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1. Evaluate lim for any a > 0. (5%)
X—00

xa+1l

2. Transform the following vector into an orthonormal basis.
(1) Let ur = <3, 1>, uz= <1, 1>. Transform them into an orthonormal basis. (5%)

(2) Letu; =<1, 1, 1>, uz =<1, 2, 2>, u3 = <1, 1, 0>. Transform them into an orthonormal basis. (5%)

2 2 —l
3. LetA=|1 -1 0 ] Find a symmetric matrix B and a skew-symmetric matrix C, such that B+C=A4.
0 1 0
(5%)

4. Solve Z+y =x, y(0) = 3.(10%)

5. Iff(r) is defined for ¢ > 0, then L{f (t)} = fom e Stf(t)dt is said to be the Laplace Transform of f.
(1) Find L{sin(2t)}. (5%) (Write down the detailed process)
(2) Solve 22 + 3y = 13sin(2t), y(0) = 6. (15%)

6. Please write down the Bessel’s differential equation. (7%)
7. Findy when y''x2 + (x? — 81)y = —xy". (10%)
8. Find the eigenfunction of the following equation: y" + ky = 0, y(0)=y(L)=0. (15%)

9. Find the Fourier series in complex form for the periodic function f(t) with period 2,

1 G£BE1
f(t)={ ] - (18%)
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