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Complex Exponent of a Complex Number (Engineering Math)

To evaluate: (a+ib)“™
Solution:
Let z=a+ib
=re’ where r =+ a* +b* and 6 = tan™ [éj
a

= log z =log (a + ib)
= (logr)+i@
= %log (a2 +b2)+ i6
llog(az-*—bz)-*—iﬁ
=>z=e?

_ elog\/ a’+b* +i0

=+va’+b* xe?
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Example: (\/Z )ﬁ

i
(\/;) = a+ib=\/f and c+id=\/f

fora+ib=+li, r=a*+b*>=land 6= %%[ (Applying D’Moivre’s Theorem)
:>a+ib—i+iL or a+ib——i—iL
V22 V22
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Similarly c+id——+iL or c+ial——i—iL
’ V22 V22
We have four cases
(3 (e
) (1 .1jﬁ’ﬁ 2) ( 1 .1jﬁ’ﬁ
+i— -
V22 V22
[L_-L] (_L_-L
@) (1 .1jﬁ’z @) (1 .1]5%
— i — - -
V22 V22
Wealsohave r=1 = a*+b*=1
And logr=Ilogl=0
1 .1
Case (1) ( I +i ! j[ﬁHZJ
: — i —
22
z= (a2 +b° )5 e?[cos(cO+dlogr)+isin(cO+dlogr)]
T 1 1
O0=— and c=—,d=—
4 V2 NG

z= (a2 +b° )% e %[cos(cO+dlogr)+isin(cO+dlogr)]

1

Case (2) ( 1 .1}(5“5)
ase (2): -—— i
V2o 2

hy/4 1

=— and c=—F=

4 V2

Ry 4
=z, =1xe * Zj{cos{(%x
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= (a2 +b° )2 e?[cos(cO+dlogr)+isin(cO+dlogr)]
T 1 1

0=— d c=——F,d=——F
4 wee V2 2

Case (4) ( 11 )
ase (4): -l
V2 2
= (a2 +b° )% e?[cos(cO+dlogr)+isin(cO+dlogr)]
5w 1 1
0=— d c=——,d=-
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