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(& Write out the geometrical meaning of Stokes theorem. (2%)

(b) Put down the physical meaning of Stokes' theorem. (2%)

(¢) Show that Green’ stheorem in the plane is a specia case of Stokes theorem.
(2%)

(d) Verify Stokes theoremfor F =vyi+ 7 +xk and Sthe paraboloid :
z=f(x,y)=1- (X* +y?),z3 0inFig. 1. (4%)

Solvethe equation y®+k*xy = 0. (10%)
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(Hint: the substitution of u=—L and z:2kx
Al X

will reduce the given

equation into a Bessel equation)
(& Explain the geometrical meaning of the Laplace convolution theorem. (2%)
(b) What isthe physical interpretation of the Laplcae convolution theorem?

(2%)
() Usethe Laplace convolution theorem to find the inverse of
3
F(s) =—— . (6%
(s) Zr3s 1 (6%)

. Solve the third order Caucy-Euler equation:
x°y@+ 9x?y@+ 19xy¢+ 8y = 0 for x>0. (10%)

. Use matrix method to solve the system of equations:

.}. % =- 2y

2
i dy‘;“ =0, y1=1, y»=3. (10%)
e =y, +3y,

. (@ Write down the transformability of Fourier transform, i.e., under what
conditions that a function can have its Fourier transform. (3%)

(b) Please show that if f (W) isthe Fourier transform of f(t), then f(w- a) is
the Fourier transform of € f (t) . (5%)

(o) Explain why the Fourier transform can obtain the steady-state solution of a
differential equation but not the transient solution. (2%)

. For acomplex-variable complex- valued function w(z2)=u(x,y)+i v(x,y) whereu and
v are red-value functions, i°= -1 and z=x+i y. Please answer the following
problems.

(& Write down the Cauchy-Riemann condition and explain the meaning of this

condition. (3%)
(b) Explain the meaning of pole and branch cut. (2%)
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(o Let W(2)= 1 please evaluate the path integrals (yv(z)dz as shown in
C

Fig. 2. Notice that there are two paths in the figure, you should evaluate both

for full credit, and partial answer will not earn any credit. (5%)

. () Write down three basic types of partial differential equation. (5%)

(b) Derive that the Laplacian operator in 2-D cylindrical coordinate can be written
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f that N° = . (5%
rom ﬂx2+‘ﬂy2+ﬂ22 (5%)

(c) Given a Helmholtz equation N?u =0 where k is the wave number and u is
the potential and acircular domainwith r £1, the boundary condition is given
as u(l,qg) =q. Please solve this partial differential equation. (5%)

. (@) Write down the definition of an orthogonal matrix. (2%)

(b) Verify if the Householder matrix is an orthogonal matrix. The Householder
matrix is defined as H . =I_ -2v_ v, whee H is the Householder
matrix, | isan identity matrix and v is a unit column vector. (3%)

(c) For any vector x, please verify that |HX| =]]. (5%)

(d) Pleaseuse 2 2 matrices H and | , and vectors v and x in aR?® space to

sketch a diagram to show X, v and Hx. (2%) Please explain the geometrical
meaning of the Householder transformation. (3%)
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