Pecturbation theory
Given AeC€™ how do A(A)= speckrum of A = {roots of p,}
ond A(R) celate if A= A+E with |El<e ?

Eq A=0 = M<IEl for he A(A)= A(E)

Works for operator norm I+ What about ofher choices ?
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Eg. |-l = [+ (A*R) is consisteat (HWH)
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P Fix veC"\ {0}, Set 2(x) =[xV,
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Deb:r AeC™" has sPec+m| vou ius (J(A)= max { [\ ‘ Ae AMY.
Thoe: 1 consishent on €77 = p(A) < Al ¥ Ae€™".
PE: Pick v consistent with Il by Prop. T he AfA) and Ac=Ae then
M2 = w0 = w(Ax) £ [|Allo{x) so [n <Al O
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Rouché’s thw: Suf?ose Hec open and ?H}: O — C. Ascume

\}h ° 4: QWO\‘Y'['iC on E (Tq\/\or Series a+z — “z) \/265) as 1S yf
:7”;7 * 2{) s a simrle closed curve Hrom Math 220 = Si)

- 4@ < Fel Y eedD.
Then f and £+¢ have the some dtroots in () counrted with wsu‘-HP‘{(,hLy.

Eq f@)==" on O = B,(0)
;zf(z)=£zl? for any ien\}

= 72"+ g2! has n roa{:s n Q wkcnever e <.

General: 2"+ Eézi*“'h‘:,z +g, has eXachly n voote in Q) if > |€k| <1,

Lemma: A'_) PA is continuons FW\C\L'O" Q‘—ﬂm - p {FOIYWOMWIS cfg olejreﬁ 4“}
Pt: coa-u\s o(: PA are (?’Olynowua ‘wachovu orﬂse entries aij' O
Pf of Cowl';nw""y Thm: Choose ¢ o _T)_:E;()\) has no e{jenva[vtej op A other +han ).
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Lemma => PR— P o5 A—A
= /Px -y — O for 26 0230 as E— 0.

() compad- - PA(

no"f O on 9L

o{) commd— @ 3 §>0 with | | < « w%enever IE| <{.
Rouché's +hm = f+¢, = pr has same FHroots in  as § does. O

Dejm‘l“- covaach & every open cover has Finite subcover [HW’Q’BW@H

1@ bounded awoy from O achieves min & £0 at z,¢9() .
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