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1. The fundamental solution Uj(z, s) satisfies (10%)

d’U;(z, s
# =d(x — s)

where
(x —s), x> s,

Uy(z,s) = {_%(;U_ s), T<s

the boundary integral equation can be obtained as

u(s) = %u(m)

Please derive the stiiffness matrix of K such that
() [

N[

— U (z, s)dz(xx)

0 0

Ko Koo U(l)

2. If Uy(z, s) = 27Uy (x, 8), i.e., (10%)

U2 (.fL', 8) = {
the boundary integral equation can be obtained

_ 0Uy(z,s) ' du(z)
= Tu(x) — Us(z, s) I

0
Please determine the value of =7

m(z —s), x> s,
—m(z—s), x<s

1

au(s)

0

Please derive the stiiffness matrix of K such that

Ku — Ky Ky U(O) _ dl;(;) |$=0
o K21 K22 U(].) o du(z)

and compare with Problem 1.
3. If Us(x, s) = Up(x, s) + b where b is a constant, we can have (10%)

u(s) = %u(m) — Us(x, s)dzf)

0 0
Please derive the stiiffness matrix of K such that
il -8

1

K21 K22 U(l)

and compare with Problem 1 and 2.

— 1 —



4.1t Uy(z, s) = Uy(x, s) + ax + b where a and b are constants, we can have (10%)
1

OU,(z, s)

u(s) = Tu(m) du(z)

dz

— Uy(z, s)
0

(7)

0

Please derive the stiiffness matrix of K such that
K1 Ko U(O) du(z) |m:0
K = = d
" [Km K22] [U(l) dl;iz) =1

and compare with Problem 1, 2 and 3.
5. Explain the following items. (30%)

). dual integral formulation and dual boundary element method
b).
c

~

superstrong integral equation and Mangler’s principal value
hypersingular integral equation and Hadamard principal value
c

\_/v

singular integral equation and Cauchy principal value

(W
~

. kernel function and order analysis

—
\_/

difference type kernel and two point function

\_/

g). interior and exterior problem

h).

i). Green’s function, moment diagram and influence line

~

fundamental solution and free space Green’s function

(a
(
(c)-
(c).
(
(F).
(
(
(
(

j). divergent integral and divergent series
6. In the course, we have U(s,z) = In(r) for 2-D Laplace equation, please extend to
3-D Laplace equation, such that

V32U (s,z) = 0(x — s)

Find U(z, s) by one method you can. (10%)
Find the explicit form for T'(s,z), L(s,x) and M(s,z) (10%) and prove (10%)

U(s,z) =Ul(z,s)

T(s,z) = L(z,s)
M(s,z) = M(z,s)

7. What are the roles for hypersingularity in BEM ? (more than five roles) (10%)
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