

Why do we care ?

1. If our problem is (smooth) and convex,

a point+, **, M
* satisfying left is globally optimal .

2. There exist very efficient
solvers for most

-

classes of convex optimizations.

software : (UX (modeling (

For "reasonably sized" problems
-> milliseconds
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1) First-order conditions (Prop
For adifferentiable function fith"-> M ,
↓ is convex iff domf is convex and
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A twice-differentiable function f:"t R

is convex iff *2 f(x) 30 Yet dom f

I positive curvature everywhere(
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f(x) = e
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f'(x) = eX

-FeOonvex optimizations

i) Linear Program (LP)

minectr CTx CPLEX
,
Gurobi

S . t . Ax = b operations , economics
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ii) Quadratic Programs (QPs(
min ExtQ + gix convex if Q20Ettan

Sote Ax =b
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iii)Semidefinite Programs (SDP)
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Sequential Quadratic Programming (SQP(

Recall : Newton's method

min & (e +d) = f (u + Yfbulid +Edifeld
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SQP : min fixe,ad xied ?
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Sit n(x) =0 maximally decreases f
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S.t . our constraints

- linear
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1. convexity ?
2 . feasibility ?
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efficient solvers to global opt.G
Convex optimizations

2 .We
can use convey optimization

to find "inner step" for QP
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