CT vs DT signals
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Basic Operations on Signals

Wednesday, January 5, 2022 6:18 PM

Tf/"l.& 5’/2 l'fé

(L) — o (t-t.) Lo e lR

<. /Vla >0 - A&(Oj

é”/"c’ <O a-ci\/o«m(.c
/X[V\] -—9/3(((‘/[’/1”) V\Oéz
T)'w\e/ Q&\/u\ovl
~x(t) — < (-&)
'x(,m'f — X (*n]
/l)’WLc, Scou(c
~x (€)Y — erAé) A>1 0 decrmmalion
X(2] — ~ [An] A <l enpancion

("”O when An = ot o mécﬂe/‘

ECE 101 Page 2



Periodic, Energy Power, Even Odd Signals
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Decomposition Theorem
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Unit Impulse Signal, Complex Exponential Signals
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DT Impulse, Step Signal
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CT Impulse, Step Signal
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Properties of Delta Function
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Systems, Properties of Systems
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Causal LTI System

Monday, January 24, 2022 4:06 PM
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DT Convolution Sum
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CT Convolution Integral
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Properties of Causal LTI Systems from Impulse Response
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Eigenfunction, Transfer Function, Frequency Response,
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Continuous Time Fourier Series
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Discrete Time Fourier Series
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Solving Output of LTI Given FS and H(s)
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Continuous Time Fourier Transform
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Amplitude Modulation
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Sampling Theorem
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Discrete Time Fourier Transform
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Processing CT in Discrete Time
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Laplace Transform
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Common Laplace Transform Pairs
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Properties of Laplace Transform
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Table 9.1 PROPERTIES OF THE LAPLACE TRANSFORM

Property Signal Laplace Transform ROC

z(t) X(s) R

z1(t) Xi(s) R

z2(t) Xa(s) Rz
Linearity az(t) +bxa(t) aXi(s)+bXa(s) Atleast Ry N R»
Time shifting z(t — to) e * X(5) R

Shifted version of R (i.e., s is

e tot N
Shifting in s et z(t) X(s — sp) in the ROC s —syistmR) o

L 1 s Scaled ROC (i.e., s is in the
Time scaling z(at) ol (2) ROC if s/a is in R) s
Conjugation z"(t) X™(s7) R
Convolution ) (t) = z2(t) X (s) X2 (s) At least By N Ry
Differentiation %x(t) s X (s) At least R
Differentiation in s —tx(f) % X (s) R

t

Integration f z(7)dr %X (s) At least RN {Me {s} > 0}

Initial Value Theorem:
If z(t) =0 for ¢ < 0 and z(t) contains no impulses or higher-order singularities at ¢ = 0, then z(07) = .gIHEo s X(s).
Final Value Theorem:
If z(t) = 0 for t < 0 and z(t) has a finite limit as t — oo, then :'l‘&x{t) = Ei_[ng(s).
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Zeros and Poles. ROC Constraints
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Ded Liven X (s) which s rativaal:
% (35 - ,/\_/,(-i—;— U\’Llc”-l; M) s the 2erss  of xX(s)
D(s
/D(S) ) GL\.c PD{(_J "31( fY(S)
where NMisdz T (s-n)  ana D(s)= 1 (s-cLi)
/2{/@L The RoC Canns & con Luin auj /:)o(<,5
Tk x (€Y s C‘A'omalwée(j i"‘(‘f%uélc, RQC J'Mc/wo(e_s A OAYIs .
T f /X (G) S o F!'VL:’{L 5;‘:’“/“:\,/, /ZQC he 'fL\C ea i’ve S 4,3/““6
l?ﬁi A S)-:]y\a_/ S /)‘31'\'& sz/cu( v‘L-L ?DC > S = /( 'F’J/‘ Some /<6‘/E
A Sigual s [ Ghek  THE ROC < 5= K $or some < €R
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