
Lesson 25 
 

 
1. Why is the Laplacian operator translationally invariant in space? 

 
 
 
 
 
 
 
 
 
 
 

2. What is the basic form of the fundamental solution to Laplace’s equation? 
 
 

3. What is Poisson’s equation? 
 
Poisson’s equation is Laplace’s equation with a non-zero right hand side: 
 

4.  What is the Green’s function approach to the solution of Laplace’s equation? 
 
It is possible to construct solutions to Laplace’s equation using Green’s functions. 
This is an extremely powerful approach, since they allow solutions to Laplace’s 
equation to be obtained for general boundary conditions. 
 
Greens functions are constructed to satisfy Laplace’s equation as well as boundary 
conditions homogeneously i.e. irrespective of the actual boundary conditions the 
Green’s function is always zero at the boundary. 
 
To construct Green’s function we make use of Green’s identities. 
 

5. What is Green’s first identity? 
 
 
 
 

0                                   

  :  then-,

,  like  scoordinate  formedget  trans    wesuch  that  ),,(    toshifted

  is     theoforigin      theand  0  as  system   the

in  equation    sLaplace' satisfying  have  weif that  means  invariance  nalTranslatio

2
3

2

2
2

2

2
1

2
2

0
333

0
222

0
111

0
3

0
2

0
1

3212
3

2

2
2

2

2
1

2
2

321



































xxx

xxxxxx

xxxxxx

,x,xx
xxx

,x,xx







x

x

equation. sLaplace' osolution t lfundamenta  theof form basic  theasknown  is

)()()(4

1

4

1ˆ                        

:as obained  ,)()(ˆ   theofsolution  The

2
33

2
22

2
11

2

yxyxyx 














yx

yxyxx

)(   2 xx  

:asidentity  first    sGreen'  can  write    then  we,boundary  

  with     volumeaover    defined    and    functionssmooth    twoconsider      weIf

V

V






  
 
 
 
 
 

6. What is Green’s second identity? 
 
 
 
 
 
 
 
 
 
 

7. What is Green’s third identity? 
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