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“* DERIVATIVES :

If f(z) is a single valued function in the z-plane then the

derivative of f(z) is defined as-
f}(z)= llm f(Z‘l'AZ)_f(Z)
Az—0 Az
provided that limit exist in independent in the way in which
Az converges to zero i.e.Az — 0

Hence f(z) is differenciable.
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“* CAUCHY-RIEMANN EQUATIONS :

If w=f(z)=u(xy) + iv(x,y) is a single valued function in a

domain D then the equations
ou OJv du  0v

= d —=——
dx 0dy “n dy dx

are called Cauchy-Riemann equations.

Proof :- Let z = x+iy

Then,

0z 0z .

P 1 and o, =i ..(1)

Let f(z)=u+iv ...(2) be analyticin a domain D. ...(given)
~.By defn,

f'(z) exists in D.

Diff. eqn (2) w.r.t. xand y, we get

) dz _ du , .0v ) 0z _Ou , .0v
f'(z) o= ot and f{’(z) '6y_6y+16y
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0z 0z

But — =1 and — =i ..byegn (1
™ ™ y eqn (1)
ou ov ou ov
=>f'(z) . 1=—+i— and {'(z).i=—+ i—
( ) dx T dx and ( ) dy T dy
ou - Jv
i duy v
oy oy
ou . Ov ou .0V
=>1(— T 1 —) = —+ 1=
dx dx dy dy
ou .» OV ou .0V
= i— +Hif—=—+i—
dx dx 0y dy
ov ou ou ov
> -—= and =
dx 0y dx dy
ou ov ou ov
= d—= —

_— n
dx dy d ady dx
Hence proved.
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< POLAR FORM OF CAUCHY-RIEMANN

EQUATIONS :

If f(z) = u+iv is an analytic function and z= re'® ,where
u,v,;0 are all real ,show that the Cauchy-Riemann eqn are,

ou_1dv . v _ _1du
or _rog 0 ~ar  rae
Proof :- Let z= re'?
Then,

0z .

— = ¢l® 9z _ . i

o and o, — ire” ..eqn (1)
Let f(z)=u+iv ...(2) be analytic in a domain D. ...(given)
~.By defn,

f'(z) exists in D.

Diff. eqn (2) w.r.t. xand y, we get

, dz _ Jdu .0v , E_a_u @
f(z).ar— 6r+16r and f(z).m9 _69+169
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» ig _ du .0V () jreif — 9% 4 0V
= f'(z) .e = -t i and f'(z).ire =5 T ..by (1)

ou - Jv
ir_a_u_|_i@
a6 a6

ou .0V i ou . 0v
= = — —
a9+169 1r( + 1 )

or or
ou  .0v . du, .p 0v
= = 1r— —
00 T 156 lrar_H " or
au+iav =ir &
00 00  or or
S and L
00 or 90  or
ou _10v and o _1ow
or r 96 or 1o

Hence proved.




Question 1 :Prove that the functions e*(cosy + i sin y) is
analytic and find its derivative.

Proof :- Let w = u+iv =e*(cosy + i siny)

~u=e*cosy ,v=e”*siny

> L —ercosy=2 Ro oxginy= -2
ox y_ay'ay_ Y= 0x
d 6 d

> === d—— v
dx ay ady dx

= C-R equations are satisfied.
Hence w is analytic everywhere.
Now,

ow _ow _ du .0v__ . X, iy — x4y — 7z
T o T oL T =e (cosy +isiny)=e*eV =e =e
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