logarithmic function

logarithimic function is defined at non
— zero complex point

z =r.exp(if) = re®?
log(z) =log(r.e®) =logr+i0  ( asloge’ = iflog(e) = i6)
or logz=Inr+i0 ,r>0 —n<0<nm

z =re'® =1r(cosh + isin 8)

= r(cos(0 + 2kn) + isin(6 + 2km)) = re!@+2km
= r exp(i(6 + 2kn))

logz =logr +i (0 + 2km) k=0,1,23,...

or logz=1Inr+ i(6 + 2kn) ...... (1) k=0,1.23,..
principls value of logz

putk =0 ,in equation(1)

logz =Inr+i6

logz = log|z| + i Arg(2)

now thatlogz =logr + 2kmi , k=0,1,2,..
z=r.€"%,0 has any one of thevalue 6 = 0 + 2kn
logz =Inr+i6...(2)

thatislogz =In|z| +iargz(z # 0)

properties logarithmic of complex number : —

1—exp(logz) =z
2 —log(e?) = z + 2kmi k=0,+1,12,...

3 —log(1) = 2kmi k=0,4+1,42, ..

1
4 —log(i) = <2k +E)ni k=0, +1,...



5—loge =1+ 2kmi k=0,+1,
6 —log(—1) = 2k + 1)mi k=0,+1,
7 —log (é) =logz, — logz,

Zy
8 — log(z,2,) = logz, +log z,
proof:
let z, = r, exp(if,) —n<0,<m, n>0
z, =1, exp(if,) -n<6,<m, n>0
now

log(ry,1,) =logr, +logr,
logz, =logr, +1i6,
logz, =logmn, + i6,
logz, +logz, =logr, + logr, +i(6,+6,)
=log(nyr,) +i(6, +6,) ... ... (1)
z,2, =11, exp(if,) exp(if,)
=nn,exp(i(6; +6,))
logz,z, =lognrr, +i(6,+6,) .. .. (2)
from (1)&(2) we get

log(z,2,) =logz, + log z,



