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2. A summary of the proposed revisions.

a) MA 350 is being changed from a two credit course to a three credit cores.

b) The following topics are being included:
history of conic sections, medieval mathematics, history of
logarithms, development of analytic geometry, development of
calculus, some philosophies of mathematics.

¢) Change in catalog description.

Current catalog description: The history of mathematics is concerned with the
origins, philosophy, and development of the mathematical sciences.

New catalog description: Development of the central concepts of mathematics
from ancient times up to the development of calculus in the seventeenth century.
Mathematical concepts will be placed in historical perspective. The use of the

history of mathematics as a pedagogical tool and its relationship to other sciences
will be addressed.

d) Change in prerequisite.

Current prerequisite: Completion of a calculus sequence of permission of the
instructor.

New prerequisite: MA 122 or MA 124 or permission of the instructor.

3. Justification/rationale for the revisions.

The history of mathematics is an excellent vehicle for helping students to develop
an appreciation of multiculturalism in mathematics, as well as to see the
integration within the various fields of mathematics. Since this is one of the few
opportunities we have in mathematics to develop this appreciation. we would like
to expand this course to three credits from two. Also. MA 3350 is a writintg
intensive course. Adding an additional semester hour will allow students more
writing opportunities.

The additional topics that can be covered with the addition of a semester hour are
crucial in the development of modern mathematics. The history of all the
mathematics taught now in high schools can be addressed. Indeed. the
development of analytic geometry. followed quickly by the development of
calculus. is often viewed as one of the great moments in the history of science. As
a two credit course, these topics received a brief treatment due to time limitations.

The catalog description is being expanded to indicate the time frame with which
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the course will deal, and to reflect the fact that certain mathematical topics can be
successfully taught by approaching them from a historical perspective.

The current catalog description shows the prerequisite for MA 350 as: Completion
of a calculus sequence or permission of the instructor. There are currently 3
calculus sequences offered by the Mathematics Department, namely MA
127/128/227, MA 123/124, and MA 121/122. Accompanying the proposed
revision for MA 350 are proposals by the department to remove MA 127/128/227
from the Math, Applied Math, Econ/Math, and Secondary Math Education
programs. This sequence will be replaced by MA 123/124. When this change is
fully implemented, MA 127/128/227 will go inactive and not be offered by the
department. The statement in the current catalog would then be referring to MA
123/124 and MA 121/122.

The new catalog description shows the prerequisite for MA 350 as: MA 122 or
MA 124 or permission of the instructor. Since MA 127/128/227 will no longer be
offered, and MA 121 is a prerequisite for MA 122 and MA 123 is a prerequisite
for MA 124, the new description has exactly the same meaning as the old
description.
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Catalog Description

MA 350 History of Mathematics 3 credits

3 lecture hours
(3¢-01-3sh)

Prerequisites: MA 122'or MA 124 or permission of the instructor.

)
Development of the central concepts of mathematics from ancient times up to the
development of calculus in the seventeenth century. Mathematical concepts will be

placed in historical perspective. The use of the history of mathematics as a pedagogical
tool and its relationship to other sciences will be addressed.

Course Objectives }

The goals of the course are:

to give life to the people of mathematics;

to illustrate that mathematics did not simply "appear” in a polished form;

to see how the various mathematics courses the students have taken fit together;
to show that mathematics is part of our culture and other cultures;

to indicate how one might use history in future teaching;

to learn various research skills;

to improve mathematical communication skills (reading, writing, speaking).

R

These objectives will be met as we discuss the work of certain historical figures from
various eras and cultures. This course is more a history of ideas rather than a history of
great men and women or a social history. We concentrate on mathematics that is
commonly taught in high school. that is, we address the development of numeration,
computation, algebra. geometry, trigonometry, and calculus.

Course Outline

A.. Protomathematics (4 hours)
1. Ancient Mesopotamia
2. Ancient Egypt

B. Ethnomathematics (2 hours)

C. Greek Mathematics (11 hours)
1. Pyvthagoreans
2. Hypocrates of Chios
a. Quadratures

. The Elements of Euclid

(VF)
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4. Eudoxus
a. Method of Exhaustion
b. incommensurable numbers
5. Archimedes
a. Method of Exhaustion
b. Inscribed and circumscribed areas and volumes
c. geometry
Conics of Apollonius
7. Ptolemy
a. Chords
b. Trigonometry
8. Diophantus
a. Number theory
b. Algebra

»

D. Arabic Primacy with Chinese and Indian Contributions (3 hours)
1. al-Khwarizmi
a. algebra
0. equations
2. al-Khayvami
a. algebra

b. squations
. Nine Chaprers on Mathematical Art
. Bhaskara's Lilavari

a. arithmetic

b. geometry

W

E. Medieval-Renaissance-Reformation Periods in Europe (9 hours)
1. Leonardo or Pisa
a. number theory
b. solution of equations
. Nicole Oresme
a. rates of change
0. physics
. Girolamo Cardano
a. algebra
b. cubic equations
4. Rafael Bombelli
a. cubic equations
b. complex numbers
5. Francois Viéte
a. algebra
b. variables
c. cubic equations
6. Simon Stevin
a. Decimal Fractions

19
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7. John Napier
@ a. Logarithms

F. Protdcalculus/Geometric Analysis (6 hours) !
1. René Descartes
a. theory of equations
\ b. analytic geometry
c. tangents and normals
2. Pierre de Fermat ’
a. analytic geometry
b. “integration”
C. maxima and minima
3. Johannes Kepler
. a. “integration” methods
4. Blaisé Pascal
4. "integration” of sin® x

G. Birth of Calculus (5 hours)

i, Gottried Wilhelm Lzibniz
. [saac Newton

19

H. Philesephy of Mathematics (1 hour)
1. Platonism

. Inwiticnism

. Constructivism

rormaiism

- Wi

[. Women in the Mathematical Communitv (1 hour)

IV. Evaluation Vlethods

Keeping in mind that this is a writing intensive course. *he final grade for the course will
be determined s Jollows (approximately):

40%  Midterm and Final Examinations
Questions will address the major achievements and rersonalities of various eras,
an analysis of certain important mathematical results of historical importance. and
problems designed to test the knowledge of the mathematics of the various eras.

Writing in the form of essay and short answer/aiscussion quesuons will comprise
approximately 0% of these examinations.

10¢% aper
The papers wiil be on various topics. but each paper will require synopsis writing,

library research. an annotated bibliography, peer review, revision of a rough draft,
and a final draft.
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10% Other Writing
Other writing exercises appropriate to the discipline and the course will be

assigned. This could include essays, in class writing, writing of synopses, and
analysis of current literature.

10% History of Mathematics and Its Use in Teaching/Analysis of Classic Science
Students will complete assignments that are designed to help the future teacher
incorporate history of mathematics into his/her classroom. This could include
keeping a teaching portfolio, designing lesson plans, or giving mock lessons to the
class. Non-education majors will complete other more appropriate assignments
such as analyzing a work of historical importance in a scientific discipline.

30% *‘Traditional” Homework
These exercises will develop in more detail some of the mathematics of various
eras, using techniques of that era coupled with modern techniques as a
comparison. It is expected that the written homework contform to the standards of
correct mathematical writing.

Suggested Grading Scale

Points will be assigned to each of the categories above in accordance with the stated
percentages. Grades will be assigned according to the following scale for percentage of
total points: --

90% and above A. 80% to <90% B. 70% to <80 C, 60% to <70% D, and below 60% F.

V. Required Textbooks

Calinger. Ronald. ed. Classics of Mathematics. Englewood Clitfs. New Jersey: Prentice
Hall. 1995.

Gillman. Leonard. Writing Mathematics Well, Washington. D.C.: Mathematical
Association of America. 1987.

VI. Special Resource Requirements

Adequate library facilities including historv of mathematics texts. biographies. classic
works. up to date journal subscriptions to history of mathematics and science periodicals,
and CD-ROM search capabilities are crucial to the success of this course.

VII. Bibliography

Anglin. W.S. Mathematics: A Concise Historv and Philosophv. New York:
Springer-Verlag. 1994.

Ascher. Marcia. Ethnomathematics: A Multicultural View of Mathematical Ideas. New
York: Chapman and Hall. 1991.
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Boyer. Carl. A History of Mathematics. New York: John Wiley and Sons, Inc., 1991,

Brumbaugh, Robert. The Philosophers of Greece. Albany, NY: State University of New
York Press, 1981.

Burton, David. History of Mathematics: An Introduction. Dubuque, IA, Wm. C. Brown
Publishers. 1991.

Calinger, Ronald. ed. Vita Mathematica: Historical Research and Integration with
Teaching. Washington, D.C.: Mathematical Association of America, 1996.

Dunham, William. Joumnev Throuch Genius: The Great Theorems of Mathematics. New
York: John Wiley and Sons, Inc., 1990.

Eves, Howard. An Introduction to the Historv of Mathematics. Philadelphia: Saunders
College Pubiishing, 1983.

Fauvel, John and Jeremy Gray, eds. The Historv of Mathematics: A Reader. London: The
Open University, 1987.

Kartz. Victor. A Historv of Mathematics: An Intreduction. New York: Harper Collins
Publishers. 1993. S

Kline, Morris. Mathematics in Wesiern Culture. London: Oxford University Press, 1974.

National Council of Teachers of Mathematics. Historical Topics for the Mathematics
Classroom. Washington. D.C.: National Council of Teachers of Mathematics . 1969.

Smith. David Eugene. ed. A Scurcs Book in Mathematics. New York: Dover
Publications. Inc.. 1939.

Stillwell. John. Mathematics and Its Historv. New York: Springer-Verlag, 1989.

Struik. D. J.. ed. A Source Book in Mathematics. 1200-1800. Princeton. New Jersey.
Princeton University Press. 1990.

Swetz. Frank. et al. eds. Leam from the Masters. Washington, D.C.: Mathematical
Association of America. 1995.
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Cool T 3. prozlem solving, as a Basis Fer ihe initial develepment of many
consInts;
b, mathamatics as 3 human sncazr3r, ths role oF indivicduals of both
> sexss with thair fnsighis and fdiosyncrasies;
¢. mathemasics as 2 culiural heritage, tne evslving role of mathematiss
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F. the dynamic nature of mathematics, including the relatively rezent
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I¥. Course Qutline and Schedule

This hisiory coursz 1s to incliude, tui not necessariiy be structured
accordiag to, the chronoiogical develcpment of the mathematical sciences.
Tne emghasis is ta be ypon mathematical concepts and their interrelaticns.
The tepics suggested below ar2 i sample of the many available and

. -worthwnile possibiiities. The numdber of class hours devoted to each topic
is included to suggest approximate emphasis but §s expected to vary
according to the backgrounds and interests of Both students and fnstructor.

- R, THMECRMAL QRIGINS 12 hours)

- Arithaeiic sna gecmeiric conczzis in early and primitive cultures,

- mathzmatics] oracedures hasad unon experiances and orasented by
examoies, 23rly pumeration sysiems, the natura 2ad conteat of the Rhind

. JetllT 7 Mathamesninal Pagrrus and 8abylontan sunsiform tadlsts, extensive uses
o R of tables,
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: 8. THE EARRLY DRVELIFMENT CF HATHZMATIZS AS A 3TIZHIZ (4 hours)
Tha work of thz aarly Gresk ahilosconers, ths beginning of
demonstrative gacmetiry, the Pylhigereans, figuraiZe numbsrs,
cemmensuratle and incommensursslz magnliedes, Zero's paradoxas,
tudoxus’ mezhsd of axhausticn and {naoey o7 prasorticn, the three
famous proziams, gzometric aigebra, posiulaticna’ thinking, Aristotle’s
- laws and his csacarn for Touadsticns, Euciid's Zlements.,

-
.t Cantiauad Wiord: te ypdreiand the shyzical universe siimulala many
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T ST gacm arongrties of sumlers, 2n 2ariy form of algatra, and tha
- woew OF rim2ees, Eratosthenes, Apoiilaius, Higparchus, Claudius

L te . Jieshantus, asd Pasous.
. J. HATHZNATIOS QUT3INE ENROPT BEFORI 1600 {3 hours)

. e & .

T Tha mzidemiciss develaned in LMinsse, Hindu, Arabic and other culturas.
e 3 Seggasiad Zopiss dnslude rad numeesls, the Chau-s2t Suan Zhing, the
' algsbraic mathods of Chu Shineshyien, ho Suivisuuras, he a:igedraiz
: mathcds of 3rchejupha and Bhasiirz, 51 aigesiva oF &i-Khsearizai zad
- Khayyam, and tha Avsoic contritutions fhrough fihe preservatisn,

- ' cempitaticn, and extzasion oF Graszk and Hindu miidematics,

. The intrcductich and tranzmiszicn of Hindu-Arizdic numeral:,
“’?f:=‘f‘* - translaticns of Zuclid's Elements and other manuscripts, developmeant of
A trigonomeiry, deyeliopment or ari-ametic and aigasraic ashztiens,
R sslutions of cubic and gquartic emuaitiess, slow ziceptanca of decimal
A@w&g,;gﬁi'.;“ fractivns, and zxtensions of syn:thetic qeomeiry,
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BT T approach to tha study of the mathamati:al s
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F. MATHEMATICS IN THE 177TH AMD 18TH CENTURIES (5 hours)

. Analysis amerges first as algebra and then as calculus. Algebra
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From: GROVE:JBURIOK

To: CCULLUM

CC: JBURIOK

Subj: Screening Committee LS Questions

\Charles: [ sent Darlene Richardson a message about the items vour screening
committee said needed LS approval. [ will forward that message to you. Below
is Darlene's reply. Is this enough of a response to your committee's concems
involving MA 271, MA 350, MA 123, and MA 124? If not, please tell me what I
need to do.

Jerrv Buriok

From: GROVE:DRCHRDSN "Darlene Richardson, Liberal Studies® 14-NOV-1997 11
:32:58.92

To: GROVE:JBURIOK
CC: DRCHRDSN, CCULLUM
Subj: RE: LS questions - Screening Committze

Hi, Jerry. The designation of a course as writing-intensive is not part of the
approval process of the course (reference to MA 271 and MA 350). The reasons
for this is that a course may be taught writing-intensive one semester but not
another. another reason is that one section of the course may be
wtng-intensive, but another section may be non-writing-intensive even in the
same semester. You have notified the LS office that the objectives and writing
assignments in MA 271 and MA 350 will remain the same, so that the Type II
writing approval continues. Because the content and objectives of MA 123 and
124 are essentially the same (just a name change), simply send a memo to that
effect to the LS office. Darlene

MAIL>
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