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Example

max X,
s.t. X, 4x,° <1
(x, —1)° -x, <0

X +x,° <1 (x,—1)° —x, <0
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Convert to standard form

min - X,
2 2
st. —Xx—X,”+1=0

—(x, -1’ +x, >0

x*=[1,0] A*= %,o

Primal feasibility satisfied
Both constraints active

Dual Feasibility: L(X, 1) = =X, = A (=X,* = X,” =1) = A, (—(% —1)% + X,)
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Check FONC

Vi (x)

N

—2X,

x*=[1,0] A*= Eo}

ALOEA) - 14 2()@) + B)O)A-1)? =0

1

L (x*, %)

=0+2(%)(0)-0=0
A*>0

1

Solution solves KKT cond

%\Lssuming two constraints active

— =-1+2A% +34,(x -1)*=0
0%,

L o 04+24%,-4, =0

OX,

X' =%, +1=0
—(%, -1y’ +X%, =0
A4 >0
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Complementarity

Complementarity: /li o] (X) =0

gl(x) =0

thus complementarity holds
9, (X) =0

For inactive constraints, 4, =0
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More FONC, SONC

Let’'s check necessary conditions

Is x* regular, i.e. are the gradients of the active constraints
linearly independent?

Vgl(X)T _{_2 O:|
vg,(x)"| | 0 1

So x* is regular, and x* is a KKT point, so FONC are satisfied.
The null space is empty so

SONC: ZTVXX2 L(x,A)Z p-.s.d.is vacuously satisfied. \/
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A.,Z. etc.

A, = [_ 2X; — sz]\

Only first constraint is active
And non-degenerate (positive multiplier)

_ -1 L[], [ =80 -0
o _[0] e[l

24, +64,(% -1) 0
0 1

VXXZI—(X’ﬂ*) - |:

{5
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Conclusion

Just showed that x*, A* is a KKT point.
2
Let's check SOSC: Z+TVXX L(x,A)Z, is positive definite

The general Jacobian of this problem for the active constraints:

vVg,()" | | —2% — 2X,
vg,()" | |-3(x,-)* 1
We only need non-degenerate active constraints

Z,'V, L(x,A)Z, =[0 1]{3 ﬂm:bo

so SOSC satisfied; x* is a strict local minimizer
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