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Note
This thesis, text and figures, was typeset using the facilities of MIT’s Project MAC and Artificial
Intelligence Laboratory and printed on a Xerox Graphics Printer—a precursor to today’s laser
printers. The typesetting software consisted of TECO macros written by John Kulp together
with graphics routines that I wrote. (Recall that the first version of Knuth’s TEX only became
available in 1978.)
Unfortunately, the source files are no longer available. So this is a facsimile of the thesis
produced by scanning a clean copy, converting the images to png figures, including these figures
in a LATEX file, and processing this with pdflatex. The production of the png figures was done
with

DEV=/dev/scanner
scanimage --device umax:$DEV --mode Gray --resolution 300 \
-l 0.8in -t 0.6in -x 7in -y 9.5in |
pnmscale -xysize 1400 1900 |
pgmnorm -bvalue 32 -wvalue 191 | pnmdepth 7 |
pnmtopng -compress 9

In words: scan a 7 in by 9.5 in area at 300/in, scale resolution down to 200/in (the resolu-
tion of the Xerox Graphics Printer), scale the gray levels so that nearly white/black becomes
white/black, reduce pixel depth to 3 bits, and convert to png with the highest compression.
The resulting png files average about 105 bytes/page or about 0.3 bits/pixel.
A list of errata is included at the end.
Charles Karney
February 23, 2004
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Errata
p. 2, line 5: “Philosphy” → “Philosophy”.
p. 3, line 1: “Acknowledgements” → “Acknowledgments”.
p. 3, line 5: “proof-read” → “proofread”.
p. 4, line 3: “Acknowlegements” → “Acknowledgments”.
p. 8, para. 2: omit sentence “Antonsen and Ott (1976) . . . exactly.”
p. 18, eq. (2.2.16): “yo” → “y0”.
p. 25, eq. (2.3.9), first line: integral should include dt′.

p. 26, eq. (2.3.16): “]” → “
]
”.

p. 32, eq. (2.4.10): “
√

2/π” → “−
√

2/π”.
p. 34, eq. (2.4.14): “2πδ − 2πA(r, ν) . . .” → “2πδ + 2πA(r, ν) . . .”.
p. 38, fig. 3.1.1, line 2: “and” → “and”.
p. 52, eq. (4.1.1): “.” → “,”.
p. 53, eq. (4.1.5): “.” → “,”.
p. 55, line 1: “(4.1.13)” → “(4.1.12)”.
p. 55, eq. (4.1.18): “.” → “,”.
p. 65, line following eq. (4.3.2): “w2” → “w1”.
p. 70, last line: “computing” → “compute”.
p. 73, line before eq. (4.4.11): “susbtitute” → “substitute”.
p. 79, line 10: “has factor” → “has a factor”.
p. 80, eq. (4.4.30): “(2ν

√
α)” → “(2ν−1

√
α)”.

p. 81, fig. 4.4.4: “(2ν
√

α)” → “(2ν−1
√

α)”.
p. 83, eq. (4.5.10): “>” → “=”.
p. 85, caption for fig. 4.5.2: append “and for ν = 30.23”.
p. 86, line 7: “dependence of (4.5.15) angle” → “dependence of (4.5.15) on angle”.
p. 86, eq. (4.5.16): “ν1/3/(10ζ2)” → “ν1/3/(16ζ2)”.
p. 86, eq. (4.5.17) and line preceding: “0.6” → “ 1

2”.
p. 88, eq. (4.6.5): “H = I1 − . . .” → “H = I1 + νI2 − . . .”.
p. 88, 2 lines before eq. (4.6.7): “get” → “gets”.
p. 93, 6 lines before end: “stochasic” → “stochastic”.
p. 94, caption to fig. 5.1.1: “phase” → “phases”.
p. 95, line before eq. (5.1.1): “1000” → “1100”.
p. 98, eq. (5.2.7): “∇2

vφ” → “∇2
vφβ”.

p. 116, line 8: “r = −y” → “r = −ẏ”.
p. 118, eq. (B.1): “sin(ŵ1 ∓ ŵ2/n)” → “sin(ŵ1 ± ŵ2/n)”.
p. 119, eq. (B.3): “δ ∆Î1” → “−δ ∆Î1”. “. . . + 2α” → “. . .− 2α”.
p. 119, eq. (B.8): first “sin y” → “sinu”.
p. 127, ref. Bernabei et al. (1976): “M. Porkolab, T. Nagashima” → “T. Nagashima, M.
Porkolab”. “on Toroidal Devices” → “in Toroidal Devices”.
p. 130, ref. Theilhaber (1976): “Micorwave” → “Microwave”.
p. 131, ref. Zaslavskii and Filonenko (1968): “Sov. Phys. JETP 25” → “Sov. Phys. JETP 27”.
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