DOCUMENT RESUME

ED 119 723 ) IR 003 195
. J TITLE : 16mm Film and videotape” Lectures and Demonstratlons.
P 197671977 Catalog. ’
ra INSTITUTION Massachuset®¥s Inst. of Tech., Cambrldge. Center for
Advanced Engineering ‘Study.
PUB DATE 76
NOTE 101p.

AVAILABLE FROM Massachusetts Institute of Technology, Center for
: Advanced Engineering Study, Cambridge, Massachusetts

02139
EDRS PRICE MF-$0.83 HC-%$6.C1 Plus Postage
DESCRIPTORS Artificial Intelligence; Calculus; *Catalogs;

Chemistry; Computer Science; Economics; Electronics;

Engineering; Experiments; Higher Education;

*Instructional Films; Mathematics; Physics;

Probability Theory; *Sciences; Statistics; Systems

Analysis; Thermodynamics; *Video Tape Recordings
IDENTIFIERS Massachusetts Institute of Technology

ABSTRACT -

The Massachusetts Institute of Technology provides a
catalog of 16mm filmed and videotaped lectures and demonstrations.
Each listing includes title, short description, length of
presentation, catalog number, purchase and rental prices, and
irdications as to whether the item is film or videotape and _
black-and-white or color. The catalog is divided into 17 categories:
artificial intelligence; calculus; colloid and surface chemlstry,
computer languages; digital signal processing; economics; engineering
economy; friction, wear, and lubrication; introduction to
experimentation; mechanics of polymer processing; modern control

L theory; network analysis and design; nonlinear vibrations;
probability; random processes; thermostatics and thermodynamics; and
special programs., Ordering information and forms are included.
(Ls)

o 5k 3k 3k 3 3k 3k ok 3k 3k o e e s 4 o4k e 3 ek o e 3k o 3 ke e e ok ke e e e e e e ke e e e e ek e e e 3 ke 3 o ok o4 e 3 e ke ke ke ke e e ke o ke e ok ok ok ok

* Documents acquired by ERIC include many informal unpublished *
* materials no*t available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal *
* reproducibility are often encountered and this affects the quality =*
* of the microfiche and hardcopy reproductions ERIC makes available *
* *
* *
* *
* *

via the ERIC Document Reproduction Service (EDRS). EDRS is not
responsible for the quality of the original document. Reproductions

supplied by EDRS are the best that can be made from the original.
38 0 e o o oo o SR o o ool o o oS o 8 o ol o o ol o o oo S A K R R oo e e o o o ook

o
D%




ED119723

Massachusetts
Institute of

B Technology

16mm Film and
Videotape
Lectures and

Demonstrations e b aas

NATIONAL INSTITUTE OF
EDUCATION

THIS DOCUMENT HAS BEEN REPRO-
1976/1 977 DUCED EXACTLY AS RECEIVED FROM

: THE PERSON OR ORGANIZATION ORIGIN-

ATING IT POINTS OF VIEW OR OPINIONS

catalog STATED DO NOT NECESSARILY REPRE-
SENT OFFICIAL NATIONAL INSTITUTE OF

EDUCATION POSITION OR POLICY

The Massachusetts Institute of
Technology has developed more
than 450 videotapes and 16 mm
films on the sciences, mathemat-
ics, engineering, and management.

Produced at the Center for
Advanced Engineering Study in
cooperation with MIT and other
faculty members, these programs
were created as part of a self-
study project for practicing
engineers, industrial scientists,
and technical managers.

Flexibly designed to meet indi-
vidual learner needs, these
lectures and demonstrations will
be useful to industry ahd on-
campus graduate and undergraduate
classes.

Detailed study guides, including
lecture notes, reading assign-
ments, problem sets, and solutions
accompany most of the subjects.

Descriptions of the films

and videotapes follow. Please
note the substantial discounts
for complete set rental or
purchase. Reservation forms
are included to facilitate your
ordering.

Artificial Intelligence | 2
Caléulus ' 6
Colloid and Surface Chemistry 23
Computer Languages 32
Digital Signal Processing ‘ 37
" Economics 41
Engineering Economy | 45
Friction, Wear, and Lubrication | 48
Introduction to Experimentation -~ 51
Mechanics of Polymer Processing 54
Modern Control Theory X 60.
Network Analysis and Design 70
Nonlinear Vibrations = 74
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Thermostatics and Thermodynamics 93 .

Special Programs =~ 96




Artificial Intelligence
Patrick H. Winston. .

Artificial Intelligence is the researchers believe that intelli-

science of making computers smart. gence is the product of a family
It is practiced both by those who of qualities that can be studied
want to make computers more abstractly and without concern
useful and by those who want to for the particular hardware or
understand the nature of intel- "brainware" machines that manifest
ligence. . )

intelligence.

Intellfgent systems will be better

because they will know why some- Patrick H. Winston is Associate
thing is wanted as well as what Professor of Computer Science at
is wanted. But, making machines MIT and Director of the MIT Arti-
smart is also a new kind of psy- ficial Intelligence Laboratory.

chology. Artificial Intelligence
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Artificial Intelligence

Twenty—-four
Color Videotapes

Geometric Analogy Problems (1)
Purposeful descriptions.

Symbolic pattern matching.
Descriptions of relations and
transformations. Rule comparison.

26-min. Color Videotape
17-0101 Purchase $245 Rental $25.

Geometric Analogy Problems (2)
Geometric analogy examples. Re-
marks on improving performance.
The role of analogy in identify-
ing unknown objects.

20-min. Color Videotape
17-0102 Purchase $200 Rental $20.

The General Problem Solver
Using goals and subgoals. Dif-
ference descriptions, operators,
and conditions. Iteration, re-.
cursion, and automatic backup.
Traveling to Aunt Agatha's.

39-min. Color Videotape
17-0103 Purchase $325 Rental $33.

Solving Calculus Problems (1).
Goal trees and heuristic search.
Judging difficulty and focusing
attention. Strong and weak
transformations.

25-min. Color Videotape
17-0104 Purchase $240 Rental $24.

Solving Calculus Problems (2)
Alternatives in performance
measurement. Depth-first,
breadth-first, and environment-
driven search. Using programs as
The ephemeral quality
of intelligence.

24-min. Color videotape
17-0105 Purchase $230 Rental $23.

Perceptrons and Hill Climbing
The perceptron idea. The 1in-
ability of perceptrons to recog-
nize connectivity. Learning
through parameter twiddling.
Foothill, ridge, and plateau
problems. The need for layers of
information processing.

34-min. Color Videotape

17-0106 Purchase $300 Rental $30..

Picking The Next Move

The mini-max method of game -
playing. The alpha-beta speedup
algorithm. Heuristic pruning.
Static evaluation and plausible
move generation.

39-min. Color Videotape
17-0107 Purchase $325 Rental $33.

Using Evidence’

Remarks on strategy and tactics.
Learning to play better. Linear
scoring sums. Signature tables

and layered signature tables.

25-min. Color Videotape
17-0108 Purchase $240 Rental $24.

-

Probing A New Domain

_ The problem of line drawing

analysis. Combining regions in-
to bodies. More evidence versus
better evidence. Line drawing

analysis as a research paradigm.

44-min. Color Videotape
17-0109 Purchase $350 Rental $35.

Exploiting Constraints
Identifying illegal drawings.
Classification of lines and ver-
texes. Searching for compatible
and vertex interpretations.

39-min. Color Videotape
17-0110 Purchase $325 Rental $33.




ARTIFICIAL INTELLIGENCE - Continued

Working Out An Epistemology
Handling shadows and cracks.
Using illumination information.
Coping with small infinities.
The metatheory of description
refinement. '

32-min. Color* videotape
17-0111 Purchase $285 Rental $29.

Learning

Description based learning of
structures from samples. The
importance of the near-miss.
Model refinement using emphatic
relations. Hypothesis and con-
tradiction. Learning by dis-
covery, from examples, and by
being told.

28-min. Color Videotape
17-0112 purchase $260 Rental $26.

Identifyving Structures and Con-
text

Computing relations between ob-
jects. Plain and fancy ident-
ification. Searching through
similarity networks. Frame
systems and contexts.

43-min. Color Videotape
17-0113 Purchase $345 Rental $35.

LISP Basics (1)

Basic numeric and symbol-
manipulating primatives.
and properties.
quoting.
ditionals.
. functions.

Values

The need for

Predicates and con-
Defining new
Recursion.

20-min. Color Videotape
17-0114 purchase $200 Rental $20.

LISP Basics (2)
Free and bound variables.
MAPCAR, APPLY, and LAMBDA. Cal-
culating the depth of an S-
expression. Finding the mini-
max value of a tree.

33-min. Color. Videotape
17-0115 Purchase $290 Rental $29.

Differentiation in LISP

The identical form of programs
and data. Constructing new S-
expressions "from pieces of old
ones. Simplification on the
fly. Intermediate expression
bulge.

42-min. Color Videotape
17-0116 Purchase $340 Rental $34.

Building A Matching Language
Using LISP - |

Storing and Retrieving in-
formation using property lists.
Matching patterns against known
facts. Storing facts in
indexed directories.

34-min. Color Videotape
17-0117 Purchase $300 Rental $30.

Improving The Matching Function
Simultaneous matching and
variable assignment. Matching
pattern elements against :
strings. Restricted matching.

30-min. Color Videotape
17-0118 Purchase $275 Rental $28.

IR ke
ARTIFICIAL INTELLIGENCE - Compléé? Set

e

Color Videotages e

Complete set of twenty-four color

videotapes.

17-1100 Purchase $5825 (SAVE $940)

120 Day Rental $607 (SAVE $74)

Suggested Text

The Psychology of Computer
vision, edited by P. H. Winston,
McGraw-Hill, 1975 282 pp. "

17=-3100 Purchase $18 each.

Study Guide

Comments, photographs, refer—

ences, problems, solutions,

182 pp. (One per student
recommended.) -

17-2100 Purchase $8.00 each.
(10% Discount on five or more)

A Complete Self-Study Subject.

The set of videotapes described
above can be used as a complete self-
study subject when accompanied by the
Study Guide and Suggested Text.




Working Algebra Word Problems

Translation of sentences into
equations. Breaking up com-
pound sentences. Retrieving
library facts. The toy
psychiatrist program.

41-min. Color Videotape . -
17-0119 Purchase $335 Rental $34.

Demons and Automatic Backup
The MICRO-PLANNER Language.
Consequent, antecedant, and
erasing subroutines. Looking
for a fallible sinner.

21-min. Color Videotape
17-0120 Purchase $205 Rental $21.

Understanding English

The role of syntax, semantics,
and deduction. The structure
of noun groups. Translating
noun groups into MICRO-PLANNER
programs. ‘ :

36-min. Color Videotape
17-0121 Purchase $310 Rental $31.

Effecting English Commands in

the Blocks World

Goal oriented programming. 'The
heterarchical approach. Putting
the pyramid on the green block.

42-min. Color Videotape
17-0122 Purchase $340 Rental $34.

Constraint Structures

Sets of mutually exclusive
features. Entry conditions.

A Oth order theory of semantics.
Bouncing the pointed ball.

23-min. Color Videotgpe
17-0123 Purchase $220 Rental $22.

Aspects of Natural Language
Syntax

Context free and transformation-
al grammars. Systemlc grammar
and feature driven analysis.
Special purpose languages for
dealing with syntax. Picking up
a big red box.

31-min. Color Videotape
17-0124 Purchase $280 Rental $28.




Calculus
Herbert 1. Gross

Calculus covers the material norm-
ally found in the first two yvears
of a modern college sequence in
calculus, differential equations,
and linear algebra. The course
begins with elementary set theory
and other aspects of "new math"
and continues with differential and
integral calculus, circular and
transcendental functions, and
infinite series. The course*then
continues with vector arithmetic
and vector calculus, partial
derivatives, matrix algebra, and
multiple integration. The final

"
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part of the course covers complex
variables, differential equations,
and linear algebra.

Designed originally as a refresher
course (and, in fact, called
Calculus "Revisited" when used at
MIT), this material is suitable for
all students with the requisite
background.

Herbert I Gross was Senio; Lec-
turer, Massachusetts Institute of

Technology.
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Calculus

Preface to Calculus

An introduction to calculus; the
concept of 0/0; instantaneous
speed; introduction to functions
and graphs; the limit concept;
area; general overview of calculus.

-32-min. B&W Film or vVideotape
26-0000 Purchase $215 Rental $22.

Sets, Functions, and Limits

Six B&W 16mm
Films or Videotapes

Analytic Geometry

Cartesian coordinates; curves as
sets of points; graphs of func-
tions; equations of straight

lines; simultaneous linear

equations.’

37-min. B&W Film or Videotape
26-0101 Purchase $240 Rental $24.

Functions

Notations; concepts of onto and
one-to-one; the arithmetic of
functions of a real variable;
ihtervals and deleted neighbor-
hoods; absolute values; compo-
sition of functions.

39-min. B&W Film or videotape
26-0102 Purchase -$255 Rental $2¢.

Inverse Functions, "Switch in
The concept of an inverse func-
tion; some examples; graphical
interpretation; single-valued
and multi-valued functions; a
discussion of branches of func-
tions.

40-min. B&W Film or Videotape
26-0103 Purchase $260 Rental $26.

SETS, FUNCTIONS, AND LIMITS - Complete Set

Films/Videotapes

Complete set of six Bs&W
16 mm films or videotapes

26-1100 Purchase $1600 (SAVE $140)

30 Day Rental $166 (SAVE $10)

Suggested Text

~Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison-Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

Supplementary Notes

A supplement to the text, cover-
ing "new math" concepts - and
expanding on difficult topics in
Calculus of a Single variable.
346 pp. '

26-4000 Purchase $11.00 each.

Study Guide

Pretest, reading assignments,
problems, solutions, quiz.

184 pp. (One per student
recommended. )

26-2100 Purchase $6.00 each.
(10% Discount on five or more.)

Lecture Notes

A set of chalkboard photographs
for all the films/videotapes on
Calculus of a Single Vari.able.
82 pp. ‘

26-5000 Purchase $4.50 each.

A Complete Self-Study Subgject.

The set of films/videotapes deseribed
above can be used as a complete self-
study subjeet when accompanied by
the Study Guide, Lecture Notes, Sug-
gested Text, and Supplementary Notes.




SETS, FUNCTIONS, AND LIMITS - Continued

Derivatives and Limits
Instantaneous speed as an out-
growth and refinement of average
speed; definition of limit;
instantaneous speed as a limit;
the formal definition of limit
and some consegquences.

45-min. B&W Film or Videotape
26-0104 Purchase $285 Rental $29.

A More Rigorous Approach to Limits
A continuation of the previous
lecture; important limit pro-
perties are developed as theorems
from the formal definition of
limit,

46-min. B&W Film or Videotape
26-0105 Purchase $290 Rental $29.

Mathematical Induction

The meaning of mathematical
induction; some examples of what
mathematical induction is and
isn't; applications to limit
theorems.

29-min. B&W Film or Videotape
26-0106 Purchase $195 Rental $20.

DIFFERENTIATION - Complete Set

'Films/vVideotapes

'Complete set of eleven B&W
16 mm films or videotapes.

26-1200 Purchase $2135 (SAVE $240)
55 Day Rental $230 (SAVE $17)

Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison-Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

Supplementari;Notes

A supplement to the text, cover-
ing "new math" concepts and
expanding on difficult topics in
Calculus of a Single Variable.
346 pp. ‘

26-4000 Purchase $11.00 each.

' Diffe‘rentation

Eleven B&W 16mm
Films or Videotapes

Derivatives of Some Simple Functions
Definition of derivative; the
derivative of x™ where n is an
integer; derivatives of sums,
differences, products, and
quotients.

B&W Film or videotape .

28-min.

26-0201 Purchase $190 Rental $20.

Approximations and Infinitesimals
Approximating Ay by £'(x)AX;
discussion of the difference
between Ay and f' (x)Ax; some
examples; introduction to the chain
rule.

34-min. B&W Film or Videotape
26-0202 Purchase $225 Rental $23.

Composite Functions and the

Chain Rule

Composition of functions; a.
graphical interpretation; applica-
tions to parametric equations;
using the chain rule to extend

our concept of finding derivatives.

39-min. B&W Film or Videotape
26-0203 Purchase $255 Rental $26.

Study Guide

Pretest, reading assignments,
problems, solutions, quiz.
268 pp. (One per student
recommended.)

26-2200 Purchase $8.50 each.
(10% Discount on five or more).

Lecture Notes

A set of chalkboard photographs
for all the films/videotapes on
Calculus of a Single Variable.

. 82 pp.

26-5000 Purchase $4.50 each.

A Complete Self-Study Subject.

The set of films/videotapes described
above can be used as a complete self-
study subject when accompanied by
the Study Guide, Leeture Notee, Sug-
gested Text, and Supplementary Notes
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"31-min.

Differentiation of Inverse

Functions

The concept of an inverse function;

differentiation of an inverse func-

tion; when is a function invertible?

28-min. B&W Film or Videotape
26-0204 Purchase $190 Rental $20.

Implicit Differentiation

Finding the derivative when the
functional relationship is implied
|that is, when it has the form
f(x,y) = 0]; application to the
case of x® where n is a rational
number; the use of implicit
differentiation in the study of
related rates.

40-min. B&W Film or Videotape
26-0205 Purchase $260 Rental $26.

Continuity

Physical internretation of
continuity; the zei.nition of
continuity in terms of limits;
a geometric interpretation of
continuity; some applications
of continuity to equation
solving; some analytic conse-
quences of definition of
continuity.

22-min. B&W Film or Videotape
26-0206 Purchase $150 Rental $20.

Curve Plotting

Basic pre-calculus review;
and odd functions and other
symmetries; the role of the first
and second derivatives in curye
plotting; stationary points;
inflections; some examples.

B&W Film or Videotape
26-0207 Purchase $210 Rental $21.

even

Maxima and Minima

High and low points of a curve;
techniques for finding these high
and low points; applications to
finding maxima and minima of func-
tions; some physical applications.

34-min. B&W Film or Videotape
26-0208 Purchase $225 . Rental $23.

Rolle's Theorem and its
Consequences

Statement of Rolle's Thecrem; a
geometric interpretation; some
cautions; the Mean Value Theorem;
consequences of the Mean Value
Theorem.

30-min. B&W Film or videotape
26-0209 Purchase $205 Rental $21.

Inverse Differentiation

The "Opposite” of differentiation;
trying to find f(x) knowing f'(x):
some examples; some formulas;
notation.

42-min. B&W Film or Videotape
26-0210 Purchase $270 Rental $27.

The "Definite" Indefinite Integral’
5 :
The meaning of.l;(x) dx as
a

g(b) - g(a) where g'(x) =
some applications.

29-min. B&W Film or Videotape
26-0211 Purchase $195 Rental $20.

The Circular Functions

Two B&W 16mm
Films or Videotapes

Circular Functions

Trigonometric functions without
the use of angles; the logic of
radian measure; the definition of
circular functions; the derivative
Qf sin x and cos Xx.

35-min. B&W Film or videotape
26-0301 Purchase $230 Rental $23.

Inverse Circular Functions

Meaning of arcsin x in terms of the
sine function; the deridvative of
arcsin x in terms of the derivative
of sin X; some applications.

26-min. B&W Film or Videotape
26-0302 Purchase $175 Rental $20.

Study Guide

Pretest, reading assignments,
problems, solutions, quiz.

96 pp. (One per student
recommended. )

26~2300 Purchase $4.00 each.
(10% Discount on five or more.)

10




TheA Definite lntegraé

Four B&W 16mm

Films or Videotapes
The Definite Integral
Axiomatic approach to area; area
approximations by upper and lower
bounds; the method of exhaustion;
using limits to find areas of non-
rectilinear regions; piecewise
continuity; trapezoidal approxi-
mations.

36-min. B&W Film or Videotape
26-0401 Purchase $235 Rental $24.

Marriage of Differential and
Integral Calculus

First Fundamental Theorem of
Integral Calculus, some applica-
tions; Second Fundamental Theorem
of Integral Calculus; some
applications; significance of the
two theorems.

30-min. B&W Film or Videotape
26-0402 Purchase $205 Rental $21.

3-Dimensional Area

Extending the axioms of area to
volume; some applications; the
method of cylindrical shells.

42-min. B&W Film or Videotape
26-0403 Purchase $270 Rental $27.

THE DEFINITE INTEGRAL - Complete Set

Films/Videotapes

Complete set.of four BaW
16 mm Films or Videotapes.

26-1400 Purchase $870 (SAVE $75)
20 Day Rental $ $8B6 (SAVE $10)

Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison~Wesley, 1968, 818 pp.

26=-3000 Purchase $16.95 each.

Supplementary Notes

A supplement to the text, cover-
ing "new math" concepts and
expanding on difficult topics in
Calculus of a Single Variable
346 pp.

26-4000 Purchase $11.00 each.

1-Dimensional Area

The main difference between
arclength and either area or
volume; the limit definition of
arclength; some philosophical and *
practical questions concerning

the definition; approximating
errors and their magnitude when

we use infinite sums. '

36-min. B&W Film or Videotape
26-0404 Purchase $235 Rental $24.

Transcendental Functions

Four B&W 16mm
Films or Videotapes

Logarithms without Exponents

The concept of the natural
logarithm; the notion of the rate
of change being proportional to
the amount present; the general
concept of ‘4 logarithmic function;
the 'study of 1n x in terms of
differential calculus; the study
of 1n x in terms of integral
calculus; the meaning of the
number e as the base of the
natural logarithms.

34-min. B&W Film or Videotape
26-0501 Purchase $225 Rental $23.

Study Guide

Pretest, reading assignments,
problems, solutions, quiz.
128 pp. (One per student
recommended.)

26—-2400 Purchase $4.00 each.
(10% Discount on five or more.)

Lecture Notes

A set of chalkboard photographs
for all the films/videotapes on
Calculus of a Single Vvariable.
82 pp.

'26-5000 Purchase $4.50 each.

A Complete Self-Study Subject.

The set of films/videotapes deseribed
above can be used as a complete self-
study subgect when accompanied by
the Study Guide, Lecture Notes, Sug-
gested Text, and Supplementary Notes.

10




Inverse Logarithms

The invertibility of the
logarithmic function; eX as the
inverse of 1ln x; a discussion of
exponential functions; some
applications.

21-min. B&W Film or Videotape
26-0502 Purchase $145 Rental $20.

‘What a Difference a Sign Makes

Hyperbolic functiong in terms of
the hyperbocla x2—y2=l; compari-
sons with the circular functions;
the relationship between hyperbolic
functions and exponential func-
tions; applications of calculus

to hyperbolic functions.

27-min. B&W Film or Videotape
26-0503 Purchase $180 Rental $20.

Inverse Hyperbolic Functions

The theory of inverse functions
applied to the hyperbolic func-
tions; some formulas for dif-
ferentiation and integration; some
applications.

30-min. B&W E%im or Videotape
26-0504 Purchase $205 Rental $21.

More Integration Techniques

Four B&W 16mm
Films or Videotapes

Some Basic Recipes

A review and extension of previous
results for finding £f(x) knowing
f'(x); particular emphasis is
placed on the case where f'(X)
involves the sum and/or difference
of two squares; completing the
square.

30-min. B&W Film or Videotape
26-0601 Purchase $205 Rental $21.

Partial Fractions .
The concept of partial fractions:
finding -£(x) when f'(x) is the
quotient of two polynomials; some
notes about identities; application
of partial fractions to the case
where £ is of the form

f(sin x, cos x). .

32-min. B&W Film or Videotape
26-0602 Purchase $215 Rental $22.

TRANSCENDENTAL FUNCTIONS - Complete Set

Films/Videotapes

Complete set of four B&W
16 mm films or videotapes

26-1500 Purchase $695 (SAVE $60)
20 Day Rental $74 (SAVE $10)

Suggested Text

Calculus and.Analytié Geometry
(Fourth Edition) by G.B. Thomas,
Addison~Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

Supplementary Notes

A supplement to the text, cover-
ing "new math" concepts and
expanding on difficult topics in
calculus of a Single Variable.
346 pp.

26-4000 Purchase $11.00 each.

Study Guidé

Pretest, reading assignments,
problems, solutions, quiz.

90 pp. (One per student
recommended. )

26-2500 Purchase $%.00 each.
(102 Discount on five or more.)

.Lecture Notes

A set of chalkboard photographs
for all the films/videotapes on
Calculus of a Single Variable.

82 pp. -
26~-5000 Purchase $4.50 each.

A Complete Self-Study Subject.

The get of films/videotapes described
above can-be used as a complete self-
study subjeet when accompanied by

the Study Guide, Lecture Notes, Sug-

gested Text, and Supplementary Notes.

11
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MORE INTEGRATION TECHNIQUES - Continued

Integration by Parts
Using the identity .
d(uv) Zdv + vdu to find_/ﬁdv

knowing Jvdu; using the teéchnique
to evaluate certain integrals;
reduction formulas; some
applications.

26-min. B&W Film or Videotape

- 26-0603 Purchase $175 Rental $20.

Improper Integrals ' A
Tge problem of trying to study

!.f(x)dx when f£(x) is not

continuous on the interval [a,b];
some examples; what happens if the
limits of integration are not
finite; importance of improper
integrals.

29-min. B&W Film or Videotape-
26-0604 Purchase $195 Rental $20.

»

Infinite Series

Six B&W 16mm
Films or Videotapes

Many Versus Infinite

Discussion of how infinity differs
from "very large"; some subtle and
not subtle consequences of the
difference; the case against
intuition; motivating infinite
series in terms of finding area

as a limit.

26-min. B&W Film or Videotape
26-0701 Purchase $175 Rental $20.

Positive Series

The special case wherein each term
in the series is non-negative: the
concept of convergence; the
comparison test; the ratio test;
the integral test.

34-min. B&W Film or Videotape
26-0702 Purchase $225 Rental $23.

MORE INTEGRATION TECHNIQUES - Complete Set

Films/Videotapes

w
1

- Complete set of four B&W

16 mm films or vidéotapes.
26-1600 Purchase $725 (SAVE $65)
‘20 Day Rental $73 (SAVE $10)

il

'Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B Thomas,
Addison-Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

Supplementary Notes

A supplement to the text, cover-
ing "new math" concepts and
expanding-on difficult tofics in
Calculus of a Single Variable,
346 pp.

26-4000 Purchase $11.00 each.

Study Guide v i
Pretest, reading assignments,
problems, solutions, quiz.

80 pp. (One per student
recommended.)

- 26-2€00 Purchase $4.00 each.
{10% _Discount on five or more.)

Lecture Notes

A set of chalkboard photographs
for all the films/videotapes on
Calculus of a Single Variable.
80 pp. ‘

26~-5000 Purchase $4.50 each.

4 Complete Self-Study Subject.

The set . of films/videotapes deseribed
above ean be used as a complete gelf-
study subject when accompanied by
the Study Guide, Lecture Notes, Sug-

. gested Text, and Supplementary Notes.

4
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Absolute Convergence

Discussion of non-absolute
convergence; conditional and .
absolute convergence; the
subtlety of a series converging
when each of its negative terms

is replaced by the absolute value
of that term; some consequences

of absolute convergence; geometric
interpretation.

21-min. B&W Film or Videotape
26-0703 Purchase $145 Rental $20.

Polynomial Approximations

Using an nth degree polynomial to
approximate a function f(x); how
to choose the coefficients of the
polynomial to get the "best"
approximation; the notion of a
power series; interval of
convergence of a power series;
Taylor's Remainder Theorem;
expressing functions in terms of
power series.

32-min. B&W Film or Videotape ,
26-0704 Purchase $215 Rental $22.

INFINITE SERIES - Complete Set

Films/Videotapes

Complete set of six B&W
16 mm films or videotapes.

26-1700 Purchase $1040 (SAVE $90)
30 Day Rental $115 (SAVE $10)

Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison-Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

Supplementary Notes

A supplement to the text, cover-
ing "new math" concepts and
expanding on difficult topics in
Calculus of a Single Variable.
346 pp- '

26-4000 Purchase $11.00 each.

Uniform Convergence e >
A discussion of pointwise con-
vergence versus uniform con-
vergence; some important
consequences of uniform con-
vergence; applications of

uniform convergence to the study
of power series.

28-min. B&W Film or Videotape
26-0705 Purchase $190 Rental $20.

Uniform Convergence of Power
Series

The topics introduced in the
previous lecture are extended
here. 1In particular the
Weirstrass M-test is introduced
and discussed; using power series
to evaluate definite integrals
when we do not know the anti-
derivative of the integrand.

27-min. B&W Film or Videotape
26-0706 Purchase $180 Rental $20.

Study Guide
Pretest, reading assignments,
problems, solutions, quiz.

178 pp. (One per student
recommended.)

26-2700 Purchase $6.00 each.
(10% Discount on five or more.).,.

Lectures Notes -

A set of chalkboard photographs
for all the films/videotapes on
Calculus of a Single Variable.
80 pp.

26-5000 Purchase $4.00 each.

A Complete Self-Study Subject.

The set of films/videotapee deseribed
above can be used as a complete self-
study subject when accompanied by
the Study Guide, Lecture Notes, Sug-
gested Text, and Supplementary Notes.
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”iMector Arithmetic

Six B&W 18mm
Pilms or Videotapes
~*The "Game" of Mathematics
" The generalized definition of a
game; mathematics as a "game";
mathematical structure viewed as
a "game".

20-min. B&W Film or Videotape

27-0101 Purchase $140 Rental $20.

"Arrow" Arithmetic

Definition of a vector; vectors
as directed lengths (arrows);
Aldition of vectors (the result-
antP;.i and j components; an

The Dot Product

Physical motivation in terms of
"work"; the geometric definition;
computing the dot product in
Cartesian coordinates; the
mathematical structure of the’
dot product; geometric applica-
tions to finding angles and
length projections.

29-min. B&W Film or Videotape

.27-0104 Purchase $195 Rental $20.

The Cross Product

Geometric definition; the struc-
ture of the cross product;
computing -the cross product in
Cartesian coordinates; using

introduction to vector arithmetic determinant notation to compute
in terms of mathematical struc- the cross product; geometric
ture. applications of the cross
product to finding areas and

28-min. B&W Film or videotape lines perpendicular to planes.

27-0102 Purchase $190 Rental $20.
31-min. B&W Film or Videotape

3-Dimensional Vectors 27-0105 Purchase $210 Rental $21.

Generalization from 2-dimensional
space to 3-dimensional space;

i,j, and k components of vectors;
vector arithmetic in 3-dimensional
Cartesian coordinates; other
coordinate systems; vector pro-
perties versus coordinate pro-
perties.

Equations of Lines and Planes
Vector methods for finding the
equation of a line in 3-space;
finding the equation of a plane
in terms of vectors; some
examples.

28-min. B&W Film or Videotape

26-min. B&W Film or Videotape 27-0106 Purchase $190 Rental $20.

27-0103 Purchase $175 Rental $20.

VECTOR ARITHMETIC - Complete Set

Films/VideotapesA

Study Guide

Pretest, chalkboard photographs,
reading aBsignments, problems,
solutions, quiz. 173 pp. (One
per student recommended.)

27-2100 Purchase $5.50 each.
(10% Discount on.five or more) .

Complete set of six B&W
16 mm films and videotapes.

27-1100 Purchase $1010 (SAVE $90)
30 Day Rental $111 (SAVE $10)
Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison-Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

A Complete Self-Study Subject.

The set of - films/videotapes described
above can be used as a complete self-
study subjeet when accompanied by

, " the Study Guide, Suggested Text, and
Supplementary Notes ) Supplementary Notes. o

A supplement to the text intro-
ducing the concept of mathematical
structure and expanding on dif- = - : : : ’ ’
ficult topics in Calculus of : S
Several Variables. 182 pp. o v

27-4000 Purchase $5.00 each.
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Vector Calculus

Four B#%7 16mm
Pilme or Vileotaves

Vector Functions of a Scalar
Vaxiable

ne concept of "operating" on a
number to produce a vector;
forece as a function of time;
limit theorems; the derivative
of a vector function of a scalar
variable; some formulas for
finding derivatives; application
to motion in a plane.

38;min. B&W Film or Videotape

27-0201 Purchase $250 Rental $25.

Tangential and Normal Vectors
The position vector; the unit:
tangent vector; the unit normal
vector; the concept of curvature
and radius of curvature; the
torsion vector in 3-dimensional
space. :

28-min. B&W Film or Videotape

27-0202 Purchase $190 Rental $20.

VECTOR CALCULUS - Complete Set

Films/vVideotapes

Complete Set of four B&W
16 mm films and videotapes.

27-1200 Purchase $760 (SAVE $65)
20 Day Rental $76 (SAVE $10)

.Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison-Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

Supplementary Notes

A supplement to the text intro-

ducing the concept of mathematical

structure arid expanding on dif-
ficult topics in Calculus of
Several Variables. 182 pp.

27-4000 Purchase $5.00

Polar Coordinates

Definition of polar coordinates;
the relationship between polar
and Cartesian coordinates; polar
equations for curves; slope and
area in terms of polar
coordinates.

30-min. B&W Film or Videotape
27-0203 Purchase $205 Rental $21.

Vectors in Polar Coordinates

The basis vectors in polar
coordinates; the need for using
polar coordinates in some vector
problems; the position vector,
the velocity vector, and the
acceleration vector in polar
coordinates; applications to a
central force field.

27~min. B&W Film or Videotape
27-0204 Purchase $180 Rental $20.

Study Guide

Pretest, chalkboard photographs,
reading assignments, problems, °
solutions, Quiz. 212 pp. (One
per student recommended.)

27-2200 Purchase $7.00 each.
(10% Discount on five or more).

A Complete Self-Study Subject.

The set of films/videotapes described
above ean be used as a complete self-
study subject when accompanied by
the Study Guide, Suggested Text, and
Supplementary Notes.
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Partial Derivatives

Stx B&W 16mm
Films or Videotapes

n-Dimensional Vector Spaces -

The concept of a vector as the
independent variable; a scalar
function of a vector variable;
the structure of an n-dimensional
vector space; an example of a
4~dimensional vector space;
generalizing the concepts of
distance and limits to
n-dimensional vector spaces.

32-min. B&W Film or Videotape
27-0301 Purchase $215 Rental $22.

Calculus of Several Variables

The special case of 2 independent
variables; a geometric interpre-
tation; the concept of a partial
derivative; some special cautions;
the partial derivative in terms
of "slices" of a surface; the
concept of a tangent plane to a
surface.

35-min. B&W Film or Videotape
27~0302 Purchase $230 Rental $23.

PARTTAL DERIVATIVES - Complete Set

Films/Videotapes

Complete set of six B&W
16 mm films and videotapes

27-1300 Purchase $1185 (SAVE $105)
30 Day Rental $122 (SAVE $10)
Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
~ Addison-Wesley, 1968, 818 pp.

26f3000 Purchase $16.95 each.

Supplementary Notes
A supplement to the text intro-

ducing the concept of mathematical

structure and expanding on dif-
ficult topics in Calculus of
Several Variables. 182 pp.

27-4000 Purchase $5.00 each.

Directional Derivatives
Motion in a direction other than

- parallel to either the x-~ or

y-~axis; the definition of a
directional derivative in terms
of Cartesian coordinates; the
gradient vector; the tangent
plane; some examples of
directional derivatives.

33-min. B&W Film or Videotape .
27-0303 Purchase $220 Rental $22%.°

The Chain Rule :
Generalizing the Chaih Rule to a
function of several real
variables; using the chain rule to
find higher order derivatives;
some examples.,

38-min. B&W Film or vVideotape
27-0304 Purchase $250 Rental $25.

Integrals Involving Parameters
Physical motivation; geometric
interpretation; differentiating

b

jf(X'Y) dy; variable limits of
a

integration; some subtleties,

27-min. B&W Film or Videotape
27-0305 Purchase $180 Rental $20.

Study Guide

Pretest, chalkboard photographs,
reading assignments, problems,
solutions, quiz. 306 pp. (One
per student recommended.)

27-2300 Purchase $10.C0 each.

(10% Discount on five or more.)

A Complete Self-Study Subject.

The set of films/videotapes deseribed
above ean be used as a complete self-
study subjeet when accompanied by
the Study Guide, Suggested Text, and
Supplementary Notes. '
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Exact Differentials V The "Game" of Matrices

The differential of f(x,y): the n by n matrices; def@ning equality
definition of the total dif-~ of two matrices; adding two
ferential; the meaning of an matrices; 'structural properties
exact differential; applications of matrix arithmetic; some
to equations of the form f(x,y)=0 differences thween matrix and

. . ) numerical arithmetic; non-
gg:g;gé g&w Film or Videotape singular matrices; ‘introduction

urchase $195 Rental $20. to matrix algebra; using de-

terminants to study non-singular
matrices.

Matrix Alg_ebra 41-min. B&W Film or Videot':ape

- R .
Five B&W 16mm 27-0402 Purchase $265 Rental $27

Films or Videotapes

Linearity Revisited

Properties of linear functions;
the concept of "locally" linear
using the linear part of w to
study w = f£(x,y) in "small"
neighborhoods; systems of linear
equations; matrix notation
motivating matrix multiplication.

47-min. B&W Film or Videotape
27-0401 Purchase $300 Rental $30.

Inverting a Matrix -
Finding the inverse of a non-
singular matrix; interpretation
in terms of matrix algebra,
. functions, and geometry; discus-
sion of when a matrix is singular
_how to determine whether a matrix
¢an be inverted.

45-min. B&W Film or Videotape
27-0403 Purchase $285 Rental $29.

Inverting More General Systems
of Equatlons
A review of inverting linear
. systems; inverting more general
" . (i.e., non~linear) systems; the
Jacobian; some examples; discus-
sion of various pitfalls.

28-min. B&W Film or Videotape
27-0404 Purchase $190 Rental $20.

kel

MATRIX ALGEBRA - Complete Set

Fllms/V1deotaQA§ Study Guide

Complete set of five B&W . Pretest,’ chalkboard photographs,
16 mm films or videotapes . . reading assignments, problems,

- : solutions, quiz. 262 pp. (One
27-1400 Purchase $1165 (SAVE $100) per student recommened.) =
25 Day Rental §119 (SAVE $10) 27-2400 Purchase $8.50 ea

Suggested Text (10% Discount on five or nfore.)

Calculus and Analytic Geometry 4 Complete Self-Study M;]ect.
(F_o?rth Edition) by G.B. Thomas, The set of fz.bna/mdcotapes deseribed
Addison-Wesley, 1968, 818 pp. . above oan be used as @ complete self-
~30( 1 . . study subject when accompanied by
26-3000 Purchase $16.95 egch the Study Guide, Suggested Text, and
Supplemcntarx Notes ' ',S“PPZ"’""W Notes..

A supplement to the text intro- .
ducinqv the concept of mathematical
structure and expanding on dif-
ficult topics in Calculus of

. Several Variables. 182 pp.

27-4000 Purchase $5.00 each.
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MATRIX ALGEBRA - Continued

Maxima and Minima in Several
Variables '

The meaning of relative maxima and
and minima in the study of real-
valued functions of several real
variables; how to test for such
values; a geometric interpreta-
tion; constraints and the use

of the chain rule.

34-min. B&W Film or Videotape
27-0405 Purchase $225 Rental $23.

Multiple Integration

Five B&W 16mm
Films or Videotapes

Double Multiple Sums

Physical motivation in terms of
variable density; geometric
interpretation; application to
finding the mass of a square
plate; upper and lower bounds;
generalization; multiple sum
notation limits involving
multiple sums.

30-min. B&W Film or Videotape
27-0501 Purchase $205 Rental $21.

MULTIPLE INTEGRATION - Complete Set

Tilms/Videotapes

Complete set of five B&W
16 mm films or videotapes

27-1500 Purchase $945 (SAVE $80)
-25 Day Rental $99 (SAVE $10)
Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison-Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

Supplementary Notes
A supplement to the text intro-

ducing the concept of mathematical

structure and expanding on dif-
ficult topics in Calculus of.
Several Variables. 182 pp.

27-4000 Purchase $5.00 each.

The Fundamental Theorem

The anti-derivative in several
variables; some examples; a
geometric interpretation in term
of areas; computing limits of
certain infinite double sums by
means of the anti-derivative and
conversely.

26-min. B&W Film or Videotape
27-0502 Purchase $175 Rental $20.

Multiple Integration and the
Jacobian

A review of the definite integral
and change of variable; an
example; the problem when we deal
with more than one independent
variable; mapping a region of

the xy-plane into a region in the
uv-plane; the role of the Jacobian
in change of variable problems
involving multiple integration.

33-min. B&W Film or Videotape
27-0503 Purchase $220 Rental $22.

Introduction to Line Integrals
The definition of a line integral;
distinguishing a line integral
from a double integral; some
examples; some general properties
of line integrals; viewing the
line integral as a definite
integral.

24-min. B&W Film or Videotape
27-0504 Purchase $165 Rental $20.

Study Guide

Pretest, chalkboard photographs,
reading assignments, problems,
solutions, quiz. 290 pp. (One
per student recommended.)

27-2500 Purchase $9.50 each.
(10% Discount on five or more.)

A Complete Self-Study Subegjet.

The set of films/videotapes deseribed
above can be used as a complete self-
study subject when accompanied by
the Study Guide, Suggested Text, and
Supplementary Notes.
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Green's Theorem

A discussion of simply-~connected
regions; the statement of Green's
Theorem; an outline of the proof;
some comments about the theorem
showing how line integrals may

be related to multiple integrals;
some examples; applying Green's
Theorem to regions which are

not simply-connected.

40-min. B&W Film or Videotape
27-0505 Purchase $260 Rental $26.

Complex Variables

Five B&W 16mm
Films or Videotapes

The Complex Numbers R
Development of the real numbers;
complex numbers as a natural
outgrowth of the real numbers;
arithmetical structure; vpolar
coordinates and complex numbers;
applications; DeMoivre's Theorem;
extracting the nth roots of a
number.

43-min. B&W Film or Videotape
28-0101 Purchase $275 Rental $28.

COMPLEX VARIABLES - Complete Set

Films/Videotapes

Complete set of five B&W
16 mm films or videotapes

28-1100 Purchase $1090 (SAVE $95)

25 Day Rental $110 (SAVE $10)

Suggested Texﬁ

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison-Wesley, 1968, 818 pp.

26~3000 Purchase $16.95 each.

Supplementary Notes:

A supplement to the text,
providing background information
on number systems and expanding
on the concepts of linear inde-
pendence and differential
operators. 92 pp.

28-4000 Purchase $4.00 each.

Functions of a Complex Variable

" Rules which assign complex numbers

to other complex numbers; a
geometric interpretation; an
analytic and graphical introduc-
tion to limits; derivatives of
complex functions; Laplace's
equation.

35-min. B&W Film or Videotape
28-0102 Purchase $230 Rental $23.

Conformal Mappings

Review of mappilngs of the Xy-
plane into the uv-plane; the
definition of a conformal map-
ping; applications; conformal
mapping in the study of Laplace's
equation; boundary value

problems.

36-min. B&W Film or Videotape
28-0103 Purchase $235 Rental $24.

Sequences and Series

The concept of sequences and
series applied to complex
numbers; a pictorial interpreta-
tion; defining sin z, log z, etc.
in terms of convergent power
series; application to series

of real numbers;interval of
convergence.

33-min. B&W Film or Videotape
28-0104 Purchase $220 Rental $22.

Study Guide

Pretest, chalkboard photographs
reading assignments, problems,
solutions, quiz. 370 pp.

(One per student recommended.)

28-2100 Purchase $12.00 each.
(10% Discount on five or more.)

A Complete Self-Study Subject.

The set of films/videotapes described
above can be used as a complete self-
study subject when accompanied by
the Study Cuide, Suggested Text, and

. Supplementary Notes. -




COMPLEX VARIABLES - Continueds

Integrating Complex Functions

A review of the definite integral;
extending the results to the

case of complex numbers; line
integrals; integrating analytic
functions; integrals along

closed curves.

34~min. B&W Film or Videotape
28-0105 Purchase $225 Rental $23.

Differential Equations

Seven B&W 16mm
Films or Videotapes

The Concept of a General Solution
Given f(x,y,y') does the equation
have a solution and if so is the
solution unique? Some examples.
Clairaut's Equation. The
definition of a general solution.
Application to certain first
degree differential equations.
More on exact differentials.

34-min. B&W Film or Videotape
28-~0201 Purchase $225 Rental $23.

Linear Differential Equations

Examples of non-linear differential

equations; the definition of a
linear differential equation;
some examples; properties of
linear equations; finding the
general solution of a linear
differential equation.

35-min. B&W Film or Videotape
28-0202 Purchase $230 Rental $23.

Solving the Linear Equation
L(y) = 0; Constant Coefficients

. Trying for solutions in the form

y = e™*; the problems involved

with r being a non-~real number;
the general concept of the
reduced or homogeneous equation;
what happens if r is a repeated
root of the auxiliary equation;
some examples.

19-min. B&W Film or Videotape
28-0203 Purchase $130 Rental $20.

DIFFERENTIAL EQUATIONS - Complete Set

Films/Videotaggg

Complete set of seven BsW
16 mm films or videotapes .

28-1200 Purchase $1300 (SAVE $115)

35 Day Rental $143 (SAVE $10)

Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison-Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

'Supplementary‘Notes
A supplement to the text,

providing background information

on, number systems and expanding
‘on the concepts of linear inde-
pendence and differential
operators. 92 pp.

28-4000 Purchase $4.00 each.

Study Guide

. Pretest, chalkboard photographs

readipg assignnments, problems,
solutions, quiz. 458 pp.
(One per student recommended.)

28~2200 Purchase $15.00 each.
(10% Discount on five»or more.)

A Complete ’Seli'fn—s Subject.

The set of filme/videotapes described
above can be used as a oomplete eelf-
study subject when accompanied by

- the Study Guide, Suggested Text, and
- Supplementary Notes. -
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Undetermined Coefficients

Find a solution of L(y) = £f(x)
in the special case that the
coefficients are still constants
and f(x) is either a polynomial,
an exponential function, or a
function of the form sin mx or .
cos mx. The meaning of un-
determined coefficients; the role
of the reduced equation; the
method of guessing a trial
solution. Some applications.

29-min. B&W Film or Videotape
28-0204 Purchase $195 Rental $20.

Variation of Parameters

A method for handling L(y) = £(x)
for any linear equation and more
general categories for f(x); the
derivation of the technique; how
the technique is used; some
examples: a discussion of why
this technique is so valuable.

24-min. B&W Film or Videotape
28-0205 Purchase $165 Rental $20.

Power Series Solutions

A review of previous techniques;
a key existence theorem; using
power series to find an existing
solution; some examples.

33-min. B&W Film or Videotape
28-0206 Purchase $220 Rental $22.

LINEAR ALGEBRA - Complete Set

Films/Videotapes

Complete set of eight B&W
16 mm films or videotapes

28-1300 Purchase $1670 (SAVE $145)
40 Day Rental $176 (SAVE $10)

Suggested Text

Calculus and Analytic Geometry
(Fourth Edition) by G.B. Thomas,
Addison-Wesley, 1968, 818 pp.

26-3000 Purchase $16.95 each.

Supplementary Notes

A supplement to the text,
providing background information
on number systems and expanding .
on the concepts of linear inde-
pendence and differential
operators. 92 pp.

28-4000 Purchase $4.00 each.

Laplace Transforms

Functions of exponential order;
the definition of the Laplace
transform of a function; computing
the Laplace transform of some
special functions; some notes on
Laplace transforms; the linear
aspects of Laplace transforms;

a key property about Laplace
transforms; applications to
linear differential equations;
Lerch's Theorem.

38-min. B&W Film or Videotape
28-0207 Purchase $250 Rental $25.

Linear Algebra

Eight B&W 16mm
Films or Videotapes

Vector Spaces

An axiomatic definition of
structure; some important
theorems; discussion of how the
axiomatic definition ¢generalizes
the n-tuple definition; a
geometric interpretation; the
concept of a subspace.

31-min. B&W Film or Videotape
28-0301 Purchase $210 Rental $21.

Study Guide

Pretest, chalkboard, photographs
reading assignments, problems,
solutions, quiz. 398 pp.

(One per student recommended.)

28-2300 Purchase $13.00 each.
(10% Discount on five or more.)

A Complete Self-Study Subject.

The set of films/videotapes deseribed
above ean be used as a complete self-
study subjeet when accompanied by

the Study Guide, Suggested Text, and

Supplementary Notes. .
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LINEAR ALGEBRA - Continued

Spanning Vectors

Definition of spanning vectors;
some examples; the definition of
linear dependence and linear in-
dependence; some examples; a new
look at the dimension of a vector
Space; constructive examples.

27-min. B&W Film or Videotape
28-0302 Purchase $180 Rental $20.

Constructing Bases
Review of previous lecture;
definition of a basis for a vector

space; some important observations; -

constructing a basis for a given
vector space; the invariance of
the dimension of a vector space
in terms of basis vectors; using
matrices to show when one vector
‘is a linear combination of other
vectors.

36-min. B&W Film or Videotape
28-0303 Purchase $235 Rental $24.

Linear Transformations

Definition of a linear trans-
formation; properties of linear
transformations; some examples;
the relationship between linear
transformations and matrices;
more examples; the matrix of a
linear transformation relative to
a particular basis.

36-min. B&W Film or Videotape
, 28-0304 Purchase $235 Rental $24.

Determinants

Inventing a technique for telling
us when n vectors can be the
basis of an n-dimensional vector
space. The properties which
define a determinant; some
consequences of these properties;
some examples and "short-cuts".

39-min. B&W Film or Videotape
28-0305 Purchase $255 Rental $26.

Eigenvectors

Solving the vector equation
f(v) = cv; geometric interpreta-
tion; some applications; a matrix
approach to eigenvectors from

the choice of a basis; some
important invariants; some
examples.

31-min. B&W Film or Videotape
28-0306 Purchase $210 Rental $21.

Dot Products

Generalized properties of the
dot product; examples; the
Gram-Schmidt orthogonalization
process; constructing an ortho-
normal basis for a given vector
space.

41-min. B&W Film or Videotape
28-0307 Purchase $265 Rental $27.

Orthogonal Functions

Orthogonal functions; definition
of Fourier series; some special

cases; constructing the Fourier

series for some given functions

and a pictorial interpretation;

a discussion of errors.

34-min. B&W Film or Videotape
28-0308 Purchase $225 Rental $23.
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Colloid and
Surface Chemistry

J. Th. G. Overbeek

ERIC

Aruitoxt provided by Eic:

Colloid and Surface Chemistry

is a set of 55 lectures and
demonstrations on surface
chemistry, lyophobic colloids,
electrokinetics and membrane
phenomena, and lyophilic colloids.

Interfacial phenomena play a
significant role in a large number
of processes in the chemical,
petroleum, and metallurgical
industries as well as in the
bioclogical processes of life
iteself. Lyophobic colloids --
paints,. dyes, coatings, cosmetics,
pharmaceuticals, food products --
also play an important role in

our daily lives. An understanding
of electrokinetic phenomena has
contributed to a number of ~
analytical techniques and indus-
trial processes. And lyophilic
colloids not only include the
extremely important polymers and
reversible associates, but cons-
titute the very basis for life
in the form of proteins and
nucleic acids.

J. Th. G. Overbeek is Professor

of Physical Chemistry at the
University of Utrecht in the
Netherlands.




Colloid and
Surface Chemistry

Surface Chemistry

Sixteen BE&W 16mm
Films or Videotapes

Introduction to Colloid Chemistry
and its Relation to Surface
Chemistry and Electrochemistry
Disperse systems are of interest
both for their many applications
and as systems worthy of fun-
damental study. Their large inter-
facial area explains why surface
chemistry and surface electro-
chemistry are intrinsic facets of
colloid chemistry. :

Py

36-min. B&W Film or Videotape
11-0101 Purchase $235 Rental $24.

Surface Tension and Surface
Energles

Surface tension results from an
inbalance of intermolecular

forces. Relations between surface
tension and (Helmholtz and Gibbs)
surface free energies. Hydrostatic
pressure (Young, Laplace) and
modified vapor pressure (Kelvin)

at curved interfaces.

40-min. B&W Film or Videotape
11-0102 Purchase $260 Rental $26.

Measurement of Surface and
Interfacial Tensions of

ngulds (1)

Static and dynamic measurements
related to curvature of a
meniscus: capillary rise or
depression, maximum bubble pres-
sure, stalagmometer (drop weig@t).

25-min. B&W Film or Videotape
11-0103 Purchase $175 Rental $18.

Measurement of Surface and
Interfacial Tensions of
Liquids (2)_
Sessile or pendant drop or bubble,
Wilhelmi plate, du Nouy ring,

j surface ripples, oscillating jet.

37-min. B&W Film or Videotape

11-0104 Purchase $260 Rental $26.

~0f =-log c or

"micelle concentration.

Adsorption, Analytical Aspect

Surface or interface is a region

of finite thickness. -‘Description

of (positive or negative) surface i
excess with Gibbs dividing sur-

face. Guggenheim method with

two dividing surfaces. Invariant

linear combinations of surface

excesses.

25-min. B&W Film or Videotape
11-0105 Purchase $170 Rental $20.

Thermodynamics of Fluid Interfaces
The Gibbs adsorption eguation

and the concept of the surface
excess concentration. Importance
-log a plots.
Saturation adsorption. Critical

.

48-min. B&W Film or Videotape
11-0106 Purchase $305 Rental $31

Spreading - Surface Films of
Insoluble Monolayers

Spreading tension, 1initial and
final. Neumann's triangle.
Influence of surfactants on
spreading. Surface pressure.
Langmuir trough, film balance.
Surface equation of state, surface
potential, surface viscosity and
elasticity. Effect of monolayers
on evaporation. Multilayers.

51-min. B&W Film or Videotape
11-0107 Purchase $360 Rental $36