


The Cauchy — Riemann

Equations




Cauchy-Riemann Equations

» Theorem 1 :- Necessary conditions for a function f(z) to be analytic. If f(z) = u(x,y) +
i v(x,y) is analytic at z,, then u and v satisfy the Cauchy-Riemann equations,

du Jdv

a=a l.e.ux=vy
dv ou

a=—5 z.e.vx=—uy

at every point in some neighbourhood of point z, provided u,, u,, vy & v, exists.



Cauchy-Riemann Equations

» Theorem 2 :- Sufficient condition for f(z) to be analytic, If
1 f(z) =ulx,y)+iv(xy)is defined at every point in some neighbourhood of point z,.

2) u and v satisfy CR equations u, = vy, vy = —u, at every point in some neighbourhood of
point z,.

3) U, V, Uy, Uy, Uy, Vy are continuous at every point in some neighbourhood of point z,.

Then the function f(z) is analytic at zy & f'(2) = u, + ivy









Check each function for analyticity by using the Cauchy-

@) f(z) =zl
(b) g(z) =¢*
(c) h(z2)=Im(z?

auchy-Riemann equations fail. The function is not analytic




Cauchy-Riemann Equations

» Polar form :- variables r and @

du 1lov . 1
ar rag =~ rTyve
ou_ v . -1
8-, e U ="vr

f'@@) = (ur +iv)e ™






