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Examination questions

ERFIA

Directions

1 ZOREMFIL, RBREBOERKN S D ETEWTIZR BN,

Do not open this sheet before the examination starts.

2 MEMFIZ, BEEEDO TR TIN5,

There are 4 pages including this cover sheet.

3 3T 2MAEERL TRBETDZ &, BER, TATHREAROEESNIZERTIC
AT 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 EEE, TRTRERRICREATDEZ L,

Write the answers into the Answer sheet.

5 RBEFIL, BMERROEESNEENCLTRATELZ L,

Be sure to write the examinee number into ALL necessary parts in the Answer sheet.

6 fREERRE, 1200ThAB,

Test time is 120 minutes.

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

[1] $RH8 <Linear Algebra>
(1) BAFIERTRY MR OMOAEI[rad|ZRd L, 72721, 0<<nt T35,

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

; 1 -1
(@) [{ﬂ and [Vf] ® [°) md [} © [ﬂ and [—H @ :11 - _11,

(2) LTOITIAZINET D, 72120, u plIfEEDOEKET 5,
Suppose the following matrix A:

Az[é 2] [—C(s)isn¢¢ ?IIQZZ]

where p and ¢ are arbitrary real numbers.

(a) ADTTHIE R &,
Find the determinant of A.

(b) ARFIH &L 72D u OFMEERD X,
Find the condition of p that A is invertible.

() B)DERMHED T CADHITHIA T 2R D &,

Find the inverse matrix A™! of A under the condition in (b).

d pu=-195, UTOXERIZTI MxzERD L,
Suppose ¢ = —1. Find the vector X that satisfies the following equation:

=[]

(@ u=-1¢75%, ADTXTOEFHEEZRD &,
Suppose u = —1. Find all the eigenvalues of A.

O u=1£75%, ADTXTOERFEZRD X,
Suppose p = 1. Find all the eigenvalues of A.

(@ u=0&2792%, ATOXERMEIT T MxOfEZERERD L,

Suppose p = 0. Describe the solution space of the vectors x that satisfy the following equation:
_ [0
Ax = [0]

(h) LT ORERM =27 MxDOiEZEfZ 3R L,
Describe the solution space of the vectors X that satisfy the following equation:

[cos¢p sing]x =1.
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<Write the answers into the Answer sheet.>

[2] {EBMIE <Signal Processing>

(1) UTFTOYAT ABBIENERE N EEEE L, 27210, n&2EE, xn], yln]2*h
ZNASEFx[n]}, HAEITyn}onEEBDEET 5,

For each of the following systems, determine whether the system is linear or not:

(@) yln] = —x[n], ®) ylnl =55 © yll=x]+1, @ ylnl =x[n+1],

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) B 1IZRT VAT AT~DAFEFN X[} DZE#X(2) & R-t, 72721, n<0 b L
<iIEn>1 K Lxn]=0ThH5,
Find the Z-transform of the input sequence {x[n]} to the system T shown in Fig.1, where
X[n]=0 for n<0 or n>1.

(3) K1IZRT VAT AT DOHITBIy[n}DZELY (2) % ~E, 72721, n<0 b
L<iE n>3 I Ly[n]=0TH 5,
Find the Z-transform of the output sequence {y[n]} from the system T shown in Fig.1, where
y[n] =0 for n<0 or n> 3.

(4) 1R T VAT LATRRERRETH D LINET D, TOEEBEHH()EZRD &,
Suppose that the system T shown in Fig. 1 is linear and time-invariant. Find the transfer function
H(z) of T.

(5) K1IRTUVATLATOA 73V ARE(h[n]} e KRs &,
Draw the impulse response {h[n]} of the system T shown in Fig. 1.

(6) M1ITRYT VAT ATOREHGEH(e/) %k &,
Find the frequency response H(ej “’) of the system T shown in Fig.1.

(7) R1ITFT VAT ATORBEEIRIENE|H(e/?)| %KD, 0 <w <7 rad OFFATS
7 7 &R &,
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) LIZRT VAT ATD w = O,g,n rad (C%j“é‘éE?&%’;&{ﬁmﬁ;%LH(ym);&%ﬂ%‘
R &,
Determine the frequency phase response 2H(e/®) of the system T shown in Fig.1 at @ =
0, g , T rad, respectively.

x[n] Ty 4 Input Output  y[n] .
T —{ 7 — s

Te! -
23

1 7

1
o' 1 " 0
X1 : A7 AT Figl: System T

1
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<Write the answers into the Answer sheet.>

[3] #BELRTL <Communication Systems>

(1) WROAFBIZOWTENENIE X, Explain the following terms.
(a) InFEHE M (Wide-sense stationarity)

(b) =/I— R (Ergodicity)
() V4 F—trFrOFEH (Wiener-Khintchine Theorem)

(2) 2 (LB f OFREHEEMET ARG T T, 22T, m) Eng(t) I
BIEE B TENEN n() OFEAERS & ERRD 2R, IROMWIZE R &, Fig. 2
shows the narrowband band-pass noise synthesizer centered at f. where n;(t) and nq(t)
denote the low-pass signals of in-phase and quadrature components, respectively. Answer the
following questions.

(a) 177 n(t) #3TFH+E, Express the output signal n(t) in formula.

(b) n;(©) & ngODENANY MR S() = Sy, (6 = Sp (D25, B3 D& DIk
S5 ETDH, i) &ngDILED B SRS R() 2R &, 727201
sinc(x) = %Tz ERAWTRTZ L&, The power spectral density functions of

n(t) and ng(t) , S(F) =S, () =SnQ(f) , are shown in Fig. 3. Determine the

sinx

autocorrelation function R(t) of ny(t) and no(t), using sinc(x) = ===

©) m(®) & ngOBEWVITEREDZE, n(ODEH AT MVEE S, () 1T, X4
DEDIEREND S, () ZSEZEHAVTERE I ny(t) and ng(t) areuncorrelated,
then the power spectral density functions of n(t) is givenin Fig. 4. Express S,(f) using
S(f).

(d) n()? B AHEEE Ry(DZERD X, 72721, R(r) ZHWVWTHRKT Z &, Determine

the autocorrelation function R,(t) using R(T).

cos2nfct s _AS O=s. (© 5. ()
ni(t) Q) N_n " " No/2 .
&~ n(® 5
ne(t) —Q@——
—si c > f } >
sin2nfct R — f _f, 0 f,
2, Fig. 2 3, Fig. 3 4, Fig. 4
4
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