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One of a series

Interpolation: the mathematical art
of reading hetween the lines

It begins with the problem “Given certain isolated
points: What is happening in between?”’ Men from Napier
and Newton have then proceeded to discover

formulas for the most probable in-between points.

Recently mathematicians at the GM Research
Laboratories have been looking at new ways to interpolate
in three-dimensional space. As a result they’ve come

up with a fresh approach to the mathematical
representation of surfaces. It is called smooth surface
interpolation.

Their new interpolation formula is the sum of twelve
terms. Each term corresponds to a way you can deform an
elastic plate by bending or twisting its corners.

(Four of the ways are shown in our illustration.)

To develop a surface, those isolated points in space

are first fitted with a crisscross network of curves using a
3-D extension of shipbuilders’ spline interpolation.

Each rectangular element of the network can

then be interpolated with the new formula so it will join
smoothly and without a ripple to adjacent elements.
Result: a completely smooth surface.

A continuously differentiable surface.

A distinct contribution to mathematical theory,
this work has suggested a host of related techniques and
potential applications to our new advanced

mathematics group. We think it typical of General Motors’
constant effort to seek and ind—A BETTER WAY.

General Motors Research Laboratories

Warren, Michigan



Mathematics can be quite different from the dull and
laborious subject that many pec
This new book—uwritten primari
mentary and junior lugh school level by a
has taught in the field of junior high school mathe-
matics for over 10 years—demonstrates just how
fascinating mathematncal studies can be.

The author’s method is to use puzzles and games to
introduce the basic ideas and operations of arithme-
tic: reading and writing whole numbers, computing
averages, making change, reducing fractions, arithme-
tic of fractions and decimals, percentages, linear
measure, time, distance and welght measurements,
liquid measure, geometncal definitions and drawings,
scale drawings and map work, perimeter, circumfer-
ence, area, volume, topology, graphs (line, circle, bar,
divided bar and pictographs), powers, square and
cube roots, mathematical logic (the law of closure,
commutative. associative and distributive laws, the
law of identity), arithmetic of sign numbers, algebraic

NEW DOVER BOOKS
DP970. HISTORY OF PHYSICS IN ITS ELE-
MENTARY BRANCHES, F. Cajori. The only first-
rate history of physics in En& h language, gives non-
mathematical discussion of ideas, theories, techmquea
of each period of science, from Greeks 1920’s.
Analyzes basic topics of mechanics, light, elect,nclty
& magnetism, sound, atomic theory and structure of
matter, radmacunty etc. Stress is on modern devel-
opments (early 800°s to present). Clear, precise
e:sposmon, keen sense of hm,oncai} Slgl‘%l gaznce
aperba

‘DP968-9 BASIC THEORIES OF PHYSICS, P. G.
-Bef mann. Critical examination of important topics
ssical and modern physics. Highly original analy-
sm. full of insights and new methods of presentation
of extremely jmportant concepts in theoretical phys-
ics. Vol. I, mechanics & electrodynamics. Vol.
heat & quanta. Total of 003pp

volume set, paperbd. $3.50
DP972, THEORETIcAL PH 8ICS, A. 8. Kompa-
neyets. Probably only study in this field that is at
once comprehensive, thorough, convenient in size and
scope, low-priced. Larger divisions: mechanics, elec-
trodynamics, quantum mechanics, and statistical me-
chanics, with stress on atomic, nuclear, and micro-
scopic matters. Esp. strong on quantum material and
statistical physics. 592 é Paperbd. 32 a5
DP966-7. PRINCIPLES OF MECHANICS AND
DYNAMICS, W. Thomson, P. Tait. Formerly tlﬂed
‘“I'reatise on Natural Philosophy.” One of great state-
ments of this area of classical physics, full, thorough,
detailed explanation. 1077pp. 2 vol. e.e

perbd. 34'{‘0

DP234-5. THEORY OF SHIP MO‘I‘IONS. 8. N.
Blagoveschensky. Only detailed treatment of shx mo-
tions in English. 649pp. T\wo vol set FpaRer 4.00
DP201. ELECTRONIC T CID8 AND
BASES, W. F. Luder, S. luﬁaml Full systemat:c
presentation. 177p) Pap $1.56
DP979. LIGHT, OLOUR AND VISION Yves Le
@rand. ’l‘homugh exammatlon of eye as receptor of
radiant energy. 525y Clothbd. $10.00
DP981. FI.UID MEOHAN C8, D. Smith, J. Hough-
ton. 163 worked exmnples, 275 problems from actual
examinations. 344 Clothbd. $6.0
DP980. THE ORV OF MACHINES THROU GH
WORKED EXAMPLES, G. Ryder. Over 150
worked examples, 340 roblems covering all ph: ases
of study of machines. 8pp. ('lothbd. $5.0
DP974. INDUO‘I’ANOE cALOULATIONS. .
Grover. Simple formulas cover all im rr,ant cases ()f
inductance. 300 g erbd. $1.8
DP971. INTRODUCTION TO NONLINEAR DIF-
FERENTIAL AND INTEGRAL EQUATIONS, H
avis. First-rate introduction covers advances ug to
60. 581pp ? $2.00
P60, SELEOTED PAPERS IN PHYS cAL PROC-
ES IN IONIZED PLASMAS, D. Menzel, ed.
Primary sources of information, techniques, conclu-
sions, hints for further study in field. All 1n En
384pp Paper $2.95
DP951 BIRDS AND THEIR ATTRIBUTES. G. M.
Allen. Best general mt.roducuon to birds emphasizes
structure. !i.hyslology. habits. 351pp. Paperbd. $1.85
DP18 MALAY ARCHIPELAGO, A. R.
Wallace. Classic account of people, amma]s. birds,
insects, vegetation of these islands. 65091). $2.00
Hiram

DP964. HORSELESS CARRIAGE DAVS.
Maxim. Story of early days of automobile. ‘“‘A most
interaitmg and amusing book,” Commonweal. ‘‘An
citing story, and almost incredible in its revelation
ol the way the automobile was conjured out of thin
air—at least out of inventive genius—within the
memory of so many living today,”” Christian Science
Monitor. “The book’s piquant incident and comment
balance its mechanical detail, and historic informa-
tion and light humor are combined to furmsh highly
entertaining reading,”” New York Times. 8 1.

DP746. JAPANESE HOMES AND ‘I’HEIR SUR-
ROU NGS, E. 8. Morse. Com%ete description,
with 307 illus., of traditional, pre-V atemwed Japa-
nese home. 363pp. . $2.00

o0

Teachers, Parents: Now, a completely new book
of games and puzzles to show youngsters the fun
of math! Unusual supplementary teaching aid!

MATHEMATICAL FUN,
GAMES AND PUZZLES

by Jack Frohlichstein

formulas, simple equations, parentheses and the sim-
ple equation, sxm(rhﬁcatlon. factoring, equations in
two unknowns, and quadratic equations.

Much of the book deals with the uses of mathematics
in everyday living, oﬁering projects that involve busi-
ness math (discounts, commission, selling price),

bank (deposits, wnhdrawals balance, interest),
making personaf and_ household budgets, insurance
(life, ﬁre. car, liability, loss and theft, accident

and disability), taxes (income, sales, property, lux-
ury), and the stock market (investments, dividends,
vrice fluctuations, brokers’ fees, L) .

Teachers will find that this book is based upon the
standard curriculum and follows the normal topic
headings found in upper elementary and junior high
school math texts, so that the book may be used as
a supplement to the regular text, or for additional
course material. Also, the various sections of the book
are divided into categories—easy, average, and diffi-

DP965. WHITTLING AND WOODCARVING, E.
J. Tangerman. First-rate manual has taught thou-
sands to whittle and carve. 303pp. Paperbd $1.76
DP32. HAMBURG DRAMATURGY, G. E. Lessing.
One of three or four greatest books ever written on
grama, by one of creators of modern culturgl ;vorld5
DP911 TEACH YOURSELF THE ORGAN, F.
Routh. Clear statement of principles appllcable to all
models of organ, full of practical hints. d 32.00

Clot]

DP976. TEACH YOURSELF TO s'ruov SCULP-
TURE, Gaunt. Brilliantly written analysns of
sculpture. 158 Cloth
DP982. FOU NEW CARD GAMES, R "Abbott.
Four new, highly challenging card i
using ca as symbols, for first tim
“Eleusis,” praised by Martin Gardner m
Amencalgh’ is a

an

1n print.
‘‘Scientific

rather
‘‘Leopard,” ‘‘Construction””
manding of clear reasoning.
DP106, ART OF THE CHECKMATE, G. Renaud,
V. Kahn. Two French champions pronde rational
classification of matmg situations, show how to cap-
italize on them. Paperbd. $1.35
DP39. THREE MARTIAN NOVELS, Edgar Rice
Burroughs. Three complete novels in one volume:
“Thuvia, Maid of Mars,”” ‘““The Chessmen of Mars,”’
‘“The Master Mind of Mars.” sorbing space ad-
venture by one of great practmoners of art.
505pp. Paperbd. s1 .75
DP634. TO THE SUN? and OFF ON A COMET!
Jules Verne. Mixture of sophisticated Gallic wit and
imaginative s-f adventure. 476pp. Paperbd.
DP633. FROM THE EARTH TO THE MOON and
ALL AROUND THE MOON, Jules Verne. Among
his best. Fine satire, sound scientific exposinons.
476pp. Paperbd. $1.75
DP584. HE, KING SOLOMON'S MINES, and
ALLAN QUATERMAIN, Rider Ha%oard. First-rate
adventure among wild tribes, savage easts lost civi-
lizations. 636pp. Paperbd. $2.00
DP1. FLATLAND, A ROMANCE OF MANY DI-
MENSIONS, E. A. Abl bott. Ingenious, rigorously
reasoned account of life in a 2-dimensional world.
128pp. Paperbd. $1.00
DP264. SEVEN SCIENCE FICTION NOVELS OF
H. G. WELLS. “Time Machine,” “Island of Dr.
Moreau,”” “‘First Men in the Moon,” ‘Invisible Man,”
‘War of Worlds,” *“‘Food_ of the Gods,” ““In the
Days of the Comet.” 1015pp. Clothbd. $3.95
DP605. THREE PROPHETIC NOVELS OF H.G.
WELLS. “Time Machine,” ‘‘When the Sleeper
Wakes,” “Story of Days to Come.”” Wells at his
thrilling best. 335pp. Paperbd
.  TWENTY-EIGHT ScIENOE FICTION
STORIES OF H. G. WELLS. wo full novels, 26
of Wells’s very best short stories. 915pp.
Clothbd. $3.95

DP69. THE PRISONER OF ZENDA and RUPERT
OF HENTZAU, Anthony Hope. Two unparalleled
novels of high adventure. 420pp. Paperbd. $1.35
DP74 A CHILD’S 00 o BEASTS.
MORE BEASTS FOR WORSE CHILDREN, and A
MORAL ALPHABET, Hllalre Belloc, Charming and
mmzmatlve humorous verse. 157pp. Paperbd. $1.00
DP602. AND HUMOR OF OSCAR
WILDE 1000 bnlhant paradoxical, shntterm epi-
grams. 260pp. 51
DP772. THE PURPLE COW AND OTHER NON-
SENSE, Gelett Burgess. Selection of best verse and
cartoons from rare *Burgess NonsensePBook ” 1318%%
DP481. THE DEVIL'S DICTIONARY, Ambrose
Bierce. Among the wxmut comment.s ever written on
folly and smugness. Paperbd. $1.00
DP499. A NONSENSE ANTHOLOQGY, Carolyn
Wells, ed. 245 of very best nonsense ve:ses, old and
new. 319pp. Paper! $1.26
DP523. HOW TO TELL THE BIRDS FROM 'I'I-IE
FLOWERS, R. Wood. Charmingly absurd lgs
and verses. 64pp. bd 7

Only $1.75

cult—so that the teacher can adapt the diversions to
different grade levels and levels of ability.

Parents of children who have trouble with math will
be delighted to find that this book can do a great
deal to stimulate the child’s interest and show him
the practical rewards of arithmetic skill.

Readers who don’t have much flair for math, or those
who are a little afraid of the subject—either students

ults, in or out of school—will be able to use
thls book to develop their basic skills in an informal
and en ining manner. And anyone who loves to
test his wits on mathematical puzzles and games, as
well as laymen who want to improve their skills, will
enjoy the intellectual stimulation that the author has
packed into this valuable new book.

Original blication. 418 and diversions,
all with answers. Blbhogmghy 120 illustrations.
xix 4 306pp. 5% x 8% . DP789 Paperbound $1.75

DP926. GREAT IDEAS AND THEORIES OF
MODERN COSMOLOGY, Jagjit Singh. Only non-
technical survey of the outstanding modern theories
of cosmology and cosmogony since the announcement
of Einstein’s relatiAﬂty 284pp. perbd. $1.85

DP277-8. MANUAL OF THE TREES oF NORTH
AMERICA, 8. Sargent. snu basic work on trees
north of Mexico; identify over 750 species. Full de-

ts, leaves, flowers, etc. Keys

for identification. 783 illus. of leaves, flowers, fruit.

You need not be a professnonal to find this the most
helpful book. Total of 982 p.

set, paperbd. $40

DP119. MY BEST PUZZLES IN LOGIC AND
REASONING, H. Philllps. Foremost British puzzler

with 100 tricky puzzles mvoln.ng reason, ability to
think straight. So uuons 117 Paperbd. $1.00
DP7368, CALIBAN’S ROBLEM BOOK, H. Phil-
lips, 8.  Shovelton, @. S. Marshall. Famous classic of

puzzledom; both easy and difficult pleces. 19 l}) '$1.25

DP56. MATHEMATIOAL PHYSICS, Pro'. D. Men-
zel, Harvard. Full non-rigorous development with all
mathematlcal steps_ of classical mechanics, electro-
magnetic theory, relativity. For undergrﬂd nnd post-
grad courses; survey for more advanced $2.00

DP713. PAPERFOLDING FOR BEGINNER , W.
Murray, F. Rigney. Create scores of beautiful, un-
usual objects. siest to follow book on Japanese
origami. DD. Paperbd. $1.00
DP338-40. MEMOIRS OF JACQUES CASANOVA.
Machen translation. Blossom edition. Still most com-
plete edition in print in English of self-revelations
of 18th cent: adventurer, lover, scoundrel, literary
man. Praised Goethe, Stendhal, etc. as master-
piece. Total of 2263pp vol. boxed set.
Set, paperbd. $6.00
DP62. HOW DO YOU USE A SLIDE RULE?
Arthur A. Merrill. Absolutely basic account, how_ to
multiply, divide, for complete beginner, reader has
difficulty in understanding use. Fine for layman who
wants fast calculation device, highschool student
42pp. Paperbd. only 6
DP211 COLLEGE ALGEBRA, H. B. Fine. Classnc
text, connected, systematic approach, extremely thor-
ough; 1500 problems. answers; has helped genera-
tions of students. 641pp. Paperbd. $2.00
DP518. STRANGE STORV OF THE QUANTUM,
Banesh Hoffmann. ‘‘Should be read by all,”” New
Technical Books. 296pp. Paperbd. $1.45
DP587. GREAT IDEAS OF MODERN MATHE-
MATICS, J. 8ingh. Verbal explanation of number
theor§ vectors, sets, groups, non-Euclidean geometry
Paperbd. $1.55

Dept. DP3986, Dover Publlcatlons, Inc.
180 Varick St., N. Y. 14,
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SPONSORED

Books Worthwhile Reading ...

Special Offer Saves 27%: Complete Set of 11 ltems—Only $8.36

SCIENTIFIC INSTRUMENTS YOU CAN MAKE

How teen-age scientists have designed and built astronomical in-
struments, spectroscopes, Tesla coils, oscilloscopes, cloud chambers,
atom counters, Van de Graaff generators, electronic computers,
stroboscopes, and demonstrated ultrasonics, chromatography, photo-
micrography and mathematical constructions. Illustrations show
the completed instruments. References guide the reader to research
in the fields opened by use of these instruments. Postpaid $2.00

THE CHEMICAL ELEMENTS

Their properties, sources, most important isotopes, characteristic
compounds, places in the periodic table and histories of their dis-
coveries, including announcements. Up-to-date, revision includes
element 103; 3d edition. Fully indexed, paper bound. Invaluable
for reference. By Helen M. Davis with revisions by Dr. Glenn T.
Seaborg.

Postpaid 10 copies for $5.00 Each (add 5¢ postage) 50¢

EXPERIMENTING WITH CHEMISTRY

For those who wish to start experiments in chemistry, this is a
guide and laboratory manual which includes, as well, detailed ex-
planations of reactions and processes for advanced students. More
than 125 experiments. Special sections on sympathetic inks, spec-
tacular reactions, spontaneous combustion, blow pipe analysis and
metallurgy. By Burton L. Hawk. Postpaid $2.00

PROJECTS: SPACE

The exciting story of U.S. space exploration with reports on four-
teen fascinating student science projects in space age science . . .
written with the technical assistance of the National Aeronautics
and Space Administration. By Judith Viorst.

Postpaid 10 copies $4.50 Each (add 5¢ postage) 45¢

SCIENCE PROJECTS HANDBOOK

This usable new book includes a variety of examples of successful
projects done by winners and members of the Honors Group in
the Science Talent Search and finalists in the National Science
Fair-International, suggestions on planning and carrying out proj-
ects and exhibits, new ideas for research and sources of information
and equipment. How to become a scientist is discussed and helpful
suggestions are drawn from the experience of outstanding young
scientists.

Postpaid 10 copies for $5.00 Each (add 5¢ postage) 50¢

ORGANIC CHEMISTRY FOR THE HOME LAB

Learn to think chemically . . . Mauve, the first aniline dye, was
discovered one hundred years ago by a young chemist who fol-
lowed where his curiosity led him. You can make this and other
beautiful dyes, interesting plastics, fundamental chemicals, by
following these clear directions . . . a handy book, written by
Burton L. Hawk. Postpaid $2.00

SCIENCE EXHIBITS

Science Exhibits tells you how to select your material, how to plan
its presentation, how to display, to label and to light it, how to
describe the work you have done. Postpaid $2.00

WONDERFUL WORLD OF SCIENCE

Your guide to marvelous adventures in science. Specifically com-
piled for science students, teachers, science club sponsors. Free gifts
and low-cost samples by the thousands . . . films, photos, Kits,
books, plans, scientific apparatus. Covers the broad field of science
from anthropology through zoology. Edited by Shirley Moore and
Judith Viorst.

Postpaid 10 copies $5.00

WHERE THERE IS LIFE

A distinguished naturalist’s introduction to ecology—the biology
of the living landscape. A fascinating discussion of the conditions
necessary for life; what it takes for a species to thrive; the suc-
cession of the species; how we can safeguard our future. By Paul
B. Sears. Postpaid 10 copies $5.00. Each (add 5¢ postage) 50¢

OF MEN AND NUMBERS

The story of mathematics told through the lives of the men who
created it—from the 6th century to the present. Not only a biogra-
phy of 12 great mathematicians from Pythagoras through Cantor,
but a clear idea of the evolution of mathematical thought. By
Jane Muir. Postpaid 10 copies $5.00. Each (add 5¢ postage) 50¢

FROM CROSSBOW TO H-BOMB

The evolution of the weapons and tactics of warfare in the light
of science and invention . . . a sweeping survey, not only of
instruments of war over the past 2000 years, but of the men and
materials behind the weapons—the intellectual and technological
resources of age and place. By Bernard and Fawn Brodie.

Postpaid 10 copies $5.00 Each (add 5¢ postage) 50¢

Each (add 5¢ postage) 50¢

To Science Service ®

1719 N Street, N.W. ®

Washington 6, D. C.

enclosed.
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