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Chapter 5   SPECIAL FUNCTIONS   Orthogonal sets for annular domain     
7   RobinDirichlet boundary conditions

                                                                                                                                      

Andrew Eldredge
7   Robin-Dirichlet boundary conditions
Consider BE in the annular domain 
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with homogeneous boundary conditions:
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(Dirichlet)
The general solution is given by
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The derivative of the general solution (use chain rule and differential identities)
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Substitute into boundary conditions:
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Collect terms
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Denote:
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Then a system for coefficients has the following matrix form:
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A necessary condition for a system to have a non-trivial solution is
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it yields a characteristic equation for values of the parameter 
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 for which the BVP has a non-trivial solution:
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Equation for eigenvalues 
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The positive roots of this equation provide an infinite set of eigenvalues 
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.  Then for the determined eigenvalues 
[image: image30.wmf]n

l

, coefficients 
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 can be found from one of the equations of the system (choose the second one):
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One of the coefficients can be taken as a free parameter, choose
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With determined coefficients, solutions of the BVP 
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 (eigenfunctions) have the form:
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Eigenfunctions:
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The norm of the eigenfunctions is determined by the integral
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Fourier-Bessel series:
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where   
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Maple example:    



[image: image45.wmf]0

=

n


SF-AD-7-0.mws


















[image: image46.wmf]1

n

=


SF-AD-7-1.mws


















[image: image47.wmf]2

L

1

=

, 
[image: image48.wmf]5

L

2

=




















[image: image49.wmf]2

H

1

=

,



















[image: image50.wmf](

)

(

)

3

x

H

1

x

f

-

-

=

















� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���



























































[image: image55.wmf]1

L

[image: image56.wmf]2

L

[image: image57.wmf]x

_1105344986.unknown

_1105345470.unknown

_1139734968.unknown

_1167301689.unknown

_1167301702.unknown

_1167301780.unknown

_1167301781.unknown

_1167301710.unknown

_1167301695.unknown

_1167218098.unknown

_1167301682.unknown

_1166954119.unknown

_1167218014.unknown

_1166954075.unknown

_1166954090.unknown

_1166954064.unknown

_1105346048.unknown

_1108809438.unknown

_1135675432.unknown

_1108809319.unknown

_1105346212.unknown

_1105345591.unknown

_1105346008.unknown

_1105345776.unknown

_1105345549.unknown

_1105345275.unknown

_1105345346.unknown

_1105345378.unknown

_1105345315.unknown

_1105345112.unknown

_1105345162.unknown

_1105345030.unknown

_1105343913.unknown

_1105344455.unknown

_1105344588.unknown

_1105344814.unknown

_1105344558.unknown

_1105344163.unknown

_1105344325.unknown

_1105343991.unknown

_1105184895.unknown

_1105186339.unknown

_1105343728.unknown

_1105186264.unknown

_1105186288.unknown

_1105186307.unknown

_1105186017.unknown

_1105169345.unknown

_1105184847.unknown

_1105169026.unknown

_1105169272.unknown

_1104739365.unknown

_1104741245.unknown

