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CHAPTER I

INTRODUCTION

Introduction. Painful as it must seem to many,
traditional phileosophies of sducatlion existing in any

country are difficult to change, in particular over relatively
short periods of time. Thus, all the strenuous efforts toward
achieving better preparation and a greater challenge for our
more gifted students within the classes of our high schools
are so contrary to our basic philosophy of egqual oppeortunity
for all, that significant progress of this worth-while geal

is slow. Consequently help toward making some vitally needed
improvenent toward this end must be looked for outside the
traditional classroom lectures,

Statement of problem. The purpose of this study is
to determine the status of mathematics clubs in the general
education programs of the publiec high schools of Kansas, An
attempt has been made to get as accurate an analysis as
possible of the mathematics clubs and what they contribute
to the general education objectives of our youth. The study
has been concerned as much with terminal programs as with
the programs of students who plan to continue thelr work on
the college level, or the university level. It 1s the
outgrowth of individual and group studles that are both loecal



and national in scope. An attempt has been made to arrive
at a program designed to fulfill the needs of the high
school students.

In the search for schools that had o mathematics
club, 1t was found that there was a wide variation in the
offerings in mathematics among the high schools of Xansas,
This was in part due to the size of the schoel, and also
because some schools still belleve in the old mathematies,
and have not revised thelr curriculum to fit the present day
situations. ©OSome schools included the mathematles clubj;
others included a mathematles club combined with a sclence
¢lub; others did not offer a mathematics club in their
school; and others were planning a club for the future.

Jmportence of study. A casusl acquaintance with the
literature on the subject and the schools with or without

mathematice clubs, gives the lmpression that there is consid-
erable disagreement among authorities on whether mathematics
¢lubs should be organized in high schoels, and whether they
are useful to the mathematics students,

Because of the disecrepancles that are apparent, a
study of the problem seeme to be urgently needed, Such a
study, if successful, would be very useful to those
concerned,
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Date used in study. The dete used In this study were
collected by personal interviews with the imstructors of
mathemstics, and by research, A questlomnaire was sent out
to noted mathematiocs instructors throughout the United States
who could conceivably contribute to the program, A ques-
tionnaire wes used as & guide for the interviews. It was
designed to provide as complete Informetion ae possiltble.
Some of the more important items were as follows: Size of
school, presence or absence of a mathematles club, reason
for no club, qualification of members, projects undertaken,
courses taught in school, how the gifted pupils are kept
interested in mathematice, and the purposes of the mathe~
matics club, It was felt that by making personal interviews
the information galned wculd be more reliable because the
guestions could be asked in such & way that each instructor
would be interpreting the questions as intended by the
interviewer. A copy of the questionnaire is included in the
eppendix of thie study.

Difficulties encountered. The three items, "why don't
you have a mathematics c¢lub, what courses are taught, and
how are the gifted taken care of," were the .Mlt troublesome
from the standpoint of the instructor's thinking. It was
felt that the responses given to these items 1in an
interview would be more reliable because they were more
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nearly a reflection of the instructor's thinking than would
otherwise be the case, Another problem that arose was the
fact that the questionnaire was designed to fit all schools,
In trying to gather informetion on all clacses of schoole,
it was found that some questions on the guestionnalre could
be answered differently by the large or small school.

Organization of gtudy. The thesis is divided into
chapters, each of which is devoted to some aspect to the

study which is of major interest. Chapter I 1s the intro-
duction, in which the desirability of the thesis 1s indlcated,
Chapter II 1s the study of the objectives as ctated by
nationally lmown specialiste in mathematics, Chapter III
deals with the need for a mathematics c¢lub, Chapter IV
consists of the programs that can be used for a mathematies
club, Chapter V is the survey of schools in Kansas, and
Chapter VI is the summary and conclusion, followed by
Bibliography and appendices.




CHAPTER II
OBJECTIVES AS STATED BY NATIONAL SPECIALISTS

Many worth-while objectives have been contributed by
individual writers on mathematicecs clubs, The literature 1s
so voluminous, however, that it is beyond the scope of this
study to make an exhaustive survey. Therefore, 1t 1s the
purpose of this section to present a representative sampling
of the contributions by these writers,

George R. Hunt, Mathematlcs Department, Odessa College,
Odessa, Texas. Mr., Hunt presents the following as prime
dbjectives of mathematiecs clubs in high schools:

l. To bring together for mutual acquaintance those
students who have a special interest in mathematics,

2. To provide means for these students to becone
better acqualnted with the literature in the field of
mathematics, both anclent and modemn,

3. To provide opportunity for these students to
hear, meet and assoclate with professional people in the
fleld of mathematics,

4, To provide opportunity for club members to meet
with club members of other areas.

Organizations carrying out these objectives will
develop in the students a feeling of unity and com-
panlionship in a field of activity., It will provide an
opportunity to develop an appreciation of the role
mathematice has played in the development of
eivilization,

All these objectives and accomplishments are met
somewhat through ordinary classes 1f the teachers are



interested and able to carry them out, but at best
classes are limited in this respect. Clubs offer a
greater opportunity to broaden the students perspective.

Mu Alpha Theta, the National High School and Junlor
College Mathematics Club, which was organized in
February of 1957 is carrying out these objectives quite
well, The orgenization has almost 400 chapters. It has
a traveling library with about 500 wvolumes. It wss eire-
culated this past winter among about 73 chapters. The
organization in California and in some other localities
has meintained lecture circuits for the chapters., The
lectures are presented by professors from universities
end other career men in the field of mathematics.

There has been in the last few years a revival of
interest in mathematiecs clubs, but in my opinion, they
have not yet won the respect and mfms-nt from the
schools that other activitlies enjoy.

Dr. Albert E. Meder, Jr., Professor of Mathematics
at Rutgers University, New Brunswick, New Jersey., Dr. Meder

lists the following as objectives:

1. To stimulate interest in mathematics.

2. To encourage independent work by pupils,

3« To provide an o?mrmu.y for enrichment of
course content (by discussion of topics omitted

~ or treated only briefly in reguler class work).

4, To provide opportunities to become sequainted
with the applications of mathematics,

5. To provide opportunities to become acquainted
with History of Mathematles.

6« To provide opportunities_to become acquainted
with mathematical mu.e

" lgeorge R. Hunt, of Odesse College, in private
communication, July, 1959.

2Mivert E. Meder, Jr., of Rutgers University, in
private communication, January, 1960.
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¥Yirginie Lee Pratt, Instructor at Central High School,
Omaha, Nebraska, has the following objectives of her
mathematlcs club: '

As I see 1t such clubs are organized to provide added
stimulus to scholarshlip in the subject and for enjoyment
and further understanding of it. They offer an oppor-
tunity to enrich the mathematics and to improve
teacher pupil relationships, thy competition is
possible without the pressure of grades, If handled
properly a mathematics club can so recognize outstanding
achievement in the subject mtg;:crmputm
prestige is geined for such., I the greatest value
is rnnud if time and facllitlies are provided for
maximum student plamning and partieipaetion, but the use
of commmnity leaders in the field as speakers has a
place also.

Irvin H. Brune, Professor of Mathemstiecs, Iowa State
Teachers College, Cedar Falls, Im.~ In stating conclusions
he has observed from many years of teaching experience, Mr,
Brune offered the following recommendations for: the content
and pumn of a mathematics club:

The chief purpose of such a c¢lub, I think, should be
to afford additional opportunities to pupils to inves-
tigate mathematics, Pascinatlon with the subject i1s a
pupil's maln reason for studying 1t. He may be inter-
ested in 1ts spplications, of course, but liking the
subjects motivates his study of 1it.

Thia need not imply exalting the theme, "Mathematics
is Fun.," All too often we mislead puplls toward the
belief that 1ife is a sweet song to be sung whenever,
end only whenever, we feel the urge. ‘There are, on the
other hand, elusive ideas, close reasonings, and stern
diselplines to be pursued. At times even drudgery

3Virginia Lee Pratt, of Central High School, in
private communication, July, 1959.



appears. But, through it all, mathematics intrigues
those who stay with 1t, A mathematlice c¢lub, therefore,
should bring genuine satisfactions., It should not be
Just another soecial eclub; pupils should not attend
merely because refreshments highlight the meetings.
Social pleasantries, of course, have thelir place, but a
good mathematics club can prosper either with or without
theum,

With this in mind we should, I bellieve, seek to
augment, supplement, and enhance the regular curricular
offerings in mathematics, The club can hardly become
the dependable vehicle for all that pleases people in
mathematics, All too often pupils who should attend
every meeting can not; other activities compete for the
spare time on which the elub subsists, But a good elub
can enlarge the learnings a good day-by-day program
provides.

Accordingly, the mathematies club probably should
provide pupils with opportunities to hear guests—
lecturers, engineers, operations analysts, computers,
scientists. Whether a professor from a nearby campus, a
professional mathematiclan from a neighboring industry,
or a pupil from one's own school, the speaker should
show the members how mathematics brings satisfactions to
people who do things. The high-school pupil who needs
to read extra mathematics to prosecute his hobby in
electronics; the thinker in industry who needs to tackle
problems involving hundreds of variables; the teacher
who traces the implications of a few unusual, but simple
assumptions; all these support but even supplant, the
work a good teacher does.

But pupils in the club should not be passive, They
should work on projects of their own, As individuals
and as members of teams they should investigate, experi-
ment, and report. Even as listemers the members
presumably are thinking things through. Doubtless other
objectives also merit consideration. In the name of
simplicity, though, and directness, the unglx aim of
satisfaction via mathematics seems paramount.

41rvin H, Brune, of Iowa State Teachers College, in
private communication, August, 1959,
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Hellle M. Eltchens, Covernmor of National High School
end Junior College Mathematics Club, Mu Alpha Theta, Miss
Kitchens states the fellowing objectives for a mathematics
elub: ) “ |

To stimulate a deeper and more effective interest in
mathematics and ttmnmttphmhm.h:rmtor
nathematies,

To give Instruction in the deeper nge and the
historical importance end power of mathemat

mnnpm-uumtumummu
make maximm growth,

To provide more opportunities to develop the
tremendous inventive genius that Ameriecans have,

To keep genius busy--Genius 1z 90% industry.

To bring pleasure and honor to the achool by having a
group wvho will work to develop their potentislities in
the field of mathematiecs,

To help teachers to hold attention of the students,

(We become tired, worm out, from the battle for
attention--s0 we lose our potential,)

To provide group cooperative activity--inspiring
others,

To give a rewarded feeling of accomplishment.

To help the student understand mathematics as a
continuing ereative endeavor with an aesthetic value;
making elear that it is a living subject.

To supplement the content of _ecourses that are
often too thin for the ablest student.

| P

SNellie M., Kitchens, of Hickmen High School, Columbia,
Missourli, in private communication, September, 1959,
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¥. R. Erickemberger, Instructor, The Arsenal
Technlical High School, Indianapolis, Indisna, Mr,
Erickenberger gives the following reasons for a mathematics
elub:

T believe the objectives of a club should depend, to
e certain degree upen the lecation of the high school
and the general type of the schools' pupils, Without
being specific, I would suggest the following objec-
tives: (1) to srouse and maintain & greater interest

ecs, (2) to learn more about the history of

mathematice and the great mathemeticiens, (3) to ereate
a closer fellowship emong the mathematics sgtudents,
(&) to influence more students in the applications of
mathematice, (5) to undertake projects which will
benefit the school as a whole,

These are a few objectives which could be ueed in
most schools, Of course theese overlap each other in
some cases, Any group of students with good leadership
can be of great benefit to 2 school and community.

I wigh to give a proverb clothed in poor lenguage
but which I useful, It 1s: If you never do
more than you are "ago!.mvulnmrbopaidron
more than you work for,

Earl R. Douglas, Director of the Graduate School,
Colorado nn?lvm.tt.y, Boulder, Colorado, states the following
are the main objectives of a mathematice eclub: ‘

To create interest in the study of mathematics.

To help understand uses of mathematics,

To provide opportunity for sccialization tralning,

To hel IPPOOI‘ get to know students better
maum{u.

6w, R, Erickenberger, of The Arsenal Technical High
School, in personal communication, December, 1959,

Tkarl R, Douglas, of Colorado University, in private
communication, Pebruary, 1960,
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Samuel I. Jones, Author of books on mathematical
recreations, states the following as purposes of the
mathematiecs club:

'!'ho purpose of the mathematies club is manyfold,
g promote interest in the study of mathematies,
to brins together kindred apirits, bound by an

appreciation of tho beauties and significance of
mathenatics, (3) to glve puplls glimpses of the futuro
which serve as ves to continue the study, (4) to
afford opportunity for discussing the many Inumuns
features of the various mathematicel subjecte; §)
furnish an outlet for thelr social mtmcu (6
illuminate the by-paths of mathematics; to s certain
intereating matters connected with mathematlcs which do
not find a place in the usual classroom, (7) to develop
an appreciation for the truth and beauty in mathematics
and our dependence upon it in practical 1life, and (8) to
inspire the members--the future teachers--with the
mbhrphnu ormmsm‘mmmumw
inspire the coming generation.

F. Lynwood ¥Wren, Professor of Mathematics, CGeorge
Peabody College, Nashville, Tennessee, states that the
objectives of a mathematies club:

I think that a High School Mathematies Club should
attempt to provide opportunities for the more capable
students to take excursions into the more fundamental
aspects of mathematics, They should have strong
encouragement to enter into ind@ividual research and
independent investigations, There should be occasional
relaxation projects which would offer oppo ties to
see some or the lighter side of mathematies,

8
Samuel I. Jones gun;n (Nashville:
Samuel I Jones P:nbulhn". ﬁ%!, P. 309,

9%, Lynwood Wren, of George Peabody College, in
private communication, July, 1960,
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Dr. Harry lLewis, Chalrman, Mathematles Department,
East Side High School, Newark, New Jersey. Dr, Lewls gives
the following views on mathematics c¢lubs in the high schools:

It 15 my belief that toples that are taught or
touched upon in any area of the secondary school mathe-
maties program should not be conaldered the members
of a mathematics club, Among these I 1ist such
Mngs as: (1) the teaching of the use of the slide
(2) permutations and combinations, (3) probability,
g g e g g X

On the other hand a mathematics club can be used to
promote interest in the subject. I believe that meet-
ings should be devoted to: (1) guest speakers such as:
engineer, actuary, physiest, chemist, and a person
familiar with computors, (2) visits to loeal planatariums,
air eraft plants, insurance compenies, engineering schools,
teacher's colleges, ete., (3) construction of mathematical
models, such as: construction of curves by plotiing real
values of x against imaginary values of y; or generating
curves through a series of streight lines; or construc-
tion of nomographs, (4) learning the operation of
calculators, (5 m.m topics relating to the
history of mathematics, (6) compiling a mathematics
bulletin, magazine, or paper,

You may have noticed that in the topies that I have
ineluded, I have carefully avoided to cite topies that
find their way into the mathematies classroom,

rmkly I am thoroughly convinced that a mathematics
club, as such, has little velue in stimulating interest
in the continued study of mathematics by the student,
The real burden for motivating interest lies with the
classroom teacher, He will either inspire a student te
oreativity in mathematics or make the fleld so distaste-
ful that the weekly or bi-weekly uthmufs club
meetings could not possibly unde the ham,

10uarry Lewls, of East Side High School, in private
ecommunication, December, 1959,
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Mary Caroline Hathon, Instructor, states the aims of

a mathematics club:

To open up poesibilities in the fleld of mathematics
for a worthy use of leisure time, 7To create an interest
in the practical application of mathemetics as the
speclalist uses 1t to-day. To acquaint the student with
the scholarly work that has been done in the development
of mathematics, and to stimulate adnirstﬁn for the
scientists in this field and their work,

Dr, Hargld Fawcett, Professor, Ohlo State Unliversity,
Columbus, Chio, Dr. Fawcett reveals the following on
mathenatics clubs:

It is my Judgment that mathematics clubs provide a
very real stimulus to those students who participate in
them, In such a program it is poassible to engage in
many interesting activities which limited classroom
time makes impossible., I know of actual cases where
the program of a mathematies club has brought to 1life
latent nﬁmuul potentialities in a number of
students,

1lpary Caroline Hathon, "A Mathematics Club," The
Mathematics Teacher, XX (January, 1927), 39.

12301014 Fawcett, of Ohio State University, in
private communication, August, 1960.




CHAPTER III
THE NEED OF A MATHEMATICS CLUB

Probably every teacher of secondary mathematics feels
that one of his important problems is that of arocusing and
holding the interest of his pupils in mathematical work,

The gifted child presents a definite challenge to any
teacher whe 1s concerned about the welfare of each individ-
ual pupil. In the mathematics classes there is a great need
to give more attentlion to the gifted pupil, to see that his
curliosity and his interests are stimulated and directed, and
to help him choose the work for which his talents beat fit
him and which will enable him to render the greatest service
to soclety. In the elective work of the third and fourth
years, one may expect to find some degree of interest on the
part of the pupil, but in algebra or geometry, one fre-
quently encounters the pupll who has "ne head for
mathematics," who announces cheerfully, and honestly
believes, that he has alwaya found the subject dlfficult,
and seems reconciled to the fact that he is invulnerable to
any kind of mathematicel instruction. .

In many yish schools the courses of atudy are so over
erowded with formal work therefore much exercise in topilcs
of interest to the pupils 1s prevented. It is largely
because of the fallure of teachers to provide opportunity
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for exploring and expanding these mysterious byways that
many of the high school pupils regard mathematics as a
necessary evil, or as an affliection to be escaped as soon as
the minimum requirement has been met, To solve this problem
~ the teacher must make mathematics interesting to the pupil.

Little has been done in many of our schools to make
the pupil see the pleasure and cultural value of mathematics.
Mathemeticel recreations and diversions are = legitimate and
profitable expenditure of time 1f, without diluting the
instruction, they create such an interest that the hard work,
which is connected with any course that is worth-while, does
not seem like drudgery, for while valuable discipline may be
developed by doing unpleasant tasks, the pupll who attacks
his problems in a cheerful and interested frame of mind has
a great advantage in accomplishing work and overcoming
obastacles,

In addition to the problem or arousing the full or
indifferent pupll from his lethargy, there is the difficulty
to keeping the brighter and more original pupils working at
concert piteh, so while new interest is being created, care
must be taken to preserve that which already existed. While
more intensive work on the subject in hand may be assigned
for extra credit to these more ambitious pupils and other
devices may be used to retain their interest, still it 1s a
lamentable fact that the amount of uniformity necessary in
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classroom work often makes it difficult to bring out the
capacity of the individusl pupll. Yet teachers owe 1t to
the superior pupil to hold his interest, to stimulate his
enthusiasm, and to open up to him new flelds of thought.
Inspiring the student teo the development of these objects
may be accomplished in class, but every enthuslastic teacher
of mathematlces will feel that his opportunities for doing so
are much toe limited.

Too often the pupil feels that the class and the
teacher are too buay with the work at hand to be side-
tracked with some question not primarily on the subject.

And too seldom does & pupll take the initlative to approach
the teacher with his questions after class, so they remain
unanswered, Herein lies an important challenge to the
mathematics teachers to find a time and a way to stimulate
this, bullding interest and curiosity rather than let them
die 2 graduzl but certain death.

Here a mathematics club can be of invaluable
assistance in motivating the pupil'e curlosity and imagina-
tion in mathematics., The mathematice club 1s at least a
partial solution of this difficulty. In any. such & ¢lub it
is possible to supplement the work of the classroom by
offering opportunities that the class does not afford, to
add to the pupil's background of mathematlical knowledge, to
inspire pupils to original work, and to lead them to realize
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that the subject is rich in interest and expansion, Boys
and girls who become so interested in the classroom work that
they voluntarily remain after school for an hour or more %o
discuss subjects which have been suggested, and who are
constantly reaching out for more information, will be glad
of an opportunity to meet regularly for more or lesa informal
discussion, and the work of such a club reacts favorable on
the attitude toward mathematics throughout the school.

This is one organization where time can be allotted to
create in the mind of each club member a sense of apprecla-
tion for engineering and scientific applications of
mathematical facts; for re-emphasizing fundamental concepts
that up to this time have had 1little meaning te the individ-
ual; and for inetilling a feeling that will impel hinm to
investigate unique applications vhenever or wherever they
arise, It can bring together the elements of physics,
chemistry, end mathematics, and to demonstirate forcefully
the interrelationship of these subjecta.

Iypes of g mathematics glub., Every mathermatics cludb
should be organized to asslet its members in learning mathe-

matics. The mathematics club has become the proving ground
for the discovery and cultivation of skills and talents based
on mathematics; a place to prepare for careers and hobbles in
mathematics,
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Probably the most familiar to teachers is the popular
type of mathematlies club wherein all puplls who so desire
are welcomed as members, There isn't any limit to size or
qualification of members., Due to the heterogenelty of
talent which is embraced by such a plan, the group activi-
ties are in most cases limited to such things as mathematiecal
recreations, puzzles, plays, simple application, and some
simple projects. The club has the advantage of appealing to
large numbers, but also has the disadvantage of prohiblting
discussions of an advanced nature, therefore, the brighter
students are again neglected.

Another type of mathematiecs club is the one that
limits ite membership, but permits almost complete freedom
of activity. A mathematics club of this type is now being
put into operation in the Kingman High School, and although
sponsored by staff members, it 1s student controlled. The
club constitution limits membership to a small number of
students, Admission requirements are that a student must
have taken a year of mathematics and that he plans to take
another. The student who belongs to the eclub also gives pro-
grams to other classes., Therefore, the knowledge attained in
the olub 1s also spread throughout the school, The student
receives recognition and works that much harder to receive
more recognition, These students are also used to present
different topics on mathematics 10 the social clubs of the
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community, This has proved a very valuable public relations
instrument between school and community.

Organization of a mathematlcs club. The teacher who
has not had experience with mathematiecs clubs, but wishea to

organize one may hesitate because he i1s uncertalin as to how
to go about it or will 1t be accepted. The essential steps
used to organize e club are: First, talk with the prineipal,
discuss the benefits that the club could offer, and ask for
his approval., Be sure to have everything all planned and an
outline of the plans before going to the prineipal, Second,
talk with other mathematics teachers of the school and enlist
their approval, ldeas, and help. Third, telk with a few good
pupils who are interested in mathematlcs elither in class
groups or individually, and tell them briefly what a club
could sccomplish, Discuss the matter more than once so that
all are clear as to the work to be done and the responsi-
bilities to be carried as well as the benefits to be
expected of a club, Be sure of the active interest of a
nunber of good pupils before taking further steps. Fourth,
have other teachers present the matter in their classes that
have eligible pupils and analize the results, Have them

talk with recommended pupils individually or in groups,
Fifth, call an organization meeting, inviting only these who
are eligible according to the standards the sponsor,



principal, students, and other mathematlcs teachers have
decided should be held, Sixth, start the program with aggres-
sive initlative, so that 1t will not falter along the first
few meetings and then dle out because of lack of interest,

The first few meetings are the most cruelal,

At the first meeting outline the general plan of
organization that the sponsor, other teachers, and puplls
have decided would be best, and once more speak of the work
to be done by the club in the future. It would be well teo
hand out a l1list of subjects that would eonstitute sultable
material for club programs, so that puplls get a clear real-
ization of the possible interest and profit to be expected
from participation. The mathematics c¢lub should try to
bridge the gap between textbook study and actual epplication.
The c¢lub should try and avold dry old programs, and recognlze
the necessity for making provisions for the systematle
eonduet of club business and program meetings,

In consideration of the matter and in dlscussions with
the prinecipal and teachers, & concluslon should have been
reached as to what responsibilities the pupile are to carry
and what responsibilitles are to be carried by the sponsor,
In case the declslon has been reached for the sponsor to
carry major responsibllity for all details, then the pupils
should be told of this. If the declislon has been reached that
pupils are to write and adopt & constitution and bylaws




21
and elect thelr own officers, then the next step 1s to have
the pupils elect a president pro tem, and appoint a committee
to take steps to provide the instruments for organization.
This should be enough of a program for the first meeting..

The temporary preslident and the committee work to
write the instruments of the elub., The sponsor will, of
course, work with these pupils at every step of thelr
sctivity, but this is the only time the spomsor will be of
great help to the pupils. In the future the pupiles will do
most of the work and depend upon the sponsor only for
limited help,

ATter the constitution and bylaws have been written,
a second meeting of the pupils 1s called by the temporary
president, and the chalrman of the writing committee reads
the proposed constitution. There wlll follow the usual
discussion and debates for or against the provisions of the
constitution., After the constitution has been revised and
adopted, and election of officers 1is held, the club is
under way.

Basic principles of club organization. In the
organization of the mathematies elub, the Tollowing prineiples

were used and a very successful club has resulted.
The c¢lub should be based on definite and worthy
objectives, which have room for expansion, No school elub
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gshould ever be allowed to exist Af its alme and purposee are
not definite., Furthermore, these purposes should be worthy
and plainly stated in words so everyone in the club can
understand them,

The purposes and activities of the mathematics club
should be those of 1ts pupll members, who take an active
part in the club. Very frequently the club attempts to do
the work of adults by imitating adult organizations, This
1s 2 student organization and should operate on the student
level, Sometimes the teacher so dominates i1t that it camnot
do otherwise, The club should exist for the education of
the pupll members and not for the teacher sponsor, and
consequently its program must be interesting, appropriate,
and valuable to its pupll members.

Wherever possible mathematics club activitiea should
grow out of curricular activities, or activities assoclated
with the curricular activities., The main material of educa~
tion in the schoel is 1its so-called curricular work, and
therefore, the club has values in motivating and emriching
this work. The club should expand on the curricular work
which is taught in the classroom or assoclated work,
Applications of the class work are excellent.

Proper balance should be preserved between the
mathematies c¢lub activities and the regular activities of
the school. The mathematics club program, while important,



is not the only important part of the school program and
should receive only a proper share of school time and
attention, Therefore, meetings can be arranged after school.
In following this prineciple the sponsor will eliminate the
frietion that could exist between teachers and clubs,

The club program must fit the loeal situation to
succeed, The program which fits one school does not neces-
sarily fit another school. No e¢lub methods or program should
be taken from another schocl and adopted wholly. Differences
in size and type of school, in background and elub experlence
of pupils and of teachers, in ability and general attitude of
the staff, and in many other items must be considered,

Mathematics club membership should be veluntary. No
pupil should feel that he is forced to Join the elub, Such
foreing will only kill interest and spontaneity because 1t
would dilute existing interest within the club., No pupill
should be allowed to waste his . time by loafing either within
a club or outside of it, The program should be based upon
intereat of its programs and not compulsion, A few
interested students is more worth-while than a group of
uninterested but bright students, .

Provision should be made for recognizing and
capitalizing individual abilities, In any school will be
found a variety of abllities, capacitles, and interests, and
for their proper capitalization there must be a complementary



variety of educationsl possibilities, Club membership
should be kept small in order that variety in possibility
and variety in participation may be obtained., This variety
should be based upon pupil interests rather than upon the
interests represented by the faculty.

In the mathematics e¢lub there should be no excessive
dues, fees, assessments, or similar restrictions on member-
ship. One aim of many clubs is exclusivemess and a usual
method of attaining this eim is the establishment of high
entrance fees or yearly dues., If dues are necessary they
should be very small, so small that they will never bar
pupils from membership in the eclub, It is best not to have
dues., Any expenses that are encountered by the elub should
be taken out of the departments fund, or donations can be
accepted. Both of these methods have been used very
successfully., Other requirements, such as high average in
school work should not be allowed except, of course, in the
case of the Honor Club., All pupils who are interested in
mathematice and are willing to learn and work should be
allowed to joln. Of course, they should be taking methe-
matics and be among the better students, but not
necessarily the gifted students,

The mathematics c¢lub should be limited in size. A
large club defeats 1ts own purpose because 1t offers too few
opportunities for direct participation and becomes a
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convenient place for loafers., No one can say exactly Just
what the limit of club membership should be, because it
should depend upon 1ts activities, frequency.of meetings,
end experience and general abllity of the sponsor, In most
cases it should be small enough to permit all members to
participate freely in its activities during the school year,

All members of the club should participate in its
activities, It should be a c¢lub rule that any one who
benefits by what other members of the club do, should be
expected to contribute his share to the clubs life and
sctivities through its program, No pupil should be forced
to participate agalnet his will any more than he should be
forced to Join e club against hls will, On the other hand
a2 loafer should not be tolerated, If a pupil refuses to
cooperate, he should be dropped from the c¢club membership.
The elub should have pride in its membership and therefore
loafers cannot be tolerated.

The mathematies club should not be consldered
vocational in purpose., The activities of most school clubs
have important vocational aspecis, and these should be
suggested in appropriate meetings of the club, However,
the main purpose of the club should be that of widening,
deepening, and broadening the interests of the members,
and not the giving of complete information about the



vocatione represented, This should be pushed into the
background and only drawn out on occasion through club
programs.

Whenever possible the mathematics club should be
scheduled on regular school time., If a club program has
important educational values for the pupil member on his own
time, 1t is valuable enough to be included in his regular
school schedule, or right before or after school, Sched-
uling clube on school time will mean that both the teacher
and the pupll will have better attitudes towards them; 1t
will dignify the activity; and it will require high returns
for the time invested. Other values are that it will insure
full attendance of 1its membership; provide for regularity
and consistency; and 1ift the program to the level of
inportance of the so-called regular work of the school.,

It should be placed on the school calendar for the entire
year, so faculty and students can plen ahead.

Whenever possible, ¢lub meetings should be held on
school premises. This is not always possible, or even
desirable, 1n the case of trips and visits to places other
than the school. In general the club meetings should be
held in the school bullding where they can easily be
controlled; where responsibility 1s not divided; end where
the school and its interesta can be definitely safeguarded,
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Club sponsors should be carefully chosen and assigned,

Probably nothing will kill a club more gquickly than an
uninterested, unsympathetic or unprepared sponsor., MNere
membership in a department is not sufficient warrant for

| appointment to the elub, A careful consideration of interestis,
preparation, capabilities, personal qualifications, and
pupil's like and dislikes should be considered.

The sponsor should be a counselor and not a dictator.
In spite of the fact that the sponsor is the most potent force
in the functioning of a good club, it is a mistake to have
the ¢lub run by the sponsor, The main function of the
sponsor should be that of counselor, & suppller of Jjudgement
and experience which the pupil's lack, He should be an
enthusiastic member of the club, but at the same time a
reserved member, The club should be a cooperative enter-
prise, with the teacher acting as chief stimulator and at
the same time as chief balance wheel, If any criticisms
are made concerning programs, they should be given in private
to the individual pupils or pupil concerned. :

The faculty snd community should be thoroughly
educated in club ideals, objectives, and activitiea, The
vhole~hearted support of the club program by the entire
faculty and community is essential, for nothing can be more
disastrous than an unsympathetic attitude which finds
expreseion elther in open ridicule and direct opposition or
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in half-hearted support and mere toleration., Those elubs
vhich are most successful and have the most enthusiasm are
the ones which have school and community backing and which
have interested and capable people in the community, backing
 and lending their assistance to the students,

There should be no physieal initlation of new members
into the elub, The initlation should consist of an educa-
tional program by the new members. With this type of pro-
gram, the students will realize that the club is a mature
self-sducating orgenization, that will not tolerate
foolishness or immaturity.

Model constitution. The following constitution was
written for the Kingman High School Mathematics Club, and

it can be used for a model to develop other conatitutions
for other schools,

Preamble: For the purpose of assoclating ourselves
in an ordered menner for the cultivation of our common
interests in mathematlcs, we the students of High
School, adopt this constitution as the basis of the activities
of a mathematies club,

Neme and Purpose: The name of this club shall be

Mathematlies Club, The purpose shall be to broaden
and deepen the interest of its members in mathematics, to
increase knowledge of the subject, to pass on to others an
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eppreciation of the values and beauties of the subjlect, to
learn to perfect our skills in mathematics, to understand
the Amportance of mathematies in owr lives, and to explore

the possibility that mathematics can be fun,
. Membership: No one shall become a member of thies
¢lub unless he agrees to be bound by the provisions of this
constitution., This Mathematics Club shall consist of those
students of ________ High School who have successfully passed
one course in mathematics, who are at the time of application
for membership enrclled in some course in mathematics and are
doing satisfactory work in that course, or who have success-
fully completed one year of mathematlcs beyond the first
year,

Membership Limit: Membership in this club at any one
MMIntbolMMtewﬂzdmh&orm.
but rather shall be limited to the situation. Application
for membership will be made in writing stating the reason
why one wants to be a member of the mathematies e¢lub, Prior
te organization, the sponsor, other mathemetics teachers,
and pupils will select members., After organization, election
to membership shall be by a majority vote of the members
present, Any elected members who fall to attend three
consecutive meetings of the club without aceeptable excuse,
shall autometically cease to be a member, The sponsor and
elub officers will comprise the official reviewing board teo
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decide on dismissals, At the beginning of the school year,
the membership roll shall be revised to include only active
members who are in good standing, Any member in good stand-
ing shall be eligible to serve on any committee and to be
elected to office.

Sponsor: The club sponsor shall be a teacher of

__ High School who 1s designated by the principal or by
the faculty to take that responsibility. He shall be
eligible to attend all meetings of the club, to attend meet-
ings of all committees, and to attend meetings of the
officers, He shall advise on all matters pertaining to elud
activities and to veto any action proposed or takem by any
comnittee, the officers, or the c¢lub, He shall be privileged
to refuse to epprove for membership any student who is a2
candidate, and to refuse to approve for election any student
who 1s nominated for office.

Officers: The officers of the mathematies club shall
be president, vice president, secretary-treasurer, librarian,
and reporter,

Duties of Officers: It shall be the duty of the
president to appoint all committees and to advise them in
thelr work, to preside at every meeting of the club, and in
general to be responsible for the welfare of the club.

It shall be the duty of the vice president to
preside at any meeting of the mathematics club during the
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absence of the president and to take other responsibilities
of any executive nature when so requested by the president,
sponsor or club,

It shall be the duty of the seecretary-treasurer to
mnmm of the meetings and to keep accurate records of
membership, dues received, if any, and motions made and
submitted to vote. He shall take care of all correspondence,
The librarian and library committee shall be
responsible for the storing and care of the supplies, books,
papers, and equipment of the club,
The reporter shall handle publieity of the club for
the club newspaper, school paper, and the community paper,
Election of Officers: Officers shall be elected
annually by a majority vote of members at a regular meeting
during the last month of the school year. Regular meetlngs
will be held on alternate Mondays after achool for the
purpose of business, projects, experimental work, films, or
guest speakers., Regular meetings may be cancelled at the
diseretion of the sponsor when the school schedule or other
- elrcumstances demand a change., Speclal meetings may be
ecalled when needed, .
Amendments: This constitution may be amended by
two-thirds vote of members present at the time an
amendment is properly presented for actlon.




CHAPTER IV
PROGRAM MATERIALS

The mathematics club is dependent upon its programs
for its success, Therefore in this chapter, some programs
have been worked out and also a l1list of toples that would
make good programs is inecluded.

Many recreational velues are achieved through
mathematics clubs in secondary schools. TFor many years
methematics has had the reputation of being the hardest
subject in the curriculum and most students dread taking
mathematica, Also years ago people believed that the harder
and more sbstract the study, the greater was the resulting
mental discipline., These ideas are gradually leaving the
schools. Mathematice employs a symbolic language and
therefore requires logicel ressoning to understand it.

To prove that mathematics 1s really down to earth let
us analyze briefly its relation tc the seven cardinal

principles,
; hi Mathemetics is not directly conmected
with the of health except as the general idea

of quantity and the measurement of foods -and the proper
proportions of necessary elements enter inte the health

w t The
dum' [} mmc are, 0 umo, cluded in

this objective,
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VOERL one MR, 2 hun sk o
objocuvo one na s of the soclal studies,
literature, music, m. and home economiecs. But I

suggest that the knowledge of the making of budgets
and of keeping household accounts would keep many a
home from being broken,

4, 3 Mathematics of various sorts has long
been reco zed as an essential part in the training for
many voeatlons,

5. t This objlective deals with the
soclal perso sldes of 1life, particularly the
developments of right clvie attitudes and the spirit of
cooperation, For this training, mathematics is not so
essentlial, however important it may be in ecarrying on
the business of governmment,

6. ¢ How can the teaching of
mathematics or the work of a mathematiecs club have as a
by=-product the development of ethical character? A study
of nature reveals the most marvelous mathematical rela-
tionships., The very planets in the heavens are arranged
with their distances apart following a numerical series
with astonishing exactness, The buds on the stems occur
in strange mathematical ordera. Snow crystals illustrate
static symmetry, The humen body, the butterfly, the iris
and all growing plants are based on the more subtle
dynamic symmetry. These ratios are the basic of the
beauty in nature and in art, Great spiritual uplift
comes from the mere contemplation of these mathematical
relationships in nature, A deep respect for such
creations begets an ablding faith in the creator,

Ts ué._ggx The development of the
doetrine o n&%&f an e study of the leamming pro-
cess brought out the faet that children learn more
readlly the thing in which they are interested and in
vhich they are doing something. 1In play or recreation
there are always both interest and participation,
Therefore play or recreation has come to have 1ta
rightful place in the classroom,

Mathematics has such a wealth of materials and the
time given in the school program is so limited, that the
only way is to organize a mathematics club., In a elub
there is real serious work done, But since it 1s self
imposed, 1t 1s recreational, A club develops
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initlative, interest to a blg degree, and appreclations
that are carried over inte the classroom. Lelsure time
if used worthily peans growth and re-creation in body,
mind, and spirit.

lewspaper. Probably the most important project of a
‘ mathematies c¢lub is a c¢lub paper. News about the mathemat~
ies ¢lub and articles originating from its discussions should
be given prominence, but also other mathematics department
news is included, The club should depend gquite largely on
advertising its meetings and programs through the paper. For
example, announcements that the laws of chance will be
studied at the next meeting 1f everyone brings six pennies
for experimental purposes, or that mathematical magiec will be
demonstrated, are plugged in enthusiastic headlines that do
bring out the members in full forece., Problems, puzzles, and
tricks that are put in the paper become the center of argu-
ment at meetings, and program meterlial, Keen interest in the
program results because the subject has already been thought
over for days by the members and because each member has a
copy of the problem that was in the paper under discussion,
which makes the task of the leader of the program much
simpler.

Newa from other mathematics elub and similar

activities in other schools are included whenever possible,

Yyarie Gugle, "Recreational Values Achieved Through

Mathematies Clubs in Secondary Schools," Mathematics Teacher,
Vol. 19. PPs 21#"218} Apﬁl, 1926.
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Sometimes contests are conducted between schools through the
paper,

The paper should contain poetry and composition on
mathematical subjects of a2 high order of merit, as well as
descriptions of puzzles and tricks, and in the last issue =
summary of the years events is noted.

There can be a puzzle column which is always a major
feature of interest. Usually a contest of one type or
another is run in connection with the column., The column
conductor is allowed to use his discretion as to methods of
maintaining interest, a small prize can be given for the
best solution, Pencils stamped in gold with the words of
the paper's name on it have proved effective and popular
prizes, and very economical,

The paper can be sold through the mathematics classes
and in the school lobby for 10 cent a copy or can be glven
avay, If it 1s sold, profite can be used to pay for the
mathematics clubs expenses,

A person may ask himself if a mathematlecs club paper
is worth~while, If he will think of the following reasons
he will be convinced that a paper is worth-while,

There 1s a sense of responsibllity in completing
assignments on time, and fine examples of cooperation,
loyalty, knowledge, and service at the cost of hours of
personal sacrifice have been given many times by the students
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engaged in the work, Initiative and ingenuity in finding
subjects,; looking up material, and adapting a program or
article for the paper are required in unusual measure of
those whose responsibility includes historical and feature
-u'tulu. The paper should stimulate and have a direct
effect on class work, The articles and programs in the
paper should stimulate students to expand upon the work and
find more curiocus corners of mathematics.

The only purpose of the mathematies paper should be
to spread among students the idea that mathematics 1g a very
vital subject, that it 1s full of fun and thrills in its own
right, that it has been created through the efforts of a
long line of interesting personalities, & line reaching from
the dawn of eivilization down te the present moment, and
that mathematics is vitally tied up with many phases of
modern life, industry, and scilence,

The mathematics paper should be organized as any
other paper, All the members of the c¢lub should have
specific duties to carry out and should fulfill these
duties 1if the paper is to be a success,

Christmas decorating. The methematies club can be
very popular at Christmas time by decorating with mathe-

matical figures, If a Christmas dimner 1s served a big
rectangular table decorated with tall stralght red cylinders



set in the center of little holly circles can be set up.
The place cards can be angles, cone shape or squares, and
eirecles. The food can be blocks of lece cream, deliclous
sandwiches and frosted cookies cut in squares, triangles,
Aurelos.‘mtndn. trapezoids, semicircles, octagons, and
stars, and then finish with big cylinders of chocolate milk
or other refreshments with ice cubes.

In the auditorium or in the lobby.of the school a
geometrical Christmas tree could be set up. The base can be
& cylinder, the stems a very narrow rectangle, and the main
part of the tree could have several tlers of graduated
trapezolds surmounted at the top by a triangle. On the tree
can hang colored or glittering cireles, rectangles, aquares,
triangles, semicircles, parallel lines, perpendicular lines,
hexagons, stars, pyramids, cones, cubes, octagons, and other
n slded figures,

The clasa room can be decorated by peinting geometric
designs on the windows and on the boards, Geometric figures,
constructed of D-aticks, can hang from the ceiling of the

room on pieces of string.

Mathematiocsl filme. .The following is a 1ist of
mathematical filme, with thelr deseriptlion, rental price,

and rental company, that could be used as & program for the
mathematlies club,
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set In the center of 1little holly circles can be set up.
The place cards can be angles, cone shape or squares, and
eireles. The food can be blocks of lce ecream, deliclous
sandwiches and frosted cookles cut in squares, triangles,
eircles, rectangles, trapezoids, semicircles, octagons, and
stars, end then finish with big cylinders of chocolate milk
or other refreshments with ice cubes,

In the auditorium or in the lobby of the school a
geometrical Christmas tree could be set up. The base ecan be
2 gylinder, the stems a very narrow rectangle, and the main
part of the tree could have several tiers of graduated
trapezoids surmounted at the top by a triangle, On the tree
can hang colored or glittering cirecles, rectengles, squares,
triangles, semlcircles, parallel lines, perpendicular lines,
hexagons, stars, pyramids, cones, cubes, octagons, and other
n slded figures,

The class room can be decorated by painting geometrie
designs on the windows and on the boards., Geometric figures,
constructed of D-aticks, can hang from the ceiling of the
room on pleces of atring.

Mathematical filme. - The following is a 1ist of
mathematical films, with their deseription, rental price,

and rental company, that could be used as a program for the
mathematies club,
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INDIRECT MEASUREMENT: 20 min., §3.00 for five days.
Need for indirect measurement technigques 1s established
by showing specific situations where direct measurements
cannot be made, This sound film then demonstrates three
methods of indirect measurement--congruent triangles,
similar triangles, and trigonometry. Rental company:
Bureau of Audio-Visual Instruction, University Extension
Division, University of Nebraska, Lincoln 8, Nebraska,

QUADRILATERALS: 10 min, §1.75 for five days. It is
the purpose of this film to illustrate and explain the
chlef properties of the important quadrilaterals, such
as: parallelogram, rectangle, rhombus, square, trape-
zold, and trapezium, Rental company: DBureau of Audio-
Visuals Instruction, University Extemsion Division,
University of Nebraska, Lincoln 8, Nebraska,

ARCHIMEDES' PRINCIPLE: 6 min. §$1.25 for five days.
Recreates Archimedes' experiments under condlitions that
show the development of his principle. Demonstrates
experimentally the measurement ol the buoyant force of
fluid upon an lmmersed solid, Rental company: Bureau
of Audio-Visual Instruction, Extension Division,
University of Colorado, Boulder, Colorado,

LANGUAGE OF GRAPHS, THE: 13 min, §2.00 for 5 days.
The use of graphs to sum up a situation, Boys and girls
considering the financial and ecirculation problems of
their school newspaper and employ bar, line, circle, and
equation graphs, to plcture relationshlp and make com=
parisons, Rental company: Bureau of Audlo-Visual
Instruection, Extension Divieion, University of Colorado,
ma‘r. Colorado.

LANGUAGE OF MATHEMATICS: 10 min. §1.25 for five
days, The practical application of mathematical terms
showing how mathematics 1s fundamental to our soclety
and to every phase of modern living. Students see "in
action" the precilse and meaningful symbols of mathe-
maties., They learn how thls unique language helps them
to state and solve problems more rapldly and accurately.
Rental company: Bureau of Audio-Visual Instruction,
g{mﬂ.m Division, University of Colorado, Boulder,

orado,

ORIGIN OF MATHEMATICS: 10 min., §1.25 for 5 days,
A background film for understanding the history of
numbers, measurement and ecaleulation., The methods of
the cave dwellers, Egyptlans, Babylonlans, Greeks,
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Romans, and Arabs are 1llustrated, Rental company:
Bureau of Audio-Visual Instruction, Extension Division,
University of Colorado, Boulder, Colorado,

GEOMETRY AND YOU: 10 min, #$1,25 for five days. In
constructing a model porch Jim and Bob use protractor
and r™uler to apply thelr study of such flgures as rec-
tangles, triangles, and circles, and such prineiples as
congruence, similarity, and symmetry, Rental company:
Bureau of Audio-Viswal Instruction, Extension Division,
Unlversity of Colorade, Boulder, Colorado.

ALGEBRA IN EVERYDAY LIFE: 10 min, #$1.25 for 5 days.
Shows how algebra is used in everyday life as well as in
specialized Tlelda, Emphasizes the baslc algebralc
steps of observation, translation, manipulation, and
computation. Rental company: DBuresu of Audlio-Visual
Instruction, Extension Division, University of Colorado,
Boulder, Colorado.

LOCUS: 12 min. §1.25 for 5 days. Visualizes and
explains by a combination of photography, drawings, and
the spoken word the concept of loeus., Rental company:
Bureau of Audlo-Visual Instruction, Extension Division,
University of Colorado, Boulder, Colorado,

MEANING OF PI: 10 min, #$1.25 for 5 days., In step-
by-step procedure the numerical value of pl is arrived
at and sequences show the use of circles in art, industry,
and commerce., In & closing historical sequence the dis-
covery of pl 1s described. Rental company: Bureau of
Audio=-Visual Instruction, Extension Division, University
of Colorado, Boulder, Colorado,

MEASUREMENT: 10 min, $1.25 for 5 days. A boy of
twelve encounters everyday situations invelving seven
kinds of measurement--~linear, square, cuble, welght,
liquid, temperature, and time. Rental company: Bureau
of Audio=-Visual Instruction, Extension Division,
University of Colorado, Boulder, Colorado.

PARALLEL LINES: 10 min, §1.25 for 5 days, Explains
the concept of parallel 1lines, i1llustrates the preva-
lence of parallel lines in industry and architecture,
and gives specific instances of the application of laws
of parallel lines, Rental company: Bureau of Audio-
Visual Instruction, Extension Division, University of
Colorado, Boulder, Colorado.
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EXPLORING THE UNIVERSE: 11 min, §1.25 for 5 days.
Demonstrates the prineiples and construction of tele- .
scopes, OShows by enimation the binaries,. trinaries, the
variables and why they vary, galaxies and galactic rota-
tion. ©Shows also what will happen to the Blg Dipper in
100,000 years and the theory of the expanding universe.
Rental company: Bureau of Audlo-Visual Instruction,
Extension Division, University of Colorado, Boulder,
Colorado, -

METRIC SYSTEM: 11 min, §2.00 for 3 days. The
history of the metric system and its uses today. Com=-
parison of English and Metrle units, advantages of
computations in the metric system, Rental company:
Audlo-Visual Education Center, University of Michigan,
Ann Arbor, Michigan.

VECTORS: 12 min. $2.00 for 3 days., Explanation,
plotting, and solution of vectors. Rental company:
Audio~Visual Education Center, University of Michigan,
Ann Arbor, Michlgan.,

LINES AND ANGLES: 11 min. §2.00 for 3 days.
Erection of a perpendicular; 1ts relationship with the
ordinary plumb bob, level and square; how angles are
formed and measured; relationship of angles to each
other and to complete cirecle. Rental company: Audio-
Visual Education Center, University of Michigan, Ann
Arbor, Michigan.

HOW MANY STARS: 11 min. §2.00 for 3 days. Galileo's
work with the telescope; discoverlies which led to
explanations of our own galaxy; mans' study of distant
universes; modern concepts of solar system; 1ts place
in the galaxy; meaning of a light year. Rental company:
Audlo~Visual Education Center, University of Michigan,
Amn Arbor, Michigan.

STAR IDENTIFICATION: 18 min, $2.75 for 3 days.
Apparent movement of stars across the sky. Locates and
identifles 23 basic navigation stars, Rental company:
Audiloc-Visual Education Center, University of Michigan,
Ann Arbor, Michigan.

SOLAR SYSTEM: 11 min, §2.00 for 3 days. Names of
planets; relative slze; distance from the sun; foreces at
work in the solar system; orbits of the planets;
differences between planets and stars; facts about
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gravitational attraction, light and heat., Rental
company: Audlo-Visual Education Center, Unlversity of
Michlgan, Ann Arbor, Michigan.

SLIDE RULE (The C and D Seales): 21 min. Black and
vhite. §$2.75 for 5 days. Explains in detall the C and
D scales of the slide rule, the parts and markings of
the rule, and how to use these scales for multiplication,
dlvision, and combinations of these two operations.
Rental compeny: Audio-Visual Center, Indlana University,
Bloomington, Indiana,

SLIDE RULE (Proportion, Percentage, Squares, and
Square root): 21 min., §2.75 for 5 days. Shows how to
use the B and C scales of the slide rule to calculate
proportions and percentages, how to calculate squares
and square roots, and how to determine the placing of
declmals after the square root has been extracted,
Rental company: Audieo-Visual Center, Indiana Univer-
sity, Bloomington, Indlana,

STORY OF OUR NUMBER SYSTEM: 11 min. Color. $§3.25
for 5 days. Presents the historleal develepment of our
number system including the earliest records of Baby=-
lonian, Mayen, and Roman recording and counting systems,
Shows how impractieal the Roman numeral system 1s in
figuring problems, Traces the early use of the abacus,
the introduction of the Zero, and the gradual use of the
Arabic system which closely resembles the early Hindu-
Arabic number symbols. Attributes the use of this
system as one of the reasons for the rapld development
of modern sclence. Rental company: Audie=Visual
Center, Indlana Unlversity, Bloomington, Indiana.

THE EARLIEST NUMBERS: 30 min, Blagk and white,
sound, $4.75 for 5 days. ©Shows man's first effort to
count with symbols and demonstrates how Egyptlan and
Babylonian mathematics have contributed to our present
number system., Stresses this contribution in terms of
the essentlal elements of 2 modern numeration system:
base, place, symbols, zero, decimal point. PFPresents
the characteristics of the Egyptian number systenm,
Discusses an even earller tally stick of paleollithic
man, Analyzes the Babylonlan system of numeration,
Traces our present use of "minutes" and "seconds" from
Babylonian fractions. Through models, demonstrates and
explains certain physical methods of writing end
reconing with numbers, Devices shown are the English
tally stick, quipu, abacus, and counting board, From
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these, such words and i1deas are identified as "stock,"
“bank," "ecarry," and "borrow," Rental company: Audio-
Visual Center, Indiaena University, Bloomington, Indiana,

BASE AND PLACE: 30 min, Black and white, sound.
$4.75 for 5 days. Presents the characteristiecs, history,
and applications of the binary system, Through this
system, emphasizes the basic prineiples of base and
place in our system of numeration. ©Shows how numbers
are represented in the binary system, its relationship
to electronic digital computers, and how business
applies the binary system through the use of keysort
cards, Mentlions specific applications and sketches the
historical contribution of Leibniz and Harriot to the
binary system., Demonstrates the importance of base and
place in our number system, Shows such functlions as the
role of ten and checking the transposition of digits
through division by nine. Rental company: Audio=Visual
Center, Indiana University, Bloomington, Indiana,

BIG NUMBERS: 30 min, Black and white, sound,
§4.75 for 5 days., Demonstrates how scientists end
mathematicians write and use very large and very small
numbers, Stresses the meaning and lmportance of expo-
nents end powers and shows some of thelr uses., Traces
the interest in large numbers of the Greeks, Hindus, and
some New York City kindergarten children. Presents and
demonstrates exponents and sclentiflec notation as an
easy way of writing and computing with large numbers.
Expleins negatlive exponents and demonstrates how very
small numbers are written and used, Illustrates such
other uses of exponents and powers as computing compound
interest, calculating the healing time of a2 wound, deter-
mining belt friction, and assessing the value of a fleet
of trucks, "Perfect numbers" are explained as an
example of man's continual fascination with numbers,
Buclid's formula for finding such numbers is introduced
and demonstrated, Rental company: Audlio~Visual Center,
Indiana University, Bloomington, Indiana,

FUNDAMENTAL OPERATIONS: 30 min, Elack and white,
sound., §4,75 for 5 days. Analyzes modular arithmetic
as an ald in understanding the principles of our own, or
rational, arithmetic, Through arithmetic modulo five
shows the closure, commutative, and identity element
principles of rational arithmetic, Identifies the
additional essoclative and distributive arithmetic
principles using our own arithmetiec, Demonstrates that
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the two fundamental operations are addition and multi-
plication; that subtraction and division are the inverse
of these operations, and that an addition and multipli-
cation table, limited in esize by place values, are
required to perform fundamental operations., Also shows
the distinctive properties of arithmetic modulo six.
Rental company: Audio-~Visual Center, Indiana University,
Bloomington, Indiana,

SHORT CUTS: 30 min, Black and white, sound. §4.75
for 5 days, Explains and demonstrates logarithms, the
slide rule, and other methods for simplifying computa-
tion., Through the use of models and charts, presents
finger multiplication, the lightning or cross method of
multiplication, and Napier's es," Explains the
development and appllcation of logarithme, Shows how &
log table 1s conatructed and used. Relates this to a
model of a slide rule and demonstrates 1ts operation and
uses, .Indicates the many other uses of logarithms in
representing important relationships in such areas as
electricity and chemistry. Rental company: Audio-Visual
Center, Indlana University, Hloomington, Indiana.

FRACTIONS: 30 min., Black and white, sound. $4.75
for 5 days, Fresents the history and some of the char-
acteristics of fractions. Indicates the derivation of
the words "fraction," "numerator," and "denominator."
Sketches the basic principles governing the use of
fractions, Shows that a fraction such as 3/5 has five
meanings: 3/5 of 1; 1/5 of 3; 3:5; 345; (3,5). Traces
the way in which our present representation of fractions
has come to us from Babylonia, Egypt, Greece, Rome,
India, and Belgium, Compares the properties of retional,
decimal and duecdecimel fractions, Discusses some of the
arguments advanced by advocates of the duocdecimal system,
Rental companyt Audlo-Visual Center, Indiana University,

Bloomington, Indiana.

NEW NUMBERS: 30 min, Black and white, sound, §4.75
for 5 days. Explains new and important number concepts
in modern mathematics, Indicates the pattern of how new
nunbers arise, Presents some of the history, charac-
teristics, and usee of negative, irrational, tranafinite,
end complex numbers as well as quaternions, Rental
company: Audio-Visuel Center, Indiana University,

Bloomington, Indiana,

PATTERNS IN MATHEMATICS: 14 min, Black and white.
$2.00 a week. Dr. Meder explains the statement of the
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Commission on Mathematics, "Algebra must be treated as e
study of mathematical structure, rather than only as the
development of manipulative skills." An emphasie on

" this structure, or pattern, is the basis of all curric-
ulum revision recommended by the Commiesion, and Dr,
Meder explains clearly and with varied examples why
mathematics should be considered a study ef pattern,
rather than a collection of lsolated fects and tricks,
With problems taken from arithmetle, algebra, geometry,
and trigonometry, he shows how concepte of pattern can
make mathematics teaching clearer and more meaningful.
Rental company: Audio-Visual Center, X,5.7.C., Emporia,
Kansas.

NUMBER FIELDS: 17 min, Black and white., §2.00 a
week, Here, Dr, Meder takes up the speclfic problems of
the student who solves an algebra problem without under-
standing why his answer works, Dr. Meder shows the
weakness of manipulative solutions, and demonstrates how
the teacher's understanding of the propertles of &
number field enables the teacher to meke algebra more
meaningful for students., With the use of animated
dlagrams, Dr, Meder dlscusses the system of integers,
real numbers, raetional numbers, and complex numbers,
from the point of view of number flelds and explains the
requirements and properties of a number fleld. Rental
company: Audio=-Visual Center, K,5.T.C., Emporia, Kansas,

IRRATIONAL NUMBERS: 23 min. Black and white, $2,00
a week, BScenes of an actual classreom in asction, with
interpretative comments from Dr. Meder, vividly demon-
strate the Commission's suggestion for teaching irra-
tional numbers through the study of decimal fractions.
The limited understanding of irrational numbers in past
teaching is eliminated by this new method which leads to
a positive demonstration of what an irrational number is,
The teaching method for communicating these new 1ldeas to
others is clearly shown in these classroom scenes,
Rental company: Audio-Visual Center, K.,5.T.C,, Emporia,
Kansas.

CONCEPT OF FUNCTION: 16 min, Black and white.
§2.00 a week, A new approach to the concept of function
is given here, one which makes the teaching easier for
the teacher and the concept clearer for the student. The
former ambigulty in the teaching of this concept 1is
eliminated by new and sharper definitions of such
expressions as: F(x), range, domain and rule. Present
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confusion between single valued and multiple valued
functions is completely eliminated by this new method of
looking at the concept of function. Rental company:
Audio~Visual Center, K.5.7.C., Emporia, Kansas,

SENTENCES AND SOLUTION SETS: 21 min. Black and
white. §2,00 a week., Through actual classroom scenes,
a ninth grade algebra teacher 1s shown teaching the -
concept of set. Dr, Meder explains and illustrates with
the classroom scanes the way to introduce sets, varlables,
and open sentences to students. He gives examples that
show how the concept of set makes the teaching of ine-:
qualities, es well as equations, simpler and clearer,
With a so0lid understanding of these basic concepts, even
the average student will progress, Rental -company:
Audio-Visual Center, K.5.T7.C,, Emporia, Kansas.

HOW MAN LEARNED TO COUNT. - 30 min., Black and white,
$7.50 per day. A trip back through history to see how
arithmetic developed from the cave man to the grount.
Bil Baird and his puppets, "Snarky and Gargle," demon=-
strate the counting systems of Egypt, Rome, Fhoenlcla,
Carthage, and Indlia and how they contributed to our
modern number system. Rental company: Assoclation
Films, Inc., 561 Hillgrove Ave., La Grange, Ill.

QUICKER THAN YOU THINK: 30 min, Black and white.
$7.50 per day. Bil and the marionettes tell the story
of the evolution of primitive counting systems into the
creation of modern electronic calculator, based on the
binary system, They emphasize -that although it works
at the speed of light, man must still plan i1ts work,
Rental company: Assoclation Films, Inec., 561 Hillgrove
Ave,, La Grange, Ill.

MYSTERIOUS “X": 30 min., Black end white., §7.50 per
day, Algebra is the key to the study of most mathematics
used in science and business, Bil, Bnarky and Gergle
demonstrate everyday applications of algebra and show
how the great sclentists use its terms to explain the
phenomena of nature, Rental company: Asspclation
Films, Inc., 561 Hillgrove Ave., La Grange, Ill, -

WHAT'S THE ANGLE: 30 min. Black and white, §7.50
per day. The Baird marionettes use modern-day illus-
trations and go back to anclient times to explain the
fundamental concepts of plane and solid geometry. They
show how this science waz used and developed by the
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Egyptains, Chinese and Creeks and 1ts use today in
architecture, construction, surveylng and navigation.
Rental company: Assoclation Films, Inc., 561 Hillgrove
AVQ.. La Gmng" Al - . -

IT*S ALL ARRANGED: 30 min, Black and white. §7.50
per day. By using three famlliar situations, Bil Baird
demonstrates to his marionette helpers, how to figure
combinations mathematically. The film dramatically
polnts out that by rearranging a given number of units
a large variety of different combinations are possible,
Rental mpawx Assoclation nm, Inc.; 561 mugron
Ave., La Grange, Ill.

HOW'S CHANCES? 30 min. Black.and white. §7.50 per
day. Explains how to arrive at a probable total by
taking & representative sampling of the whole and pro-
Jeeting the percentages., Demonstrates how mathematies.
is used in business, industiry, and government to deter-
mine vital advance predictions of probable totals. .
Rental company: Assoclation Fllms, Ine., 561 Hillgrove
Ave., La Grange, l.

SINE LANGUAGE: 30 min, Black and white, §7.50 per
day. .Bll, .Snarky and Gargle throw some light on the
study of trigonometry. They show some of the everyday
uses of trigonometry and its importance in navigation,
land surveying and the description of periodic phenomena
such as muslecal notes and electrieal currents. Rental
company: Association Fllms, Ine., 561 Hillgrove Ave.,
La Grange, Ill.

STRETCHING THE IMAGINATION: 30 min, Black and
white. §7.50 per day. Bll Baird and the puppets use
such commonplace items 28 a fun house mirror and Tigures
drawn on a2 rubber sheet to demonstrate that while form
may .c e, the essential substance remains the same,
Practi applications of topology are shown inecluding
its applications in planning power lines and laying cut
efficient routes. Rental company: Assoclation Films,
Ine., 561 Hillgrove Ave., La Grange, Ill..

CAREERS IN MATHEMATICS: 30 min, BPBlack and white.
§7.50 per day, In this final film in the series, Bil,
Snarky and Gargle recap the highlights of the previous
eight films, They talk with Dr, Howard Fehr and other
prominent figures of the mathematics fleld who tell how
rich and rewarding a math career can be, Rental company:
Assoeclietion Fllmas, Inc., 561 Hinsrovo Ave,, La Grange,
I11.
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Compound statements. In the fellowing twe paragraphs
the simple and compound statements are defined by John
Kemeny.

A statement is & verbal or written assertion. In the
English language such asgertions are made by means of
declarative sentences. For exemple, "It is snowing" and
"I made a mistake in signing up for this course" are
statements,

The twe statements quoted above are simple statements,
A combination of twe or more simple statements is a com-
pound statement, For example, "It is snowing, and I wish
that I were out of doors, but I made the mistake of "
signing up for this course," is a compound statement.

The fundamental property of any steatement is that it
is either true or felse (and thaet it cannot be both true and
false),

Take two simple statements, "It is reining" and "It 1is
cold." Let p stand for "it ie reining,” and g stand for "it
is cold," To make & compeound statement a person would say,
"It 1s raining and cold." To symbolize this statement the
result would be pAq. The symbol *A" being read as "and,"
Notice that both statements must be true for p and q to be
true,

To make a statement where one or the other of the
simple statements 1s true it could be said "It is reining or
cold." To symbolize this statement use p Vg, where "V" is

read as "or.,"

2john @, Kemeny, J. Leurie Snell, Gerald L,
Thompson, t to Finite ( Englewood
Cliffs: The Premtice-Hall Company, 1957), p. 1.
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Suppose one of the gimple statements would change, for
example, "It 1s not raining." Symbolieally we would write
~ Pe Where "~" ig read "the negation."

The truth value of a statement is determined by the
truth value of its components, The truth velues are found
by constructing truth tables, The Tirst truth tables will
be for pAn q and pv Q.

In the compound statement pA q, p could be either
true or Talse and so could g.  Therefore there are four
pairs of truth values, It must be found in each case if
pA q is true, If p end q are both true, then pA q 1is true,
if pAq are false or either is falee the statement is

false.
— . - L0C.
T T T
T ) ¥
F . F r
F T F

In the compound statement pvag, 1f elther of the
simple statements is true, then the compound statement is
true, If both are false then the compound statement is false,
Now if both simple statements are true and it is possible for
both to be true at the same time, then the compound statement
1s true. If it ie lmpossible for both simple statements to be
true at the same time, then the compound statement is false,
This symbol "¥Y" 1s used for one another but not both,
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In the statement ~p, the "not" means the negation

of p.
P ~P
F
¥ T

The statement, "If the weather changes, then I will
go swimming," is an assertion conteining a condition. The
statement 1s of the form "if p then q," and to symbolize
this an arrow "— " ig used, If p and q are voth true, then
P—>q is true, and if p is true and q false, then p > q 1is
false, It 18 known that a statement is either true or
false, 30 an arbitrary decision 1s made and 1t is sald that

p—>q 1s true whenever p is false regardless of the truth
value of q.

g g +3 93 %
mrarged o
Bame N
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The last symbel used ia the double arrow " <« ." This
asserts that i1f p is true, then q is true, and if p is false
then q is false. The atatement p<>q may be read "p if and

only if q."

R ! R .

T T T

Pl v

F F T

To summerize the above material we have:
gymbol  name Iranslated as

A conjunction "and"
V Disjunction (inclusive) "op"
\ Disjunction (exelusive) "or"
P Negation "not"
N Conditional "1f then"
> Biconditional "if and only

ie"
When using two statements four possibilities will
resulty; when there are three statements there will be a
total of eight possible triples of truth values,
Construct truth tables for:
1. (pAr)v (p—a)
2, [p>(aNr)lca(qVor)
3 (aV¥plosp
4 ~U{~aV~p)V (rV p)]
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Truth tebles can be used in checking the validity of

an argument, By an argument is meant the assertion that a
statement (the conclusion) follows from other statements
(the premises)., An argument 1s valid if and only if the
conjunction of the premises impliea the conclusion and where

all are true,

This 1s valid because 2ll
are true,

Truth tables can be used in working with sets and

electrical ecircuits.

Mathematical fellacles. The following are seven
mathematical fallacles that could be used in a mathemetics

elub, as presented by W, W, Rouse Ball,
One of the oldest fallacles 1s as follows:
Suppose that a = b, then ab = .2’

ab = b2 = a2 - b2,

bla -« ) = (a + b){a -« b)),
b=a+ b,
b = 2b,
l=2,




Another instance of a fallacy is as follows:

Let & and b be two unequal numbers, and let ¢ be

their arithmetic mean, hence 2 + b = 2¢,

(2 + b)(a - b)) = 2e(a = b),

82 - b2 = 2¢a - 2be,

32 - 280 = b° - 2be,
a? - 2ac + 62 = b2 - 2be + ea.
(a = e)® = (b= e)?,

Another example may be stated as follows:

We have ( = 1 )2 =1,

Take logarithms of both sides,
2log ( -1 ) =log 1 =0,
log ( =1) = 0,

"1=1.

The same argument may be expressed thus:
quantity which satisfies the equation . x

e=b

Square both sides e°X =1,

2x

-1,

Let x

be a
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The fifth mathematical fallacy is as follows:
We Imow that log (14x) = X =1/2 X° +1/3 X° = eees
If x =1, the resulting series is convergent;
hence we have log 2 = 1=1/2+1/35«1/441/5=1/641/T=uees
therefore 2 log 2 = 2=142/35=1/242/5=1/342/T=cses
Taking those terms together whleh have a common denominator,
we obtain 2 log 2 = 141/3=1/241/5=1/T+1/4=1/0%0 ..y
= 1=1/241/3=1/441/5=0 00 s
= log 2,
2=1,
The following fallacy 1e using square roots., We can
write the identity /=1 = /~I in the form
R- A
. 4
/1 /~I ,
(/~1)2 = (/1I)2
-1 =1,
Another mathematical fallacy using square roots:
Again we have /a ¢ /b = /ab,
/=1 x /=1= /T=1)(-1),
(/1)° = A,

"'1 = 1-3

W, W, Rouse o Nacuilion Company. 15081~ pm. SB-
Essays (New York: The Mac an Company, 1905), pp. 26.

P SEEER . . ot i s

aa  a Ad.uwm
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Geometrical fallacies. To prove that a right engle

is equal to an angle which is greater than a right angle:

Let ABCD be a rectangle. From A draw a line AE
outside the rectangle, equal to AB or DC and making an
acute angle with AB, as indicated in the diagram,

C H g B -
\ /
\ /
\
4
\ /
\ /
\ / "
\ / }[
D LY 7 A o
~ / -~
~ \ / //
~ )\~
o)

Biseet CB in H, and through H draw HO at right angles to
CB, Bilsect CE in K, and through K draw KO at right
angles to CE, Since CB and CE are not parallel the lines
HO and KO will meet at O, Join OA, OE, 0C, and OD.

The triangles ODC and QAE are = in all respects.
For, since KO bisects CE and 1s perpendicular to 1it, we
have OC = OE., S5imllarly, since HO bisects CB and DA and
1s perpendicular to them, we have 0D = QOA, Also, by
conatruction, DC = AE, Therefore the three sides of the
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triangle ODC are equal respectively to the three sides of
the triangle OAE, Hence the triangles are = and therefore
the angle ODC is equal to the angle QAE.

Again, since HO bisects DA end is perpendicular to 1t,
we have the angle ODA equal to the angle OAD, Hence the
angle ADC (which i1s the difference of ODC and ODA) is
equal to the angle DAE, (which is the difference of OAE
and OAD)., But ADC is a right angle, and DAE is
necessarilly srrtcr than a right angle., Thus the result
is lmpossible,

To prove that every triangle 1s an lsosceles irlangle,
is presented in this geometrical fallacy which follows.

Let ABC be any triangle, Bisect BC in D, and through
D draw DO perpendicular to BC, Bisect the angle BAC by
A0, First: If DO and AO do not meet, then they are
parallel, Therefore A0 is at right angles to BC.
Therefore AB = AC, Second: If DO and AQ meet, let
them meet in 0. Draw OE perpendicular teo AC, Draw OF
perpendicular to AB., Join 0B, 0C,

Let us begin by taking the case where 0 is inside the
triangle, in which case E falls on AC and F on BC,

4Ib1d., pp. 42-43,
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The triengles AQOF and AQE are = since the side AO 1s
common, angle OAF = angle OAE, and angle OFA = angle OAE,
Hemece AF = AE, Also, the triangles BOF and COE are =,
For since OD biseots BC at right angles, we have OB = 0C;
also, since the triangles AOF and AQE are =, we have OF =
OE; lastly, the angles at F and E are right angles,
Therefore the triangles EBOF and COE are =. Hence FB = EC,
Therefore AF + FB = AE + ED, that is AF = AC,

The same demonstretion will cover the case where DO
and AQO meet at D, as also the cese vhere they meet out-
side EC but so near 1t that E and F fall on AC and AB
and not on AC and AB produced.

Next take the case where DO and AO meet outside. the
triangle, and E and F fall on AC and AB produced., Draw
OF perpendicular to AB produced. Join OB, 0C,

Following the same argument as before, from the
equality of the triangles AOF and AQOE, we obtain AF =
AE; and, from the equality of the triangles BOF and COE,
we obtain FB = EC, Therefore AF - FB = AE - EC, that
is, AB = AC, n

Thus in all cases, whether or not D0 and AQ meet, and
whether thcy meet inside or outside the triangle, we
have AB = AC; and therefore ogary triangle is isosceles,
e result which is imposeible.

To prove that, if two opposite sides of =
guadrilateral are equal, the other twe sides must be parallel,
is one of the most interesting of geometrical fallacies,

Let ABCD be a quadrilateral such that AB is equal to
DC. Bisect AD in M, and through M draw MO at right
angles to AD, Bisect BC in N, and draw NO at right
angles to BC. 1If MO and NO are parallel, then AD and
BC (which are at right angles to them) are allc
pll'&ll.l.

If MO and NO are not parallel, 10& them meet in O3
then O must be either inside the gquadrilateral as in

SIbid., pp. 44-45,
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the left-hand dlagram or outside the quadrilateral as in
the right-hand dlagram, Join OA, OB, OC, OD,

A i D
N\ /
N /
/
k. 2
\/
XY O
A \\
- ~
o ~
®
e ~
C
N

Bince OM blsects AD and is perpendicular to it, we
have OA = 0D, and the angle OAM equal to the angle ODM,
Similerly OB = 0C, and the angle OBN equal to angle OCN,
Also by hypothesis AB = DC, hence the triangles and
0DC are equal in all respects, and therefore the angle
AOB is equal to the angle DOC,

Hence in the left~hand dlagram the sum of the angles
AOM, AOB 1s equal to the sum of the angles DOM, DOC; and
in the right-hand diagram the difference of the angles
AOM, AOB is equal to the difference of the angles DOM,
DOC3 and therefore in both cases the angle MOB is equal
to the angle MOC, 1.,e., OM (or OM produced) bisects the
angle BOC, But the angle NOB is equal to the angle NOC,
i.e., ON bisects the angle BOC; hence OM and ON coincide

in direction, Therefore AD and BC, whiech are perpendicu-

lar to this direction, must be parallel, This result is
not universally yun. and the above demonstration
containe a flaw,

S1bid., pp. 46-47.
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Men of mathematics ghart. To study mathematics a
person must alseo study 1t's exeiting history. Without

studying some history of mathematics people cannot
appreciate mathematics in 1ts full glory.

Julia B, Shelton of Eastern Montana College of
Education, Billings, Montana, says:

The history of mathematics is the kernel of the
history of people and thelr civilizations. All other
histories--of politics, literature, music, art--bear on
end relete to the development of mathematics, To keep
this history secret is o rob mathematics of much of its
glamour and humen appeal and to prevent a full grasp of
and perspective on the interrelationships of the facets
of culture., The lives of the men of mathematics are
stories of struggles and 'rhtor%u. of Aincomprehensible
genius, unmatched in any fleld.

The following chart of the history of mathematics
would make an excellent program for a methematice club,
The members could investigate a small group of mathemati-
clans at a time and then report thelr findings to the whole
group, In this manner thelr mowledge of the men of
mathematlice would be greatly increased.

600 BC Thales--Demonstrative Geometry

540 BC Pythagoras--Postulational thinking

Geouatry
500 BC Sulvesutras--Rellglous mathematical writer
BC Zeno--~Paradoxes of motlon
Q0 BC Anaxagoras--Geom

etry
430 BC Antiphon--Gr, Method of .th-tion
425 BC Theodorus of Cyrene-~-Irrationality

Tjulia B, Shelton, "A History of Mathematics Chart,"®
Ihe Mathematlecs Teachepr, LII, November, 1959, p. 563.



410 BC Demoecritus~-Method of indivisibles
Atomie Theory
400 BC Archytas~-Proportion
3280 BC Plato--Foundations of Mathematics
370 BC Eudoxus--Method of Exhaustion
350 BC Menaechums--Conic Sections
Xenocrates--History of Ceometry
340 BC mluﬂo—gﬂiuuau of Mathematics
e
300 BC Euclid--Elements of Geometry
Perfect numbers
287 BC Aristarchus--Copernican system
230 BC Eratosthenes-~Frime number sleve
Size of earth
225 BC Apollonius--Conic Sections
Archimedes--Method of Equilibrium
Infinite serles
Mechanics
taties
180 BC Hypsicles--Astronomy, number theory
Nicomedes--Conchold
Diocles=--Clssold
140 BC Hipparchus--Star catalogue
502AD Heron--Machines

Surveying
Diophantus--Syncopation of Greek Algebra
Number Theory
100 AD Menelosus--~Spherical Trigonometry
Nicomachus=--Number Theory
125 AD Theon of Smyrna--Theory of numbers
History of Pythagoras
150 AD Ptolemy--Flanetary theory
Star catalogue
Trigonometry
Table of chords
275 AD Diophantus--Algebra, theory of numbers
300 AD Pappus--Mathematical collection
Centroid theorems
320 AD Iamblichus--Number theory
%90 AD Theon--Edited Fuclid's elements
410 AD Hypatla--lst woman mathematiclan
47C AD Proclus--Valuable commentary
505 AD Varahamihira--Hindu Astronomer
Table of aines
510 AD Boethius--Geometry, theory of numbers
Aryabhata the Elder--(eneral mathematics
pi=3,1416
628 AD Brahmagupta--Cyclic Quadrilaterals



-

710 AD Bede--Calendar
Finger Reckoning
€20 AD Al-Fhowarizmi--Algebra
840 AD Homeln 1bn Ishaq--~Greek mathematics
850 AD Mahavira--Arithmetic, algebra, mensuration
860 AD Alchindi--Astronomy, optics, proportion
Almahanl-~= s cubiec equation
920 AD Al-Battani--lMoslem astronomer
Law of cosines 1in spherical trig.
980 AD Abul-Wefa--Trig, Tables
Geonetry

1000 AD Alhazen--Optiles
1100 AD Omar Khayyam--Cublice Equations
Calendar
1140 AD Abraham ben Ezra--Magle squares, calendar
1150 AD Bhaskara--~Indeterminate equation
1202 AD Fibonacel--Liber Abaci., Geometry
1250 AD Sacrobosco--Humerals and the sphere
Roger Bacon--Astronomy, general mathematics

1345 AD Richard Sulceth--Coordinates
1360 AD Nicole Oresme--Exponents, proportion,

coordinates
1470 AD Johann Muller--Translator of Math,
1494 AD Pacioli--Double-entry bookkeeping
1500 AD Leonarde Da Vhd--ﬁmm try

Mechanics
1506 AD Del Ferro--Cubic eguations
1510 AD Albreecht Durer--Projective Geometry
1522 AD Tonstall--First arithmetic printed 1in England
Rudol {f-=Algebra, declmals

1530 AD Copernicus--~Planetary theory

Trigonometry
1542 AD Robert Recorde--equality sign
1545 AD Tartaglla-«Cublec equations
Artillery prob.
Cardano--cubliec equations
Ferrari--quartic equations
1553 AD Stifel-~lumber mysticism
1572 AD Bombelli--Algebra
1580 AD Vieta--Plane and Sph. t.rlanglu-s
Trig. functions
Theory of equations
1500 AD Stevin--Decimal fractions
Cataldi-=-Continued fractions



1600 AD Galileo--Falling bodies
um
projectiles
tel

escopes
Harriot--Algebra symbolism
-=Logarlithms
1610 AD Xepler--Laws of phuury -ouen
Principle of continuity
1612 AD Bachet de Meziriac--On Diophantus,

recreations
1614 AD !lpicr-mmi..
‘Computing reods
1624 AD Briggs--Logs to base 10
1630 AD Cavalieri--Method of indivisibles
Logerithms
mw—mn:
4
de Rule
1st table of natural logs
1635 AD mw—-m:ue Geometry
of numbers

Pro
1637 AD Wﬁg Geometry
1640 AD Desargues--Projective geometry
Roberval--CGeometry

1650 AD N, Mercator--Mercators serles
Astronomy

B, Pascal-~Coniecs
Cycloids
Probabllity

Computing
Pasecal triangle
Wallig--Precalculus

Inaginary mmbers
1670 AD Christopher VWren--Astronomy
Architecture
J» Gregory--Infinite Series
Barrow--Differentlation
Muygens--Probability
1672 AD Mohr--Constructions. with compesses only
1680 AD Issac Newton-=Fluxions
Gravitation
Hydrostatics

Dynamics

- T —
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1690

1720

1733
1730
1740

1750

1760

1770
1780
1794
1800

1805

1806
1820

AD Leibniz--Symbolic logic
Calculus
Determinants
Computing machines
AD Halley--Astronomy
Life Insurance tables
J., Bernoulli--Probability
Marquis de l'Hospital=--Applied calculus
AD Taylor--Infinite series
De Molvre--Probablility
Actuariel Math,
ex numbers
AD Saccheri--Non-Euclidean geometry prelude
AD Matsunaga--pl to 50 figures
AD Maclaurin=--Fluxions
Curves
AD Euler--Writer of Mathematies
Notations
Formules
Montucla=--History of Mathematiecs
AD D'Alembert--Differentiel equations
Astronomy
Fhysles
John Landen-«Elliptic integrals
AD Lambert--Pi irrational
Hyperbolic functions
Map projections
AD Lagrange--Calculus
Mechanics
Theory of numbers
AD Monge=-=Descriptive Geonmetry
AD Carnot--Modern gecmetry
Delambre--Astronomy, geodesy
Lacroix=-Analysis
Mascheronl--Geometry of the compasses
Plfaff--Astronomy, analysis
AD Legendre--Elements of Geometry
Number theory
Laplace=-=Differential Equations
Celestial Mechanics
Probability
AD Brisnchon--Duality
Argand--Imaginary numbers
AD Gauss=-lon=-Euclidean Geometry
Fundamental Theorem of Algebra
Theory of numbers
Fourler--Series expansions

62
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1824 AD Abel--Algebrailc solution of general quintic
impoasible elliptic functions
1825 AD J., Bolyail--lon-Buclldean Geometiry
Lobachevsky--Non-Eueclidean Geometry
1830 AD FPoncelet--Projective geometry
Cauchy--Rigorization of Analysis
Definitions
Galois=-=Groups
Theory of Equations
Babbage--Calenlating machine
1840 AD Steiner-~Modern Geometry
Lame--Elasticlty, surfaces
1850 AD Cayley--Matrices
Determinants
Hyperspace
Invariant theory
Liouville~~Transcendental numbers
De Morgan--Hlstory of mathematlics, logie
George Boole--Logls, differential equations
Gudermann--Hyperbolic functlions
Quetelet-=-Ctatisties
Wronski=-Fhilosophy of mathematics
1853 AD Hamlilton--Quaternlons
1854 AD Riemann--Riemannian Geometry
Riemann Surfaces
Grassmann--Ausdehnungslehre
1875 AD Brocard--Modern geometry of triangle
18R0 AD Georg Cantor--Irrational numbers
Transcendental numbers
Transfinite numbers
1881 AD Gibbs--Vector Analysis
1888 AD Lemoine--Geometrography
1890 AD Welerstrass--Arithmetization of Analysis
1891 AD Heavislde--Vector analysis
1905 AD Einstein--Theory of Relativity
Atom bomb

The following group of men are llsted by the dates of
their bilrth and death,

Beltrami, Eugenlo (1835-1900)--Non-Euclidean and
infinitesimal Geometry

Bertrand, Joseph (1822«1900)--Analysis, probabilities,
history of science, mathematical physics

Ball, Sir Robert Stawell (1840-1913%)-~Theory of screws,
dynamics, mathematical astronomy

Bachmann, Paul {1837-1020)=-«Theory of numbers
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Baire, Rene (1874-19%2)«=Theory of functions,
irrationsle, continuity, theory of

aggregates

Appell, Paul (1£55-1930)=-~Analysis, Mechaniles, theory
of functions

Hermlte, Charles (1822-1901)=--Algebra and analysis,
theory of functions, elliptic functions

Tait, Peter Guthrie (1831-1901)--Mechenics, mathe-
matical physies, guaternions

Fuchs, Lazarus (1833-19023-L1nonr differential
equations

Cremona, Luigl (1830-1903 )=-Synthetic geometry

Stokes, Sir George Gabriel (1819-1903)=-Mathematical
physles

Boltzmann, Ludwig (1844-1906)--Mathematical physics,
prineiples of mechanies

Kummer, Ermmst Eduard (1810-1897%)=«Theory of numbers,
ideal numbers

Chebyshev, Pafnutll L'vovich (1821-1894)--Theory of
numbers

Minkowskl, Hermann (1864-1909 )--Relativity

Newcomb, Simon §1835~1909)—-c.103t1a1 mechanics

Meray, Charles (1835-1911)~=Theory of irrationals

Fiedler, Otto Wilhelm (183%2-1912)-=Cyclography,
deseriptive geometry and its relationship
to synthetliec geometry

Gordan, Faul (1837-1912)--Theory of inveriants

Lemonie, Emile (1840-1912)--New triangle geometry,
geometrography

Poinecare, Henri (1854-1912)--Theory of functions,
Fuchsian and Abelian funections,
differential equations

Couturat, Louls (1868~1914)--Mathematical logle

Hill, George Willlam (1838-1914)--Celestlal mechanics,
lunar theory

Dedekind, Richard (1831-1916)-~Theory of irrationals

Darboux, Gaston (1842-1917)=--The General theory of
surfaces

Sylow, Ludvig (1832-1918 )--Substitution groups

Ramanu jan, Srinivasa (1887-1920)--Theory of numbers

Schwarz, Hermann Amandus (1843%-1921)--Conform represen-
tation of surfaces, minimal surfaces

Jordan, Camille (183%£8-1922)--General analysis,
substitutions and algebrale equations

Prege, Gottlob (1848-1925)==Mathematical logle,
foundations of arithmetic

Edgeworth, Francis ¥Ysidro (1245-1926)--FProbabilities,
econonmetry
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Fredholm, Eric Ivar (1866-1927)--Integral equations

Mittag--Leffler, Gosta (1846-1927)==Theory of
functions

Painleve, Paul (1863-1933)--Differentlal equations

Hoether, Emmy (1882-1935)--Theory of ideals,
non-commutative algebras

Von Neumann, John (1903-1957)=-High Speed electronic
computers, Theory of games, Mathematical
Foundations of tum Mechanics

Hilbert, David (1262-1953 )--Foundations of Geometry,
Algebralc number fields, Integral
equations

Notch arithmetlc or the binary system. The following
program of Notch Arithmetic was taken from the work of Aaron

Baket,®

In our every day arithmetic numbers are written
according to & definite system, Each diglt in a number
occuples & position or place which is assigned a definite
value known as & place value., For example, the number 537
is written with three diglts 5, 3, and 7. The place value
of the digit "7" 1s one. 7The place of the digit "3" 1s ten,
The place value of the digit "5" is one hundred. In other
words, every place immedlately to the left of 2 given place
has a value ten times larger. This system of numerstion is
known as the decimal system of numeration (or as the ten-
system). Note that in this system of numeration ten symbels
or digits (0, 1, 2, 3, 4, 5, 65 Ty 8, 9) are employed for
writing numbers,

8 aaron Bakst, Mathematlecal (New
York: The D, Van Haatrand Company , » pp.
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In mathematics, when writing the preoduct of a number
multiplied by 1tself, o simplified procedurs is employed.
The product of the same number is written as a power of this
number with an indicator showing how many times the number
was multiplied by itself, This indicator is written to the
right and slightly above the number, Thus, 100 is written
as 102 (slthough, this writing of the "1" by general agree-
ment 1z omitted), 1,000 is written as 107, Thus "537" may
be represented as (5 x 100) + (3 x 10) + (7). Also, 6,824
may be written as (6 x 107) + (8 x 102) + (2 x 10) + (4).
This 1dea of writing e nuuber so that each digit is assigned
a place value according to the position which 1t occupies 1is
not the specific property of the decimal system of numera-
tion only. 1If; instead of ten symbols or digits, a person
has at his dilsposal only two symbols or two diglits, that 1is,
1 and O (or "the Notech" and the symbol zere), arithmetic
becomes very simple, In this system of numeration the
symbol 10 plays the same role as 1t does 1in the decimal
system of numeration. But in "notch arithmetic” the value
of the symbel 10 is two, since the number two does not have
a speclal symbol for 1tselfl, whereas in the deg¢imal syztem
10 has the value ten. The "notch mathematiclen" must have
made a great discovery vhen he found that in place of "many"
he could use the word "two."
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Today "moteh arithmetic" 1s given a speclal name., It
is called the binary system of numeration or the two-system
of numeration. In this arithmetlec, each place value
immediately to the left of a glven place is twice the value
of the given place. In the decimal system of mumeration,
the symbol "10" has the value "tem," In the two-system of
numeration the symbol "10" has the value "twe." Thus, when
written in the two-system of mumeration, the symbol 11 has
the value of (1 x 2) + 1 or "3" (three). When written in
the two-system of numeration, 1,111 is represented as
{1:23) +{(1x22) +(1x2) +(1)=8+44+24+1 =15,

Numbers which are writtem in the decimal system of
numeration may be translated into the two-system of numera-
tion by computing the number of "twos" in the number written
in the decimal system of numeration, This computation is
performed by means of "long dlvieion." OSuppose that the
number 15,683 which is wrltten in the decimal system of
numeration is used. How perform the consecutive divisions
of this number by 2 as follows:

15,683 divided by 2 = 7,841 + remainder 1
72841 divided by 2 = 3,920 + remainder 1
30920 divided by 2 = 1,960 + remainder 0
1,960 divided by 2 = 980 + remainder O

980 divided by 2 = 490 + remainder 0
490 divided by 2 = 245 + remainder 0
245 divided by 2 = 122 4+ remalnder 1
122 divided by 2 = 61 + remainder O
61 divided by 2 = 30 + remainder 1
30 divided by 2 = 15 + remainder 0
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15 divided by 2 = 7 + remainder 1
7 divided by 2 = 3 + remainder 1
3 divided by 2 = 1 + remainder 1
The divisions may also be written as:
15,683 2
1| 7,841 2
1| 3,920 2
0/ 1,960| 2
0| 980 |2
0|490| 2
oBﬁs 2
1l|122(2
o[61|2
1302
0(15|2
1|17/2
13
1

1

The last quotient becomes the digit on the extreme left of
the translation. The number 15,683 in the two-system of

numeration is then 11,110,101,000,011.

The translation of 73 into the two-system of

numeration is obtalned as follows:



142
0|2|2
0|1
Vhen 73 is translated into the two-system of numeration, it
becomes 1,001,001,

A number which is written in the two-system of
numeration may be translated into the ten-system (the decimal
system) of numeration, provided it is kept in mind that the
place values in the two-system are all powers of 2, Thus
the number 1,111,011,111 is translated as follows:

(1x2%) + (1x2%) ¢« (1 x27) + (1 x26) + (2 x25) + (1 x2%)
+(1323)+(lx22) + {1 x2)+1or
512 4+ 256 + 128 + 64 + 16 + 8 + 4 4+ 2 + 1 =991,

The two-system of numeration 1s so versatile that by
its application some very interesting tricks may be per-
formed, The applications of this system of mumeration to
practical problems are also numerous, The writing of coded
messaeges was once based in prineiple on this system of
numeration,

The two-system of numeration equivalents of a series

of ten-system numbers are as follows:
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Two-system

101

1.110

10,010
10,011
10,100
10,101
10,110
10.111

11.011
11,010
11,011
11,100
11,101
11,110
11,111
100,000
100,001
100,010
100,011
100,100
100,101
100,110
100,111

101,000

101,001
101,010
101,011
101,100
101,101
101,110
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Ten-system Two-system
93 1,011,101

94 1,011,110

96 1,100,000

97 1,100,001

98 1,100,010

99 1,100,011

100 1,100,100

Using the foregoing table of numbers, one can
construct seven tables of numbers.

The first table of numbers (all written in the
ten-system of numeration) will consist of nuwbers whose
equivalents in the two-system of numeration have the digit
"1" on the extreme right (that 1s, the equivalents of the
numbers 1, 11, 101, 1,011, 100,011, ete.). The second
table will contain all the numbers in the ten-system of
nuneration which have the digit "1" in the second place
from the right (that 1s, the equivalents of the numbers
10, 110, 11,010, ete.). In like manner, Tables 3 through
T will contain all the numbers in the ten-zystem of
numeration vhose equivalents in the two-aystem of
numeration have the digit "1" in the third, fourth, fifth,
gixth, and seventh places from the right, respectively.

The tables follow: ]



Table 1
21 41
23 43
25 45
27 A7
29 &
31 51
33 53
3% 55
3T W
39 59

Table 3
22 44
23 45
28 46
29 47
30 52
31 5%
36 54
3T 55
38 60
39 61

Table 5
27 53

53
28 54
29 55
30 56
31 57
48 58
49 59
50 60
51 61

&

63
65
67

333388

62

385

70

33a8

80
81
82
83
84
85
86
87

JRH3BBIAGT

Table
T4

7 85
76 86
7T 87
78 88
™ 89
20 90
81 91
82 92
83 93

Table 2
22 42 62
23 43 63
26 46 66
2T 47 67
30 50 T0
31 51 T1i
34 54 T4
3% 55 75
38 58 T8
3% 59 T9

Table &4
26 44 62
27T 45 63
28 46 T2
29 AT T3
30 56 TA
31 57 75
40 58 76
41 50 T7
42 60 T8
43 61 79

Table 6
42 52 62
43 53 63
4 sk 96
45 55 97
4 56 98
4T 57 99
48 58 100
49 59
50 60
51 61
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These tables may be transeribed on cards, one table
to a card, and used for the following tricks,

Ask anyone to select any number between 1 and 100,
Then ask him to tell the numbers of the tables in which the
selected number appears,

If he chose the number 59, he will say hls number
appears in Tables 1, 2, 4, 5, and 6. Then add the first
number in each of the respective tables (in this case-=1, 2,
8, 16, and 32), and the sum of these numbers will be the
number chosen,

A persons age can be told 1f that person tells the
numbers of the tables in which is age appears,

If some young lady reveals that her age appears in
the Tebles 2, 3, and 5, tell her that she has seen 22
springs. To arrive at the age add the first numbers on each
of the cards she names,

To mystify everybody further, don't even consult the
tables, If someone gives a number of a table in which his
selected number appears, raise 2 to the power of that number
vhich i8 1 lesa than the number of the table, For example,
if the number of the table is 6, then 2 must be ralsed to
the power 5, and this givee 32, Now the first number of
table 6 is kmown, In similar manner one can determine the
first number of any other table and, following the procedure
glven above, a person can tell what the selected number is.
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Remember, & number ralsed to the zero power is one, so that

the first number of Table 1 will always be one.

The foregoing tables may be enlarged.

If in addition to the noteh (which for our purposes
may be replaced by the symbol "1") use is also made of the
symbol "0," am introduction to a system of numeration in
arithmetic of the notch is made, This ies the two-system of
numeration which was described earlier., The arithmetic
operations of the two-system of numeration are simple, The
facts one needs io remember may be condensed into three
statements:

1 +1=10, l1xl=1, and 1 x 0 =0,
Addition in the two-system of mumeration is performed as
follows: 11 010 100 110 011

Since 1 + 1 = 10, vhenever this addition combination cccurs,
write "O" in that place and "ecarry" 1 into the next place to
the left,

Multiplication in the two-system of numeration 1is
performed as follows: 110 010 100 101 001
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Subtraction in the two-system 1s performed as follows:
11 011 001 100 000 111
~1-155-Ti1-G60-ot0-016
The "dots" above the numerals indicate "berrowing," a
procedure which 1s also employed in the arithmetic of the
decimal system.
Division in the two-aystem of numeration is performed

as follows: 11 100 111 010 101 }ﬂm

% ,
-
5

19..21.0 sa1

The quotient is 110 101 000, and the remainder is 101,
The division may be carried on, and this will yleld a
decimal (in the sense of the two-system of numeration)

fraction. Thus, 101 i%
0% 001 ’

-
et
The sequence of digits 101 indicates that a repeating fraction
occurs, (We will call the fractions in the two-system of
numeration two-mals,) 0,1000111 1000111 1000111 ,...
The two-mal fraction 0,1 is equivalent to 1/2 in the
decimal system of numeration. The two-mal fraction 0,01 is
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equivalent to 1/4, and the two-mal fraction 0,001 is

equivalent to 1/8 in the decimal system of numeration, Each
and every position to the right is equal in value to one-
half of the value of the place to its left, whether these
positions are indicated by a "two-mal point" or otherwise.

The "two-mal fraction" 0,1000111 has the velue of
1/2 + 1/32 + 1/64 + 1/128 = 71/128, The fraction 101/1001
has the value of 5/9 which 1s larger than the value of
0.1000111 by 1/1152,7

Binomial theorem. The following proofs of the
binomial theorem were taken from the works of Samuel

Goldberg. 10

If n is any positive integer and x and y are any
mmbars, then (xey)® = (3)2° (3) 27y o (3) 27552 o
(g) ‘n-}” * (2) ,n-#,# ves + (:) y* or, more concisely,

(xey)? = 1§0 (2) x*~Ty r. Proof: In computing (x+y)", a

cholce is made between the letter x or the letter y from
each of the n factors In (x+y)" = (x+y)(x+¥)...(x+y) and
multiply these n cholcea, ITf this 1s done for all possible

)
Aaron Bakst, w &!%H and (New
York: The D, Van Nos ompany s PDe 3 09=37.
105amuel Goldberg, An W
( Englewood Cliffs: The Prentice= ompany, >

PP. 149-152,



8
cholces of x's and y's and the results are added the answer

will be (x+y)®. For example, the product x" is arrived at,
by choosing x from each factor, the product x* 1y whenever
x is chosen from all but ome factors, etec.

For a given integer r (0 £ r € n), the product x™ FyT
is obtained whenever one chooses exactly r y's (and therefore
n=-r x's). To determine the choice uniquely, one has only to
decide from which r of the n factors to select y's. Hence
there are (} ) cholces, each leading to the product x™ 'y
and so the term (3)x""Ty" appears in the expansion of (x+y)",
Since r 1s any integer from O to n inclusive, the theorem is
proved., Because the numbers (7 ) appear as coefficients in
the expansion of a power of a binomial, they are called

binomial coefficlents,

Example: Expand (x-ry)"
(xay)* = ( ‘)I‘ (15 (33252 + (3)m” + ()"

(Iﬂ)“ = (4) 4-1‘ r

For any positive integers r and n with r < n,
P =D (")
Froof: The (:‘.) r-subsets of a set with n elements can be
divided into those that include a given element, and those
that do not. The number of r-subsets including the given
element 1s :'_i) since fixing one element leaves us free to

gselect r~1 others from the remaining n-l. The number of
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r-subsets that do mot include the given element is (P71),

gince r is chosen Trom n~l1 elements, NHénce all r-subsets
have been accounted for,

Pascal's triangle. ' The most convenient device for
caleulating and displaying the binomial coefficlents is
kmown as Pascal's Triangle.ll The first few rows are illus-
trated below. The row for n = 0 lists the one coefficient
in the expansion of (z-ry)o, and the row for n = 1 lists the
two coefficients in the expansion of (x+y )1, the row for
n = 2 listes the three coefficients in the expansion of (x+y)2_,
and the row for n = 3 lists the four coefficients in the
expension of (:uy)’. and so on, Since every set with n
elements has exactly one null subset and exactly one n-subset
(namely, itself), we find 1's under the column headed r = O
and also among the hypotenuse of the triangular array.

lo 1 2 3 4 5 s T 8 9 10 11 12
ol 1

1l1 1

2|1 2 1

3l 3 3 1

4l 32 6 & 1

5/1 5 10 10 5 1

6|1 6 15 20 15 6 1

I3 T A B B8 ®=-m 7 1 ]

g/l1 8 28 S T0 56 28 8 1

9|1 9 36 B84 126 126 B84 36 9 1

10| 1 10 45 120 210 252 210 120 45 10 1

11/ 1 11 s5 165 330 462 462 330 165 55 11 1
12| 1 12 66 220 495 792 924 T92 495 220 66 12 1

=
.
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There is a simple relation among numbers in the
triangle. If we start at any number not on the hypotenuse
and move to the right one number and then drop down to the
row below we note that the sum of the first two numbers 1is
precisely the number in the row below, For example, start-
ing at the left in the row for n = 4, the mmbers in the row
for n =5 are obtalned. 1 + 4 =6, 4 + 6 =10, 6 + &4 = 10,
4 +1 =5,

The table shows that the above observation is
generally true and can thus be used to extend the table one
row at 2 time and thereby to compute binomial coefficlients
(§) for larger and larger values of n,

The multinomial theorem. The following work on this
theorem was taken from the works of Samuel Geldborg.12

Now let n be any positive integer and %y, Xa, XzpeeeXy any
k numbers. Then (X + Xy + Xz + cue + X )70 =

ny !nz ng

2 eas Xp vhere the sum 1s

n
Z (n]_! Doy neep nk) x

taken over all nonnegative integers nj, np, n3, ... np such
that n3 + Bz + N3 + «». B = N, Prooft Having n factors to
multiply, but now each is the multinomial (xl'+ Xy +eaet :k)
instead of the binomial (x+y) & person chooses from each

'2Samuel Goldbers, iR Intreduction
(Englewood Cliffsi The Prentice-~Hall Company, 1960),
PP. 154=5,
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factor Xys OF Xnp ene OF Xy multiply n cholces and add
these products for all possible cholces. For example, one
gets the product xln. by choosing x3 from each factor, the
product xln'exaxk by choosing xy from n-2 of the factors,

xp from one factor and x, from another factor, ete.

Now for given nonnegative integers ny, Nos seep Ny
(whose sum is n) the product xlnl xanz vas xknk is attained
whenever one chooses exactly nlxl'l. naxa's sua nkxk'a from
the n avallable factors, There are as many ways of making
such a choice as there are ways of placing the n factors
into k cells, the first cell containing the ny factors from
which xy 1s chosen, the second cell contalning the n, fac~
tors from which x, 1s chosen, ete. By the number of ways
of placing n distinet objects into k cells so that ny
obJects are in cell 1 for 1 =1, 2, «uep k (ny + np + ...

n, = n) n = ni therefore there
Nis Nops esep Ny N32 Dot eee Nyl

n
are <n1. T nk) cholces, each leading to the product

ng

"l 252 ... %", Thus the multinomial theorem is

n
* n-ap see nk

) are qallod
multinomiel coefficients, Example: To expand (p + q + r)3.

attained., The numbers (nl

(p+aq+r) = D (“1‘ !312’ n3) pn]_ qn2 r> where the sum is

taken over all nonnegative integers ny, ng, N3 such that
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ny + Np + Ny =3, Hence (p+a+ !‘)3 = (3:3i°) P+

(0,3,0) @ * (0,8,3) ® * (2,1,0) *"0 * (1,3,0) P0° *
(2,8,1) *°r +(1,3,2) » + (0.3.1) a°r + (0.1,2) ar® «
(1.;,1) par = p° + Q@ + 1 + 3p°q + 3pa® + 3p°r 4+ Ipr® 4

3qr + quz + €par,

Mathematical instrumente. The use of instruments in
the classroom provides the opportunity for the direct appli-
cation of many prineiples which are too often discussed as
mathematices for mathematics sake, Many pupils respond with
increased interest to the applicative method of presentation
and the use of the practical and concrete,

The following is an outline that could be given 1in a
mathematics club meeting,

INSTRUMENTS FOR MATHEMATICS
I, Measuring Instruments
l. Ruler
&, History
b. Counting and measuring
¢, Possible error and preclsion of measurement
2, Protractor
a, History
b. Measurement of an angle
¢. Constructing an angle of a given slize

d., Types
e. Choosing a protractor



II.

I11.

3« Vernlier
a., History
b. Construction
¢, Reading the vernier
d. The linear vernler
e, The circular vernier

Caleulating Instruments

1, The Slide Rule
a. History
b. Construction
¢. BSecales

2, The abacus

e, History

b. Types
¢. Comnstruction
d. Using

3« The Caleculator
a, History
b. Construction
¢. Types
d. Uses

Miscellaneous Instruments

1. The Pantograph
a, History
b. Theory
¢. Construction
d. Types
@, Uses

2. Perallel Rulers
a, History

b. Theory
¢, Use

35« The Center Square

e, Theory
b, Construction
¢. Use

4, Proportional Dividers
8, mt‘r’
b. Theory

83



Iv.

5.

2,

BN

Da

Ge

Te

Jacob's Staff
a, History
b. Use

Plane Table
a, History

b. Types
c. Use

Alidade
a, History
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b, Types

¢, Uses
9. The Astrolabe

a, History
b. Use

EPythagorean theorem. The Pythagorean Theorem, in
Geometry, states that in a right triangle the square of the
hypotenuse equals the sum of the squares of the other twe

gldes,
02 =a? 4 ¥°

In the formula, ¢ 1s the length of the hypotenuse and

& and b are the length of the other two sides,

In Geometry, the ryt.hagorun theorem has many proofs.
Following are a few of these proofs, which will make a very

mtoruﬁns: and educational program for a mathematics club,
¢

Given: AABC with /ACB a rt. /.
Provet ¢° = a° + b2



Proof: 1. mcn_l_n
2, AABC, ABCD, and AADC similar
 §efmag-}
A, 02 = o8 and »? = er

82 =12 = g8 + or

a2 + b2 = els + 1)

7. S8 + = ¢

8. ..,.’0’2..8

- ol 4

8
*
h
Ys
R

p — &

w W

c ! w Q b-w A

Given: Rt, AABC with rt, Jat C
I as center of inseribed ecirele
PGR points of conteact of this circle with the
siden of A
Prove: c2 = a2 ¢ »?
Preoft IR=IP=IQ=VW=y
Aren of AABC = area AAIB + area AIQ + ares of
trapezoid BIQC



%-ub = é'cw + %-'(b - W) + iw(l 4+ W)

8b = oW + eWb - W2 4+ W 4 W2
X=8a=y

Wy

C=xX=b=-w
X+Wee=X=a8~yY4+y+b=-w
2w =a +b=-¢

v.z%(a«»b-c)

ub-g(a«rb-o)+g(a+h-o)¢!‘(.¢b-o)

2ab = a0 + be - ¢2 + ab + b2 - be + aa + &b - ae

2ab = 82 4 b2 = ¢2 + 2ab

o2 = a2 & b2

Rt. A ABC
oa = a2 4 b2
By use of Law of Cosines 02=52+b2-aboo-e
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Given: ACBA with rt. / ACE and sides a, b, ¢

Prove: ¢° - a° = b°

Proof: OConstruct a e¢lrele with redius & and center B
Extend AB to point D on the circle

g -y

(oon)(o-a)zi’

c’ - a’ = b’
y P (h,kD
b
@
9 Q R
O (h,o) (e, 0 >

Let / POR be ©
Since / OPR 15 & v, / me-}
Eguation of line OP; y =(b/a)x



PR ] OP, so FR has a slope of - a/b

PR pesses through (C,0)
Equation for PR is y = - a/b x + ac/b
Solving the two equations simultaneocusly

N
S
bx® = -a®x + ae

= a®x + b®x = a
x(a? + b2) = a2e

A=1/2 ab or 1/2 ke

C

Given: € is the square on the hypotenuse and A and B are
the square on the legs of right trisngle abe
Provet C=A + B
2
Prooft A/C = S5 ana B-= By
& :! ¢ o



Modulo systems., This 1s a new system of arithmetlc,
g0 instead of using the = (equal) sign, the congruence sign
(=) is used,

The rules for addition in this system are the same as
those for ordinary addition, except that, 1f the sum is
equal to or larger than the particular modulo system, then
the sum 18 divided by the particular modulo used, the
quotient discarded, and the remainder is used in place of
the ordinary sum. Example: in the mod eight system,

3+4 357 (mod 8)

5 6273 (mod 8) (11 divided by elght is equal te
one and 3 remainder. Keep only
the remainder, )

The rules for multiplication in a particular modulo
system are like those of ordinary multiplication, except
that, if the preduct is equal to or larger th.m the partic-
ular modulo used, the product is divided by the particular
system and the remainder 18 used in place of the ordinary
product, Example: in the mod four system,
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3x1= 3(mod 4)
2(mod 4)(§ divided by four is equal to one and
2 lmindcr. Keep only the remainder,)

h

s x 2

There are no negative numbers in the modulo systems
because an ordinary number like -5 is the solution of the
ordinary equation x + 5 = O, Therefore in the mod 8 system
x would be 3. d

There are no fractions in the modulo system because
the ordinary fraction like 3/4 is the solution of the
equation 4x = 3, Example: x I 6{mod 7.

The module systems are a finite set of numbers,

In some of the modulo systems there exists equations
that have no solutions. Example: X° = 6 (mod 7).

The following are some addition and multiplication

tables in different modulos systems, and also some problems

to aolve,

Mod 3
+|0]1]2 . [0]1[2]
e
2lalon] [2lol21

Mod 4
+0/1|2 « 101123
sheg st

> 3
B 01| [2[0]2]0[2
3(3|0(1]|2 3[0]3]2]1
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Mod 5

0|1/2|3| 4

043

+10[1[2[3]|4

440[1(2]3

Mod 6

+01Ha345

43

595

«|0(1[2]3]4

5/5/0|11]|2|3(4

Mod T

wlofwludsr o]
o[ Inm|- ol o
< o)t |em|nfedjofin |
REE Ly
o oo RGN
O 0 1l L0
olojojojolojojo
s[O]mifou[ina i¥ro
O NOIO |0 ]t Ly
0| O 01t
i b e e I
10t | 0 O b o
M REREEE
i o[ e il
O [o|m|ai|mft 1o
= e L Lot g L 1)

Mod 8
: 4|516|7
0(0|1|2|3/4|5

1/1[2[3]4
2(2|3/4|5

[0 [p-po [ it
WO Mo | ol o
OO {1 (e [~ o
solrlokr|olrolkt
O 10O [t b0 [y
QO | i OO | | O
R R R
ololcojoleloolo
o[ [t |0 |1y L\ D~

71

O[1

%6

1|2

5|6
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Mod 9

15
3

3

6101316

2[6]
ore

:

1(8]6/412)
413(2(1

3
18

048

07|15

3(0[3|6[0[3

51015

6/0|6/3]0

8|0|8(7|6|5

>

i

5|6/ 7

=
33¥ii

71810(1

456

585678 0]1[2
clelrlalolil2]s

gjgjo|r|2(3

7/7/810/1112 314

Mod 10

olo]|ofoja]t- lgl
\ O
o e B Lal
[ O ool
R
oo o\ ®
i
O[NNI o
= o
EEEEEEEE
4W123E.6 wle{g
FEEGIE o
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=
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%@%900 e
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(O 0| OO O |4 0L
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L& I~
R
¢A1234567§Jm
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Problems:?
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Articles and program materials., A mathematles club
can be of invaluable assistance in motivating the pupil's

curiosity and imagination in mathematies. KEnowing that the
club is designed for the purpeose of following up the special
interests of its members, the pupil feels perfectly free to
present his problem to the group where it may be subdlvided,
if necessary and glven to several pupils who have a common
interest in that type of problem, The following is a list
of toplies that could be used for programs in a mathematics
¢lub or for newspaper articles,

History of arithmetic, algebra, geometry, trigonometry
and other branches of mathematics.

The orligin and development of our Arablec Numbers.

Our complete number system: the hlstory of zero,
the history of the decimal point.

Development of the abacus: the dust table, wax
tablet, line abacus, the slate.

The Abacus of China, Japan, Russia, and Ronme,
Cube Root.

i Origin and development of the various mathematical
signs.

Origin and use of X for the unknown,
Mathematiecs library,

Mathematics of the Hindus, Arabs, Greeks, Egyptlans,
and Romans,

Mathematical theory of engineering instruments,

Famous problems of antiguity: trisecting an angle,
duplication of a cube, and squaring a circle,



Famous mathematicians and thelr contributions:
Buelid, Plato, Newton, Descartes, Archimedes,
Pascal, Leonardo of Plsa, Stifel, Einstein, Linvitz,

Mathematicel Programing.

The measuring instruments of long ago.

General principles of rallroad engineering,

014 Greek mathematiecs and the influence of
Christianity.

Women mathematiclans,

Mathematical prodigles.

Prime numbers,

Napler and his reds,

Mathematical films,

Archimedes and some of his inventlons,

The four fundemental operations with integers,
Origin and development of the idea of "per cent,"
Mathematical terms: What 1s an axiom?

The role of definitions in mathematics,

Graphic records and plotting of curves, types,
construction of, uses, and 1llustrations,

Mathematical concepta and their wvalidity.
Graphical methods.

Nature and uses of formulae, .
Theory and examples of indirect measurement,
Apmnhh nature of a direct measurement.
Mathematics in the training for citizenship,
Study of codes and eciphers,
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Mathematice in poetry, literature, art, and musie,

"House Project:" buying lot, surveying it, plmhs
the excavation, cooperating with craftemanship, archi
tecture, blue t.mmmm.wu
clubs on the for the house, estimating the cost of

building, finishing, landsceping, insuring, and equipping
it with furniture,

The fourth dimension,

A small house may be actually built.

Gambling.

Mathematics and efficlency.

Methods in the calculus.

Mathematics in artillery science,

The binary system.

Marine methematices: finding position at sea; sue of
sextant,

Mathematics of the sun dlal.
Mathematics of the calendar.

History of our calendar,

Mathematics of the top.

Mathemetlics of the carpenter's square,
The theory of equations.

Measurement of the earth,

The cultural values of mathematiecs.

mmgmmmormmma-mnm
the earth's radlus,

Mathematics as a mode of thought.
Mathematical Jokes, conundrums,
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Mathematies in our everyday life,
Mathematics in nature,
The Peaucellier and allied linkages,
The theory of probability.
Mathematles m.mr.
Dynamice of geology.
Geometric forms in botany.
Nen-Buclidean Geometry.
Mathematics in agriculture, industry, chemestry, art.
Paper folding. |
Mathematics and the discovery of Juplter.
Mathematlcs in Muu.
Mathematics in architecture.
Mathematics and astronomy.
Mathematics in map drawing.
The pglobal conecept.
Standardized tests and measurement in mathematlcs,
Theory of groups.
Determinants,
Concerning the Moeblus Band.,

The number of significant figures in an indirect
measurement,

Highest possible degrees of accuracy.

Degrees of accuracy required in engineering, the
sclences, business, mamufacturing, and other vocations,
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Can we prove that minus 3 (~3) times minus § (=5) 1s
equal to plus 15 (15)?

The concept of function and examples,
Discussion of integral and fractional exponents,
Perspective and Projection,

The nommal probability or Gausslan ocurve,
How logarithms are calculated,

Repeating fractions.

The calculation of Pi.

Einstein and his theory.

Mathematical menu,

The laws of algebra,

The nine-point circle.

Guessing contest: of distances, weights, time
piteh, etc.

What is a 1imit?

Solution of problems by intersections of loecil.
Zeno's paradoxes,

The Pythagoresn Theorem and its various proofs,
Construction of models,

The geometrical representation of complex numbers.
Sexagesimal system.

Modulo systems,

Number systems to different bases,

Whet does the mathematiclan mean by infinity?
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Why the expression a dlvided by O is absolutely
meaningless,

Fleld trip to study mathematies in nature.

Fleld trips to alrcraft industries, insurance
companies, and construction sites,

The practical uses of variation,
Permutations and combinatlions,
Frequently made errors in Algebra or Geometry.

Members act as teachers' assistants, and also assist
pupils needing help.

Vocations in mathematles: engineering, teaching and
others,

Preparing for mathematlcal vocations,

A round table on "How I study mathematics,” "What I
expect to gain through the study of mathematics,"

Mathematical games: Buzz, Simon Says, 014 Maild,
Hackboard Relay, Math. shark, Math, down, and authors.

Plays and dramatizations given in club meetings.

Short cuts in multiplication, Multiplying by 11, 9,
99, by fractora, by 21, 31, 61, etec., squaring numbers
ending in 5, mixed numbers, ete,

Magle SBquares, Cubes, and Cirecles,

Tricks with nines,

Slide Rule,

Suppose our radius were 8 instead of 1Q,

Debate: Resolved that the metric system should be
adopted,

Construction and use of, and practice on and with the
mathematical instruments: slide rule, abacus, transit,
comptometer, circular slide rule, parallel ruller,
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compass, protractor, plainimeter, calculating machines,
M hnuu:: analysis,. '

Contests in mathematics for speed, accuraey, logiec,
and other abllities, ' *

Some tricks with the slide rule,
Hilbert's approach to congruence,
Theory of sets.

Fields,

KHectrical eircuits,
Properties of mm.
Fractions.

The symbols of algebra.
Negative numbers.

The number line,

Irretional numbers,
Mathematlcal bingo.

Imaginary numbers.

Involution,

Evolution,

Unknown quentities: equations.
Equations of the second degree,
Mathematics information please.
The Mnomial Theorem,
Mathematics scavenger hunt,
Parallels.,

Triangles,
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Quadrilaterials,
Constructions with the use of rules and compasses.
Truth tables,
The eircle.
Topology.
The computation of areas.
Bulletin board,
Exhibits, ‘
Trigonometric tables,
The uses of mathematlics in other school subjects,
Nomographs.
Ceva's theorem.
lenelaus' theorem.
Euler's line, ‘
The Platonic Solids.
The Golden Section,
Quinxunx.
Optical illusions,.
Tower of Hanol.
Unicursel puzzles.



CHAPTER V
MATHEMATICS CLUBS IN THE STATE OF KANSAS

From the surveys conducted by letter and by personal
interviews, it was found that most EKansas High Schools do
not have mathematics clubs and haven't any future plans to
organize any such club, The few schools that do have a
mathematies c¢lub are using the club very constructively to
influence the students in mathematics.

The following tables give the results of the survey
taken in 1959~60 school year in the High Schools of Kansas,
One hundred and sixty-one high schools were interviewed,
The 1ist of schools is included in the appendix,

13.25% of Claes A+ High Schools had a mathematics club,
6.66% of Class A High Schools had a mathematica club,
4,00% of Cless B High Schools had a mathematics club,
0,00% of Class C High Schools had a mathematics elub,
8.69% of all the schools surveyed had & mathematics club,

Some of the major reasons that were given for not
operating a mathematics e¢lub were: No time, School too
small, Already enough clubs, No need for them, No pupil
interest, and No teacher interest,

The "no time" excuse was given by 16.92 per cent of
the schools surveyed, 4iime should be placed aside for a
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mathematics c¢lub, just as time is set aside for sports,
music, and other organized classes, Most schools need a
mathematics club to help the brighter students from becoming
bored, and to keep the students interested in mathematics.
In this day and age, mathematics is very important, Many
brillant minds are lost to mathematice because the mathe-
matics instructor is not making the subject interesting and
exciting to the student,

Many teachers believe that this can be accomplished
in the classroom without a mathematice club, but unless the
classes are grouped 1t seems that this cannot be eaccomplicshed.
In the grouped classroom you can teach to the level of the
class and possibly a mathematics club will not be needed,
because 1t can be incorporated into the classroom, but still
the students not in this class that stlll have an interest
in mathematics will be left out. This 1s not fair to all
the students,

In the un-grouped classroom we teachers have to
contend with all levels of students and therefore the
brighter students willl become bored unless a mathematics
cludb is organized to glve the brighter student a way to
explore mathematice on his owm and in an advanced degree.,
This carmot be accomplished in the classroom with all levels
of puplls,
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At the same time the mathematles club glves the
student 2 sense of pride because he belongs to the organized
club, This gives him added inltiative to work harder and
develop mathematical i1deas, This 1s the greatest advantage
over supplement work in the classroom for the superior
student.

The "no teacher interest” and "no pupil interest"
reasons were glven by 38.44 per cent of the schools surveyed.
Any teacher who doesn't have an active interest in organ-
izing & mathematics club really doesn't have their heart in
the right fleld. A mathematics teacher must take an active
intereast in mathematics and a mathematies club is part of
mathematics, In some schools the mathematics teacher is also
a coach or has other flelds to teach, so therefore, they will
not be as interested in a club, but they should realize they
are denying thelr students a chance to explore the depths of
mathematics. The mathematics club would serve these teachers
who teach more than one fleld, by giving the brighter student
the needed push to have them continue in the field of mathe-
matics. Because of the dual duties of teaching in more than
one fleld the instructor doesn't have time to prepare much
outside material or supplemental material for the students,
¥ith a mathematics club the teacher could allow the studente
to prepare reports, problems, etec., with his or her
supervision, and then present them to the c¢lub., In this
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manner the students would take pride in their
accomplishments and proceed much harder to acquire more
knowledge of mathematics, Also the busy teacher could have
the brighter students in the mathematics club give reports
to classes or even teach the class.

The "no pupil interest" reason is a problem brought
about by the teacher, With a good mathematliecs teacher, who
is inspiring, willling to work hard for the students, and a
good leader, the studente should be very interested in a
mathematiecs club. The pupils have to be led at first and
when they have had a taste of the problem at hand they will
take the lead and go the rest of the way alone. A bright
student wants to be challenged, and also wants to accomplish
things on his own, This gives the pupll the initiative,
interest, and willingness to continue on in mathematics,
When the puplle know they are responsible for the clubs
continued progress, they are willing to work hard to make a
name for thelr organization, They realize the harder they
work the more they gain and the better organization they
will construct, This gives the student pride in belonging
to such an organization and the students will want to belong.
The teacher must develop the interest in the students in
mathematics, and 1f the teacher fails to do this, he has
also falled in the c¢lassroom teaching of mathematles,
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The "already enough clubs" excuse was glven by 5.88
per cent of the schools surveyed., This argument is very
true from the standpoint of the number of clubs, Like any
oerganization the elub is only 2e good as its leaders, A
mathematics c¢lub could be organized and planted in the school
program with the minimum of problems, There are many clubs
that are organized in the high school for the purpose of
taking up school time, If one can organize a mathematics
club and prove it to be fun and educational 1t will be a big
success, The mathematics club could meet a few times a
month in the evenings or during the noon hour to start with,
and after a foothold in the scheol is attalned then one can
ask for a better or more convenient time to meet. Time can
always be found during the school day for the mathematics
elub meetings 1f the leaders of the club are forceful enough
to really want its success. The mathematics teacher must
realize that the mathematies club 1s Just as important, if
not more so, as any other club or organization 1ln the schoel,
The teacher must also realize that he 1s working in a fileld
that is in the spotlight of the world today.

The "school too small" excuse was glven by 5,22 per
cent of the high schools surveyed. Even if you have one
student who 1s wllling to learn above the material in the
elassroom, 2 club should be started. After 1t 18 started
others might decide to join and before long a fully
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organized mathematies c¢lub will be in the school. Teachers

must remember that working with only a few 1s better than
not having any to work with., Of course, with only a few
the structure will not be as complete as a large mathematics
club, but the elub will stlll have the lnitiative and
willingness to learn and work as a large club, These
characteristics should be exploited to the utmost degree,

The "have a sclence club" reason was glven by 2,48
per cent of the high schools surveyed., The science club is
for the science pupile and therefore it will not take the
place of a mathematies club, If 1% wes possible te organize
a mathematics and science club, it would be worth-while.

The meeting end programs could be alternated between the
mathematlics department and the sclence department. This 1s
not the best setup but it could be a good start te expand on
in the future.

The "board ageinst it" reason was given by .62 per
cent of the high schools surveyed. The schools that gave
this reason will have a hard uphill battle to fight. They're
going to have to start by educating the board and community
and galining their suppert first. Giving and showing examples .
of successful mathematies clubs and what they are accomplish-
ing at Parent Teachers Meetings is an excellent place to
start.



CHAPTER VI

CONCLUSION

Mathematices clube provide an excellent means of
stimulating and fostering mathematical study., It can be a
revarding experlience to both the students and the sponsor,
It provides the time needed to go into the deeper and more
exciting phases of mathematics,

The club should be organized to assist its members
in learning mathematics, The mathematics c¢lub should become
the proving ground for the discovery and cultivation of
skills and talents based on mathematics, a place to prepare
for careers and hobbles in mathematiecs.

Every member of a mathematics club should have the
opportunity to develop the skills, talents, and aptitudes
he posaesses,

The survey taken shows that an extremely small per-
centage of schools have a mathematics club, or do any kind
of extra-curricular work of a mathematieal nature. The
poselbility or necessity of organizing a club seemingly has
recelved little consideration from many mathematics teachers
and school administrators. This may be due mainly to the
fact that they have not seen one already set up or have not
heard about one. Therefore they have not been convinced

of the benefits of a mathematics club to thelr curriculum,
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or they may doubt that a real and lasting interest can be
attained in & club of such academic nature,

There is no doubt that this interest and enthusiasm
developed in the mathematics club motivates interest in the
classroom and helps establish in the mind of the pupil a
much more receptive attitude toward both its study and its
teaching. Attaining results like these, the mathematiecs club
18 a valuable teaching eid, and more important still a
valuable ald teo leamming. It is a solution to the problem
of the gifted pupill,

In the following paragreph 1s a quote by Paul Charles
Elliott, member of the Garfield High School Mathematics
Club, Terre Haute, Indiana., Paul says:

I sincerely appreciate the opportunity of being a
member of the Garfield High 3chool Mathematies Club,
Since first Joining the organization over two years ago,
I have gained much knowledge not only of mathematlics but
in related fielde also. 7This experience in the mathe-
matics club, I am sure, will be of great assistance to
me when I continue my education in college. One of the
many values which the mathematlics club 1s to the student
is the opportunity which the student 1s given to express
himself when he gives his individual report to the club,
Also, the student 1s given 2 much greater opportunity for
further study in epecialized flelds of mathematicse. The
theory of relativity, the fourth dimension, the laws of
probabllity, the slide rule, and topology, to mention
only a few, were studied by the students with a great
benefit to all, Furthermore, the speakers who come from
the various colleges were of great help to the students
in the way in which we were enlightened on the subjects
for advenced study of mathematics in college. All of
these values combined in a aspirit of cooperation are
sure to provide fun for everyone concerned, But,
perhaps, the greatest dividend which we gained from our
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work in this organization, has not yet been mentioned.
From our associlation with mathematics teachers in this
organization we were a2ble to overcome that age old
superstitution that teachers of mathematlcs were

supe s and we found them to be real live human
beings.

Inez Kelley, "Garfield Mathematics Club," The
Mathematics Teacher 45; Page 38, Jamuary 1952,
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MATHEMATICS CLUB SURVEY OF KANSAS HIGH SCHOOLS
CONDUCTED 1959-60

’ ) - ane_ NO, OF ] =y
Name of School County Size m“ Math, gl'::' R:;:“: ir
Courses '
Abllene Dickinscn 460 A+ a8 lo No time
Al toona Wilson 75 € 4 Yo Neo
interest
Andale Sedgwlck 170 A 4 No
Anthony Harper 240 A+ 6 No No demand
Arkansas City Cowley 725 A+ 6 No No
interest
Ashland Clark 118 A+ 5 No No reason
Atchison Atchison 950 A+ 10 Yes Math and
Selence
Auburn Shawnee 65 B 4 No
Augusta Butler 550 A+ 6 No Ho need
Barnes Washington 60 B N No No time
Baxter Springs Cherokee 312 A+ No
Belle Plaine Sumner 170 A+ 5 Yesn
Bentley Sedgwieck 40 C 4 o Ne
interest
Bird City Cheyenne 100 A+ 4 Ne No demand
Blue Mound Linn 110 A 5 No No
interest
Blue Rapids Marshall 100 A+ 5 o No

interest



Burlingame
Burlington

Bushton

Byers
Caney

Cedarvale
Chase

Cherryvale

Cimarron
Clearwater

Clyde

Wyandotte

Ceage
Coffee

Marion

Rice
Pratt

Montgomery

Chautaugua
Rice

Sedgwick

Montgomery

Gray
Sedgwieck
Cloud

114 A
220 A+

95 A

64 A
28 C
256 A+

105 A+
110 A
134 A

200 A+

115 A+
215 A+
135 A+

yes

& &

No
No
No

No
No
No
No

No time

Ne pupil
interest

No
interest

No
interest

No time
No time

interest

No
interest

interest

lio time

No
interest



Columbus
Concordia

Conway Springs

Coolidge

Courtland

Deerfield

Delia

Dodge City

El Dorado

Elk City

Elwood

Englewood

Rooks
Montgomery
Sedgwick
Cherokee
Cloud

Summer
Hamilton

Republie

Kearny

Jackson

Ford

Butler
Butler

84 A

58 B
4 B

35 C

550 A+

136 A+
600 A+

118 A

60 ¢
625 A+
35 €

§ & §

No need

o
sponsor

e time

No
interest
No time
No need

interest
interest

interest
No time

interest

Ho teach-
er interest

Ho time
Just don't

interest



S Math,
Name of School County 1ze tng m&n Club  "me,"
Enterprise Dickinson 35 B 4 No Toc many
clubs
Ellsworth Ellsworth 238 A+ 5 No No
interest
Eureka Greenwvood 300 A+ 5 No No pupil
interest
Everest Brown 60 B 3 No No
interest
Fredonia Wilson 240 A+ 4 Yes
TMorence Marion T35 A+ 4 Yo No time
Ford Ford 52 4 No
Fovler Meade 90 4 No No
interest
Galena Cherokee 275 A S No
Galesburg Neosho 42 B 4 o No
interest
Garden City Finney 545 A+ 6 No Too many
clubs
Garden Plain Sedgwick 103 ¢C A No No time
Gardner Johnson 176 A 5 No No time
Gem Thomas 30 ¢ 4 No Small en-
rollment
Geneseo Rice 78 B 5 'no never
started
Girard Crawford 252 A+ 6 No
Gorham Russell 50 B No No time
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Name of School County

Grainfield

Great Bend

Hays

Healy
Herndon
Hill City

Hoisington

Holecomb

Hollenberg

Horton

Gove

Barton
Anderson
Elk

Saline
Greenwood
Washington
Harper

Montgomery

Elis

Rawlins
Graham

Washington

. W B
57 € 2 No No
interest
675 A+ 6 No No tinme
69 A 5 No No time
51 B 4 No No time
75 A 4 Vo
T8 A+ 4 No No time
102 A+ 4 No
198 A+ N No Too many
clubs
38 B No Lack of
interest
650 A+ 5 Yes  Science
and Math,
30 ¢ 3 No Too small
49 B No No time
190 A+ 5 Yes Science
and Math,
378 A+ No Too many
eclubs
87 A 3 o No
. interest
28 ¢ 3 No No
interest
122 A+ 4 Forming



Size Fabt= rotn,

Name of School M'lw ing

Hoyt Jackson 60 C A
Hudson Stafford 67 B 7
Hugoton Stevens 280 A+ 8
Hutchinson Reno 1250 A+

Iola Allen 385 A+ 5
Ingalls Gray 54 B 5
Jennings Decatur 56 B 4
Junction City GCeary 625 A+ 5
Kanopolils Ellsworth 55 B 4
Kingman Kingman 410 A+

Kinsley Edwards A+ 6
Kiowa Barber 107 A+ 5
Kirwin Phillips 44 ¢ 2
Kismet Seward 55 C 3
Lacrosse Fush 157 A+ 4
Lacygne Linn 130 A 5
Laharpe Allen 60 B 3

Math, Reason if

Club "No."

No o
interest

No Have pro-
Jects

Yo Too many
clubse

No Yo
interest

No Yo demand

lo

No lione needed

No Yo
interest
never
started

Yes

No o time

No Too many
clubs

No o
interest

No No time

“Ho No
interest

No No time

No



Name of School County

th,

ing m@l‘b "no."

Lamont

Larned

Lawrence
Leavenworth
Lebo

Manhattan

MePherson

Meade

Minneola
Moline

Moren
Mound City
Moundridge
Mullinville

Size Rat-
Greenwood 32 C 3
Pawnee 280 A+ 4
Douglas 1008 A+
Leavenworth 900 A 6
Coffey 105 A 5
Norton 93 A+ 6
Seward 512 A+ 6
Rice 305 A+ 5
Riley 700 A+ 6
MePherson GhO A+ 5

136
Clark 50 B 3
Elk 68 A 5
Allen 111 A 5
Limn 100 A 6
MePherson 185 A S
Kiowa 72 A 4

No
No
No

No

&

Neo
No

Too many
clubs

Ho time

Lack of
interest



Name of School County

Mulvane

Nashville

Natoma

Heodesha

Ness City

Newton

Norwich

Oberlin
Olathe
Ottawa
Paola
Park

Parker

Pawvnee Rock

Peabody

Sedgwick

Osborne

Wilson

Ness

Harvey

Decatur
Johnson

1R

%€ courses WP
310 A+ T No
28 C 4 No
78 A+ 5 Ko
511 A+ No
178 A+ 6 Yes
600 A+ 5 No
63 A 4 lo
245 A+ 5 Yo
420 A+ 6 Yes
695 A+ 6 No
570 A+ 7 Yes
46 B 4 No
120 A+ 6 No
106 A+ 4 . No
100 A 5 No
130 A+ No

123

Sige Rot= Lot °" uath, Reasen 1f

L
-

Too many
clubs

No
interest

Clubs
limited
by board

Selence
and Math,

o

Too
activities

Size of
School

Why have
one

interest
No time
No



Powhattan
Pratt
Prescott

Princeton

Protection

Riverton
Fussell
Sabetha

Seranton

Syracuse

Towanda

Valley Falls

Russell
Nemaha

Osage
Chautauqua

Hamilton

Butler

Jefferson

484 A+
43 B

57 B
85 A

A+

450 A+
190 A+

70 B
185 A+

180 A+
105 B

151 A+

No
No
Ho

Yes

Yes

feasible

interest

No need

¥o
interest

Lack of
interest

No
interest



0. O
8 Rat= pygth, Math., Reason 1f
Name of School County ize ing o Club. "o M
Waterville Marshall 88 A+ 4 No
Whiting Jackson 57 C No Too esmall
Wichita South GSedgwick 1350 A+ 11 Ne No
ianterest
Wichita West Sedgwick 1500 A+ 10 No Yo time
Wichita South~-
easi Bedgwick 1850 A+ 11 lo lie time
Winchester Jefferson 90 A No Nio time
Winfield Cowley 1200 A+ No No
interest
Yates Center VWoodson 230 A+ 4 No Hever
consldered
Zenda Kingman 40 B 4 No No
interest
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Jimmy G. Merando
Kingman High School
Kingman, Kansas

Dear Sir:

I am wvriting a thesis on "Mathematics Clubs in the High
Schools," and would appreciate your co-operation in
answering the following questions,

Name of School .
S5ize of School .
Do you have a Mathematics Club? "
If not why .
Qualification of members -

Projects undertaken_

Do you charge dues? s
¥hat mathematlcs courses are taught in your High School?

Thank you.



LIST OF SUGGESTED MATHEMATICS CLUB NAMES

"~ Alpha Newtonian
Alphabet Number Sense Club
Angle Octagon
Archimedlan Perigon
Blue Triangle Pi
Binary Pyramid
Circle Pythagorean
Compasses Sigma
Cube Sphere
Euclidean Square
Gaussian Straightedge
Hexagon The Einstelners
Hi PA Triangle
Magic Square x

Naperian x2



