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| 1. Let f(x) be a periodic function of period 2L. Prove that f{x) can be represented by the
trigonometric series: (15%}

f(x)=aqa, +i(anoosnx+bns'mmc)

n=t

Where a, = % ffL FOOdx,
a, = %f_LL f(x) cosnLﬂdx, n=12,3, ..

b, = %ffo(x) sinnLﬁdx, n=1,23, ..

2. Find the Fourier series of the function {10%)
_{0,if-L<t<O _r
fGx) = {Esinmt, fo<t<l’t =%

3. Solve the initial value problem. (10%)
vy’ +y = 0.002x%,y(0) = 0,y'(0) = 1.5
4. For a function u(x,y), if the total differential du is equal to Mdx+Ndy=0, then this function

is exactness when M = g—i, N= g—;. Using exactness of the following differential

equation to solve the equation. (15%)
(e* — siny)dx + (cosy)dy = 0

5. Consider the non-honomogenous Euler-Cauchy equation (10%), Find the homogenous

solutions
x3y"" —3x%2y" + 6xy — 6y =0

6. Find the f{x) by using inverse of the Laplace transform: (15%)
3s — 137

L) = 125+ 401

7.Let T = [uy, u,,uz] and V = [v,,v,, v3], be two vectors. The inner product {or dot

product) U -V = u;v; + u,v, + ugVvs. Please derive this equation from U -V =

|1} x |P|cos@. (10%)
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| 8. Find the eigenvalues and eigenvectors of matrix B. (15%)

-2 2 -3
B=[2 1 —6

-1 -2 0




