Quadratic penalty method

min x; + x; X;+x3—2=0,

the solution is (—1, —1)7
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lll-conditioness of Hessian
min(z; + x3) s.t. X2 + 15 = 2

Qz,p) = w1 + w5+ & (2 + a3 — 2)°

V.0 = 20(37% + x5 — 2) Apx1 20
e 41421 X2 2u(x? + 3x5 — 2)

As it converges z° + x5 — 2
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/1 penalty method
Irgn(xl + 15) 8.t x5 + x5 =2

¢1(a:,,u) = I —I—xg—l—,u|a;’%—|—$§ —2|
u=0.2 u=




* The minimum p that makes ¢, exact is 0.5.



Augmented Lagrangian

La(w, p) = a1 422 — A +25 —2) + 5 (a1 +23 - 2)°
| 2u(3x% + 25 —2) — 2 421 X2
Vaaha = [ 4111 To 2u(zd + 3135 — 2) — 2\

As it converges 7 + x5 — 2
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durize  4pTs — 2)



To make the augmented Lagrangian exact, i.e.
having the same solution as the original problem,
what is the minimum p*? (Theorem 17.5)

Va:a:LA —

20(32% + 25 — 2) — 2 4411 T
4141 x5 2u(x? + 3x3 — 2) — 2\

Optimal solution of the original problem:
x*is (-1,-1), A" is -V%.

. \u 4+ 1 4 .

must be positive definite (2" order condition, chap
12). The eigenvalues of H, are 1 and 8u+1. The
minimum *=—1/8.



