=0 (¢! Complex Number
1. Logarithm of a Complex Number :
(9}@9, 15 If z=x+ iy = r(cos 0 +isin ) =re'
< log, z =log, r +i6
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log, z = log, |z| + i(arg z)




General value of the argument, we shall
get the general value of log, Z

log, z = loge}zl+ (2Znm)i =0,12,--
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Logarithm of a Complex
Number:

Example. (i) log (2 + 2i)

(i) log, (1 + iV3)

Note: (i) log z = (log 2)
(ii) log (—2z) = log z + mi




Exponential Functions of

Complex Number:

g oo P

.a™B  =x%e.elfloea (g €R) 1
= a“{cos (Elog a) + isin (Blog a)}

(iii) (x + iy)aﬂﬂ — ela+tip)log (x+iy)
?‘f Lz = e(ﬂ“ﬂ)(%log (x%+y?%)+itan™1 y/x]

6 ; QP elt — ep+iq

— eP(cos g+isin q)




where p = %log (x2 +y%) — ftan™1 2

X

q ="Zlog (x* + y?) + atan~! 2

< P- I[g (14-3() Nyh)
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Exponential Functions of
Complex Number:

Example
(i) 4_2+3i
(i) (1 + i)l'i




a®tiB = g« . piBlog a (a € R)
= a“{cos (Blog a) + isin (Blog a)}
(x A iy)m-lﬂ — e(a-i-tﬂ)log (x+iy)

= e(a+tﬂ)(-;_-log (x2+y?%)+itan~1 y/x}
= eP*iq

= eP(cos q + isin q)
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o (ii) Principal value of i’ = e ™2 (iii) 0 <
: LJI(E‘_’.’_U) it <.
P>
(w) Values of it are in GP wuth common
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Square Root of a Complex

Z- T Number
\]_2—-_= IK'PL} Vz = x+1iy
/

| Z|= Z‘+&" ;




Note:

(i) To find \_/x—iy replace i by —i in
above results

(i) Vi=+ = (1 + i)




Short Method: To obtain ,/x + 2} find
two numbers a, b such that

a?.'..g; X ab=y/2anda®? -b*=x

Jx+iy =+(a+ib)

24 Jyx—iy =dz(a-ib)

Example. Find the square root of 7 +
24i,7 — 24i,—7 + 24i,—7 — 24i
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3. The square root of 5 + 12i is:

5 + 12i BT T &:

(b) (2 + 3i)

(c) (2 —3i)

(d) (3-2i)
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