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Directions

1 ZofMEM-FIE, RBRABOERNH 5 E TRV TR LRV,

Do not open this sheet before the examination starts.

2 MEMTIE, BERESDTRETL—Vd b,

There are 4 pages including this cover sheet.

3 3P 2MZERL CRET D L, AL, TNTHRERROREEShERTIC
RATDZ L,
Select two from three examination questions and answer to them. All answers
must be filled in the designated place on the answer sheet.

4 A, TR CRERICEAT BT L,

Write the answers into the Answer sheet.

5 ZBRESIL, BFMERMMOIEE S NIEHMIILTRREATLHI L,
Be sure to write the examinee number into ALL necessary parts
in the Answer sheet.

6 fREFERNE, 12045 THD,
Test time is 120 minutes.

7 TEXZ, BEMTFoRBEERTL L,

Use a blank space of this booklet, if necessary.
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<Write the answers into the Answer sheet.>

[1] &R1t% <Linear Algebra>
(1) UTIFRTRZ MLt OB OAErad|Z kD &L, 72721, 0<0<nkT5,

Find the angle 6 (0 <6 <) inradians between the following pairs of vectors:

1 0 1 -1 1 1 -1 1
(a) [O] and [O , (b) [—1] and [1 ], ©) [1} and {0], (d) [1] and [O ]
0 1 1 -1 0 1 0 -1

(2) LFOITHIAZRET 5,

Suppose the following matrix A:

(@) ADITHIZ KD K,
Find the determinant of A.

(b) ADFTNTOEFMEERD L,

Find all the eigenvalues of A.

() ADEZBEHFMEICKINT D IEHEEAERY MLERD X,

Find each normalized eigenvector corresponding to every eigenvalue of A.

(d) ADWITHIAIZ KD K

Find the inverse matrix A~! of A.

(e) L TFORXEZT N7 bxm R X,

Find a vector X that satisfies the following equation:

4

|

0
O UTFORXEWT 7 MyzRd &,

Find the vector y that satisfies the following equation:

4
]
0

Ax =

y = lim,_,,, (A"1)"
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<Write the answers into the Answer sheet.>

[2] {EBWEE <Signal Processing>

(1) UTDOY AT LABPBENENZRIZERE X, 72720, n2EE, x[n)], ynlzEhZ
NATES{x[n]}, HAEF{y[n}OnEEB DEE T 5,

For each of the following systems, determine whether the system is linear or not:
(@) y[n] = 2x[n], () y[n] =x[2n], (¢) y[n] = x[n] -2, (d) y[n]=x[n-2],

where n is an integer, as well x[n] and y[n] are the nth numbers in an input sequence
{x[n]} and the output sequence {y[n]}, respectively.

(2) HUIRT VAT ATOA 73V R NEh[n]} &R &,
Find the impulse response {h[n]} of the system T shown in Fig. 1.

(8) RNTFRT Y AT LATOGEERH(2) RO X,
Find the transfer function H(z) of the system T.

(4) AT DOANEBIN[n}DZEHX(2) &t

Find the Z-transform of the following input sequence {x[n]}:

X[n]_{n, 0<n<3
— Lo, n<<—-lorn=>4

(5) (4) OATEI NPT DRHUNITRT VAT ATOIRE{y[n]} &2 =~
Find the response {y[n]} of the system T shown in Fig.1 to the input sequence {x[n]} in
(4) .

(6) HUIRT VAT ATOREMEIGEH (/)% K X,
Find the frequency response H(ej “’) of the system T shown in Fig.1.

(7) HUIRT VAT ATOREBEHIRIEGE|H(e/?)| %k, 0<w < rad OFEFHTY
7 7 2 &,

Find the frequency magnitude response |H(ej“’)| of the system T shown in Fig.1 and draw
the graph in the range 0 < w < T rad.

(8)HUIRT VAT ATD o = O,g,n rad \ZxH9 2 EERBARIGE LH(e/0) B 2 Th
K X,
Determine the frequency phase response LH(ej“’) of the system T shown in Fig.1 at
W= 0,%,7{ rad, respectively.

1
x[n] —?_.[>4>®_> y[n]
z~2 1 T

B1: VATAT
Figure 1: System T
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<Write the answers into the Answer sheet.>

[3] BIEY AT L <Communication Systems>

(1) TERBEEX() OENALT MVEER, K2 DX ITHEFRANT VG Ef=0
WCBITAT VA TREND, ROBIVZE 2 K, The power spectral density of a
random process X(t) is shown in Figure 2. It consists of a delta function at f =0 and a

rectangular component.

() X(t) @B AHERI%L Ry (D) %ﬂ?&)iofcfib,sinc(x)=$ ERWTRTZ &,

sin Tx

Determine the autocorrelation function Rx(t) of X(t) using sinc(x) = g
(b) X(t) DE¥IES %KD X, What is the average power of X(t)?

(2) ¥ 0, BHASRY FIVEE No/2 OBEGBT T AMEZN, 3DTANEVART
ANAN ENTe, 7ANVZ DK, B3 DOLOCRIND, EEEER T 1 V51
DOMF () & L TROMWIZE 2 X,

White Gaussian noise of zero mean and power spectral density Ny/2 is applied to the

filtering scheme shown in Figure 3. The frequency responses of these two filters are also

shown in Figure 3. The noise at the low-pass filter output is denoted by n(t).

(@) BHAYT MNVEEEES (D), S,(H), So(D%K® X, Find the power spectral density
S1(0), Sz(f), and S,(H).

(b) n(t)? H CAEERE%% % Kb X, Find the autocorrelation function of n(t).

©) nt) VoV T LlEE, ZOV U TANEMRETHLOOY Y v
7' L— b &3 X, What is the rate at which n(t) can be sampled so that the resulting

samples are essentially uncorrelated?

S, () S;(D 3 So (D
Sx () 4 White _|Band-pass / RIS _L>Output
Q) Noise | filter e n(t)
1/f, H, () Hy (D)
I, (O L LY
[ *H m
> f =t > 704 >f
/2 0 f/2 . 10
S5 S8

2, Figure 2
3, Figure 3

PHERFERLBT B RFHERIAR



