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Definition 8.3.1.1. Consistency of fixed point iterations, c.f. Def.

A fixed point iteration x*t1) = & (x%) ) is consistent with F(x) = 0, if, for x € U/ N D,

F(x) =0 <& ®(x)=x.

Consistent  Fixed- Point  lezhons

General construction of fixed point iterations that is consistent with F(x) = 0:

7 @ Rewrite equivalently F(x) =0 < &(x) = x and then
@ use the fixed point iteration

W) = p(x®) .

(8.3.1.2)
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Different fixed-point forms:
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®q: linear convergence ? ®,: quadratic convergence ? function ®3: no convergence

Lemma 8.3.2.7. Sufficient condition for local linear convergence of fixed point iteration —

If®: U C R R", d(x*) = x*,® differentiable in x*, and |D ©(x*)|| < 1, then the fixed point
iteration

xk+D) .= @(x*)) , (8.3.1.2)
converges locally and at least linearly that is matrix norm, Def. 1.5.5.10 !

H0<L<I: Hx(kH) —x*

< LHx<k)—x"‘H Vk € Ny,

provided that the initial guess x'°) belongs to some neiﬁhborhood of x*.
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Lemma 8.3.2.15. Higher order local convergence of fixed point iterations

If®: U C R~ Rism+ 1 times continuously differentiable, ®(x*) = x* for some x* in the
interior of U, and CD(’)(x*) =0frl=1,..., m, m > 1, then the fixed point iteration (8.3.1.2)
converges locally to x* with order > m 1 (— Def. 8.2.2.10).
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