ELEC 310 formulas

complex functions

= 0, 1(2) = u(e,5) + (2, )

transfer function, ratio of polynomials with poles and zeros

z-transform

H(z) = i hlk]z=F
k=0

inverse z-transform, ¢ encloses all poles of H (z)z"~!

h[k] = %j/CH(z)zk_ldz
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c encloses all poles of H(z)z

geometric series
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basic inverse z-transform use geometric series with w = pz~! to obtain transform pair
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Residue theorem
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res

sum of all residues at poles inside c.

first order pole
res,=q I'(z) = lim,,.[(z — a) F(2)]

if F(z) = g(%, then

second order pole

. d 9
res,=,F(z) = lzmz_ma[(z —a)*F(z)]
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third order pole
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res,=q.I'(z) = lim,_,

mth order pole
1 d(m—l)

l 2aer HE = A" )] (14)

res,=q.'(z) = lim,_,
frequency response (amplitude and phase), sampling rate f;

H(f):H(Z)|Z exp(j2mf/fs) fs/2<f<fs/2 (15)

Discrete Fourier Transform (DFT) is frequency response sampled at Ny samples around the
whole unit circle — f;/2 < f < f;/2 with frequency resolution (step size) fo = fs/No

Hr] = H(f)|f=rfo=rf./Ns0 <7 < No—1 (16)
= ( )|Z exp(j2nf/fs) |f rfs/No (17)
= (Z)|z exp(j2mr /No) (18)
= E B |z exp(j2mr /Ng) (19)
k=0
Ng—1
= Z klexp(—j2nrk/No) (20)
inverse DFT
1 No—-1
hlk] = oA E H{rlexp(+j2nrk/No) (21)
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