Project 3: Augmetned Lagrangian Method

Assigned to: Paul Anderson, Franz Zeimetz, Alberto Mian

May 23, 2013

General description of the algorithm

Objective

Find the local minimum of the non-linear optimization problem:
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such that h(z) = 0.

Input
e Function f: R™ — R, two-times differentiable
e Gradient Vf : R" - R"
e Hessian V2f : R" — R"X"
e Function h : R™ — R™, two-times differentiable
e Gradient VA : R™ — R"*™
e Hessian V2h; : R — R™*" for every constraint 1 =1,...,m
e Initial solution (zq, o)
e Initial penalty parameter cg

e Precisione € R, ¢ >0

Initialization

k=0,7=10,a =0.1, 8 =0.9, wyg = 1/cg, no = 0.1,7)p = noc§



Iterations

1. Use the Newton method with linesearch for solving z41 = arg mingegrn Le, (2, Ag)
where cr
Le, (2, Ak) = f(2) + Aeh(z) + 5||h(fﬂ)||2
using starting point xj and precision wy
2. If ||h(xk)] < nk, then update multipliers:
Aot1 = A+ CRh(Th), Chp1 = Cy Wh1 = Wi/ Chy i1 = Th/Ch
3. If ||a(xk)|| > Mk, then update penalty parameter:
Akl = Ak Chp1 = TCl, Wh1 = Wo/Cht1, Met1 = 10/ Chrya
4. k=k+1
Stopping criterion
IVL(z, A)|| < € and [[h(ze)]| < €

Algorithm testing & analysis

The sutdents will implement and apply the above algorithm to the following
problem:

i In(1+2%) —
min  In(l+2j) -2

(1+af)* +a35 =4

Note that the students need to transform the above problem to the required
format, i.e., mingern f(z) s.t., h(zr) = 0. It is encouraged that the students
to change the value of ¢y (e.g., co = 1,10,100) and analyze its impact on the
algorithm. The suggested starting point for the above question is oy = [2,2].



