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Complex Derivative

d_Lallll) 3 _jualaal)
Lgitidat g duadel) J) gal) dBiiia

Derivative of complex function were defined in terms of [in/t and the other in

terms of formulas :
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AZ—0 AZ
Or,
—=f (2 1%t derivative of w with respect to z
‘:Zz dz( ) = f (2) 274 derivative of w with respect to z
Zn?:' == f () (2) n*® derivative of w with respect to z
Rules for differentation

If f(z),9(z) and h(z) are " analytic " function of z the following
differentation rules are valid
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L. L@+ 9@ = L5+ L g
dz 9 T dz az?
=f@+4g @
2. d _d . 4
— @~ 9@ =—f@) -9
=f'(2)-g'(2)
3. a _ -4 i
— {cf(2)}=c — f(z) , and cC isconstant
4.
d . .d d
— @9 =@ 9@ + 9@ —f (@)
= f(2)g () + 9(f ()
S d d
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of
—_® = gra-1
dz

a
—zF =zl +Inz)

az
i a 1
Ea‘:a'l‘l‘l[ﬂ} Emz=;
d 1
— @? = pf —1 =
¢ ¢ dz GEa® rlna

%slu (=) = cos(z)

im’nh (z) = coshiz)

%tngfz} = — zin{=}

dizcnsh{z] = sink(z]

9 tan(z) = sec?(z)
dz

:ji_ tanh(z) = 1 — tanh?(z) = sech?(z)

d
Er:-tl.'z] = — e52(z)

a
tJ—_cuth{z} = —eschi{z)

%c&:(ﬂ = — g5z} cotlz)

%:mh{z} = —gsch(z) cothiz)

%3&:{2} = sec(z) tanlz)

imﬂh{:«:} = —zechiz) tankhi(z)

:—zcns"{:} =5 1_: icush"(:} = ﬁ'ﬁ
taniz) = @) =
%cnt"’{ﬂ =-— :32 %:‘.nih‘il:: =3 _lzz
%sec"‘{ﬂ = %—ﬂhﬂ{f} == ot 1; i ;:

Example 1 : Find the 1% derivative for the function
f@=1z+@ + 1D

Lt @1 = 24 @+ D] 24 (7 4 1))
=2[z+ (2% + 1D?][1 + 2(z* + 1) x 22]

At z=1+1i,then
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% [z + (z% + 1)?]?
=2[(1+ ) + {1+ D?+ 1] x [1+2{(1 + D)? + 1) x 2()}]

—_n .
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Example 2 : Find the 1% derivative for the function
_ [@+20)(i-2) .

f(2) = T ] ,at z=1

Solution e a—
(z+20)(i—2)=zi—22—2-2iz=-2—iz—2z2 & Contip,,

i[(z+2i)(i—z)] _d —2—iz—zz] _ (2z-1)(-i-22)-(-2-iz-2?)(2) O
dzl (@z-1») 1~ azl @z-0» 1~ (2z-1)2 oV

Example 3 : Find the 1% derivative for the function [z + (22 + 1)?]?

% [z+ (2% + 1)?]? =2{z+ (22 + 1)} = [1 + 2(z* + 1)(22)]

Example 4 : Find the 1% derivative for the function
f(2) = (z+2V2)/3
1/3 ~2/3 )
%(Z+2\/E) =§[(z+2\/z_) ]*(1+2(%)Z 1/2]:

. Ci a 2\3/2
Example s : Find —(1+2%)

d 3 3 12 d L Cops.
—A+z0)2 = f(l +22) "% x E(l + 22) (”Z‘/m,e
—(1+zH)¥2=z(1+ ZZ) / X (22) = .. * " -
dz 2
R d [(z+2i)(i-z2 .
Exalmp(e 6 : Find E W] at z=1
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Example 7 : Find 1% derivative for the function  z'™#

Let , w=zn?

Inw = (Inz) X In(z) » Inw = (Inz)?

1dw (1) dw (1)
— =2lnz|—)| 2> —=wX2lnzx|—
Z dz Z

wdz
dw
o — =z % 2lnz x z71
dz
W 2@ )inz
dz

Example 8 : Find Z—‘: for the function z!

Let |, w:Zi

Inw = In(z") » Inw = i(Inz)

ldw (1 . dw (1 .
WdZ_lZ dZ_LZ w

dw i [ . .
L mwxo= ()@ =
dz /A Z

Example 9 : Find Z_VZV {sin(iz — 2)tan""(z+30) }

. . -1 -
Let , w =sin(iz— 2)tan (@+3D

Inw = tan™*(z + 3i) x In{sin(iz — 2)}

ldw _ _1 . o . o
—— =tan (z + 3i) X pry X cos(iz —2) X i + In{sin(iz — 2) X
1
1+(z+30)2 X (1)} T .
e, e
RO n£,.
1dw Ly,
— =W X ...... s W w
w dz
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- Find & _3 2 _ -
Example 10 :Find — In[z — >+ Vz? — 3z + 2i]

dl [ 3+\/ 2-3 +2'] ! d[ 3+\/ 2 —3z+2i]
—Iin|z——- zZc — oZ L= —\|Z — = zZc — oZ l
dz 2 z—%+ z2 —3z+2i dz 2

1

1
= 3 [1+= (22 —3z+2i)~Y2(2z — 3)]
z— 5+Vz? =3z+2i

Example 11 :Find % tan~'(z + 3i)~1/?

d 1 d
— tan~(z + 3i)7V/? = > X — (z + 37/
dz 1+ [(z+30)7V?2 dz
OO
1 1 N B
- S HE+30TIx @)
1+(7=)
Example 12 : Find % cos~1(sinz — cosz)
2L cos~(sinz — cosz) = — L (sinz — cosz) o 2
dz J1-(sinz—cosz)? dz °

. a . 2
Example 13 :Find — sinh(z + 1)

d
— sinh(z + 1)? = cosh(z + 1) x 2(z + 1)(1)

: —1
Example 14 : Find % cosh ~(Inz)

1 1
— cosh™(inz) = - ———=x-
dz J1- 2?2
Activity :Find % 5D Hint % 0% = % x Ing x é(Z)

I i |3 958« 7t g (UL 5

d | | d .
— 5@+ = 5@+ x In5 x — (22 + i) = 5D x In5 X (22)
dZ dZ

6



