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In the course, we separated the closed-form fundamental solution into separable form for Laplace problem as shown below:

Closed-form:
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Degenerate form (separable form):
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The origin of the observer coordinate system depends on you.
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Please extend to the modified Helmholtz problem.
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where I0 and K0 are the first-kind and second-kind modified Bessel functions, 

respectively.

    USE MSIMSL


IMPLICIT NONE

    INTEGER M,I


PARAMETER (M=100)


REAL*8 BSI(M),BSK(M),XNU,R,RHO,SUM,PI,PHI,THETA

101  FORMAT (100F16.8)



OPEN(15,FILE='OUT.TXT')


OPEN(16,FILE='IN.TXT')


OPEN(17,FILE='ALL.TXT')

    PI=Atan(1.0)*4.0


R=2**0.5


THETA=Atan(1.0/1.0)

      XNU=0.0

      DO PHI=0.,2*PI,0.01

        DO RHO=0.1,10,0.1


   IF (R.LT.RHO) THEN


    CALL DBSIS(XNU,R,M,BSI)


    CALL DBSKS(XNU,RHO,M,BSK)

           SUM=0.


     I=1


     SUM=SUM+BSI(I)*BSK(I)*COS((I-1)*(THETA-PHI))


     DO I=2,M,1


       SUM=SUM+2*BSI(I)*BSK(I)*COS((I-1)*(THETA-PHI))


     ENDDO


    WRITE(15,101) RHO*COS(PHI),RHO*SIN(PHI),SUM


ELSE


    CALL DBSIS(XNU,RHO,M,BSI)


    CALL DBSKS(XNU,R,M,BSK)


    SUM=0.


    I=1


    SUM=SUM+BSI(I)*BSK(I)*COS((I-1)*(THETA-PHI))


     DO I=2,M,1


       SUM=SUM+2*BSI(I)*BSK(I)*COS((I-1)*(THETA-PHI))


     ENDDO

          WRITE(16,101) RHO*COS(PHI),RHO*SIN(PHI),SUM


   ENDIF

        WRITE(17,101) RHO*COS(PHI),RHO*SIN(PHI),SUM


 ENDDO


ENDDO


STOP


END
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