Solve PDE by Taylor’s expansion I

I. For simplicity, we set

AUy + 20Uy + Uiy, = t(x,y)
II. Differentiating with respect to x, we have

AUz + 20U+ Uy + QU + 205Uy + Cttyy = (2, )
ITI. Differentiating with respect to y, we have

gy + 20Uy + Clyyy + Ay Uy + 20Uy + Cytlyy = (2, y)
VI. Cauchy data

u(f(s),9(s)) = h(s)

us(f(5),9(s)) = I(s)

/ /

w(F(s) () = m(s) =
V. Differentiating u, with respect to x, we have

Use f'(8) + tzyg'(5) = '(5)
Differentiating with respect to x again, we have

e F(8) 4y (F () + [t f(5) F g (5)]9/ ()t £ (5) +11ay g (5) = I'(5)
The above equation can be reduced to

U [ (8) + 2ty f'(5) 9 (8) Fttayy 9 () = 1"(8) =t [ (5) ~ 9" (5)
Similarly, we have

Uy f2(8) +2uyye f'(5)g' () Fttyyy g (5) = M (5) =gy " (5) — 19" (5)

Reformulate in the matrix form for the unknow vector

a(z,y) bx,y) clz,y) O
det f/2 2f/g/ g/2 O
0 f/2 Qf/g/ g/2

Find the solvability condition for the unknown vector

=0

uzxx
Uz gy
Ugyy
Uyyy

u(x, y) = u(x(s), y(s)) +ua (v —(s)) +uy(x(s), y(s)) (y—y(s)) + -
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