L36-Curvilinear Laplacian Eigenfunctions
Wednesday, December 2, 2015 09:48
* Curudinear coorcdinates

ot Q%Q Seh L—d% jopz Ceont ]

[xz(g%=rgec¢ pedz (cpl]
N = pygl= VS fdr rd@ odg [gpm
<= - “@ X 12

[P = } = 1dg'-hdy-hydg’

%W . gk ape b, = Jocdoian (oeight)

—T\ne Lap\aaam S manfe sefadjoint (Hermitian) |
~ This 9ies us a Sturm- U‘OJ\\JI-M@ ctem For cadn co-odince

— Logacion ?a“(ee cacide saufors: AP-E¥  oc (VEE)¥=0 whee £= 5L
U 204 g b= et et
% éﬁﬁiﬁﬁi@; boTldeett K ek

—mZ —

G- b L8R 28] Y- Wrﬁw . K= ky
pRUEALERIC - S K- ey,
% Tre fdo.ng opecaiors/ciganolues are used o reduce These equations:
Eodn of thexe is ov Suemn-Bidawlle sqsteun warth elgonvelug ¢ goantization.

+ cirdas unchions: Svear (xye) andh azimudhad (4) waes:

!
o 5; N S o G sinted = Ksiall) S sl sialkux) = & S
\st o .

Qe =ime? o & e = wret f;% Mt = A &y
¥ assediated Leoprdie fuvckons: pdar (8) waves (Wb S poe)
LASE L) Wlase) = M) Bhowe)  {sinods By B
o [ x(-0E )(ZJQWM = NP :S\ o P Pl = 5 %
+ Pesd) Junchions © &d radial (o) wawes Kn'b= G, the 1 2e0 8 Jult)
b

A 2
rﬂ_@-/\& L VLT_Y_ /l.A\ . Ixz’ T/L r\\ I T W A TR W e A\ _bf( "T//- \

Fall 2016 Page 1



SOUDTOB JUALTIOND S A DU W) NI N O™ [, VI N ZRIO U Unit)

=y 5 b - 2 z
(5808 + BTl = K Tlb) Lo Tl Tl - 55 W)
+ Sprericall Bescll Funchions « 3d cadiod () Waues ko= fay 1 eem of 4, (0)
["‘/zglr'ﬁ@— + &@J Al = K ik o) Sbrz&r L) delk) = 2 /&([ﬁ;\ﬂ

There are GH/\G( codi] funchons, ane sed foc eochh potentic] (),
ot fhe argp lar functons are aﬁwoqg e Sawe [rotedionad syw\w%a]

* Suwimary of Surm -Liowille systemns: Hermitian operaters 0(\%0@0\/\&1 Functions :

LIny =1y A ﬁ[%p% ~q¢]£\<x) = Af)  nlnh ~§ W jc(xy L6 = S Ny,

£ indec a b wdk jg f% }Q\\ . LWOUe. Mpe
) P ez Ocpean do | O m* ax (C%Q. harmonics)
A
i) ? ) kola. —l<a<]l  dx R e (IH) az%%% ( sph. haamon! (s,
(G) " O<B<T Sedo Se Wy, " paar C&OKJ\SB
N sl kel ocach 1 0 ke 5 (inear wae )

) Julkp) k= o<pco pdo LVF\; ki B Tnale.)  (ciccuar Lave)
) k) kel oecdl e vt 4B KT B ) (spheriol unie)
vy Ablcra) ne123. 0o dy | x K, A (ach)‘l (Jinear pojfeu\ﬁa@
i) Ha(o) neoz. —eadoncen e & O an &l (Hd osalidor)

) uj\) (X) neoj2. oatis YEL X O o D (}cﬁ?mogéﬁ%@

* Examde: Fee pactick confined do o cybindec @
e L

' — 1=21.2 1 N v o i

Fall 2016 Page 2



B (PP TeEsg v 67 )Y = B Y l/‘\—/l

Lot Vopa) = Tukpletsin(ke) ovd E=BEL e K=k rk"
z: §25inlk2) = -k snlke) Wb 0)= H(pd0)=0

<inlk0y=0 Snllke=0 = k=47 4-1,23

T Y Y(502)-Vigame) 0T S me 2

o (5 =R ). e St x=Jkop

[f 4k -4 1) ) -0 /\YM

This 15 Bessel's eguahon, /_\s,,\//>

@@M’/@Q soltdhon: AT, G) + B Y, &) Mzo Gso

Na0) Bouss up oF x=0 = B0
Phe)=0  T.kb)=0 k.= W o 2o oF J0)
Thus Yy(0d2) = N I, hnp) e sinlk2) EWU - o rkg
<nidy Jemiyy =N S e,k wP) )%P) ?Algo " @“”“‘Z’ éd)g g‘m(ké,asin()(ja)
= IV & BTR - Sw - & = v=iFETR
et = % o ﬁw(p,tzﬁ,%\@ whee  Comy = <rmp| L(70)>

Fall 2016 Page 3



