
Lesson 24 
 

 
1. Describe two civil engineering applications that are described by Laplace’s equation? 

 
A soap film stretched across a loop of wire behaves like a membrane with edge support 
under transverse loads. The solution of this problem is also used to find the torsional 
shear stress distribution in solid sections with arbitrary cross-sections. If the 
displacement at every point in the soap film can be found, the shear stress distribution 
in the cross section can be calculated as well. The deflection of the thin soap film is 
obtained by solving Laplace’s equation.  
 
The flow of an incompressible, irrotational fluid also satisfies Laplace’s equation.  
 

2. What are Dirchlet and Neumann boundary conditions? 
 
 
 
 
 
 
 
 

3. What is the mean value theorem for harmonic functions? 
 
 

4.  What is the fundamental solution of Laplace’s equation? 
  

 
 
 
 
 
 
 
 
 
 

 
 

 on    0   ofion  specificat  osubject  t  0  solve    weproblemNeumann  

  In  the  .on    c  osubject  t  0  solve    wei.e.boundary    on  thegiven    is

    probelm, Dirichlet   In  the .conditionsboundary  Neumann    and Dirichlet   -equation  

  sLaplace'  with  associated  are  problem  valueboundary    of  smain  type  Two

2

2

B

B









n







.yharmonicit  ofdomain    in  the  center  

  with  sphereany  over      of  emean  valu    the  toequal  is  point    aat    function  

    harmonic  a  Theorem  ValueMean      the  toAccording  .Theorm  ValueMean    hesatisfy  t

  they  e.g.  properties  usefulery  certain  v   possess  functions  Harmonic  function.

  harmonic  a  be   tosaid  is  0equation    sLaplace'  satisfies  which  )(function  A  

0

0

2

x

xx

x





)(



solution. lfundamenta  theasknown  is  scoordinate  sphericalin  equation    sLaplace'

  ofsolution    This  .0ˆ,0 ift  clear  tha  isit    ,
4

1ˆfunction    a  gConsiderin

)(sin
sin

1

sin

1
)(

1

:as  ,,   es  varialbl  theof  terms

in    expressed  is  scoordinate  sphericalin  operator   Laplacian   The

2

222

2

22
2

2
2






















φ r
r

rrr
r

rr

r












