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1. (15%)Solve the following differential equation:
¥(sinh3y—2xy) = ?
2. (15%)Calculation of Convolution by integrating the following:

t* eat
2 4] [0
3. (15%)Find the orthogonal projection of [ 0 ] onto Span{ H, [2] }.
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4. (15%)Compute det(B?), where B = A 'and 4= l % __—f 2 —ij
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5. For two continuous-time signals x(¢f) and A(f), the x(7) is an impulse train with

inter-impulse interval T, and the 4(?) is a rectangular wave with unity gain from ¢ =
0 to ¢t =Ty (Ty<T). The mathematical representations of x(t) and h(f) are

1) = ZS(’ 1) where k belongs to integer, and A(t) = u(t)~u(t - Ty) , where u(f)

k=—c0

1s a unit step function with u(¢) =1 for =0. The convolution output 3(#) of these
two signals is y(f) = x(¢) *h(z), in which the * represents the continuous-time
convolution operator. Please answer the following questions:

(a) (2%) Is y(¥) a periodic signal or non-periodic signal?

(b) (8%) Please determine the coefficients of Fourier series for W), if (@) is a
periodic signal. Otherwise, please determine the complex Fourier transform for
¥(®), if y(¥) is a non-periodic signal.

6. (10%)Find the center and radius of convergence of the following power series:

0

Y [1+(-DF +4ik]z".
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7. For the function f(z)= w :
Z

(10%) (a) Find the first three non-zero terms of its Laurent expansion
about z=0,

(10%) (b) Evaluate ‘ff (2)dz , where C is the circle |z~1]=2.
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