


Analysis I Lecture 7



Definition Argument of a is yel

sit, z = (2) · (cos4 + :sine)
·

We denote by Ang(z)
.

sin
,
cos are 25-periodic

so there are different choices for
such Y.



How to compute argumentL

Ang=
A E Re(z)o

Re(z) = e
-

#tan(e)=
-

=/ = ertan(in
-K



#
- anten(



Polar presentation!

For zed we
have ;

any
z = (z) · (cos(Argz) + isin(Aug)

sh,



Product in the polar form

7
.. 7 =
· (cos(AAugz) +sin(t)



&

-Eulerformula

Definition Complex exponential function
-

Z
e =

ex + +y)... (35isin
-

In other words
,

et = l
Re(2)

. (cos (tmz)+ isin(tmz))



Example Euler's identity-

-

Ti

Ie =
- 1 I
-



Proposition
· Re(2)

. (cos (t)+ isin(tm)et = l

- j ↑
· le= eRe(z) le7) Aug(ez)

let)-Ink)
-· = e : taking complex conjugate

-

is equivalent to changing ArgE) to-ArgE)



Proposition least .) etz Retz) · (cos(mz) +
-

- isin(Im(z))

·i) ez
zi keY

⑧

-~( = Enti

sin
,
cos are In-periodic

Im (z +zi) = Im (el+ 2

Re(z + (ii) = Re(z)



to see when et-e

Notice 1) (e) = lez) =>
Relzi)

= e Re leve RellRelefC

--
2) cos(Im(aisim (tmill = cos(tm())+ :sinhimz2
--

=> Im (2) = [m(z2) + zik KEY
⑮



Proposition (cost .)

· ea
+

z_g7.
- we

(e)= ent - el . et---S Z L Loz)"
wo

u times

To show this use polor form
and product formula in
the place form.



Torem lEuler's formula

YyeR We have !

cos(y) = Eerie
sin (9) : intere



Prof for Cos : -
o + :y 1
II

if

=e-ie(cos(q) + : since

-(cos(-u)-Paintl

sint4) =-sinc
cos(-y) = cos(y) O

=cos(e)+ i ne- since)
-cost



Theorem de Moivre's formula
-

For
any yeR woN we have

↓+ ising)since
-

Proof

1z4 = 1=sing=1

angEY= n-arg(z) = n - y =z Cosmeltblue



Different proof

cos(y)+ isin(a) = evy
I

( - - - )" =(eig" = eine

= cos(woy) + isin (n -y )
E



Example Application of de Moiore's formula

cos (3.y) = I Y

We can get this formula

by using de Moivres :
L



(os(e)+ isin(e)3 = cos(syl + is in 134)
+

(cos(-() is in (tre)) = costylist
C Y

Rose - Sosysinig) =
= cosky)

1-costy As

-4 cosy -Scosly) = cos(se)

*



Exemple Compute (a+ i) 8

(2+ i) = #
Mil = E Arg(1 + i) =

I

(hi)= . (cos+ isin

=> liti) =() (cos + isin
= 16 ·(i) = 16 -( + 2% = 16



Solving Anomialequestionsin Q
.-

Quadratio formule-

ax" + bx + c = 0

- A = b2- ya

discriminant

T



= If A 20 the

Have 2 distinct real

-rots
If D =0 the axebx + c = a . (x-x))

for some XERR
=> I roof of multiplicity 2 .

#Aso then no

heal roofs



But if we treat

S as complex number

we have roof even in

case when DSO .

So we haveI complex
solutions



Roots numbers-temp

Proposition For every zo Dioh
-

there exist distinct Wp ... Wa - 104

such Hat
w . = z

.

In other words roofs always exist :
different

and there isa choices for "E if zo.



How to findroofs ?

Example Let T = X + iy then

(+ iy)" = i X-yz= 0

Ul

(x2- yz) + 2XY ·i Y = I Ex-y = 1



=0 -> (x- y)(x+y) = 0

I -jx
= - y

xy= 1
X = Y

(x- y =- y

2x . [ - x) = I
2x2 = I

⑪ -y= I

y = n
= = E = 1 I X2= - I

No real solutions



So we get

T = x+ iy = = (+ i)

=



~better way using polar form

If w = z then

Iwk = 1z

&
n . Arg(w) = Ang(z) . + 25 - k

KEYL



this means that :

We (cos( + is in
In)

↑ X
There a lot of
choices feng(z)

n

And this choices give different values for a



Example w
?

= i

- Iwl = Mi = T = 1

Aug We Agl) ==( + 2π)( =
Notice *2 (2) = F + 25-



In general the roofs W
...Wh of ordera

of complex number = - 0

are given by :

= "(s(+) +
Fk=

...
n

- i sin (19 + k:)



n .(+ ) = Arg+ k - 2

(z)= 1

Pictorially
-↳



·&




