Derivation of the
local quadratic model

min f(x) s.t. ¢c(z) =0

The Lagrangian of above problem is
L(z,\) = f(z) — Ac(x)
The KKT condition imposes the following equations
VL.(x,\) =Vf(x)—AVec(x) =0
VLy(x,\) =c(x) =0



o P = (T ) = ()

F =0 can be solved by the Newton’s method

()= )+ ()
VE(z, \s) ( P ) = — F(x5, \s,)
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where VFy = VF(xp, \gp) = e
& (ks Ak) ( Vc,:g 0

The above equation can be rewritten as
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The equation of the first row block is
—V2 s Lapk + Verpr = Vi — A Ve
—VZ.Lopr + Ver( Mk + px) = Vi
—V2 . Lopk + Verrer1 = Vi

The entire system can be rewritten as

Ve, Li Ve - \ _ [ V/k
Ve, 0 Aet1 )\

If it is a KKT system of a quadratic programming, the
original problem is (chap 16)

, 1
min QPTVQL(Z% Ae)p +p' V()

s.t. Ve(zy) p+ clzy) =0



Example from N&S book

min f(z) = e?** T2 st. ¢(z) =27 + 25 —1 =0

9f(x) — 2\ 12f(x)
VL (z, ) = ( 12f(z) 16f(x) — 2 )



Initial guess zy = (—0.7, —0.7)%, \g = —0.01
f(xg) = 0.0074, c(xp) = —0.02
022 —1.4
Vi{zo) = ( 029 ) Velzo) = ( ~1.4 )
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P=\ _q15 )1 =0T P= 1 _ g5

A1 = —0.14808

x* = ( :'g ) A= —2.5e7° ~ —.168



Quadratic merit function
M(z) = f(x) + 1Oc(x)Tc(aj)

= (=

0) = f(a:o) + 1Oc(x0)T (29) = .011447

— (—0.55,—0.85)T, f(x1) = .0061, c(z,) = .044
M(ajl) = f(z1) + 10c(z1) (1) = .025961
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Set step length =2/3, and let x,=x,+ap
21 = (—0.61,—0.80)T, f(& )_ 0063, ¢(%1) = .013



