
Nomenclature

x̆ Symmetric extension of a vector

x̂ DFT of the vector x

λS Continuous requency response of a filter

λS,n Vector frequency response of a filter

ω Angular frequency

⊕ Direct sum

⊗ Tensor product

x(e) Vector of even samples

x(o) Vector of odd samples

φ
m

Wavelet basis, before transform

Ed Filter which delays with d samples

FN N ×N -DCT matrix

FN N ×N -Fourier matrix

O(f(x)) Order of a function

O(N) Order of an algorithm

Sf Matrix with the columns reversed

VN,T N ’th order Fourier space

W (0,1)
m Resolution m Complementary wavelet space, LH

W (1,0)
m Resolution m Complementary wavelet space, HL

W (1,1)
m Resolution m Complementary wavelet space, HH

Cm Wavelet basis, after transform, reordered
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DN = {d0,d1, · · · ,dN−1} N -point DCT basis for RN

DN,T Order N Fourier basis for VN,T

EN = {e0, e1, · · · , eN−1} Standard basis for RN

FN,T Order N complex Fourier basis for VN,T
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Mathematics index

AD conversion, 47
algebra, 87
analysis, 20

equations, 20
angular frequency, 94

bandpass filter, 107
bit rate, 47
block, 285
block diagonal matrices, 204
block matrix, 75

change of coordinates
in tensor product, 297

Complex Fourier coefficients, 29
continuous sound, 8
convolution

sequences, 101
vectors, 100

coordinate matrix, 296

DCT basis, 137
DCT coefficients, 137
DCT matrix, 137
detail space, 163
DFT coefficients, 56
digital

sound, 8, 46
digital filter, 86
Direct sum

canonical basis, 170
linear transformations, 180

direct sum
vector spaces, 163

Dirichlet conditions, 21
Discrete Cosine transform, 137
Discrete Wavelet Transform, 171

elementary lifting matrix
even type, 249
odd type, 249

error-resilient, 285

FFT factorization, 76

filter coefficients, 84
Fourier analysis, 17
Fourier coefficients, 19
Fourier domain, 20
Fourier matrix, 56
Fourier series, 18
Fourier space, 18
Fourier transform

discrete, 56
frequency domain, 20
frequency response

continuous, 94
vector, 86

Haar wavelet, 172
highpass filter, 107

ideal highpass filter, 107
ideal lowpass filter, 107
IDFT, 58
impulse response, 90
interpolating polynomial, 69
interpolation formula, 72

ideal
periodic functions, 72

Inverse Discrete Wavelet Transform,
171

least square error, 18
length, 100
lifting factorization, 251
linear phase

digital filters, 132
lowpass filter, 107
LTI filters, 119

mother wavelets, 166
MRA-matrix, 205
multiresolution analysis, 177
multiresolution model, 155

Order N complex Fourier basis for
VN,T , 28

Order N Fourier basis for VN,T , 20
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Order of a function, 78
Order of an algorithm, 78

Parallel computing
with the DCT, 147
with the DWT, 285
with the FFT, 79
with the revised FFT, 151

perfect reconstruction system, 211
pure digital tones, 55

samples, 47
sampling, 47

frequency, 47
period, 47
rate, 47

scaling function, 159, 177
separable extension, 303
sound channel, 49
square wave, 15
subband

HH, 306
HL, 306
LH, 306
LL, 307

symmetric extension, 65
synthesis, 20

equation, 20
vectors, 57

tensor product, 287
of function spaces, 303
of functions, 303
of matrices, 289
of vectors, 289

tile, 285
time domain, 20
time-invariant, 119
Toeplitz matrix, 83

circulant, 83
triangle wave, 15

Wavelet basis, after transform, re-
ordered, 204

Wavelet basis, before transform, 204
wavelet coefficients, 171
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Index for MATLAB commands

audioplayer, 49

conv, 101, 116

dct, 141
double, 268

fft, 77

idct, 141
ifft, 77
imageview, 269
imread, 268
imwrite, 268

play, 48
playblocking, 48

rand, 52

uint8, 268

wavread, 49
wavwrite, 49
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