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 Cauchy-Riemann relation
A function f(z)=u(x,y)+iv(x,y) is differentiable and analytic,
there must be particular connection between u(x,y) and v(x,y)



function? analytic an ||||)(       

 is planecomplex  the of domain which In :Ex

yixzf 

|||]|[   (2)

quatrant second the  0y ,0 (b)                                                             

quatrant fouth the  0 ,0 (a) |]|[||   (1)

||),(  |,|),(

x
y

y
xy

u

x

v

x

yxy
y

x
xy

v

x

u

yyxvxyxu













































iy xiyx

zzf

zf

y

u

x

vi

y

v

x

u

z

y

y

f

z

x

x

f

z

f

izzyzzx

iyxzziyxz




















































not  , of ncombinatio the

contains  of fonction analytic an implies 0/satisfied. are

 relations Riemann-Cauchy the then , analytic is )( If

)(
2

)(
2

1
 

2/)(  and  2/)(

 is  of conjugatecomplex  and  

*

***

**

*



dimension. two in equation    

sLaplace' of solutions are ),( and ),( 

0 ),( functionfor result  same the (2)

0  )()()()( (1)

satisfied are relations Riemann-Cauchy If

22

2

2

2

22

2

2

2

yxvyxu

y

v

x

v
yxv

y

u

x

u

y

u

yx

v

yy

v

xx

u

x






























































orthogonal   0

ˆˆ),(  and  ˆˆ),(

 are  ly,respective curves, two the ingcorrespond vectors normal the

constant,),( andconctant ),( curves of families twoFor 





























































x

u

y

u

y

u

x

u

y

v

y

u

x

v

x

u
vu

j
y

v
i

x

v
yxvj

y

u
i

x

u
yxu

yxvyxu







Power series in a complex variable
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 Multivalued functions and branch cuts

A logarithmic function, a complex power and a complex root are all
multivalued.  Is the properties of analytic function still applied?
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Branch point: z remains unchanged while z traverse a closed contour C
about some point. But a function f(z) changes after one complete circuit.

Branch cut: It is a line (or curve) in the complex plane that we must cross ,
so the function remains single-valued.
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