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1. In the course, we derive the fundamental solution in the exact form. The
fundamental solution can be represented in degenerate form as follows:
Closed form:

U(s,z) =In(r)

Degenerate form:

U(s,z) =Inr =1In \/(p cos(¢) — Rcos(#))? + (psin(¢) — Rsin(f))?
B {Ui(s,x) =InR— Y =(&)" cos(m(d — ), R > p
T\ Us,2) =Inp = 350, ()" cos(m(0 — ¢)), p> R

where s = (R,0), z = (p,¢) and r =| z — s |.
Special case:

3 |’_‘3 [

U(s,z) =Inr :ln\/2—2cos(9—¢)

_ {Ui(s,x) = — X1 cos(m(0 — ), R > p
U(s,r) = — 3, L cos(m(f — ¢)

m=1 m

where p= R = 1.
2. Plot the two contour figues for U(s,z) in the shadow region in Fig.1. using
exact form and degenerate form by summing N terms instead of infinite terms.
3. Discuss the effect of the number of terms, N and compare the contour plots
using closed form and degenerate form.
4. Extend the degenerate form to 7', L and M kernels.
Extend Laplace equation to Helholtz equation:

Closed form:
—irH (k
U(s,x):—Z7r ; (kr)

Degenerate form:
Real part:

—inHSY (k
U(s,z) = RealPart{m+(r)}

_ { Ul(s,2) = Lo oo 5Im(kp) Yin(kR) cos(m(0 — ¢)), R > p

Imaginary part:

—irHY (kr)
2

}

Ui (s, z) = ImaginaryPart{

_ { Ui(s,2) = = 5o Sulkp) Ju(kR) cos(m(0 — ), R > p
Ue(s,7) = — S £Ju(kR) Jou(kp) cos(m(® — §)), p> R

WA TRTBRIE S8R BFULRE

[ 74 © e:/ctex/course/bem/hw9913.te] [#t#E:Apr./9/'99])



