



Lecture Analysis 3-14.12.2020

Last week


Laplace Equation in a Rectangle
•
Heat Equation on Rx {t>0} by two methods
•

































  






























I PROPOSED YOU TO SOLVE THE

FOLLOWING PROBLEM
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SOLUTION OF HEAT EQUATION BY
TAKING THE FOURIER TRANSFORM
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Today 

Laplace operator in polar coordinates •
Laplace equation on a disk •
Poisson Formula •
Mean value formula & Maximum/Minimum Principle •


















To COMPUTE we could have
used the convolution PROPERTY
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LET 1 US CONSIDER THE BOUNDARY
CONDITIONS
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On the other hand if we

multiply the first equation
by A and the second equation
by B and we sum the two we

get
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Poisson FORMULA
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CONSEQUENCES

1 MEAN VALUE PROPERTY
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Solution of the Laplace equation
on the unit disk with boundary
data f(x,y)=2y if y>0 and f(x,y)=0
if y<0.

EXAMPLES:

(EXERCISE: COMPUTE THE SOLUTION)










































































The solution of the Dirichlet problem 
in the disc with cos(10θ) as 
boundary data.

(EXERCISE: COMPUTE THE SOLUTION)


















































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ou Uxx t Uy y



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ooo



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Allee



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

tigoooooffodqdogassoooots



 
 
 
 
 
 


