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n Numbers everywhere

Selected topics in numerical analysis

[l -t Numerical evaluation
111 Evaluation of famons constants
1.1.2 Evaluation of elementary functions
1.1.3 Special functions
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1.2.1 Matrix algebra
1.2.2 Non-linear equation syste s
123 Differentinl equations
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Exploratory computation 51
Collected intra- and interdisciplinary projects
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L1.1 Planar geomelry probiems 52
2.1.2 Symbaolic manipnlation 55
2.1.3 Keal and complex analysis [
2.2 Nature-motivated models (1
22,1 Newral network experiments Th
2.2.2 Genetic akgorithms and artificial life T
B 23 Projects from biology 70
2.3.1 Population models 79
2.3.2 Physinlogy, nemrabindogy, andmedicine 54
2.3.3 Muolecular bislogy &9
. 2.4 Projects from physics and chemistry 22
2.4.1 Classhen| physics 93

2.4.2 Quantum theory L2

2.4.3 Molecules apd structure 107

144 Relativity 110
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n The lure of large numbers
Projects in number theory

. 3.1 Large-integer arithmetic
3.1.1 Testing the operations

- 3.2 Prime numbers
321 Mersenne primes

322 Primes in general

. 3.3 Fast algorithms
131 Fast mmtiplication
3.3.2 Fast mwoed, division, inversion
L33 Other fast algorithms

. 3.4 Fuctoring

14.1 Factoring algorithms
1.4.2 Sintws of Fermai numbers
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The FFT forest

The ubiguitons FFT and its relatives

. 4.1 Dviscrete Fourier transform

4.1.1 Fundamental DFT manipulations

4.1.2 Alpehraic aspects of the DET
4.1.3 DFT test sagnals
d.1.4 Direct DFT sofiware

I 42 FFT algorithms
4.2.1 Recursive FIFTs
4.2.2 FFT indexing and butterflies
4.2.3 Complex FFTs, ¥ u power of 2
4.2.4 Reulsignal FFTs
4.1.5 FFTs for other radices
4.2.6 FF1s in higher dimensions
4.2.7 Applications of the FFT

[l 4 Real-valued transforms
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4.3.1 Discrete cosine transform
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4.3.4 Square-wave transform
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[ 4-4 Number-theoretic transforms
4.4.1 Exploring number-theoretic transforms

Wavelets

Young arrivals in the transform family

. 5.1 Chords, motes, and litthe waves
5.1.1 Windowed Fourier transform
5.1.2 Continuous wavelel transform

. 5.2 Discrete wavelet bases

5.2.1 Example wavelet expansions
5.2.2 Mother function and ity wavelet
5211 Wavelets of compact suppor

. 5.3 Discrete wavelel transform

5.3.1 Fost wavelet transfora algorithns
5.3.2 Applications of Fast wivelet transforms
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Complexity reigns 229

Choos & fructals & such
B 61 Chaos 230
6. 1.1 Quadratic map algebra o v
1.2 Bifurcation and chans 2

1.3 Chaos models 240

1.4 Chaos, siability, and Lyapunoy exponenis 151

6.1.5 Applications of chaos theory 153

[ 62 Fractals 254
62,1 Theory of fractals 258

fd.d Visoulization of fractals 262

6.2.3 Fractal Brownian noise 273

.24 Measurement of fractal dimension 284
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Signals from the real world

Projects in signal processing

- 7.1 Data compression

T-1.1 Toswr of hrssless data compressors

Il 7.2 Sound

7.2.1 Exnmples of sound processing
7.2.2 Examples of sound compression

. 7.3 Images

7.3.1 Examples of image processing
7.3.2 Image compression

. Appendix

Support code for the book Projects
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