Eicaywyn otoug Miyadikoug ApiBuoug
Opilovpe i =+V—1 katavrtictoya i% = —1. Ot
opLlOpoi mou mepLEXouv Tto i ovopalovtal
davraoTtikol.

‘Evac pyadikoc apltOuoc z amoteAeital ano Eva

VPO HUHULKO OUVOUOOHO EVOC «TtpayHatikoU» Re(z)

Ko evog «pavraotikou» Im(z) aplOpou:
Z=X+1y

Onovu x = Re(z) xkauwy = Im(z)
O ouluyng HLyadLkoc opiletal we zZ'=XxX—1y

Eavz =5-3i twtwez"=5—-3(—i) =5+ 3i



MNpooBeon kot Apaipeon HLyadKwv:

MNpooOB<touvpe/adatpoUpE TA MPAYHATIKA KOt
davraotika pEpn Eexwplota:
Z1+ 2, = (x1 +x2) +i(y1 +Y2)
ifzy=2+3iand z, = 1 — 4i, then
21— =2—-D+[3-(-4])i=14+7i
MoAAamAaocLtaopnoc: EmpepLoTtikn tdotnta
22,432, =22 +3)+3(1—4i)=4+6i +3—12i =7 — 6i
2—i)(—3+2i)=—6+3i +4i—2i°
=—4+7i
zz* =z'z = |z|* = (x —iy)(x + iy)
= (x2 + ixy + y* — ixy)
= x2 + y2



Awaipeon: MoAAanAacialovpe aplOuntn Ko
TIOPOVOUOLOTA UE TOV 6LIUYN TOU TTAPOVOULOOTN:
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O @uOoIKOG AoyapiOuog
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Boeite 1o dy/dz edv y = In(3z? + 4).

dy 1 d(3z° +4)
dr 3z2+4 dzx
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du =In|u| + C.
U

u = f(2)
fix) ,
7(7) dr =In|f(z)|+C
6z

YOAOYLOTE TO OAORANQWLO, / dr
322 +4

f () = 3x? +‘4 xat f’_{m) = 6

=In|32° + 4|+ C =In(3z* + 4) + C.

3z +4



|0160TNTEC TOU PUCIKOU AoydapiBuou

Inar =Ina + Ina
-

In— =lnzx —Ina
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nx" =nlnzx
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H ekBeTIKR ouvapTnon e*

O aplOuog tou Euler e kavomolel tn oxéon:

e = 2,71828 1828 ....

e =lim(14+—)] = 2 —
Nn—0oo n n!

n=0

Ine =1,

’ e | | N (1+ 1/n)"
1 2.00000

2/{14. _1_)” | 2 2.25000
n 5 2.48832

. | | | | | 10 2.59374
100 2.70481

1,000 2.71692

% 1 2 3 3 5 10,000 2.71815
100,000 2.71827



x=In(y) & y=e*

lim e* = e® =
X— 00

lim e* = e =
x—0




eln(®) = x In(e*) = x

a) "2 =2

b) e='+1) = 22 41
¢) ne~ 13 =-1.3
d) Ine™? =sinz

e) ln-?« =lne” -In§ =2z —1In5



For all numbers x, x;, and x,,

1. ex, . ex; — ex.-hr;

2. e™* = lx
e’ €

3- _— = EII*II
ex?

4. (") = "% = (g72)N



b)

de
dx
d

Ee
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sin x

de"—e“ du
dx — dx’
d
= *—(=x)=e*(—1) = —e7*
dx( ) (—1)
_ sinxi - __ _sinx
= @ (sinx) =e” " « COSX
dx






Miyadikoi aplOpoi wg d1avUoa Kal TTOAIKEG CUVTETAYMEVEG

A

Im(z)
x = Re(z) =r-cos(0)
. (x,)

‘ y =Im(z) =r-sin(0)

r=+x2 +y?
0
Re(z)
O TUTTOC TOU Euler: ¢’ =cosf +isinb

z=x+iv=rcos@ +irsin®=r(cos® +isinf) = re'®

z# — rE_—IH

O@cwpnua de Moivre: (€osf +isin 0)" = cos nf + i sin nf



If z=x + 2iy, then find

(a) Re(z¥) (b) Re(z?)
(c) Im(z?) (d) Re(zz"]
(e) Im(zz™)

z"=x—2iy

(a) Re(z*) = x

(b) Re(z?) = Re(x + 2iy)? = Re(x? + (2iy)? + 2x2iy) = Re(x? — 4y? + 4ixy) = x? — 4y*?

(c) Im(z?) = Im(x + 2iy)? = Im(x? + (2iy)? + 2x2iy) = Im(x? — 4y? + 4ixy) = 4xy

(d) Re(zz*) = Re|x + 2iy|?> = Re(x? + (2y)?) = x? + 4y?

(e) Im(zz*) = Im|x + 2iy|* =0



i
Ekdpaote Touc aplOpouc pe tnv popdn ."E“r

(a) 6i (b) 4 — /2i () =1 =2 (d) T + ei

T

X T T
(a) z =0+ 61, r=|z| =6, c059=;=0=>0=§ so 6i = 6e'2

(b) z = 4 —/2i, T‘:|Z|:\/42+\/§2=\/1_8:3\/§,
-2 1

sinf = X = =——0)= 0 = —0’117'[ SO 4 — \/El — 3,\/§e—i0,11ﬂ
r 342 3

(c)z=-1-2i, r=|z| =/(=1)2% + (=2)2 = /5,

tanf = % =2=0=0,35m so — 1 = 2i = /5el0357

(d)z=m+ei, r=|z| = \/(n)2 + (e)? = 4,15,

tanf = % = % =071=0=023m so m+ei= 4’1561'0,2311



1:) —if
t..-'r' ...+_ (.J f (.1

15 —i &
e’ +e!

, . i o e
Aciéte OTL cos f = = KoL s 6 = =
2 2i
el + 710 = c0osO + isind + cosO — isind = 2co0sf = cosfH =
el — 70 = 05O + isinh — cosB + isinfd = 2isind = sinf =
Agifte oL ¢ =1 e'™ = cos(m) + isin(m) = -1+ 0 = —1



M= q) ] Ak

MNnao cb;rx(¢) — Lc,m@ =
0<o¢p <27

V 27T

, , 2 for all values of m # 0
Aeifte oL / dod, (¢) = [ 0 Pt
0 m® V2 m=_0
Kol f ‘ ¢[¢q):;,(¢)q)” (@) = { 0 m#n
0 | m=n

r 21 eimqb 2T

Lo m#0 f d = d¢(cos(me) + isin(me)) =

. ¢ = Vo) ¢ (cos(me) (me))

2 tme 1 (2 | (2 :
Jo do ==y decos(me) + =, desin(me)=

1 _ _ [
\/T_n [sm(27rm)1—sm(0) ] — \/T_n |— cos(2mm) +cos(0) |
i



21T 10 1 21 1 1
na m=0 ¢ _ e ()T = (2 —0) =
m jo dep N d¢ m(cp) 0 m(Zn 0) =V2m

’[Zn e—lm(,b em¢
0

2
do _1 J " deim-ms
\/27‘[ \/27‘[ 21 0

Me Bdon tnv nponyoUHEVN amadelén to oAoKANpwUO aUTO Eivat
S1adpopo tov pndevocuovo otavn —m=086nAm =n

21T e—imqb eimqb 1 21 . 1 21 1 2
d = j d el(m—m>¢=—f dp =—($)“" =1
jo ¢ V2 V2m 2w g ¢ 2m J, ¢ Zﬂ(¢)0



H avicotnta tou Schwartz AésL otL yio SU0 pyadikoug apltOpoug
Zy = Xq + iyq KaLZy = X5 + LYo TOTE LOYVEL

(x1x2 + ¥1Y2) < |24]|2;]
2 2 2
121|%]221% = (17 + Y15 (X2 "+ ¥2%) = x1%x2% + x1%y,2 + y15x5 " + Y1yt =

2
X15%2% + ¥12Y2° + 2x1%2Y1Y2 S 2x1x2y1y2 + x%z)’zz +y,1%x; =
(X1x2 + y1¥2)“+(x1Y2 — Y1X2)

ANG (X1Y2 — ¥1X2)?> 0 emopévws  |z4]%|2212 = (x1X2 + y1Y2)?
211?122 |* — (x1x2 + y1¥2)* = 0

[1z1]|z2| + (x1x2 + y1Y2)1[lZ11l22] — (x1x2 + ¥1Y2)] = 0

Eav (x1X2 + ¥1Y2) = |24]|23| téte (X123 + y1Y2) = 0 kau
1Z11122| — (X122 + y1¥2) < 0 kaw emopevwg

+ —_

[1Z1||zo] + (x1x2 + Y1 ¥2)][|Z1|1Z2| — (x1x2 + ¥1Y2)]= 0

Enopévwg (x1X2 + ¥1Y2) < |24]|2;]



