COMPLEX  ANALYSLS CHAPTER, T

(INTRODUCTION
Jan /7 (N
Q.KP
(Hw | =)
an q Ke . I pConﬂ,;qq‘hg
~ ~ JoJ

cosh sr‘rﬂn S SN

Qv

b [ ook ot |

logairithng

J
Mpbiue ramelromatisnc

(aa
C Hw 3WD

hn 4 S—f@remd/uc_ mzechovx

Mobm‘ a@un — civtlec




MATH 382 lochure nates A M [-7-]3

Jan7 (l)

. CE | Ho Feld_of COMPLEX VU MBEQ.S X e of
MoK precoinc. of Yo Bom Xty w?o»e
o ot Xi\/ é 'Q . .
) °} & a_special sympol
o adthon amd mu%bll(‘a?fao va ‘E_.Q.Mm@ afS ______ _
[N (,',;‘ 1 -—~’
Ww#&cmmbw'o ll:-srbip(v O+E0 . Thwe w
sﬁgld_,me_%my_cam,&L_MM sl Han O has o
muh‘zb (redive. pverze: Ky -
X-(-'(V vz_l..)/?"’" "
_CARTESIA REPRESENTATON ©
. e .
CTRECY TS (oeakd aF
! s B=r N D2
- 7 L Jen\
=T L/){
AN/
e —— 7
— ; SO S
SR K/_@\ _______ -
[ -
) =L NP — }

(== — {4 mdu,hw ova 3=

s A

e

Fo usial polav- gmdfe. © & called " agument” o = ;.
f L -




JanT@)

All e usual care rusk be kon wih ag Z  acdbere &

YT A

He powor covves.

=3
+6+

N,

— |+ &+

We shall soon dJMMMJh_M_ymMW&JM‘WW

Haa 14 above senes (onverge; abfdg@_pf,._ We (] amgﬁf

wae JAo. neteriion
8‘% B exp ().

PEOPERTIES  F—pr————

e | C - € €

e R zcB. e 54 audl coladss fmmchon

it £ R, tm we haw Eylas Brmuda m_,

; 7

eb" — post -+ Lawt f
- .

\We gawe_a_art=c 0:,«.ﬂ_jxamf:mw 4& R cHom) < uaho). & i Ure

LT S R Sy

R

_IMJ@ ccr\*)_aﬁmn;_c_eﬁ__L—ts__;MJ e Fm?‘goe: i!k'z-fﬁ-w

JETNE I




. r{/_ '
e e ____mjn:g*,_,.m,.. = LS - S

(¥ =>4 > = v,

Geanetic_duscribtin of_combles mulkiplication _
s pblar "%mmf}z_m_bm__&#ﬂ = awﬁ Woame
~Fwo- MM_MM&M -and_witle - - :

S E=lEe” ngwgﬁ)
o o we wlef (P= amw ), -

___________ Toon e bawe_tmedialely Hot-
,,,,, R e ((B+¥)

Zw= =l Wle )




7 )

| We. may Hows mdudz%d-% p'wtd“ EW has e polor

ClEwl= = (wl

oo = oDz s

- o mukples oo machlis bey (Wl “A_u
.o _adds S quantity amw o aacy. Z. S
o b o weonts .z rantt o 2 by
- o chekhiy g by dl Lacinr ML and
- o iy by J& awle ag W,
o = due‘qi'.b%m%meﬂgs Jan 11,2012
N Ld: cnb C. .ég +h|~eo. oid*l‘afzd' Conplex num[oers . ] S
i ‘%t—fﬁa:f -H@gse tumbers apve_ 4Ry verfices aFLan egaxla‘{c:d
T T B — abeborca
. _gaé;;;;ﬁ o B s At drnclafin of 06 dow vit Charoe |
i #@ 0&9‘} ltomt ‘F”CW?(& natume (clear) _and alse der nat ¢ hélf‘ffi?fﬁ» .
s a\c:?eb@c reiasﬁw e shaw 4R soma A malblicakan o~ |

Cm:bfl bu a._ fied _novean mzvg;ex mméé'f- >




Jan 3 (O

382 lecue wndec -y W 1—=9-13

Aore. [ nofedvon Y Camblex CB!MJ?@ECF f-———K-H‘/
S I € F o XN/
°g
Fe)=x ad TN(E)=y... % bk reol inaobeay
f@‘k of~ Z- are. i Q.

o Z4+E = QR (&)

° '-:f = 2(: En(.—?—)

— —

.gwﬂzw

- [%[2::: =Z

We com Mhonefice ohrome. -HiatHo _imprriont booule e 12w Allng

Durela alapb@l(gﬂfl

_— e rngﬁw) = 2WFV <= 2EWWN = [=flw>,

Hw i

= SOLUTION | (T i carbotie e oy psible_solitn.)

\We are_clealite wilh, _q.bc e (C ditad and w4 puve.
Rt ey awe verties of an epuﬂdl‘emé A = guabic=dabibetcq,

© RANILATION PRECEPVEC BoTw PROPERTIES Lo

b Catd Gt Cendl) = g B b 2 lodtbdecd) £ 3 d’;’

(CHOD@M + (bad ) cvd) +Cc+o!)(a+d;

= abthctcat R (adthd+cd) £ 24",

®Q>WLm»%ww& Qg;-ﬁo(()e g \WLO G e undy

agsemy @ = —p,

& MULTIAYCATIO) ALD FRESKEVEC BOB PRDP@T[EI/ Co_wee oy
mobidl, by ey acamre.0=1, b= —1.
[he corditrm be g 2w+C~— —[ o C= ———‘5150 C= —JRL\B_

; —— ﬁ&ev—«i




Jan 9 (2)

More_aboud BM_MM&_&,Z(&D___‘ L

Q?[k[-—mam Afn wen owd_odd  poii:
N =2=" = =
= = T 2'&?’ —+ _Z T
n=g*} ; =0
Hesen n edd
. coth® + cnhz .
| In etha- wovds . - . —
g g E L el
tachZ-—= — =\ ShZ—= — o
haad = [—
HERBoUC CrplE

e sinple algebra. fo Harive. o wrrerpmdt‘w addi7on fovmulas

;Luf('DKWLQW"‘*@e m&fauc%

o

“?-‘-{-‘W '-—~ —
9 s;mh(-r'w} —g =

W
— oceW — g 5g

—_ [mh Z —[-.qn{t i‘)(m‘k W b W>

— (wsh%ﬂwwlz)(mhw——sﬁ\hw)
aebrg

2 ez whw - cachzanhW + swhE adhw tuakf—aﬁxw
— it - i -+ —_—
| = 2D sz whw + 2. whzaahw,
T
;: o sl (Bow) = hzcothv —— wins=sih w .
Lsbowie, o wh (ztw)= ohZ ohW -t~ sl sithw
i_l_—f'_ggnwrdn’bﬁmd@m B;ofea%ﬁfam—ﬁraw ze U we have
=2
- =
oS Fi= %6 o’ el >
0 . 20 [
T =




Jan 9 (3)

ﬁjaonmdn’c onels

Tomele_a_simple._telabbn beleeon die. byporlole. Simcline ava e

ah(Cz) = wez |

shh ((2)= (shz_
I { w\ I = — " ._ﬁ_____“._::'fm_..._
- i ( cos (C&) — coch =

| s =)= C shh =

— —— ey
Edeﬁx%&oﬂ oS and s o dalfe be W’m wezy
r B
& +C
. Qc’z‘.‘- _ _e“°}*
- TE=
—
We_also tumadicdey clorive
o S (W)= gn & acw —{— =<l uf)
o w(EW) = paEaW — ahEshw,
Lo |
HW 2M  due ot bepinming of cloes ~an [4,2013
0 Show #at~  |sih =/ = sinlt” X, - sW 'IY.,
szwt‘e/, 2. -
o shwtbtat [wh=z]T — (2) + (7).
|




Jan @ (@)

Mo zeomebical aspak of €
va

§
=

WQYMLWM% deal Wi e wodufut of-a sum  and boreh

£

Wl (o) (z-ww)

= (2+w) (F+W)

= XEF 4 ZWABEWH wWW

= =% 2R (2W) + (w|

Depbued v referauce, 1 coll Yo -4

I

LAW o= CeSivES / liwﬁ: 1= D Re (E'w)-HWIZ"

L-

As_am lushatin (eus wile doun e equatin of a_cirle .m C.
Sippare e_ciele bon conler Q€ (C ad_radiss 02O Tian

= R ondk apl <>  (z_gl=r., el ) ocemdieho

S a)l)ﬂtf:%rmdq)
, .

=2 0P (28) 4 JalF =1

1

i 4

T e S e

/§ \ /P}j‘ prodiset g \

& vedaty; T2* ud (C’:(

AN \ /
S

Q. ; % '.Z;W: Y'?Q ( EW) {/
/ l
\ / z R™ det Fmd.ua!" ‘




Jan 11 (1)

MATH 382 “Lockre nafer Gy 1=11=I3 i

Hw

\
M SoLunon AM@MQ_—@;@EL%%__ |

ghh-z-— sivh (XH4) = sinhx cosh ¢ by arhx smﬁwy

e snh){ oa.gy - owh)(:m y

I‘thh%’lz—; st x. w0y 1 ' X. iy

— b (it )+ax{a><suny

== Q" —r—smiy[ X, @)

— sl - sm'zy,

"nmmg%w [ahz|. Ihfead, we could use

shh (240E) = Lowhz so o

lahiz | == | shh Cz.ﬁ—Hﬁ)]

= fsmh (x-v.—c (y+?;\)[1

= smhix+ sw* (y+L)

— W% cos?/y.

e —

Z“_ﬂl whore. 1N R ofed mcz%‘teiwlm%

We o%cf N _dgnckneb, esem‘m% bg igechn:

zrc ks

Z= € K B k=0,1,-- =,

Tae are. of auee eﬂd&‘/ sparred ioah'{a on e umitcielp,




Jan il (2) ‘\. .

__Singlh pativas of- basic

J&Po_\ mmmi z‘f -—~[
. Avialle by eackL e

S ﬁc&r f,-—--ez“‘[‘/n

(K ' _ "AR!.TI-LM Tz i olvat am_inverze Ty
. eXp-. _n_oYor- wipedc, we
wank o cofve Ko eﬁ;mjz’,m,.,_ﬁ.e,_,ﬁ_:: Z= f&» W. Ofemse,
Z=0 & ot allrwed. e
Quie ey Wﬂi‘ W=yt i (arkoan foom_oud == .r‘efe
] in mMM ________________ “
o u+f,\z_,_ r,gz@—

e eN= re@“

%&ef@»«wm e ol=r cm@ S 7:8@1 - }
As >0, we Qs Q=log™ .  fn = V= (9#-2“1""6&" .

==
As 9-—- aa% > W&-Jf\w W&:ﬁ&:@wda, W-" %P-&b@-PZﬂTD
ad _we wrle. -

103 ‘= lwlzl-—\- La»rq-z
.+ @F

=

ComnpEs LOG VSUAL PEAL LOG



g, - l%z_é and_aym E Share J& :some_cod=of-

VoI

Gopocter c 0T =z (ki)

° !?Jq o5 — = ﬁm@mi(yoﬁZFVilf)

0 [? (Ew)= [Lc/rfz +lsw ﬁ(“f% am(ogicu‘ijy)

o lnE=nlyz L ne 7 (wh o)

E.q, (04 (14 VE )= [@2—}- L"I 5
loqf-—é‘l LM@;{‘L“’J

|®7 (re®N=— | losr+ 6.

vl SEoRMAT IoNS Tk wil be_anh: a

pm‘m‘aml daﬁ??/wﬁo%

So that well gl beceme_eccusted -to 4o bate: samipuldins.

We tztst o doal e Alenctine of Ky

oZ=b

L= c=+td )

wiere_a,bo,cA ane_ complex, constends, - We do not weat~k include.

cates whone > ix cmn’aaf‘ meandss k- aZ+h & mfimd%

Cz—rd, Le., /Meamiy «ﬁ@h&@ veehry Cayb) awl (G d’) m C.Z

e, Wm&[{d@&akﬂ%i— A condenipt way o place 44 rertn B




< 4o h?qui&_

g okt

czz\—-
J

L EBE

f)‘n Ab N\

R | S .
R | (c d )=\ X Ad) ( unl )\#0)

e Jﬁm mwm e’ same ’d@nﬁ%maﬁwm

B LTIV P

Ll @)
b - | .
q,g{ 3 =ad—bc == O, Tha we """

;jﬁ;@«& ovfocion
e (@le.., @_@wgmmw et i it

= I

= Cufet

b _called Wo clorded comblex. plone

L S

e mdmmﬁﬁw a;&,z oﬂa—ﬁ’up

o . oe(“”é) 0o,
e e A= Y.,

,,,.\ We U hase. ;«_«_@meﬁ;%amm,ﬁnmiu al [.}&&@@, )_m

e g o e .

——

‘_._\,__,rfmdﬁmdzm Ec.u:h of{hou_ 3@0 a_bifechn
| And exth of-Hem ha_a M%_KQ,J&%&_.% .

- - < azab
- SRR | B ﬁ\ip'(?_)- w :—;3 :p C L"ﬂ Gg__{. Q>

cm:caﬂei Mobféﬁ
AT oo C



.Jm”(S)

AW Mi@,_B _,__

Le{- C be Mmla_mﬂw;@dw_‘gijm&ﬁk

G dam Q. we 2= (&>

2l 2Re(2&) +lal>t)

We wast- o Jhmdgmwmj i_-E ~oc-ald Z~_E'-LC,

2! I OGC)%M%AM

D= {:7, ;C—C zdsoj

Wt oeomdnc a2 D 2 Pm i+.

R —




Jan M4-(1)

| MarH 282 Lecwe ndes fie M [—14-] 3

o Iz—fz _QQQ,(EG') + [QIQ'-'-?' — Ci |
| We. wano iw

,o,. O éC, _MJ‘ s foat— [l —r’=k O. .Sé -/Ktegudzbn

lwl— 2&" aEe) mﬁ:‘““

/ o

dite ol 2o complex nuinlers B = € T |
dedie. W.-—z':g, o W G oﬁgﬂ@i@ %&gu@gmm

e | OB

N ) S W/ e ( __) -lal%r =05 e b -

MM@W @, twl ZWW:
o e 2R (TE) A fafr) lwl=

_beames Ay . W R S

Aol T deruber o_giel wlf casker N

e S B R — -

lal™=r

o @r&mdl‘iymfg waere T }
B (< f e e 2=
ST r.,!-zi; [fail*_ _.____mfz—r SR S
S ysmn=P) IQI ".T"";_~..._f.___._,_,"_..,.._u-_,ﬁ_w S
(rczf—r? lal ™ |
= lal= (el 2) - )
Ccd —r )



_an H4-(2)

I )

rew Cenlor = ~n A
faf> >

e = =T

mdw £ =
[ Tar [

. OG_C [n Hhes care fal::r/:, onKq_egua:(zbnﬂw

w becomgy

[—2Re(Wwa) = O

Usig Chrbecian comdlivales_a=. btlc o, w=utiv, Jug

Spudtin & A (
bu—cV'= 35
vy

n_ T ko stayitline.

Tos_erfors_a._beudefel geony _ 5 & unyt sphore
07 J o

@ peom of S jc. proe wh)c‘f)\ we nw_daccrible.  “Thare

Qree S‘-@M‘ﬂi useficd way o d@q“ﬂnﬁ A Dr{}for:r,w) but™ | chtese.

Ly ol /4\>
s

‘:L’ﬁ*

1 D3 bo \?(.W/ / \e/ msplh-;m
(st coovalinales P

| J

] (k)Y)'é—>) ‘ >
O C

Wt z‘.‘::xﬂ‘/v, &)

ﬁtjed* uni-sphore orsho \
C (£=0) from ~_ ~

070 [), : ! pare £1 LAt
%VM}DOTP (, 2 SLDW \\/\EU\/




on14-(2)
| Sttt lines M‘M& norfh. Fo]ef which are not herezoniz] -
Womech- do_ plaw b= O and o cnit-gphore. od i
. a_ biechim betmeen ([ ad 4 mm‘—:PLm minis (O051)
_ as show & %_ﬁgcmf €
- wﬂw (-z.al ——>m «m Fﬂdechbs b—> CoaO;D ’7@ !oy dza\eedy
S et~ Jhe _novifh. Fo[t m@ffﬂhd{-bMPOM'l‘ we. ave led fo
_ ad:ochufj_._ e o (B ...... e I
S — — WMHA/\‘ S
. 'Irlm (E s emva@ad:__:lo H mpgw Y TE‘B w» (o
e called Ao F?meqahere. _____
More wbmd' Méf)a(.c ’hzmﬁ:_r_mafzbm e
e By cace s givan 3 ciehinc cmpm;mmr c;_,bo. e
Sty raoler do_fiud a  Mobuc »_Q_.%M .
(L=0 S
| N £ B
””””””” [ fo=1. o ]
In A d}_—ﬁwme@Le\hj detormined, and we. mm—m S
] B fee o oee.
e Emb@Jl&hmmL we_ can e allros o mb o —iv be oo, -
aud again ek 2 anpue MEbie £ Neve cure ko ramtts =
| a%%w : :% | fB=se ; P :—'?; 41{" =00
L= ‘Hd;/ 7&/00) (
—
QK&MMZ& @:mh%uexdﬁfﬁfmC*)@/ mwaoéaﬁyw"""""""



i@
General caes = - Given 3 dlﬁ)’ﬂd—fmmﬁ q;bc e (P

. cw!a!jg@ 2 olmfmh bc/e(l“
Hon Hore 3. umique. Mobus L queh Yot

Cﬁ(CQ:.Q/
<4’—{b3:(>/
[LO=c’. . |
Peof= (e do previur czae Wiz - (2 _-E-_,.i A
= 3 ) = (&7
Ton L= [o g L& vh
Qep. [ (%

"wa demefromationr_awd cirelee
L

Accomﬂw to AW3 44 u‘maﬁeag— o chiele. umdwRe actin of = .o» =

Ry anKLP civeds (W(&Q_}ﬁ'[}ml @Wum - fUtfeed o

= W&manngOHudmﬁmﬂ_@. Lod—

=]
%.): g(‘_g—;ﬂcip

(’m | =0 “Ten e paas af well etk Pe=)— az+D,

g demefondtin gmcglm i Arplicti b g 1g[: vkt f7.¢ —

o Q. M‘ﬁ@mmmbq b. D circler are mn:él@nﬁ

Cwi kao T we may o well write. Fe)= ﬁ)

Y " ad — b0, But-#en

_Q(\_._, QlE-rOD._\.b—'cz_q'-—-- nJ*.IZ:ﬂE.t

TEET 2 Zrd TV =id P

& aL (S gtuon Bu ’frmr(afzm -+ wuwﬂwﬁb@&ajw .

%mﬁm___ét Mﬁ MEE&L_JMLMQQL.

Shas—nes.




‘ Jan 4-(3)

H#«mﬁw ue Jan 23,2013

Soart-fromn Ho recudd- we olbuined on Jam [1 2 F n>2 Km%wm__
o K= 2nik/

2= (g-e ).
k=0

. Pove dpat fir- vy E W € (N

n={

2= T ( z_ W ﬁ&yj_m

K=
2_._ PWW‘ n=__. =l s i
B N CE a)
K=p
-y ﬁ"—“_“m'%r— —
2ow= (Y Tr( T
K=o

4. \Qe?(cmo = b\j{ eEZa\d w Ey F;:b'z‘ and,_shew fat—

n—} _
n-q —
Shng = 2™ T s (z-l-'%'—(' )
v >
5, Sho Hhat R
Mg = ght
K== =

. e et ot & —=cwx\\/ @I,g——-wﬂ:zk?rz N I/

L =W =2k )

7.  Howelda sz = shw @JEWJQEFZ frome k€ L.

| 2w = ¢

——
S






