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Quadratic penalty method
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l1 penalty method
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• The minimum µ that makes φ1 exact is 0.5.
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Augmented Lagrangian



To make the augmented Lagrangian exact, i.e. 

having the same solution as the original problem, 

what is the minimum µ*? (Theorem 17.5)

Optimal solution of the original problem: 

x* is (-1,-1), λ* is -½. 

must be positive definite (2nd order condition, chap 

12).  The eigenvalues of H*
A are 1 and 8µ+1. The 

minimum µ*=−1/8. 

∇xxLA(x
∗, λ∗, µ) =

[
4µ+ 1 4µ
4µ 4µ+ 1

]
(= H∗

A)

∇xxLA =

[
2µ(3x2

1
+ x2

2
− 2)− 2λ 4µx1x2

4µx1x2 2µ(x2
1
+ 3x2

2
− 2)− 2λ

]


