MMAT 5220 ComF\ef Aha\\v&s'\s and |Ts Aﬁ:\i(‘aﬁof\s

\_ecture {
§ T\ne_ _C,im?\e.x ?\an&
No‘\‘o:tn'or\s . N = set ofv Natural numbesrs = {O, \,2,3 ... '3
—Z-_—-’ et O'G' if\‘tzﬂcfs = {---_31"2':-\101\/2‘:5
Q = Get O‘Q cational numbers
\R = set o'g eal A b ers
C = get of Complex numbess

= {X*-iw%,: x,%éR') where 1= J-L

/...



Given 2=+ e L | Rez =X 1 colled the real \wrco('z
ond  Im Z '-=VA, (s caled the imo\gina.rva_ poct & =

w~> one-to-on wrms?onémcz_

C = R
/\\1."\ (&A

I 4

> X

_\-\'\;S (3 w\f\y we C_a\\ CE_, thae C-am?\ex ?\af\&.



§ A&ac.\o(‘aﬂc o\pcfa'ﬂof\s on T
Givenr 2,= X+ iy, . Ba= Xar iy, € C , we d&ine

D ( Addixion ) Zo+ 2. = (Xx %) + 1Y~ ‘g'-)
7-) (MU\\Ta.‘)LCA‘\'um) 22, = (x\xz.— ‘a“gz) <+ ‘i(xﬁag_ + xz‘é.)
Not Bord to check

C.omrr\\&\'a-‘\'iu'd'% 212, = o+ &, 2,2, = Z,3, T4 Z=K+:-&
@SOC'.“HJ\‘\"% (2|+ 2,_)+ 23 = 2,4+ (2.+ 25) LZ,Zz)Zs = 2‘<2..23) *"\c-:\ . iny

2 = > 3
exist. of 4. z+o =2 VzecC 2-{==2 VZGC(\/ **9

c_x'\st. b‘Q \nJ.

aw

Vzeq -2 C st 2+ (D=0 | Yzed\lo), Aa'e C st 22 =t

rabutive & z,.@.+2) = =2,2,+ 2,2, — (C,+,) s a dd
aw
(so is Q and R)




M ( Fundamental Theorem o A\ﬁz)am)
E\/o.nﬁ c,om?\e_x ?o\uAnom'io\\ %Cz) = Aot AT & - A ANE ( where a;ed Vi)

of Aujre,o. N2\ fhas a 2ero In T Lie, RAZ.e T sx. F(RD=o.

Wil be ?mu«& lates in this course \

3 Further operations

Def The woddus (o absamte valuw) o 2 = % & iy e L s deksned as
|2\ ==J?<'ﬂ-_«3i cRso
= \e.mj\'\n of t\e vector C*,%)GRQ‘
= distanc betweon (X,\g) and (o0,0)



Def

The C.omP\c.)‘ COﬂ)w3at3. (of‘ .s\m?\} Co(\ 3:»&9.) of Z = ><+1~3€ C
15 AL‘Q\V\(J as

4

Z = X - :Wé e C
(: veflection UQ =

2-.:)('('1‘%

S
doney tine real oxis ) = x-iy
Basic properties :
D) Z =2 4 lz\= \z\
2) Erz. =T+ E, 5) \2{'= =%
== = Z._"Ez, 6) lz.z.\ = l=2\\=2.

- = %) {RQZS | Re 2| € \2)
5>Re'z=ﬂ’ Lz === Imn 2 € \Tmz| < L2)



& ) (T\"\ o-r\3\e. 1A LqQu A\t’t&}\

|Z2,+ 2,1 <€ \2) + \z2.)

and =" dE 2= k2, He some keR Cie, = M2
PE: lz+2.\% = (@« 2) (2, + T

= 2Z. + 22,+ 23, + 2,%,
= \2,* + 2Re(@3F,) + \=2,\"
< =\t 2 =R + @ = (') L2
Ea‘ua\'\'\}/ fo\ds & Re@EZE) = \2.F,)
& 2zZ.eR
S 2, /2, €eR +



§ Pol o (oordinates

Cartesian Coocdinates €& Polor coordinctns -Lj\
C?‘ﬂg) Ce, 0D Z=xtiy
% X = r cos O Z © =J?'+_a? C
= sin & -l-,me=% 2 2 Re
— Z=><+itg_= r(c.ase+is‘\n9)
- v =\2)|

e 0 s undaefined ¢ zZ=o0

+ For Zxo, B 15 defined or\w

wp to 2kn He kel s eadn velus St e

¢ct. Z2=12\Cos B+ i5nB) s called an a-(‘cjumu\t & zZ.



e We set ar%Z. =  gset 0{' o\\ a—rey.mu«s KX =Ze Q\it’ll.

o The Pﬁnc_ira\ ar‘suw\mt & 2, dencttd as Af‘%'&, s the o.rt)umu\t
of =z \sa?m} in (-w,x) , \e., =<K P\r%E < T,

So we ‘e\M

a_r‘oAZ_ = {Af—%Z'\'Z\Cm : \tézl}

BEulers formunlo "
e

(oS B + 1 s\n6

(\)sz‘tie’t&‘t;on : e_ie
\o\g To-:s\or
Senes

\+ 10 + %-G&)" + %1({9)3-1- ég_(ie)"+ fg\_(ie)s-v

2 4 3 s
. e
(“%*%1*"')* ‘( "e;‘\_" E‘.“'"')

= @50+ 10O )



So now we frove 2 =re? , and

i9, 16, 1@~ 0,
e - = Q‘G* ) \oué me?ow\c\ MS\C_ forvada

= (de Mowves Thn) (cos 8+ isin e)“ = osne+isnnd as (@8) = e"®

10, 0
Fof‘ '2,=r‘.e: , 2,= ﬁ_e‘ e ¢, we ‘e\a\ae,
©.+6
2,2, = " e\(e+ l) \2'2?\ = \2|\ \Bt\i‘
2, _ o _ib-e or 22 = 2, 2
3= e sryB&) = ey T r o,

Mbtn_ : PO\M Coordinetas klor\< w el ‘Qbf" X, =
wile. Cartesion coordinekas work well o + P



§ E\uv\uﬂo«\g functions on QU
° Fo\xanom'.a\ fvnctions
(@)Y= a,+ az+ -+ a2
® Ex?onU\‘\"\a\ 'Q\A.r\c:’t\‘or\
2 X4 x K
e = e ‘?f'-=e_-e_‘3' ‘((br %=><+ix3_€(,
z"i'%;_ 2| z;

\T satsGes e ?m?zrh% e =< -<
N \2 N \W

QYo
N W= Q.E /
S —> K_"/ S

Y

< X
fadiws = e °




d T('\rjoﬂomdf\.c. A ctions

12 -1 12 -2
usz;:e#__ 7 S;/\z_;=u——
2 21
\:asic_ \ano?u"t"cs .
l) s (-BY=cos 2, sian(-A)= —-sin 2 Vzed
2) s(ze2m)=cos 2, stn(z+2xW) =750 2 YazedC
2 - 2 —_—

3) Costz + st =1 Y z2eC

4) Vcos(2+w) = cos 2 Cos W= Sin 2 sin B

V=, wed

A (= + W) A 2 oy W + osR SAW



. Loﬂaf’t’r\nm
\oaé 2 = \03\2\ + ia.roa_z

( ij}%@t't°ﬁ : \03(‘159) = \03 - +io )

But ooy 2 1S muti-valuwed | so to deline an frenest function,
We nheed to chosse a branda ot \o'a_ , nom\e\xa_, we Lix xe R

ar\A Set \03 2 = ‘og \Z\ + iarg 2 wth o<« ﬂ‘g 2 < A+ 21T
The \D\r\'nc’i?a\ \oranca of \0% » denoted \._og 2, \s %tue.n \avk
Looé 2 = \og 2\ + i Ar%i Ci.e_, v\.\*\a o{=—'tt.)



d Po el %vmc:tions

Given ceC B we con doGne the Conutti—volued ) Power Lunckion

ZC_ = e_ckog £

Eac\n LMA/\ o‘(’ \03% A.O.G\MS a branda o‘% Zc.
\n Pa.rtiw\osr, ‘e ?v{hc?‘;os\ benndn o Z_,c, also called e

Pn'r\c.i‘;a\ Ua\uu. oQ' Zc, (s wven \:v}f
PV 2% = &322

Q.D. Twe Seuare oot Lunction s JSelined \c‘} Jz = Z-‘i = e



