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l  0/2 3/2O't lB Abramowrtz an,J Stequn. Par]e 4:3/

S!Ugu_! Llt(Le ri i r rk '  o f  L  on ts t r l s

10.1. Sphenicd Beseel Frrrnctions

flefinitions

llif,fcrcnti tl Equatiornr

l0 . l . l

z?IJ:" *Zzw' +ld'-n(:'r.* 1)]ur:O
( n = - 0 , * 1 ,  * 2 , , , . )

P,art,icular solufic ns are tbe iSlptwrfual lleswt!,

Juw:ti'orus oJ thn -firtt kind'

;i  ̂ (z) =-, .17;l zJ,.4 ( z),

tbe Spfu ri.co], rtiesse[, lunntr'an* 0f t]w sccwt'd' hirwl'

U',(z) =-- rl6ftl- o..1 ( z),

nnd the ,sph,erinal Ressel Junntiow tl tht thi,irtl
kind

tu1, tiz) : j uQ) -F iv ̂ k) : ,f'li1"ifflll r ,( a) ,

ft,lf) t.a) : i,,(e) -- w,k) - 1rtrr 1 zHl'l r riz) .

The pairs i,tk), ',V,(z) &nd hll'(a) , l#'(z)' &ro

linesrly indeperrdenf solutions fc':r oYery n' F'rr
general prcpertiles si30 tho remnrkii after 9'l'l'

Arcending lS'erieg (See 9.1.2' 9.1.10)

10. I .2
z^ f .  l , fr"(e) :i. j- s- @.FD t t 

-, r_pm

+il@#;&j6- I
10.1,3

,  \  J [ . 3 . s ,  .  . , ' ; Zn -D  [ ,  ___  ] r ' . _ ._V"\e) : : - r - -  \ t - i -m-4

-.,- (lj|)' __ \' 2l(1 -Z'n,t(}-Zn) ' 
.l

(n:0, 1, 2, .  .  . ,)

10 ,1 .4

timitirng Velues aa a*+$
1

' - f r  i  / ' r \  - -+p  r n \ p /  - 1 , 3 , 5  
. ,  .  ( 2 n * i )

\ftl)',,/ I frv r'/w, m ath, s fu jC? f ^' q6 nr, aa n cl s7'.

10" Bessel Functiorrs oI: F'ractional Orrler

Matherna'tiir:al h"oPertie s

Wrorukirurs

V7' I j ,(z|, E'^t.slr ] - e - '10..1[.6

10.: [ .7

Vl { h,l '  (z; , ,h,!| l ie) } -- -Viz-r (n,:0,

Rqrnercn[stions by E,te mentaqy F\rnc

10" l .B

i^(,'z) == 2 -' t lF' rl'i"" 1- l, z') ain (;: " +rw)'

l-,Un*1, z) cot
10" [ ,9

y"(- z) == (-* I ) nila - t1P(n* ! ' ,  e) eos r(z*b

-- Q(n**, e) sir

P tlnl- t, z',r==, --t$:afli; (22)-z

+ffij$t:
== ilf (-:.)t(n- r\,'zb)(zz)-'r

0

t ' , r r  J - l ) l  (n *3 ) l  , ,
Q(r'i* l, a) - '"i',lGD (22)-'-- #G-4 {:

-' @l-5)! |-.rrl{r*4y t

[ ] t , n * t ) J
=="  ) l  

- ( - -1 ) r r in f  
, ,?k+ l ) (2 ,

( l

(n:'t

r,i,',,rt *- l,f l :, l, rf*#lO
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