4™ STAGE (2025.2024)

4, logz%:%logz , n=1,23,..

.(0+2mk
log zn = log ¥z = log[rn e )]

, 9+2nk)

_ 1 l(
=logrn+log e\ n

)

0+2mk
n

_1 :
= nlnr+ i
_1 :

= n(lnr +i(0 + 27Tk))

1
—glogz

S. log%z—logz , 2+ 0
1 1, . 1
log;= ln|;| +Larg(;)

1,
= lnm— iarg(z)

= —In|z| — iarg(2)
= —(In|z| +iarg(z))

= —log z

Example :

Find log(—2 —= 2i)

Solution
2] = VAT 4 = 22

— 3rd.Q.
b=tant2=1-0="""5 9=
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W STACE

(2025.2024)

~logz=1In2v2 +i (%ﬂ + 27Tk)

Important values :-

log1 =0
logi =§i
log(—1) =mi

1 N 3dm,. m,
og(—i) = S i=—i
Note : logz* + klogz

Example :

islog(i)? = 2logi ?

Solution

L.H.S

log(i)* = log(—1)
= In|—=1| + i(60 + 271k)
=Inl+i(mr+ 2rk)
= in(1 + 2k)

R.H.S

2logi = 2[In|i| + i(6 + 2mk)]
(T
=2[In1+i (5 +2mk)]

= 2[0+i (5 + 2mk)]

k=0,+1,+2, ...
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MALEK ANALYSES 4" STACE

(2025.2024)

= i(m + 4nk) = in(1 + 4k)

We note that log(i)? # 2logi

Example :

islog(—i)* = 41log(—i) ?if No ,find the value of k that the expression are equal

Solution
L.H.S
log(—i)* = log(1)
= In|1| +i(6 + 27mk)
= (0 +i(0 + 2mk)) = 2mki
R.H.S
4log(—i) = 4[In|—i| + i(6 + 21k)]
= 4|In1+i (X +2mk)|
= 4[0 +i (37” 1 an)]
= (6rr + 8mk)i
log(—i)* # 4log(—i)
to find the k values that satisfy equality
2k = 6m + 8wk + 2T

k'=3+ 4k
3k=-3->k=-1

Dr. MOHAMMED SABAH AL TAEE - COMPUTER SCIENCES AND MATHEMATICS - MATHEMATICS



W STACE

(2025.2024)

Example :
islog(1+i)2=2log(1+1i)?
Solution

L.H.S
log(1 + i)? = log(2i)

= log|2i| + i(6 + 27mk)

= log|2i| + i (g + 27‘[k)

=1In2 +i(§+2nk)

=In2+ in(%+ Zk)
R.H.S

2log(1 + i) = 2[In|1 + i| + i(6 % 2mk)]
=2[InV2 + i G+ an)]
= 2InV2+ i(5+ 4nk)
=In2 + in(%+ Zk)

~ log(1+ )% # 2log(1 + i)
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4™ STAGE (2025.2024)

Example :

1- islog(1 —i)* =4log(1—1i) ?
2- islog(2i)> = 5log(2i) ?
3- find log(1 — /3)

HW
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Example :

Show that log(—ie) =1 — gi
Solution

log(—ie) = In|—ie| + i6

= In|—ille| + i(5)

=1ne+i(_7n)=1—§i

Example :

Show that the function log(z — i) is analytic every where except on the half line
y=1landx <0

Solution

z—i=0-2z=1i (Singular point)

x+yi=1i

x=0 andy=1

Real no. is defined on x > 0 and imaginary in all values y # 1

=~ the fun. is analytic excepty =1, x <0

Example :

Show that,the function % Is analytic every where except at the points

— (1-1) i =
17 and the halfline x<4 , y=10

Solution

z+4=0 -»>z=-4
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MALEX ARALYSIS 4™ STAGE (2025.202%)

x+yi=—4+0i
x=—4, y=0

Z°4+i=0 5z%2=—i 5 z=+—i

r=+v0+1=1
_ -1y _371
f=tan" " => 0 =—
X 2
0 . . .0
Zy = (r)% [cos( +2nk) + i sin( +2nk)]
3T +21(0) 3T 4 21(0)
Zy = (r)%[cos(2 ——) tisin(*——)
31T . . 31 T . T
Zy = cos— + i sin— = —cos—+ sin—
2 2 4 4
_-1, o1 (m14D)
=~ R ET TR

1 3 om L. 3o
z; = ()2 cos(z2 )+lsm(22 )

7T . . IT T . TT
Z, = cos— + i sin—= cos— = sin—
4 4 4 4

_1r .1 (1-1)
R 'R
~ f(z) is analytic every where except 1% and y=0 , x<4

7€ = elogzc clogz

=e
7€ = e€ [In(r)+i(6+2mk)]
And the principle value Z¢ is

7€ = e€ [In(r)+i(0)]
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5 STAGE (2025-2024)

Example :
Find the value of :
. (=)t
(_l-)i — elog (=) — pilog(~1)

3 V3

i[ln 1+i32—"] = _ 2

=e

L 1+
(1+ i) = elos (1+)! = pilog(1+i)

_ ei[log Vz+i(F+emk)|

P(z¢) = ei[logﬁﬂl—t]

. (1—i)2

(1—i)2t=elos (1-i*F _ p@-plog(1-i)

_ e(z—i)[log\/iﬂ(%”nnk)]

. 7TC.
P(l + i)z—i _ 6(2—1)[10g\/§+7nl]

V. (2-— 3i)(—@—i)

H.W

|@l 1rdal ala sl dAsllal) cilaaal
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