magavdarsnma Uszsmeaniseinenf 1 dmséinen : 2552
U : 28 U 2552 1987 : 9:00 — 12:00
371 : 241-306 Signal and Systems %84 : R300

L) Q‘; 0. Qs o~ H o e d
nam‘lum‘saan anumﬁa ﬂiﬂ@lﬂ‘lui’lﬂﬁﬁ"l‘ﬁ‘q%‘iﬁ uazwnmsﬁamﬁmmﬂmsﬁnm

o
1. Tagoul 3 aau
qaufi 1 § 3 70 11 azuun
aaufl 2 § 3 78 14 Azuuu
aauf 3 §§ 3 78 15 Azuun
IR 22 Wi (limain) lﬁﬁfnﬁnmﬁﬁaaannns\au wannoe
wntiasasfasud wassay
wutenasle 9 whwasgay

ad =3

uaasddriuasilsudinavlidaian drawhisenteiiesuie liuaas idaeauiia

o > 0N

TagavndazTaasuny LNy

TRRUNANEA I : AU ;

AN 1 2 3 4 5 6 3

=
Aaun 1

AaNN 2

fawn 3




Student ID : Name : Section :

[

aaui 1 (11 azuun, 11 wWasisuad)

1. 231 Fourier transform wa3saNMde 115 (4 zUUR)
1.1)

x(1)

2 .

1 b

2 3
1 L T4 t

-t b

fay




Section :

Student ID : Name : -
1.2)
x(t)
2 -
1 -
3
._1 -
fay




Student ID : Name : Section :

1.3)

xil 254 o

0.5

L)
-k
i)
o
=

fay




Student ID : Name : Section :

1.4) x[n]=u[n—2]—u[n - 6]

aay




Student ID : Name : Section :

2. fMnualw
x[n]=2jsin(Z+Z)+2cos(3Z + %)

o R a @ & f '
33w Fourier transform vasdyanm x[7] wisurisnnazdusas X (') aoluges
d o4 4. .
fndpunmnuald (4 AzUuw)

fay

X&)




Student ID : Name : Section :

3. Muualn

X(jw)=26(w-1)-8(w+1)]+3[(w—-27)+5(w+2x)]

IW1 Inverse Fourier Transform 1a38y s X (jo) (3 AZUUH)

fay




Student ID : Name : Section :

AOWN 2 (14 Aazuun, 14 1o15ua)

o o ° o ° A o ° 9 Ao
A9 — mmunnmmu’lu@\aun 2 lvmdmau lawld Property ftmuamnldlumanuan
. - il Al ° Aa o o
Winl MmNkt adailudaauniia fudfmauizgndas
1. wmua X (jo)Z>x(r)

xl(t)=1 ,0<t<2
o) =t—1 0<t<2
1.1) 3N Fourier transform a3sty gy 1o X;(7) (1 AZILWK)

fay




Student ID : Name : Section :

1.2) 939w Fourier transform vasdtyanms Xo(7) Warmuassuduasdygrondugud
(3 AZUUW)

fay




Student ID : Name : Section :

1.3) 99m1 Fourier transform vavagyanm X(7) Warwmuadtyaim x(f) aagui 1
(3 AZUUY)

x()

A
s1UN 1
L1
fay

-10 -



Student ID : Name : Section :

' 4 o a
2. WA @, \HaMRuaFYLIM (3 AzUun)
. T . T . T
SiIn—n . sSim-—n»n sm-—n
4|, [sinon), 2 |- 8
m m m m
AdY

~11 -



Student ID : Name : Section :

3. tvuesyy o Y[7] aagun 2
v W q)

yin]
1
SERRREN
0 1 2 3 456 7 8 9 n
31.]“71'2
3.1) 3am V(&%) (1 ATUUL)
AoL
3.2) vamfianm x[n] = 2y[n/3 - 2] uazm X(€°) (1 PUBY)
ADL

-12-



Student ID : Name : Section :

3.3) tnualit z[n] = 2y[n/3-2] + y[n/3-1] 2em Z(€®) (2 AzUuw)

fay

- 13-



Student ID : Name : Section :

aauil 3 (15 Az, 15 tlo3ibue)

1. fnuaszuulugufl 3 wazdygmdunnlug 4 (5 ATUUR)

AX(I'CU)

. - 2r 27 2 2r
r
4

NI e AW

3 l _x 3
4 4 4
T
J
o P
un 3 3N 4
uazimualv
L ez
H(jo)= p
0, |op=
2
1.1) wakineitmam o) uaznegl Yjo) (2 AZUUN)
Ao

-14 -




Student 1D : Name : Section :

1.2) wdonauns Y(j o) waz (f) (3 AzUUW)

12031

-15 -



Student ID : Name

Section :

o k1 A 4 4 o ' «“
2. Hmua9as IWWlugUN 5(a) ia v(Z) iuusiaudunn (input) unzussdaionnudumu
[
wanrina vo(?)

Note (4 ATULW)
. dv, (1)
N=C——2
i.(t) 0
R c di, ()
v, (t)= L=
'W’l ] . ) L () 7
LHA

() g L i(f) - nazuailuarirusaiulszq

ir(f) - nazuan lmarinusamiiantin

. V(1) - ussiuiiivatiusafulsy
vi(?) - usasufi lvasinusiamiiaarin
37 5 (a)
vi(t) vo(t)
— h(t) —
317 5 (b)

W Frequency response H(j @) va3 h(t)
fay

- 16 -



Student ID : Name :

Section:

o o 4 a . .
3. fnAualw LTI system Fasunolas difference equation

yln] + Vay[n-1] = x[n]

wnaummuaaluil
3.1) 3IM frequency response VBITZUL H(e’ “’)
Aoy

(6 AZUUW)

(2 ATUKW)

A a [~
3.2) WKanInauakadvadszuy y[n] isdunnda

1

x[n] = —3 u[n]

Ay

(2 AZULW)

-17 -



Student ID : Name :

A a P
33) JIWININIADURUDIVBITSUUY y[}’l] Luaaquﬂﬂa

1+le_j“’
joy _ 2
X(e)=—2
1-—e™®
4

fay

Section :

(2 ATUUY)

-18 -



Student ID :

Name :

ansnaniln

ylnl= 3 xlkbln - &]

=~

x(r)= i ae”™

=-—00
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TABLE 3.1 PROPERTIES OF CONTINUOUS-TIME FOURIER SERIES
Property Section  Periodic Signal Foarler Series Coefficients
x(1)] Periodic with period T and a
¥ ] fandamental freqoency we = 29/T be
Linearity 351 Axi(2) + Byl Agy + By
Time Shifting 332 0t~ tg) age s = gy o POTTH
Frequency Shifting et () = MY () P
Conjugation 356 x'(t) as,
Time Reversal 353 -0 a5
Time Scaling 354 xla), a > 0 (peciodic with period T/a) a
Periodic Convolution j (Y - dr Taby
T
Muttiplication 355 2Dy i abyy
e
Differentiation ‘_l_:i_l’) Jheopay = jk%.zaa
. * {finite valued and 1 1
Ini y — [ . J—
tegraion L MOt o dic only if ag = 0) (ilm. )"" (iro(zwm)"'
a; = a_,
Rela)} = Refai}
Conjugste Symmetry for 356 x(1) real Sfa,} = —9mia_s}
Real Sigmls lagl = |awl
day = ~La.;
Real and Even Signals 356 (1) real and even a; real and even
RullndOddStgmls 356 2(1) real and odd a; purely imaginary and odd
Even-Odd Decomposition {1.0) = Sefx()} [x(r) real) Refay}
of Real Signals 2, = Od{x()} 1x(s) real] omiag)
Parseval’s Relation for Periodic Signals

l i nnd
F L ()P dr = hz_. lai?
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TABLE 3.2 PROPERTIES OF DISCRETE-TIME FOURIER SERIES

Property Periodic Signal Fourier Series Coefficients
x{n) } Periodic with period N and a } Periodic with
¥in] | fundamental frequency wo = 2wIN b, § period N
Linearity Ax{n] + Byln} Aay + Bby
Time Shiﬁing x[!l - m) mg“fm”nﬁ
Frequency Shifting e () a-u
Conjugation x[n] a’y
Time Reversal x{~n] a-x
. _ [ x[nim).  if nis 2 multiple of m 1 ewed as periodic
Time Scaling Hmin] = { ifnisnotamuttipleofm  m* \with period m¥ )
(periodic with period mN)
Periodic Convolation > slrin-n) Nawb,
L)
Multiplication xtn)yin} z arbay
fmip)
First Difference nl—x(n-1) (1 ~ g~ /ABmNY g,
. > ite valned and periodic only 1
Running Sum g;-x[ld Fa0 = 0 ) ((—,:';:}msr))m _
ay ™ d'_‘
Qelay} = Rrela_,}
Conjugate Symmetry for x[n} real Imia,} = ~Imia_s}
Real Signals lal = Ja-d
{a. - “{a».‘
Real and Even Signals x{n] real and even ag real and even
Real and Odd Signais x{n] resl and odd a, purely imaginary and odd
Even-Odd Decomposition { x{n} = Es{x{n]} (x[n}real] Refas}
of Real Signals xln) = Odixinl} [x[n] real) jomia)

Parseval's Relation for Periodic Signals

LS et = S el
LEY k=iNy

-20 -



Student ID :

Name :

Section :

TABLE 5.1  PROPERTIES OF THE DISCRETE-TIME FOURIER TRANSFORM

Section  Property Aperiodic Signal Fourier Transform
x[n) X(e™) petiodic with
¥n] ¥(e#)] period 2o
532 Linearity axfa] + b){n] aX(e™) + b¥(e™)
$33  Time Shifing A= 1e) eMy(e)
533 Frequency Shifting ¢ in) X))
534 Conjugation xlr) Xie™)
536  Time Reversa o-n) " Xe¥)
) _ [ xnlk], ifn = multiple
537  Time Expansion xoln] = { 0 if 1 muliple of k X(e™)
54 Convolution a{n] *3{n) X(e™)Y(e)
55 Muliiplication Halyla] fl-f X{e™)¥ (e "
T hn
535  Differencing in Time ain} - xin - 1) (1 - ™) X(e™)
535 Accumolation h};m ;-i-:-x‘f“"’
+2X(e™) > 8w - 2k)
to-w
338 Differentiation in Frequency nx[n] jd}:}iﬂ)
[ X(e*) = X't ™)
(RefX(e™)} = QefX(e)}
534 Conjugate Symmetry for  x{a] real { ImiX(e™)} = —Im{X(e M)}
Real Signals [X(ek) = [X(e~)]
| LX(e™) = -4X(e )
534 Symmetry for Real, Even  x{n] real an even X(e™) real and even
Signals
534 Symmetry for Real, Odd i) real and odd X(e™) purely imaginary and
Signals odd
334 Even-odd Decomposition  x,{n] = Se{x{n]} [x[n] real] RelX(e™)}
of Real Signals x,[n] = Od{afnl} [xln] real jomiX(em)
539 Parseval's Relation for Aperiodic Signals
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TABLE 5.2 BASIC DISCRETE-TIME FOURIER TRANSFORM PAIRS

Signal Fourier Transform Fourier Series Coefficients (if periodic)
4+
” 27k
z aye/iNm r Z ad (w - T) a
k=(N) k=-w
(a) wy = 2em
. 3= l, k=mm=Nm=*2N,,,.
eloon 2> 8(w - wo - 2ml a =
y.z_. @=eo=2m) * { 0, otherwise
() 7% irrational 3 The signal is aperiodic
@ w =2%= -
+00 | -
coswon 1rZ{G(w—wo-21rl)+5(w+mo—21rl)} a; =[7' k=2mzm2Ntm22N,..
fu- 0, otherwise
(b) 32 irrational 3 The signal is aperiodic
@ wp =% ’
o i" k=rrtNrx2N,...
. ™ /
sinwon = D {8(w ~ wp - 27l) - 8w + wg - 2} a = -7';, =—r,—r+N,-rx2N,...
f=me 0, otherwise
(b) 3 irrational > The signal is aperiodic
el I, k=0 2N, 22N
x[n] =1 2> 8w~ 2wl a =1 T T
:.Z--, ¢ 0, otherwise

Periodic square wave
l, |n| =N 1

sin[2wkINXN, + 3)]

- +o0 = 277 + N+
=0 m<msn | 2 S as (w - 2_’1) = Nsmknny o * 0NN
and ot N N + 1

1
a = , k=0,2N,22N,...
x[n + N] = x{n) N
+o e
2n 2wk 1
8 - kN — —_—— =

k;ﬂ [n ] 5 k;ﬁ&(w N ) o =5 for all k

a"uln), laj<| ———l—-— —
| ~ e

Al L Il =M sinfu(M, + M _

0, Inf>N, sin(w/2)

sinWn . ], 0= <= W

o = ¥ sinc (?) Xw) = ol

0<W < 0, W<l|=w -
X(w) periodic with period 27
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