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3% All the following questions are True/False questions. Please select “A” for “True” and “B” for
“False.”

L. (10%) Discrete Fourier Transform (DFT) is a widely used transformation method in signal
processing. According to DFT matrix, please determine the correctness of the following
descriptions.

1. (2%) All circulant matrices are made diagonal by the Discrete Fourier Transform (DFT), regardless

of the generating vector x.

(2%) DFT matrix is not a kind of symmetric matrix.

(2%) DFT matrix is an unitary matrix.

(2%) The DFT is a linear transform.

(2%) The orthogonality is not the property of the DFT matrix.

GEOD

11 (10%) The four eigenvalue of a 4x4 matrix 4 are 1, 1, 2, and 3. Please determine the
correctness of the following descriptions.

6. (2%) The determinant of A4 is 6.

7. (2%) The trace of 4 is 7.

8. (2%) The rank(4-1)=3, where [ is the 4x4 identity matrix.

9. (2%) The determinant of the adjoint matrix 4" is 6.

10. (2%) The matrix A4 is a simple matrix.

III.  (10%) If matrix A and matrix B are row equivalent. Please determine the correctness of the
following descriptions.

11. (2%) The row space of 4 is equal to the row space of B.

12. (2%) The column space of 4 is equal to the column space of B.

13. (2%) The null space of 4 is equal to the null space of B.

14. (2%) The rank(4) is equal to the rank(B).

15. (2%) The determinant of 4 is equal to the determinant of B.

IV.  (20%) Please read the following True/False questions and determine the correctness of each
description.
16. (2%) If 4 and B are invertible 2x2 matrices, then (AB)'=A"'B",
17.(2%) If A is a 3x3 matrix such that the system Ax = 0 has only the trivial solution, then the equation
Ax = b is consistent for every b in R>. .
18. (2%) If P and D are nxn matrices, then det(PDP ") = det(D).

X x 1
19. (2%) If T{ }:{ }, then Null(T) =span{{ }}
y 0 0

20. (2%) If 4 and B are any 2x2 matrices, then AB = BA.

1 01
21.(2%) The matrix A4=|1 2 1 |is not invertible.
0 3 0

22. (2%) The matrix of the linear transformation 7 which reflects points about the x-axis and then about
the y-axis is the same as the matrix of the linear transformation S which rotates points about the
origin by 180 degrees counterclockwise.

23.(2%) If V' is a set that contains the 0-vector, and such that whenever » and v are in V, then u + v is in
V, then V' is a vector space.

24. (2%) If A and B are square matrices, then (A+B)'=A"'+ B\

25. (2%) If A and B are square matrices, then det(A + B) = det(A) +det(B).
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V. (50%) Let f: R—R be the 20-periodic function such that
)= -1, if -10<¢<-3
|, if3<r<10

and let
d) < znt Tt
Nr—2+) |a cos—+b sin—
G Z( TR 10]

be the general Fourier Series of f. Please determine the correctness of the following
descriptions.
26. (10%) For every t e (-20,55), the following series can be converged.

% 3 cos™% 45, _fj
2 £5 10 10
2'1. (10%) For every integer n > 1, we have

1 por . 7mht
bn :BL’? f(f)Sll’l—IO—df
28. (10%) For every integer n> 1, we have

2 o Tnt
b =— fysin—dt

=15k SOsinTs
29. (10%) For every ¢ e (—2,3), we have

O=Zﬁ —t, sinir—l’ﬁ+b,1 cos T2
v 10 10 10

30. (10%) We have

q=2o Z a, cos 427z +b, cos st
2 10 10

n=]
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