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001.1`71 1  ii`t/i'llii110 4 if@ 5-al 13 Ktql,tU 

1. 	 oiati@viat.hlkl5arriih.dcutunti.d1R- umialii 6''aktdflitottiiimnu (Periodic 

Signal) mitruNknin 	 (2 at Laru) 

1.1) x [n] = 2sinF7m) + cos (717--
1) 

6 	 4 
(1 mt utru) 

e-i3t  
1.2) X(t)

2 	

el-f-j5t 
(1 Hr66I.I1,0 
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2. si-)wrd?TtlitIna.o-i@llidmi'al.,1761.1  amplitude 6d@lk,towl,l,imu6cri..1 	 (3 fl 1,1,111.1) 

2.1 x(t) = C2t{u(t + 1) — u(t — 4)) 

2.2 x[n] = 	 — 3k] — 8[n — 1 — 3k)) 

2.3 x(t) = 	6(t 	-23k) 

2 
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3. rhynallUtutuitit x(t) i'lf-1 nr4;i1Tt_i sl-n9-15_IA"Qfv8til y(t) = 2x(-5 - 2t) 	(3 fltau) 
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4. 131 -1w.yingia.,5-).sti@lutru y(t) = tx (1.2  — 6) .1.131? 

Memoryless, Causal, Stable, Time invariance, Linear 	 (5 flr,6L1-11.1) 
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ooti 2  i7117i i llnio 5 i@ 5-Al 17 flt61,1,11A 

1. fTTVIIA1,1;1 LTI System ViaLfmtolAt-utvifu 

x(t) = u(t — 4) — u(t + 3) 

r 
h(t) = e-iu(t - 2) 

LLMIllUll..1--darVI1NVI@IM11.1@l611@l5r1111 y(t) 	 (5 Ht'LLVU) 
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2. 4.'1141141,i LTI System ilaLni5.0@lkitow 

1n  x[n] = () f u[n — 1] — u[n — 6]) 

h[n] = —u[n — 1] 

,11/11N01@t101.211_1915tUU y[n] 1A81i91-15-111tiniinum yli@a12w,?,t14tvntuvilA (5 flfaLtn..1) 
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3. WInTLikIll'Il3atYIEJVIA-'11f115111-1 y[n] 	 (2 R<tL61.11.1) 

26(t-2) 

4. 	1.-riv) block diagram 121:,-uvii'fi*Ttin.alliii 	 (2 flt 

2y[n] + y[n — 2] — 3y[n — 3] = x [n] — 4x[n — 1] 

7 
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5. 5t111i1Mln15a-ragliaTi.t6 

2y[n] — y[n — 1] = 4x [n — 4] ; n 0 	um-, y[n] = 0 ; n < 0 

'llinalin-15 impulse response 11015Z:111J 	 (3 flt611411) 

8 
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viouci 3  iTha'aul'filvilA 442 15 HIALtiti 

1. ?TtlA112.1 x(t) iiRTu T=10 Lotii Fourier series coefficients ‘I'lil 
	

(3 Rt1,111,1) 

ai  = a*i  = 1 + j, a3  = a*_3  = — 2 

Rititatilq,nw x(t)Vii@yilupi 

x(t) = 
	

Akcos(wkt — 0k) 
k=0 

9 
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2. wAn@tirmiv:),CiuiLLatmlysti@lkoptu x[n] lAii@LIfi7-1Nti Magnitude Lot phase 11@lAirli014121 

@trnaJOui 
	

(4 HZ.',1,61,111) 

2 gn 7t 	 ern 
x[n] = 2 + cos (-

3 
+ —

4
) + 4sin (-

2
) 
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3. 11/1-1 Fourier series coefficient t@lA"tufl):1t1.1 x(t) illilflltapyti T=4 builinalrt)-31 LotVii@q1,1..qtl 

sin 'via cos 
	 ( 4flaqvull) 
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4. i. wi Fourier series representation €01 y[n] 	x[n] = cos((371/8)n+7t/4) 	(4 fl:.),Lvt.rt,i) 

y[n] — —
1 

y[n —1] = x[n] 
2 

- 12 - 
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p5i14'au  

y[n] = x[n] * h[n] = 	x[k] h[n - k] 

x[n] = Ek=(N)akeikw°n 

y(t) = x(t) * h(t) = f x (r)h(t - -c)d-r 

x(t) = rk__,,akeikwo t  

1 
ak  = h. x(t)e-ik'otdt 

H (s) = f woo  her)e -" dr 

H (j a)) = f c°0, h(t)e-iw t dt 

Y(t) = Et7=-00akKik(00)eikwot  

-1  ak 
N 

x n=<N>X[Tl]e —lkwon  

H (z) = 	h[k]z-k  

H (e 	 h[n]e 

Y [n]  = Zk=(N)akH(eikwo )e.ficcoon 

6-rkruoliht151:Fivgli@lqna.nlCiuill@lhAnn.atiVii 5 

x(t) -> 	  
FS 

 2 
sin(kcw0T1)  

kw oT 

5 
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TABLE 3.1 PROPERTIES OF CONTINUOUS-TIME FOURIER SERIES 

Property 
	 Seedon 	Periodic Signal 

	
Fourier Series Coefficients 

x(r)1 Periodic with period T and 
y(r) fundamental frequency too  = 2irtT b. 

Linearity 
Time Shifting 
Frequency Shifting 
Conjugation 
Time Reversal 
Time Scaling 

Periodic Convolution 

Multiplication 

Differentiation 

Integration 

Conjugate Symmetry for 
Real Signals 

Real and Even Signals 
Real and Odd Signals 
Even-Odd Decomposition 

of Real Signals 

3.5.1 	Ax(r)-t- By(t) 
331 	- 1.) 

eJV 	 eimp.frfi 

35.6 	f(r) 
35.3 
33.4 	x(ar). a > 0 (periodic with period Tin) 

x(s)Xt - r)dr 

33.5 	40)10 

dx(1) 
dr 

. 
(finite valued and 

L x(r)dt  
periodic only if a. = 

3.5.6 	x(r) real 

3.5.6 	x(r) real and even 
33.6 	x(r) real and odd 

1 x,(t) = &ro{ x(t)} [x(r) trail 
t x„(i) = Od{x(r)} [x(r) rcali  

Aa. + 8b. 
aye" 	= a.e" ika" ff . 
ca-
a' k  
a, k 

Qy 

akb, 

„...:. 
>..._, 4, b,t_i 

2  jiraaa►  i. jk-; a. 

(7.--"„),,) a  ' .. (Tikr if j) a k  

614{at} = 014a _y} 
473{a.} .. -gmfa-if 
1a,1 = la-t' 
<oh  = -(a.. 

a, real and even 
ay purely imaginary and odd 

(Retc10 
grfttal} 

Parseval's Relation for Periodic Signals 

r 1r 
1*1)12dr 	S !oil' 

-14- 



Linearity 
Time Shifting 
Frequency Shifting 
Conjugation 
Time Reversal 

Time Scaling 

Periodic Convolution 

Multiplication 

First Difference 

Running Sum 

Real and Even Signals 
Real and Odd Signals 

Even-Odd Decomposition 
of Real Signals 

A xfni Byln] 
— no) 

xtnl 
x[ —n] 

x(rtriml. if a is a multiple of m 
I O. 	ifnisnotamultipleof m  

(periodic with period mN) 

xidYin — 

x[n]y[n] 

Ain] — sin — 11 

(finite valued and periodic only 
L x[k] if ao  = 0 

x(n] real and even 
Anj real and odd 

= &{,TIni} [.ttn] real] 

1. -van] 	Od[x[n]) [xfuj real] 

Aat  + Bbk  
ao  
ak  m 

a_ 
1 'viewed as periodic 

a  with period mN 

Nod', 

-.NY 
( 

Arictkl diefa_ A ) 
gmfaal 	-grrtfa- a) 
!Ad 
<ak  - — <a_k 

ak  real and even 
ak  purely imaginary and odd 

(Relak) 
jgrtifail 

Conjugate Symmetry for 	x[n] real 
Real Signals 

iiD-1.111.10110 	  5171011nOlnyl 

 

  

TABLE 3.2 PROPERTIES OF DISCRETE-TIME FOURIER SERIES 

Property 
	

Periodic Signal 
	

Fourier Series Coefficients 

Ifni1 Periodic with period N and 
	

as I Periodic with 
y[n] fundamental frequency of — 2/r/N 

	
bk period N 

Parseval's Relation for Periodic Signals 

= 	k2,12 
- 01) 

- 15 - 
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