. 2_
minz® st. z —1>0 "¢ r" — plns
- s.t. r—1=s
s >0

g(z) =

50

40}

30¢

20}

10}




Lagrangian and KKT system

L(z,s,2) =z — pln(s) — z(x — 1 — s)

Ly = 2z-2 20 — 2 =0
L, = 'uiz F=< sz—u=90
S _

2
The Jacobianof Fis J=| 0 =z S
1




Solving the Newton’s direction

Jkpk — _Fk7

2 0 -1

Tkt+1 = Tk + Ok Pk

20 — 2
Sz — I
r—1—s

20 — 2

Z— /S
r—1—s

20 — 2

x—1-—p/z



Singularity of the KKT system

20 — 2 =10 2 0 1
F=<¢ sz—u=0 A=10 o -1
r—1—s5=0 1 -1 0
v X* Z S c=z/s | cond(A)
10 278 | 566 | 1.78 | 3.18 5.50
5 215 | 430 | 1.15 | 3.74 6.57
1 1.36 | 272 | 0.36 | 7.56 | 14.37
0.1 1.04 | 2.08 | 0.04 52 120.8




Modification of the matrix

A 1 2 0 1 1
A= S 0 o -1 S
I 1 -1 0 ][ 1

u x* Z s |sos=p| cond(A)
10 2.78 5.66 1.78 10 15.36
5 2.15 4.30 1.15 5 8.52
1 1.36 2.72 0.36 1 4.96
0.1 1.04 2.08 0.04 0.1 23.954




Example of the line search

Using #rx = 0.2spz, 0 =1

K X Zx Sk i PXk

0 4 5 2 10 -2.17
1 1.83 | 3.67 | 0.83 | .306 | -0.52
2 1.37 | 2.64 | 0.31 084 | -0.23
3 1.08 | 2.17 | .087 | .019 | -.073
4 1.01 2.03 | .014 | .003 | -.013
5 1.001 | 2.001 | .001 | .0003 | -.001




Trust region SQP

SQP min, mg(p) = fr + VIIp+ spTV2, Lip
chap18 St Agp+cx =i, |pll2 < A

L(z,s,2) =x* — uln(s) — z(x — 1 — s)
vaz,sL — [ a2 ] 7vx,sf — |: 2£C—l ] 7Ax,s — [17 _1]

—us t+ 2z — S
;o2 0 |_f2 o0 |_[20
TS0 s | |0 =zt |0 o

min, . Mz, Ps) = 2xpy — (1U/5)Ds +p$ + UpS/Q
s.t. px_ps+($—1—8)—rj
H(p:mps)H <A



Scaling

* The Hessian of model problem is getting
ill-conditioned as s—0 (c—x)

2 0 | [2 O]
Lm’ss_ 0 zs L1710 o
o Let ps =s'p,. The scaled problem IS

miny, p, (pw,ps) = 28y — pPs + Py + 08°p3 /2
St. pr—sps+(x—1—3s)=r;
|(pz, Bs)|] < A

— Physical meaning of the scaling is to pull the
solution s=0 back to the central path fast.



Solve the dual problem

» The KKT condition: Vf— 241 =0

* But o =z : IS overdetermined
| w/s ] L L
— Solved by linear least square (normal equation)
1.l 22 ] 2x4p/s
_ T\—1 _ _
z=(AA") A__M/S_— 5 —x_+z/?
A A 2

« For scaled system A=[1,—s] Vf = _z

. L[ | 2 - -
5= (AAT) 1A | 2T | = 2SR g,
0 1+ s2




Example of the trust region SQP

Using W — 0.2s1 2, A = L,rr =0
K Xk Zi Sk e
0 4 5 2 10
1 3.00 | 520 | 2.00 10
2 2.11 2.92 1.10 | 2.08
3 1.36 | 2.61 364 | .648
4 1.02 | 2.05 | .022 | .191
5 1.00 | 2.00 | .000 | .009




