


Ptc.arJ's LIttle- Theorertv (AST79)

Le.t f- be.- Q. meromo~l'htc...- f\),,£.tlo~
Ot\ ..C. Suppose. f{z..)4-a, b, c.. .fer
~E:. C, w"e.rt... (J., 1>, ~ &- <f. are dlst.nc.t
Th~ f l.s eC!>YlSt4.p\ +.
IY\.. c>th~v- ylo~cls a.. floft.t,bf\siCL'ht

- I

M(..ro"'6rp~\c- -f'v hc...tte;>k,... GJ\ C ...~ on...
~ve.r r vQ.( fA, e.- In. fhe.. e-~te.nd.e..d CD*p1e.J(

p to.~~ wttk. ~t Most """,0 e:~.c.e.phD)\'S.

...

Plc. a:1'" d. ' oS 8\,[j Th.e.o t"e.M(.. ( ~&,.0 )

A ~r-~l\.~c~dt.r\.to..l (l.e..~ J\ohra.ftono.l)
M.e.rc~V'rh.\c... ~\)~e-tlO~ Of\. d: +a.les
o)\.. f..'Ve,"y va.h.\.e \r\.! lh..ft~\te..ly 6;te".J
\V\ 1h.. o.t 'W\bst fwo ~te.rholA.S

EXo.W\r'e..s e,~ Q_( oz:.) e.,,-(x)

0. rll.ho'Y\~l, ~ etltlV'e

I



Dc.4:
f : ( D, I IR. ) , ( £ I X)

x(z, W) = Iz-wf.

'Y- ('1, QQ) = --~--
V ~ .. lzJa. .

.f.#(z) = ~ X(fh~+k)/fl&.'?
k-lo '''''

-- 14'(...),
4. If(&)Ia



A ~o.M"y '; o~ ~v~c.+'Ok$ ,*f,.Y,

o ~ 0 c. a: as. NOR-MAL oh. D
It tQ.c.k. se,v~tlc.& ~f..lc 3- h4S
CL SVD.U~'Ve.h"p 'Nlue."- c.oM~rje.s
'X - \uu",ot')Wdy o~ C,OMp4C.t ",,, •• 1s
()~ .D .

R.eW\o.V'~s. -1. L. '",at ~u"e no"" \$

"",V'OW\OY' pk\c.. O)\. 0 {0 '(' co) .

.1, Foy .f.*,h&~ D~ 4I\AI~t,(. 4=\I'''~OI\S
re~v,reMe"'t IS e.,,,,vAJe"-t, fo ex ISft IlCe.

0+ tl. 1\)"S~\lente. \Nk.~ ~,~y tOt\~3

· "~,fof'''''y OY\ u.rac.+, ov dive ~e.s
. \)~tfot'* ly oW\. to"'r"C.t4. .
3, Po.rQ.cl~w.Jo,' ~~MAI f""'.~:

~:~"'1.J O~ ~:r~Iz.l<,fl -



Nor Mo.lLt, . = (fw-e.)t.0Mfo,c,tl\esl

= e, \JL~h.i tK.v.ty e>k
eo.. " AC.fQ,.

= u."f....ly I,ouMJeJ

1/~ .. ,."a.t."ts" lo~

C.O-rAc..t4)

MAIlT'Y"S THEOIlEM

A -Fo.~Lly ~ of :fu~t\o ...s 'U~~V"~LC

,~ Dc.' \S M~'R&' 6~ D t I ~Ml o_~

l~ ~~ tf¥,."- '-foc"t s.i Ke-D Il.e.rt.
. t."LS'ts 0.. c.o~t....+ M·MlK) ,,,c.h. ~1

I'fl:C2.) , MC K.)

+0 ", .. U 'Z.f K ,,~d 0.11 f" 3-,
II



/

t)f 6.lt 'M.e..romovrh,\!.. fv)'t(.htll\.> wh\~~
o h\tt ""~r~~-t'Xect va,l\A.,e,.s d} b, c, ~ cr
0"'-' Cl. d,OMt1\n.... D c. ((. (.5 0. }\orh\A\ !4MI7'7
O~ o.



BLO(H"'S PR'~CrpLE.

Let P be.. (l prr>rev-ty "W~u.c.k

fOYte.~ a. ~e"o~o~f~L~. .
f VV\C t\O~ 0 t\ (C, -10 ~t. co~iat\t
Tke~ o.r..y fQ.M.lr of fv~C.tlOtlJ

. ~-tYOM.OVfhLc.. ()~ a. (..O~M..

JblWl'~ 0, o.U 6f WkLC.k
h.Q,v~ P o~ 0 lS

I

[o.pt tc be.] l\O~ O~ D.

/



, M.ont~t '5 Th.~c>re,WL-. The.. ~o\te_,(.,t\D)1, J
bf 6. tt "M.e.rom.ovf h\C:... fv~c..h()"'So . W~\~~

o h\\t t-hr~~ f'Xerl va,llA-es dJ b) c. ~ <L
O\'t.. .C\._ d..OWl.(1.'~ D c. ((. l5 (). J\or~\ -t4MI7'(
C>~ 1).

7



,

Theor('M A. Let t b~ Cl. tro.t\ltenJet\to,l

meront6rphl(' fVh.ctfOh O~ <r. Thek elHte.r

(L' ,( Q.SSVW\tS t.a.cA VAI"L- a..~ «:-
\)\.flnl~I'I ofte."-I or'

lAA) $-' (A~Svn\e.s e.4c.h. V4JVt. b~{\~t>}

'" fin Ite.l~ o~t-e.Jl... .

R e. )W\~V' It. · COt\n de.r,~ ~ t1) &: [f h..)-A.] I b
s ~ow.s tha.t 0h~ CAJ\. .,.~lt.e.. a..=0 tth l b =" .

E XQM..pl~s !

.Rem.o.v k.. /)11.. fa c.t, Cu.) c.Q.V\.. bt- s he.'j i-kQ)led k

Cu ..' ) .f: (k) 0. s 5u ""~s ell£.. h. VQ.I" e.. b l ([' t 6 }

Ik.,ftnde r oHell .fay eo! hie.:: 1, 2.) ~ ...•



Tke.~re". (Ha.y,*,,"-, 115"f)
Le.t .f. b-t, Cl rtlteY'OlW:lrI* (- uMdw,..
D n. c:t SV~ At
(I) fl-z.) =f:o
(1.) flz.) *~

for z. (, ¢. Tht~ .f. l S. C C>l\St" +.
T"e.0re.,M.. (G-u.. 1"1,!)
Let :I ~ 0.. "1 ef. lWI-YOMDr
fvk.~h.ot\S oW\. 0 Co tt. S"ppos
~

(.,) .f. l"Z-) =*0
(1) J'(T.) .. 1

for o.\l .f! Er (f o..d AU 'XI: D.
. TheW\. 3-- lS..tA. 'hor ....\ hM'!r
0"') O.



Tkeore.!b (Wa.~-FA~ 1111)
Le,t .f. b-t.. CA. mer-olllO+IL I-ll redw,..
o t\ <t SvUt. li\a.t

.~

(,) • .11, "1e..o~ ,oF ~ hew&. 1IWlt'~IJy~3
(1.) fl z.) *'"

for- z& ¢.. The~ I- lS. C e> t\St"",+.

T"eore,.." (W'~~ - Fa. {'ttlr )
Let :1 ~ ~ h,""'l ~
f Vk. c..h.ot\S o)\. 0 C. ((. S"ppost.
~

(.,) aU UkbS o~ -I ~ve .. \J1ttrlJ; ~3
(1) f'(rl+1

for 0.\1 .f! '" Cf 0JtAl AU "XI: D j

,.. he"" 3-- L S...(l. ,,"orlMA,\ hM'r
0""' O. .

/ L



T..h-~r..!:~. (WA~ - Fcu!j Iff )

let .f ~e. Q.. h-4UUUAde"e,t41
~e..rOM..Y'rklG. N~"" Ot\. ct
a.tl of who ~ zeroS hAv~
1twlt,tlt"t] ~3. TN.....,,1'
~ "~ eve.~l 1IlOJ\ZU"O c.o-ple.x
vQ.lue.. ,,,,J!,rute.ly Dfte.ll,.

Q~e.\hot\:: Co.\\.. ou. vocrfAce. 3
~"'- "'-- AL1o,,&.· ~'('e . by.l. ~



E x Q.-r Ie: ~. Let

f (z) = (Z"o.):I.
-z.-J,

= z to (~-;a.Q.) to (Q... ~) ..
z-b

The.k-

f' (z.) = ~- (0."")& .. ~
. tz.-~

T~\J.s Q. .... ~ .. o~,k\C..N~.k.
0-. tJ a.ll 0f wkose. U~QJ o.~f.

-~tLfl"'lwa...,~ S4t\s~1"S .f.'~.~
-F.~ o-U 1..<t 1\&Ld NOT ~e,..
G.W\.st~t.

I _



E~o.~,I~.2.. Let 1= ifcL1J

t(~ a: \ ~O}J w~e...

fol i-z.) = (z.- tJ._)'I. •

(7..-~al)
a.

f.,_ l z.) = "Z. + _01._
Z..a_cl

S0 .f.,c.' (z.) -:#=- ~ .J!" " z~C .

9"t Ike.. .p,,,.,, Iy '3 ls c.le-.v- ~
"""t ~\I,cOAfl"'VDO ~ at 0)
s~ J lS 11-ot "M.br~l 0.....

OAy d. W\A1ft.. YM.t fA.l",I~ o.
Tlws OWle. UM.NOT n.plt.t.CL '3 b,
1. II\... ~e.. W(U\ - F«!Vt jta.er4 It -
1._ho,,- e.f. ~ So 1l:'e.,~eM..



T~e.. order of at\ et\tlre func_flOYl t IS

j' = I,m S Vf (09 (0:3 M(\'")J

. r-,") 00 fOJ It'""

where. M(r) = mo./( (.f(z_) (
/"%.1 s t"

Th e order of 0... merot'VIorphlL.. tIJnc+'Orfl f IS

f:: 11tV\5VP 109 To(r J)
.,.--r00 I 0_9 .,-

Where. To(r):: Sr SltJclto t

StU:: 4- J r [.f*(~)rd}tdl
IzI< t

r-¥ +:fI- \ > b 0 v V\d e d
Dr de.r J!5 2.

,"



TheoreM. Le..t +- be. a..
•

trQ'lS ceW\dtkft,a..(, ~Y()lf\l>rph,c..
WhGtlDt\... 0 C of ffh,te..
order Q.I of who e. le~OS C\t'e.,
-\}li'lle. T"-ek.. +' t4.~ ~
e.ver)' '1U>I\"Z,e.rD vAlue. 'k. a:
lW\f,.ute,ly Dftert..

T"lS follbw~ .fro..
-rl..tw ..e~ (B~~we,le( - Ere ........)
Le..t f be. CL. tv-o.~(.~f ..,
~~01t\.Or, h" fv.dto... ()t\. (: 0f
f lt1...t-e.. f)Y de.~ \N lue.l kos ....
'",fltute. _, ....lJer of 1t\\lI·"rle.
-Ze.Y'OS. T~ .,f +a.t..~ Ok.
evuy 'l\otl-z.tkO v..lCA.f. l"- C
I~fuute..lY O#t:I\.. .



Howe.vt...V"", th.e.. Be '''jw~ll~r - Ere.m~~

t"e.oveWt lS '~oT tr\Ae Fo,.. ~V)\(.t\o",.s

of ,~flM.,t~ o-rder.

wke. V'e_. '( + (lb :::0 4M.d " .. ~e ~= ()

t C.~DSt... b $"d" th.Q.t b:. e~ ClW\d 0..:: - "'1>) .
Se..t w" e~ So f1ta..+ dl= Jw/'N. Th~~

. r e."_'
f(z.+2. ....i)-ll~)-= 2.1ri t Q.)_ .. clwr W

:. 2.'A. ( ~ + 6.b) = 0)

so .f hrAS ptrtDd ,. ...i. Cl~Cl\"ly I .flo) ...0 •

S \nte... .f'(z.) = "+(l..e.~p (be 'Z._ z), f'lo)'=' -t+-ll.e'.::.o

. Thv.s of h.~ 'M\lltlrfe. 'Z.et"o5 at lo11"'''': k.~ "t- 1..
Bvt .e.leC4.\"t~ f ({'Z., "" ~ .

lr
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tf f hA> & ....ly frn\fe.17 ~'ny ,ole.» ~e~

t (10..) L :t):: ,,~ R f%.) e..P(1:-) ,

W~4We.- r< '-S CL. rJ-\onca.\ f~~o~ a.~ P \S ~ p~ly~M.LQ.\.
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