Reference Card Discrete Signals and Systems

Discrete Convolution
Linear Convolution hlk]xz[k] = i hlk)z[k — K]
No1
Periodic Convolution hlkl®n z[k] = Z hlx]z[(k — k) mod N]
~=0
Properties and Rules
Commutativity x[k]«hlk] = h[k]*x[k]
Associativity (z[k] x glk]) xh[k] = x[k] = (g[k] = h[k])
Distributivity zlk] * (glk] + h[k]) = (x[k]*glk]) + (x[k] = h[k])
Neural Element z[k]xd[k] = z[k]
Multiplication a(z[k]*h[k]) = a x[k]*h[k] = z[k] *xa h[K]
Discrete-Time Fourier Transform (DTFT)
X = F (el = > alkle olt] = o {X (@) = o /W X (&0
k=—occ -
Properties and Theorems
Periodicity X (7 = X (e7(¥H2m)
Time Reversal z[—-k] o—e X(eTY)
Conjugation z*[k] o—e X*(e7%)
Convolution z[k]xh[k] o—e X(&’?). H(e’?)
Multiplication zk] - h[k] o—e LX(77)® H(’?)
Shift (k € Z) zlk— k] o—e e TIX (1Y)
Modulation (o € R) IWkzk] o—e  X(e/20))
Multiplication by k kxlk] o—e j-LX (V)
Parseval’s Theorem k;w | [k] |2 = % B ‘X(em) )2 dQ
Correspondences
Sk] o—e 1
1 o—e MI(Z)
k] o—e w4 3UI(5)
L =)
(fir l[a] <1) aFelk] o—e —
cosfk]  o—e b (111 (2420) 1 111 (%))
ok o—s (11 (%42) - 1 (%00))
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Discrete Fourier Transform (DFT)
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z[k] = IDFTy {X[p]} =
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=5 2 Xl ¥
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p=0

Properties and Theorems

Periodicity X[p] =  X[p+N]
z[k] = z[k+ N]
Time Reversal z[—k] o—e X[N — ]
Conjugation z'lk] o—e X*[N — ]
Periodic Convolution z[k]®hlk] o—e X[u]- H[u]
Multiplication z[k] - h[k] o—e & X[u]® H[u]
Cyclic Shift (k € Z) alk— kK] o—e e IFPX[y
Modulation (A € Z) erWWk’\x[k} o—e  X[u—)
Parseval’s Theorem S | [k]|? = 1 Nz_l | X [u])?
k=0 N p=0
Correspondences
ok] o—e 1
1 o—e N iy
cin| Y20—r5F)
o oe muiptyt LT
=
recta [k] o—e e TITH = S:r[]Ew?i;?

z-Transform

X(z) = Z{z[k]} = i z[k]z™F zlk] = Z7H{X(2)} = % 74 X(2)2"1dz
k=—co CCKb
Properties and Theorems Convergence
Linearity Azi[k] + Baalk] o—e AXi(z)+ BXa(z) KbDKb{X:}NKb{X,}
Time Reversal z[-k] o—e X(z71) {z ’ z ' € Kb{X}}
Conjugation z*k] o—e X*(z%) Kb{X}
Shift (x € Z) z[k — k] o—e 27"X(2) Kb{X} Z=0undz — oo
Multiplication by k kalk] o—e —2LX(2) Kb{X} } T ey
Modulation (a € C) a*zk] o—e X(Z%) {z ]2 eKb{X}}
Convolution z[k] x h[k] o—e X (z) - H(z) Kb D Kb{X1} NKb{H}
Correspondences
Sk] o—e 1 C
k] o—e Zo |z] > 1
a“elk] o—e I 2| > lal
—ate[~k—1 o—e 2 2| <al
kelk] o—e e |z| > 1
ka*elk] o—e = 2| > |al
sin[Qokle[k] o—e #O?gw |z| > 1
cos[Qklelk] o—e FE=coso) 2] > 1

22 -2z cos Qo+1
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