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%» First the non conic part of the problem is specified.

prob.c [0000 1 1];

prob.a = sparse([1 11 1 0 0]);

prob.blc = 1;

prob.buc = 1;

prob.blx = [0 0 O O -inf -inf];

prob.bux = inf*ones(6,1); 9 /21
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prob.cones = cell(2,1);

prob.cones{1}.type "MSK_CT_QUAD”’ ;
prob.cones{1}.sub = [6 3 1];

prob.cones{2}.type = ’MSK_CT_QUAD’;
prob.cones{2}.sub = [6 2 4];

%» Finally, the problem is optimized.

[r,res]=mosekopt (’minimize’ ,prob) ;
/» The primal solution is displayed.

res.sol.itr.xx’

10 / 21



maoseK

http://www.mosek.com

Introduction

Software for conic
quadratic
optimization

How to solve a conic

problem with
MOSEK

Wrapping up

Summary

References

Other approaches

Use a MPS/OPF file.
Call MOSEK from C/Java/.NET.
See the MOSEK documentation for details.
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Symmetric cones

The symmetric cones is a special class of cones which consist
of

0 The linear cone.

[0 The quadratic cone.

[0 The semi-definite cone.

0 A few other esoteric cones.

See [2].
Conic quadratic cone can be modeled using semi-definite
cone.

[0 A bad idea because it leads computational inefficiencies,

The symmetric primal dual algorithm can easily be extended
to symmetric cones.
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Nonsymmetric cones

What if want to model something like

or

In(z) >y

lll, <y

Can be approximated using conic quadratic optimization [1].

Quite ugly and is likely to lead to computational

inefficiencies.

Note ||z||,, < y is actually a cone.

It is very hard to extend the primal-dual algorithm to
nonsymmetric cones.
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Nonsymmetric cones cont.

Recently Nesterov [3, 4] suggested to look at the cones

— {x = R3 L T > ZL‘Q(ID(CEQ) — ln(fljg)), o, T3 > O}

and
K,={rcR": x%pajg(l_p) > 27, 9,23 > 0}

where p € (0,1).
Notes:

m (x1,x9,1) € Ky, implies x1 > x5 In(x2).
m (z1,1,23) € Ky, implies 21 > —In(z3).

m  (z1,29,1) € K, implies 2§ > |z1] or equivalently x5 > \xl\p.
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Nesterov develops suitable barriers and algorithms

Is a generalization of the primal-dual algorithm for symmetric

cones.
No computational implementation exists.
Hot topic for further research.
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Conclusion

Reviewed the area of conic quadratic optimization.
Showed many applications exist.

Showed almost all theory from linear optimization carries
over.

Showed that the problems can be solved efficiently.
Conic quadratic optimization is an exciting class of
optimization problems.
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Open issues

An efficient simplex like algorithm for conic optimization.
Integer variables in conic optimization.

Handling of nonsymmetric cones.

A modeling language for conic optimization.
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