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Lecture 4
Powers and Roots _giallg s sill

. Powers
Laalh 7z =rel? s ja et 2l damall g gl aad

Zzn =7rem® o =0+1,+2,..

— (eie)” — pind
= (cos B +isinB)" = cos(nf) +isin(nf), n=0,+1,+2,..

(De Moiver's theorem) i se 52 438 jue o dapall 038 (o g

Example: Find (1 + i)1?

Solution: First write z in Polar Form

r=|z| =12+ 12 =2
0=t ‘1(1) z
= n —_ ] = —
M \T) T2
. T
z =re =+/2e"2
T T
z =12 (COSZ + isin Z) Polar form of z

(D = (1+ D)4

= <\/§ (cos% + isin%))ll



11 11n 11m
= (\/i) (COST + isin T)

31 3
5202 )
\/—COS4+lSlTl4

= 32\/_(—% + l%)
=32(=1+1)

(1+i)" =-32+32i

if n=even

1
¥ COS(nT[) = {—1 if n=odd

*  sin(nm) =0
*  cos(—80) = cos(0)
*  sin(—0) = —sin(6)

Okl
1 rob Lo LY ddadl) dxpuall axiiiu

a. i(1-iV3)(vV3+i)=2+2iV3

—im

(1-iv3) = J(1)2 + (\/§)2e_3ﬂ =2e3

De Moiver’s




(\/§ + i) = Ze%
i(1-iv3)(V3+i) = ¢Z.2¢3 .26

= 4@ i(%_%-l-%)

l.(37'[—27l’+71’)
= 4e 6

2in in
=4e 6 =4e3

4 (cos% + [ sin g)

1. 3
=4<E+l7>

=2(1+ iV3)

=2+ 2iV3

b, —5(1+')
144 2 '

Sol:

T
5i VO + 25e'2 5 l.(rc Tl,')
T — e
LHE yTrtels V2
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COSZ-I-lSln—)

=l o
~—
NN

5 /1
=\/§<\/§+lx/1§>
=21 +10)

c. (-1+i)7=-8(1+1)

Sol:

.31
—1+4+i=+2e"%

(-1+1i)7 = (\/_e 4)

7

7 21w

= (V2) %
= (V2 ) i(7+sm)

= 8\/_( COSZ_ lSan)

——8\/_(?+LT> —8(1+1)

d (1+iV3) =2"1(-1+iV3)



Sol:
i i
1+iV3 =1+ 3e'3 =2e'3
—-10 T\ —10
(1+iV3) = (2¢%)
—-10m

= (2)710%"3
—1071) +isi (—1071))
3 [ sin 3

)

%+ Bn) — i sin (g+ Sn))
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=

= 2710 (cos

= 2710 (—cos% — i (— sing))

1 3
= 2_10 ___|_l£
2 2

1
=271~ (-1+1V3)

= 2711(-1+iV3)

Il. Roots
Aol Jan o 4y jacall je saadl) lae V) ) 53 bl

zZ"=1, n=1,23,..
a1l 21 shall slads dlls

Write z=re™ z%0



= (reie)n =1

= rte™ =1 =1.e"°

— pNeind — 1 plo

= r"=1 and n86=0+2knr , k=0,+1,+2,...,.n—1

2km
= r=1 and 9=T

0 2k7tl.
N=rety =z=1.en

2km,
= z=en , k=0,+1,+2,...,.n—1

saiaall DY) () (o)

2km,
zy=en , k=0,+1,+£2,...,.n—1

2km 2km .
= CoS (T) + i sin (T) ) d gill ) o3all oA

Goba e dxa dae oY Al shall alagl 8 ALl A8l arend Sy

A Zapall e o) (S bs Hlls w = p(cos @ + isin @)

n @+ 2km (D + 2k
\/E(cos (—) + i sin (—)) , k=0123, .., n—1

n n
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0 + 2k 0 + 2k
Zy = ’W(cos( n) + isin( n))

n
T
n=2 , k=01, 6=arg(2)=7
r=|2il =4/02+22=V4=2
%+2kn %+2kn
Zk=\/§ coS + isin >
If k=0
r n
ZO=\/E coS % + i sin %
T T
=\/§(COSZ+iSinZ)
1\ V2
\/—( +l—>——(1+i)
V2. N2/ W2
ZO=1+l
If k=1
T T
=+ 21 5+ 21
zl=\/§ cosS 2 + i sin 2
5w
Z\/—(COST-I_lSlnT)
. . 7T
=\/—(cos(4 )-l—LSlIl(Z-I-T[))
T
\/_( COSZ—lSln4)



z1=—1—i=—(1+1)

- VZ

+(1 4+ i) L oo
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2. (—i)3
1

3. (—1)3
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