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1. In the course, the fundamental solution U(x, s) satisfies

d2U(x, s)
dx2 = δ(x− s) (1)

where

U(x, s) =

{

1
2(x− s), x > s,
−1

2(x− s), x < s
(2)

the boundary integral equation can be obtained as

u(s) =
∂U(x, s)

∂x
u(x)
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∣

∣

1

0
− U(x, s)

du(x)
dx

∣

∣

∣

∣

1

0
(3)

By approaching the field point s to 0+ and 1−, we have derived the stiffness
matrix of [K] such that

[K]u =

[

K11 K12

K21 K22

][

u(0)
u(1)

]

=

[

P0

P1

]

where P0 = −t(0) and P (1) = t(1).

2. It is interesting to find that Uc(x, s) = U(x, s) + ax + b also satisfies Eq.(1)
to be an auxilliary system, where a and b are arbitrary constants, please
reconstruct the stiffness matrix using Uc(x, s) instead of U(x, s) in Eq.(3),
i.e.,

u(s) =
∂Uc(x, s)

∂x
u(x)

∣

∣

∣

∣

1

0
− Uc(x, s)

du(x)
dx

∣

∣

∣

∣

1

0
(4)

where the stiffness matrix [K] satisfy

[K]u =

[

K11 K12

K21 K22

][

u(0)
u(1)

]

=

[

−du(x)
dx |x=0

du(x)
dx |x=1

]

=

[

P0

P1

]

and compare the result in the course by using any a and b.

1



3. Is it possible that the matrix [Uab] in

[Uab]{t} = [Tab]{u}

can not be invertible for some combinations of a and b. If yes, can you
explain the phenomenon ?

4. Is it possible to derive the free-free flexibility matrix [F ] such that

[F ]P =

[

F11 F12

F21 F22

][

P (0)
P (1)

]

=

[

u(0)
u(1)

]

=

[

P0

P1

]
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