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Example 10.4
Determine a search direction using Marquardt’s modification for the

problem

4 :1:1 —I— T3 — 2:1:1352 - 2:51 ‘ |

min f(x1, :2:‘2) 12

Use x(® = (1 0)7 as a starting point.

Solution: " |
The Hessian matrix is H(x) = 1 __g _g ) and in the point x(©)
it is indefinite because the eigenvalues are Ay = —2 and Ay = 3. The

search direction in Newton’s method becomes
) _ —1.89
d ( —0.89
and this is an ascent direction. A line search in this direction would
give t© = 0. Using Marquardt’s modification, we add A\I, where we

can choose for example, A = 2.5. The new matrix is positive definite
as the eigenvalues are A\; = 0.5 and Ay = 5.5. The search direction

becomggs
d ( 3.76 )

which is a descent direction. Figure 10.3 illustrates how Marquardt’s
modification rotates the search direction (from Newton’s method) and
becomes a descent direction. The Newton direction provides an ascent
direction because the Hessian matrix is indefinite in the given point.
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