HW4 problems 4.1 and 4.2 due Dec 6
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4.1 Suppose that the function g is a contraction in the co-norm, as

n (4.5). Use the fact that

lg(z) — g, < n'/?llg(®) — g(y) o

to show that g is a contraction in the p-norm if L < n~/P.
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4.2 Show that the simultaneous equations f(z1,z2) = 0, where

f — (flvf?)Ta Wlth
fi(x1, ) = 27 + 25 — 25, fo(z1,22) =21 — T2 — 25,

have two solutions, one of which is 1 = 4, x5 = —3, and find the
other. Show that the function f does not satisty the conditions
of Theorem 4.3 at either of these solutions, but that if the sign
of fo is changed the conditions are satisfied at one solution,
and that if f is replaced by f* = (fo — f1,—f2), then the
conditions are satisfied at the other. In each case, give a value
of the relaxation parameter A which will lead to convergence.
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Theorem 4.3 Suppose that f(&) = 0, and that all the first partial
derivatives of f = (f1,...,fa)" are defined and continuous in some
(open) neighbourhood of €, and satisfy a condition of strict diagonal
dominance at §; 1.e.,
dfi -
>
o ©) > 2
71=1
JF#i
Then, there exist € > 0 and a positive constant A such that the relaxation

iteration (4.16) converges to & for any o in the closed ball B.(€) of
radius €, centre &.

L i=1,2,....n. (4.17)
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