cauchy — Riemann Equations in polar coordinates : —

suppose f(z) = f(reie) =u(r,0)+iv(r,0)
where z = re'?

suppose f is dif ferentiable at z = z(r, 8)we have.
f(ret®) =u(r,0) + iv(r,0)

then dif ferentiating w.r.to r we get

el f(re') = u, +iv, ... (1)

dif ferentiating it w.r.to 8 we have

elf.ir. f(re'?) = ug + ivy ...(2)

multiplying (1)by ir we get

ir.e?®. f(re®) =iru, —rv,

by (2)we get

Iru, —rv,=1uUg+ivy

equaling the real and imaginary parts one can have
U, = Uy

—TV,. = Ug

this means
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which are called the cauchy
— Riemann Equations in polar coordinates

,here we have

f(2)=e®u, +iv,]



from (x) we get
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Upp = r_zve + ;Ure (**)
dif ferentiating
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v, =Tu9 w.r.to 8 we get
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sou satisfies the polar form of laplacian equation similarly we can have.
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soof f(z) existatz+ (0,0),

then the complement functions uand v are laplacian .
example:— consider f(z) = -
Z

suppose z =re'® = r(cosO + isin 6)

then fy = Lo L _ 1
enf(z) = z re®  r(cosO +isin6)

1
== [cos@ — isin 6]



cosd  —sinf
= +1
r r

=u(r,0) +iv(r,0)

where
cos 0
u(r,8) =
T
—sin @
v(r,0) =
_ -1 9 - sin 6
U, = —; cos , Up=
_—cos 0

—Lgino
vy = —sin ,  UVg=
then

c.r.equation are satisfied
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Analytic function : —

suppose f is defined on a domain D, suppose z is a point of D ,then f is said
to be analyticat z if f is dif ferentiable not only at z but also dif ferentiable
at eachpoint of some nbhd of z.

further,f is said to be analytic on D if f is analytic at each point of D.

example: —



1.f(2)
= |z|? this function is dif ferentiable only at (0,0),so f is no
— where analytic where f is every where continuous.

2.f(z) =sinx coshy —icos xsin hy .

here also, f is continuous every where but no — where analytic .

3.consider f(z) = -

here f is analytic in C — {0}

4.f(z) = e*(cosy + isin y)

it has been observe that

f(2) = f(2).so f is analytic at each point of the complex plane.

entire function: —

A function f is said to be an entire functionif f is analytic at each point
of complex plane C.

example: —f(z) = e*(cosy + isin y)

= e?

note: —since the derivative of the polynomail exists
every where it follows that every polynomial is an

entire function.




