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— ~ (10%) Please answer the followmg questions
{(—) (3%) If D=P’AP and D is diagonal, prove that Af= PDkP !

: 1 3
=) (7%) Find A%, where A=[2 0}.

—

= ~ (10%) Prove that: If {vy, v, ..., v,.} is an orthogonal set of nonzero vectors in an inner
' product space V, then vy, vs, ..., v, are linearly independent.

= » (10%) Find the rank and nullity of the matrix A, where

® ~ (15 %) Find all roots of the equation sin(z) = cosh(4).
A ~ (15%) Evaluate the value of the integral f ﬁmclx (a > 0).

* (15 %) Find the response of the following undamped mass-spring system.

Yy —y= 105(r~—) _1006(t-1), y(0)=10, y'(0)=1 -

4+ ~ (15 %) Find the solution of the following equation. (Please show the details of your solution)
vy *r V2 =1+1¢,
where * is the continuous-time convolution operator.

(hint: Gamma function I‘(a)z_[o et dt, T(112) =)

A\~ (10%) For a continuous-time low-pass filter system with ifs Fourier response H( jw)
H(jw)

[

-nf4 7L

Please answer the following questions:

(—) (7%) Please use continuous-time inverse Fourier transform to find the impulse
response A(7) of the low-pass filter system.

(=) (3%) For an input signal x(1)= sin(—fé{) +cos(§) , please find the output of this

low-pass filter.






