
the notions of the domain and range 
of functions and operators in discussing 
programs and metaprograms. 

Chapter 1, which deals with number 
systems, congruences, symbolic logic, 
and encoding, is followed by three 
chapters that treat manual, semiauto- 
matic (punched card), and automatic 
equipment. It is clear that some knowl- 
edge of such devices is important to 
the computer user. It is, however, 
equally clear that a substantial portion 
of a college senior's two-semester 
course should not be devoted to these 
topics. For such a course, I would 
much prefer to use a textbook in which 
the space devoted to these topics is 
considerably decreased and the savings 
assigned instead to an elaboration of 
the topics treated in chapters 5, 6, 7, 
and 8. 

The authors have chosen to devote 
a good portion of chapters 4 and 5 to 
the obsolescent IBM-650 computer and 
to use this as a hypothetical machine 
in the subsequent discussions. I concur 
with the authors in their advocacy of 
the use of an actual computer in dis- 
cussing computer coding and computer 
organization. I cannot, however, agree 
that the IBM-650 is a "not atypical" 
computer nor do I feel that the exist- 
ence of programs which simulate the 
IBM-650 on many modern computers 
is a justification for discussing the or- 
ganization of the IBM-650. 

The discussions of programming, 
searching and sorting, and metapro- 
grams, in chapters 6, 7, and 8, respec- 
tively, constitute the best part of the 
book. These chapters contain many 
actual programs and are well written. 
The authors stress the fundamental 
ideas and illustrate them by cogent 
examples. Some of the material in 
these chapters is a selection and a sim- 
plification of the treatment given in 
Iverson's excellent research monograph 
A Programming Language, also pub- 
lished by Wiley. 

It is most unfortunate that the au- 
thors did not replace the material on 
the IBM-650 by corresponding mate- 
rial on a nonobsolescent computer and 
that they devoted so much space to 
manual and punched card equipment. 
If these lapses had been corrected, the 
authors' goal would have been better 
achieved and they would have written 
an excellent, comprehensive introduc- 
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Mathematics 

Nonlinear Mathematics. Thomas L. 
Saaty and Joseph Bram. McGraw- 
Hill, New York, 1964. xvi + 381 
pp. Illus. $12.50. 

Four brief quotations from the pref- 
ace will suggest the spirit and the flavor 
of this fine new book by Saaty and 
Bram. 

"Nonlinear mathematics is the mathe- 
matics of the day. Modern science 
demands it. .... This volume is in- 
tended for the teacher who feels a need 
to unify the prolific subject matter of 
nonlinear mathematics. . . . Besides 
mathematicians we have written this 
book with scientists, engineers, econ- 
omists, operational analysts, and other 
interested readers in mind. . . . We 
have tried to give more than a compi- 
lation of known techniques, to convey 
a spirit. In this spirit we integrate dif- 
ferent topics of mathematics to show 
their interactions, to stimulate inven- 
tiveness through variety and to empha- 
size their origins from interaction with 
natural phenomena in physics, engi- 
neering and economics." 

The first two chapters recapitulate 
the well-established theory of linear and 
nonlinear transformations and develop 
basic methods for solving systems of 
nonlinear algebraic and transcendental 
equations. Then a beginning discussion 
of linear programming theory precedes 
an 80-page treatment of nonlinear opti- 
mization and nonlinear programming. 
The better-known algorithms available 
for the construction of solutions of 
linear and nonlinear optimization prob- 
lems are treated extensively. 

The latter half of the book deals 
with nonlinear ordinary differential 
equations, automatic control theory, 
and linear and nonlinear prediction 
theory. Perturbation methods, stability 
theory, periodic solutions, and, espe- 
cially, Lyapunov's stability theory are 
presented. A brief summary of useful 
techniques for solving nonlinear equa- 
tions is noteworthy. Problems of ran- 
dom disturbances in control and com- 
munication are treated on the basis of 
the rather recent successes in the field 
of random processes. 

Omitted, by choice, are topics in 
nonlinear partial differential equations, 
nonlinear integral and difference equa- 
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methods. The style is informally peda- 
gogic and conversational. Proofs are 
minimized to allow more extensive in- 
terpretation, motivating illustrations, 
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and discussion of background and ra- 
tionale. The presentation of ideas fol- 
lows an effective sequential pattern: 
uniqueness and existence results, char- 
acterization, construction of solutions, 
convergence, approximation, and er- 
rors. 

Readers of Science, and many others, 
will find this book of special interest. 
It provides an orderly, motivated treat- 
ment of these important topics, aimed 
at the senior or early graduate level. 
The authors have succeeded admirably 
in presenting this material in a form 
suitable for reading or for use in teach- 
ing. Insight, applications, and interre- 
lationships have been developed. The 
extensive bibliography will be especially 
helpful to nonspecialists. 

Here, then, is a book that should 
appeal to mathematicians in academic 
departments and to mathematics prac- 
titioners. 

B. H. COLVIN 

Boeing Scientific Research 
Laboratories, Seattle, Washington 
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ston, New York, ed. 2, 1964. 379 pp. Illus. 
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ram Goldstein. Macmillan, New York, 
1964. 284 pp. Illus. $9.50. 

British Ecological Society Jubilee Sym- 
posium Supplement. A symposium held at 
London in March 1963. A. MacFadyen 
and P. J. Newbould, Eds. Blackwell, Ox- 
ford, England, 1964. 248 pp. Illus. Paper, 
50s. Nineteen papers on the history of 
ecology in Britain, ecology and conserva- 
tion, Quaternary ecology, production ecol- 
ogy, experimental and autecological 
studies, and the community concept. The 
volume is published as a supplement to 
the Journal of Ecology (vol. 25) and the 
Journal of Animal Ecology (vol. 33). 

The Cell. Biochemistry, physiology, mor- 
phology. vol. 6, Supplementary Volume. 
Jean Brachet and Alfred E. Mirsky, Eds. 
Academic Press, New York, 1964. 578 
pp. Illus. $18. Six papers: "The protozoan 
nucleus," Karl G. Grell; "The cytoplasm 
of Protozoa," William Trager; "The fun- 
gi," John B. Raper and Karl Esser; "The 
plant cell: Aspects of its form and func- 
tion," Bruce R. Voeller (with electron mi- 
crographs by Myron C. Ledbetter and 
Keith R. Porter); "Sensory cells," R. Cor- 
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First application of direct thermoelectric 
cooling to precision analytical instrumen- 
tation results in Cryoscope and Osmom- 
eter line with unique advantages. 

MAJOR FEATURES 
a Direct coupled thermoelectric cooling 

requires no liquid baths, pumps, 
compressors or stirrers. 

? Ready for use seconds after turning 
on; complete freezing point 
determination in two minutes. 

* Sample may be reheated and refrozen 
without removal from instrument. 

* Shock and vibration resistant 
amplifier and meter; no delicate 
galvanometer. 

* One ml. sample size. 

APPLICATIONS 
Freezing point depression of solutions. 

Molecular weight determinations. 
Detection of adulterations. 

Monitoring water content of milk. 

Body fluid and biological fluid osmolarity. 
Melting and softening points. 

The Model CY-1 Cryoscope is direct reading in 
.001?C from 0?C to -1?C. 
The Model CY-2 Osmometer is direct reading in 
milliosmols from 0 to 3000 milliosmols in 
switch selected ranges. 
Repeatability is ? .001?C or better on a stand- 
ard 1 ml. size sample. 

COMPLETE TECHNICAL DETAILS ARE 
AVAILABLE ON REQUEST. 

We invite your inquiry. 
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Probleme der Orchidee/ngattung Ophriys. 
Hans Sundermann and Wolfgang Haber, 
Eds. Naturwissenschaftlichen Vereins, 
Wuppertal, Germany, 1964. 72 pp. Illus. 
Paper. 

Laboratory Techniques in Botany. M. 
J. Purvis, D. C. Collier, and D. Walls. 
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Microbes: Their Growth, Nutrition, and 
Interaction. Alfred S. Sussman. Heath, 
Boston, 1964. 134 pp. Illus. Paper. 

Microbiological Methods. C. H. Collins. 
Butterworth, Washington, D.C., 1964. 340 
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ner. Wiley, New York, ed. 2, 1964. 394 
pp. Illus. $8. 

Progress in the Chemistry of Fats and 
Other Lipids. vol. 7, pt. 2. R. T. Holman, 
Ed. Pergamon, London; Macmillan, New 
York, 1964. 129 pp. Illus. Paper, $5. 
Three papers: "Gas chromatography of 
lipids," E. C. Horning, A. Karmen, and 
G. C. Sweeley; "The coenzyme Q group 
(ubiquinones)," F. L. Crane; and "Anti- 
dioxidant effects in biochemistry and 
physiology," J. G. Bieri. 

Quantum Aspects of Polypeptides and 
Polynucleotides. A symposium (Stanford 
University), March 1963. M. Weissbluth, 
Ed. Interscience (Wiley), New York, 1964. 
571 pp. Illus. $22.50. 

Radiation, Isotopes, and Bone. Franklin 
C. McLean and Ann M. Budy. Academic 
Press, New York, 1964. 230 pp. Illus. 
Paper, $3.45; cloth, $5.95. 

Radioactive Metal Mobilization in Med- 
icine. Alexander Catsch. Translated from 
the German by Bergene Kawin. Thomas, 
Springfield, Ill., 1964. 182 pp. Illus. $7.50. 

Recent Advances in Biological Psychi- 
atry. vol. 6. Proceedings of the 18th an- 
nual convention and scientific program of 
the Society of Biological Psychiatry (At- 
lantic City, N.J.), June 1963. Joseph Wor- 
tis, Ed. Plenum Press, New York, 1964. 
292 pp. Illus. $13.50. Five parts: Certain 
Neurobiologic Substrates of Behavior, 
Normal and Pathologic; The External 
Milieu: Sensory and Sleep Deprivation, 
Clinical-Psychological; The External Mi- 
lieu: Sensory Isolation in the Human: 
Mechanisms Involved in Observed Effects; 
The Internal Milieu: Behavioral Effects of 
Experimental Manipulations; and The In- 
ternal Milieu: Clinical Responses to Con- 
trolled Manipulation. 

Recent Advances in the Embryology of 
Angiosperms. P. Maheshwari, Ed. Inter- 
national Soc. of Plant Morphologists, Univ. 
of Delhi, Delhi, India, 1963. 477 pp. Illus. 
Fourteen papers: "History and present 
status of plant embryology," P. Mahesh- 
wari; "Male gametophyte," K. Steffen; 
"Ovule," R. N. Kapil and I. K. Vasil; 
"Female gametophyte," B. M. Johri; "Fer- 
tilization," K. Steffen; "Endosperm," R. 
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ner. Wiley, New York, ed. 2, 1964. 394 
pp. Illus. $8. 

Progress in the Chemistry of Fats and 
Other Lipids. vol. 7, pt. 2. R. T. Holman, 
Ed. Pergamon, London; Macmillan, New 
York, 1964. 129 pp. Illus. Paper, $5. 
Three papers: "Gas chromatography of 
lipids," E. C. Horning, A. Karmen, and 
G. C. Sweeley; "The coenzyme Q group 
(ubiquinones)," F. L. Crane; and "Anti- 
dioxidant effects in biochemistry and 
physiology," J. G. Bieri. 

Quantum Aspects of Polypeptides and 
Polynucleotides. A symposium (Stanford 
University), March 1963. M. Weissbluth, 
Ed. Interscience (Wiley), New York, 1964. 
571 pp. Illus. $22.50. 

Radiation, Isotopes, and Bone. Franklin 
C. McLean and Ann M. Budy. Academic 
Press, New York, 1964. 230 pp. Illus. 
Paper, $3.45; cloth, $5.95. 

Radioactive Metal Mobilization in Med- 
icine. Alexander Catsch. Translated from 
the German by Bergene Kawin. Thomas, 
Springfield, Ill., 1964. 182 pp. Illus. $7.50. 

Recent Advances in Biological Psychi- 
atry. vol. 6. Proceedings of the 18th an- 
nual convention and scientific program of 
the Society of Biological Psychiatry (At- 
lantic City, N.J.), June 1963. Joseph Wor- 
tis, Ed. Plenum Press, New York, 1964. 
292 pp. Illus. $13.50. Five parts: Certain 
Neurobiologic Substrates of Behavior, 
Normal and Pathologic; The External 
Milieu: Sensory and Sleep Deprivation, 
Clinical-Psychological; The External Mi- 
lieu: Sensory Isolation in the Human: 
Mechanisms Involved in Observed Effects; 
The Internal Milieu: Behavioral Effects of 
Experimental Manipulations; and The In- 
ternal Milieu: Clinical Responses to Con- 
trolled Manipulation. 

Recent Advances in the Embryology of 
Angiosperms. P. Maheshwari, Ed. Inter- 
national Soc. of Plant Morphologists, Univ. 
of Delhi, Delhi, India, 1963. 477 pp. Illus. 
Fourteen papers: "History and present 
status of plant embryology," P. Mahesh- 
wari; "Male gametophyte," K. Steffen; 
"Ovule," R. N. Kapil and I. K. Vasil; 
"Female gametophyte," B. M. Johri; "Fer- 
tilization," K. Steffen; "Endosperm," R. 
N. Chopra and R. C. Sachar; "Embryo," 
P. Crete; "Apomixis," E. Battaglia; "Poly- 
embryony," P. Maheshwari and R. C. 
Sachar; "Artificial culture of embryos," 
Mary E. Sanders and Nancy Kent Ziebur; 
"Control of fertilization and embryo de- 
velopment," N. S. Rangaswamy; "Plant 
embryos as reaction systems," C. W. 
Wardlaw; "Fruit development," J. P. 
Nitsch; and "Embryology and taxonomy," 
B. M. Johri. 

A Stereotactic Atlas of the Brain Stem 
of the Cat. Comprising the cord, the me- 
dulla oblongata, the pons, and the mesen- 
cephalon. pts. 1 and 2. W. J. C. Verhaart. 
Davis, Philadelphia, 1964. pt. 1, 90 pp. 
(text); pt. 2, unpaged (plates). $24.50. 

The Story of the Plant Kingdom. Merle 
C. Coulter. Revised by Howard J. Ditt- 
mer. Univ. of Chicago Press, Chicago, ed. 
3, 1964. 477 pp. Illus. $5.75. 

Studies on the Physiology of Phase In- 
duction in Locusta Migratoria Migratori- 
oides. R. Staal and F. G. B. Staal. Veen- 
man and Zonen, Wageningen, Netherlands, 
1961. 132 pp. Illus. Paper, Fl. 14.75. 

Thirst. Proceedings of a symposium 

Studies on the Physiology of Phase In- 
duction in Locusta Migratoria Migratori- 
oides. R. Staal and F. G. B. Staal. Veen- 
man and Zonen, Wageningen, Netherlands, 
1961. 132 pp. Illus. Paper, Fl. 14.75. 

Thirst. Proceedings of a symposium 

, E .I I I . CARY Model 15 CARY Model 15 . -- T- ~ 
T^ 

_ ̂ ~.--.- .. 
_.^ ^CARBON DISULFIDE (VAPOR) j NAPHTHALENE ............. ......----.--- - .......... ........... Scan: 2 A/sec. X Scan: 2 A/sec. 

, 
.. . J . f . Path Length: 10 cm Path Length: 1.0 cm 

....~._...................................L..... ... .......,... ........... ..... ... .......... ............ .3.............. Path Length: 10 cm J ' Pat h Le ngth: 1.0 c m . I i I | | J ' It ~R ul Betorution: Bett tn A I 

__~ }.- i li -D- ? -30 ~A- ~ ~ 144_~~ i A - -- A-5 A- 

t"****------- '- 

:' 

--'---- -'**1--t -""- '--^ -_-_- ^ Siz l mm ^ 

.. -.-.t +81174j T l-...... . ..4...... 

7 _ zi)c z iz .z.-X----- & II] t I 

i,_,^^ ^^^,^J,,,,,,J,,, ,J,^^^^,_____ lo~~~~.... ........f.i y.... . .. --- --------^--'''00 __...1. 

X . ........ ----' -- 0.00 

, E .I I I . CARY Model 15 CARY Model 15 . -- T- ~ 
T^ 

_ ̂ ~.--.- .. 
_.^ ^CARBON DISULFIDE (VAPOR) j NAPHTHALENE ............. ......----.--- - .......... ........... Scan: 2 A/sec. X Scan: 2 A/sec. 

, 
.. . J . f . Path Length: 10 cm Path Length: 1.0 cm 

....~._...................................L..... ... .......,... ........... ..... ... .......... ............ .3.............. Path Length: 10 cm J ' Pat h Le ngth: 1.0 c m . I i I | | J ' It ~R ul Betorution: Bett tn A I 

__~ }.- i li -D- ? -30 ~A- ~ ~ 144_~~ i A - -- A-5 A- 

t"****------- '- 

:' 

--'---- -'**1--t -""- '--^ -_-_- ^ Siz l mm ^ 

.. -.-.t +81174j T l-...... . ..4...... 

7 _ zi)c z iz .z.-X----- & II] t I 

i,_,^^ ^^^,^J,,,,,,J,,, ,J,^^^^,_____ lo~~~~.... ........f.i y.... . .. --- --------^--'''00 __...1. 

X . ........ ----' -- 0.00 

3075 A 3075 A 3150 A 3150 A 3225 A 3225 A 3300 A 3300 A 3000 A 3000 A 3150 A 3150 A 

The spectra illustrate the excellent performance of the Model 15 not only with 
a sample (CS2) under ideal conditions, but also with a small, dense, prob- 
lem sample (Naphthalene). For Model 15 details, ask for Data File E-308-64. 
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PRE-BLENDS, ... 
DISPERSES LIQUIDS, GRANULATES... IN JUST MINUTES 
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If you have any liquid-solids or solid- 
solid blending requirements, consider 
the P-K Liquid-Solids Blender. It's a 
fast, efficient and extremely versatile 
laboratory tool. With it, you'll find most 
blending operations can be accom- 
plished in 1 to 5 minutes, achieving a 
uniformity not attainable with other 
types of mixing equipment. 
3 Different Blending Actions 
Gentle Precision Blending. Unique 
"Twin-Shell" tumbling action will not 
cause attrition of even the most delicate 
crystals. 
Intensive Mixing of Hard-to-Blend Dry 
Solids. Exclusive "rabbit ear" dispersion 
blades on rapidly revolving bar break 
up agglomerates. 
Liquid Solids Blending. Disperses and 
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blends, uniformly, liquids of any viscos- 
ity with dry solids. (Blends from 1/2% 
liquids by weight to whatever percent- 
age solids can absorb and still remain 
a solid.) Liquid is introduced into hol- 
low shaft of revolving bar by gravity 
or pump. Then, flung outward from dis- 
persion discs into the tumbling mass of 
dry materials. 

P-K Liquid Solids Laboratory Blend- 
ers are available in 8- and 16-qt. capaci- 
ties, in transparent lucite or stainless 
steel. For complete technical informa- 
tion and prices, write to P-K's Chemical 
and Process Equipment Division, 1011 
Hanson St., East Stroudsburg, Penna. 
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Model ME1501. Inside dimensions: 31" high, 32" wide, 32" deep. Custom 
sizes also available. 16-gauge stainless steel is standard. 20-gauge optional. 

For detailed information, send Science inquiry card. 
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(Tallahassee, Fla.), May 1963. Matthew J. 
Wayner, Ed. Pergamon, London; Macmil- 
lan, New York, 1964. 578 pp. Illus. $20. 

The Thyroid Gland. vols. 1 and 2. 
Rosalind Pitt-Rivers and W. R. Trotter, 
Eds. Butterworth, Washington, D.C., 
1964. vol. 1, 454 pp. $18.50; vol. 2, 337 
pp. Illus. $13.50. 

Veterinary Toxicology. Annals of the 
New York Academy of Sciences, vol. l l, 
art. 2. Harold E. Whipple, Ed. The Acad- 
emy, New York, 1964. 253 pp. Illus. 
Paper, $5. Twenty-five papers that resulted 
from a conference on problems related to 
the general increase in the use of chem- 
icals in livestock husbandry and agricul- 
ture. The conference, which was spon- 
sored by the Academy and the American 
College of Veterinary Toxicologists, was 
held in July 1963. 

Vitamin B12 Coenzymes. Annals of the 
New York Academy of Sciences, vol. 112, 
art. 2. Harold E. Whipple, Ed. The Acad- 
emy, New York, 1964. 375 pp. Illus. Pa- 
per, $7. A series of 36 papers presented 
at a conference held in April 1963. The 
sections are entitled Chemistry, Chemical 
Synthesis, and Biosynthesis of Corrin Co- 
enzymes; Enzymic Roles of Cobamide 
Coenzymes; and B12-Coenzymes in Micro- 
organisms and Animals. 

The Yorkshire Jurassic Flora. vol. 2, 
Caytoniales, Cycadales and Pteridosperms. 
Thomas Maxwell Harris. British Museum 
(Natural History), London, 1964. 199 pp. 
Illus. Plates. ?6 10s. 

General 

The Natural Philosopher. Papers devoted 
to the history of physics and to the in- 
fluence of physics on human thought and 
affairs through the ages. vol. 2. Daniel E. 
Gershenson and Daniel A. Greenberg, Eds. 
Blaisdell, New York, 1963. 135 pp. Illus. 
Paper, $1.95; cloth, $2.95. Contents: The 
first chapter of Aristotle's "Foundations 
of scientific thought" (a new translation 
by the editors); "Einstein's first paper on 
quanta," by M. J. Klein; "The great van 
Marum electrical machine," by B. Dibner; 
and "The quantification of the concepts 
of electric charge and electric current," 
pt. 1, by W. J. King. 

Polish Research Guide, 1964. Jerzy 
Koztowski, Ed. Translated by Lidia 
Damm. Published for the National Science 
Foundation (Washington, D.C.) by Cen- 
tralny Instytut Informacji, Warsaw, Po- 
land, 1963 (order from Office of Technical 
Services, Washington 25, D.C.). 431 pp. 
Paper, $4.25. Contents: The institutions 
covered include the Polish Academy of 
Sciences (names of members are provided 
as well as a list of the attached research 
institutes, committees, and commissions); 
governmental research institutes for the 
application of nuclear energy; universities 
and colleges; other research institutions; 
archives, museums, and research libraries; 
learned societies and scientific-technical 
organizations. The guide is based on in- 
formation supplied by the institutions and 
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