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(Exponential Function) duw! 1Ll
L QW wdya3 ) DI OB o Z = x + iy oS
e? = ¥t = e*eV = e*(cosy + isiny)
(rad) d,ad Casadl blgylh (wlas y Ol e
m = 3.14 (rad) = 180(deg)
% e Y exp (Z) damall dedl V11 S @i Ll

Some properties of the Exponential Function dwdl dill jailkas s
1. L (e%) = ¢?
dz

2. D bl o €% 0l D Jlmall § ot w = £(Z) M1 3813

3. |e%] = |ex+i3’| = |exei3’| = e*|(cosy + isiny)| = ex.\/COSZy +sin?y = e*

e] = e
arg(e?) = y + 2kmn, (rad)
Argument of eZ is differ from the argument of Z. i.e. arg(Z) = tan_lg, (deg)
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4.eZ2 #0

fZ=x+i0 > w=¢e*

fZ=0+iy > w=eY =cosy+isiny
fZ=x+iy = w=eX"% =e*(cosy +isiny)

fZ=04+i0 = w=e’=1
5. exp(Z,) xexp(Z,) =exp(Z;+ Z,)

exp(Z,) / exp(Z;) = exp(Z; — Z3)
1/exp(Z) = exp(—Z)
6. exp(Z)™ =exp(mZ), meZ

1
Exp(Z)» = exp% (Z + i2km), nkeZ

exp(Z)% = exp% (Z +i2km), nmk€eZ

7.exp(Z + i2km) = exp(Z) X exp(i2km)
and exp(i2km) = e®(cos2m + isin2m) =1
It follows that exp(Z + i2kn) = exp(Z)

8. exp(Z) = (exp(2))

9. +1=0
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a4 ib dapas AW uladl LoS) - ALl

. 180 180
1. @3t = @3 (cos (4 X —) + i sin (4 X —))

3.14 3.14
= 20(co0s 229.2 + isin 229.2) = 20(—0.653 — i0.757)
= —13.06 —i15.14

2 gi 0( (1><180)+' i (1x180))— 57.296 + i sin 57.296
e =e COS 314 L SIn 314 = CO0S . L SIn .

= 0.540 + i0.842

- ) 180 180
3. ,el _ ,0.540+i0.842 _ ,0.54 x ) - ( % __))
e e =e (cos(0842 314 + isin|0.842 314

= 1.716(cos 48.243 + i sin 48.243) = 1.716(0.666 + i0.746)
= 1.143 + i1.280

2 2_ 247 2_n2 4 2 _a2 s .
4. @I = XTTYTHIZXY = X"V l2XY = X" V" (cos 2xy + i sin 2xYy)

2_ 2 . x2_42 .
=e* 7Y cos2xy + ie* 7 sin2xy

1 1
> e?, letZ =iz
T
r=1, 9=§, n=2, k=01
1 1/
Z=(1)2 [COSE(E + 2 ) + isin— ( + 2kn)]
for k=0, = = 0. 7071 +i0.7071
for k =1, = = —0.7071 —i0.7071
£0-7071+{0.7071 _ ,0. 707lei0.7071

180 180
= 07071 (COS (0.7071 X —) + isin (0 7071 X —))

3.14 3.14
= 1.542 +i1.318
~0.7071-i0.7071 0.7071 ,-i0.7071

e =e e
180 180
_ ,-0.7071 —0. X i sin [ —0. x ))
e (cos( 0.7071 3.14) +i sm( 0.7071 314
= 0.375—-1i0.320

63



gl_l‘)...ﬁ | /3axa d‘}d A_LWLUAY\ d\j.ﬂ\ 9 E‘)A.A\AAS‘ 2 ﬁ‘)s &9 ..J.\

el
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1. e37i ~13.129 +i15.201
2. et 0.389 + i0.434
3. e 2.708 +i1.291

Logarithmic Function deisyle gl diW
w=logZ & Z=¢ev
vw=U+1iV
Z=e"
r(cos(@ + 2km) + isin(@ + 2km)) = eY(cosV + isinV)
>r=e’ > U=logr &V =0+ 2kn =arg(2)

w=IlogZ=U+iV=logr+i(0+ 2km), k=0,+1,+2,..
Gaxi ke Jded ¢ 2kmi sladey aliss (@l log Z J 45leY @b Lo O dmd cCapadll 1da (0 @
dogZ )
Aol Aol o i log Z dosd ¢ ke = 0 J) &l @
InZ AL logZ s g o0 @

Some Properties of the Logarithmic Function dminle gl dls jallas jaz
d 1
1. E(logZ) = E
2.logZ; +logZ, =log(Z,Z,) = log(ryry) + i[6, + 6, + 2kn]
— — 4\ = 4 1. —
3.logZ, —logZ, = log (22) = log (Tz) +i[0, — 6, + 2km]

4.logZ* = klogZ
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5.elo8Z = 7

6.loge? = Z + 2kmi

Complex Exponents &Syl ($gdll) juaed!
letw =logZ ..... 1

Substituting eq. 1 in 2 we get:
7 = elogZ

(Z)W (elogZ)W

v = e% logZ

b o dad ux ZW = eWI08Z o) coale 13 AT

LetZ =1 &w=1i
il = ptlogi
T

[
logi=logl+i=—=i—=
ogi = log io =15

it = ¢(3) = ¢77 = 0.208
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2. (1+1i)
> Z=(1+10), w=i
logZ =log(1 + i)
T

T=\/§, 9:—

4
— 1[4
log(1+i) =logv2 + iy = 0.347 4+ i0.785
1+ i)i — pilog(1+i) — ,i(0.347+i0.785) — ,—0.785+i0.347

. . 180 180
(1+0)' = e 0785 10347 = 0,456 [cos 0.347 x T isin 0.347 x —

, . 3.14
(1+ i)' = 0.456[0.94 + i0.34]
(1+1i)" = 0429 +i0.155

e g

o Lo dad dr ZV = WI08Z ) ol 13

1. log (—i4) 3w
| log4 + i >
2. log(2—1i2) log 2v/2 — i%

3. log (\/3—-1) 0.693 —i0.524
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