Overview

ug — (L) + puP tu, =0 (1.1)

1.3 {Cq) L= or (15) [c+ v(k)] B(k) = DP(k)

limm_)oo @((E) =0

Assumption 1.1
p>1,v(k) >0, c>0. 3 real analytical solution to in X = L?(R) N LP*(R) N H™/?(R)

Petviashvili Iteration @(k)

an-i-l(k) = M;Z

c+v(k)

> e+ v(k)][n(k))?dk

v, = Ll ) )
f_oo Un (k)uh (k)dk

H=c+ L—pd(z) (2.1)

. Assumption 2.1 on Spectrum of H:
o 095 (H) for eigenvalues < c e Nullspace is one-dimensional

o 099" (H) for eigenvalues > c e dim. neg. space n(H) > 1

Assumption 2.7 :
Either ®"71(2) > 0 (— Amax((c + L)' H) < 1) or Apax((c + L) T H) < 2

R Theorem 2.8
Let ®(k) solution to (1.5), assumptions 1.1 and 2.1. Petviashvili Iteration (1.8), (1.9) converges
®(k) in (small) neighbourhood of ®(k) if:
1
L 1<y<?th
2. n(H)=1

3. assumption 2.7 is met.

"If any of the conditions are not met, the Petviashvili iteration diverges from @(/{)".

Fixed Point Theorem B
Let B a Banach space, D C B open, assume that A: D — B has fixed point f € D, and let A
Fréchet diff. in f (A'(f)).

VO <e<1—|A(f)| 3S(f,d) open such that if fo € S(f,0):
e The iterates f, := Af,_1 € S(f,0)
o limf,=f
o |[fo—FII<UAHI+e)"Ifo— fll




Proposition 3.1

A'(®) (ie. Operator (1.8), (1.9) linearized at ®(k)) has spectral radius smaller than one

~

(JA (@) < 1), if
o Il << %
e n(H) =1

e assumptions 2.1 and 2.7 are met.

X, ={U€L?: (¥, U) =0}

Gnt1(2) = qu(7) — (c+ L) H gn(2)

(3.5)

Lemma 2.4
o((c+ L)' H) in X,(R) has n(H) — 1 negative eigenvalues.

Lemma 2.5
Positive spectrum of (¢ + £)™' H in X,(R):

1. Infinitely many discrete EV. 0 < A < 1 (accumulating to 17).

2. f Vr € R: &~ 1(z) > 0: no EV. > 1.

3. If 3xg € R : P 1(z) < 0, we also have infinitely many discrete EV. in 1 < A\ < Apax

(accumulating to 17), and Apax < 14 2 | mingeg @771 (2) |< 0.

HU = Nc+ L)U (2.4)
Lemma 2.3
The negative space of H in X,(R) has dimension n(H) — 1.
(@7, 0) =0 M= i) — v®¥(x) (2.7)
m@:ygg%%%%mm+;;%§gwu) (2.8)
i = o) = 3 (G 57 IERAE Lo 29)




