Appendix J

1500BCE |OCE |500 [1000  [1400]1650
Chinese Pythagoreans Brahmagupta Leonardo
Babylonia Euclid Diophantus Bhaskara Bombelli
Archimedes al-Khawarizmi  Copernicus
Caeser 830 Marco Polo

Figure J.1: Timeline from the early Asians to Bombelli (p. 3).

[1526 [1596 [1650 |1700 |[1750 |1800 |1850
Bombelli Descartes Johann Bernoulli Gauss
Fermat Euler Cauchy
Galileo Daniel Bernoulli
dAlemhert

Figure J.2: Timeline from Descartes to Cauchy (p. 5).
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282 APPENDIX J. TIME LINES

Chronological history: 16" to 19" centuries

|1525|1564 |1650 [1750 |1800 [1875 |1925
Bombelli Newton NapoleanMaxwell WWI
Descartes Johann Bernoulli Cauchy  Hilbert
Mersenne Euler Riemann
Huygens [Daniel Bernoulli Rayleigh
Galileo Jacob Bernoulli  Gauss Einstein
Fermat d'Alembert Helmholtz

Mozart Lincoln

Figure J.3: Timeline from Bombelli to Gauss (p. 9).

[1640 [1700 [1750 [1800 [1850 [1900 [1950
Newton Gauss
Johann Bernoulli Stokes
Danigl Bernoulli Helmholtz
Eulgr Kirchhoff
dAlembert Kelvin
Riemann Einstein
Mozart Maxwell  Brillouin
Beethoven Rayleigh
Heaviside
Poincare
Cauchy Sommerfeld

Figure J.4: Timeline from Newton to Brillouin (p. 54).



Appendix K

Figure K.1: Venn diagram showing relations between Engineering, Mathematics and Physics (p. viii).

Figure K.3: Newtons method, applied to two polynomials: real roots (left); complex roots (right) (p. 59).
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284 APPENDIX K. COLOR PLATES

w = s-sqrt(j)

Figure K.4: Colorized plots: Left: trivial case w(s) = s; Right: Offset w(s) = s — /7 (p. 130).

w = sin((s-) _/2)

Figure K.6: Colorized plots of w(z) = e (left) and w(z) = In(2) (right) (p. 131).
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z(s)=atan(s) s = (i12)log((1-i2)/(1+i2))
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Figure K.7:  Plots of w(z) = atan(z) (left) and w(z) = % In 152 (right) (p. 138).

Figure K.8: Colorized plots of w(s) = s? (left) and w(s) = —/—s (right) (p. 151).

HISEKX

Figure K.9: Plot of 3D version of w(s) = ++/s showing both +sheets and cut on = 0 (p. 150).



286 APPENDIX K. COLOR PLATES

w = sqri(s) W= exp(j w)sqri(s)

Figure K.10: Plots of w(s) = s, w(s) = /s and w(s) = e™+/s (p. 152).

w=sqrt( =« /s)

Figure K.11: Plotof w(s) = y/m/s (left) and w(s) = v/'s2 + 1 (right) (p. 153).
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Figure K.12: Plot of w(s) = cos(wz) (right) and w(z) = Jo(7z) (left) (p. 166).

S = besselj(o, ow z) = 9esselh(0,1,

™ 2/2)
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Figure K.13:  Plot of Bessel function Jo (=) and Hankel function HS" (72/2) (p. 167).
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Figure K.14: Baffled conical horn (p. 185).

Figure K.15: Webster horn equation setup for derivation (p. 258).



