Chaminade University of Honolulu

2008 Fall Day Term

August 25-December 11, 2008

Math 100-01 Survey of Mathematics

Henry Hall 203

MWF 10:00-10:50 a.m.
===========================================================================  

Instructor:  Dr. James W. Miller
Office:  Henry Hall 1
Address: 

Chaminade University 

3140 Waialae Ave 

Honolulu, HI 96816 

Phone: (808) 739-4681 

E-mail address: jmiller@chaminade.edu 
Office hours: T: 9:00-12:00 a.m. and other hours by appointment.
Catalog Course Description: 
Mathematical thought is studied through the interactions between the foundations of knowledge, and the study of the nature of both algebra and geometry.  Issues of mathematical thought are addressed through selected studies of the nature of sets, logic, numbers and operations, algebra, geometry, measurement, financial management, probability, statistics, graphs and functions, and mathematical systems.  This course fulfills the Track A general education requirement in mathematics.  The course is intended as a terminal course and is not a prerequisite for any other course in mathematics.  3 credit hours.

General Purpose of the Course: 
The general purpose of the course is to enable students to explain, dialogue, intelligently argue-about, problem-solve and see the connections between mathematics and other issues of the world.  Upon completion of this course, the student will have a range of understandings and skills in mathematics with which to examine the variety of challenges of everyday situations. 
Course Objectives: 
Students who have successfully completed this course will:  
(1) Articulate a perspective of mathematics.

(2) Demonstrate working repertoires within selected parts of mathematics.

(3) Demonstrate a sense of “numbers” in practical situations.
(4) Describe a context of mathematical achievement.
Requirements: 
Unit I.  The Nature of Logical Thinking and Problem Solving.  

Nature of Problem solving:  The student will:

demonstrate Problem Solving techniques
differentiate and demonstrate use of Inductive and Deductive Reasoning

demonstrate some applications of Scientific Notation
Nature of Logic:  The student will:

demonstrate applications of Deductive Reasoning

explain the use of Truth Tables/Conditionals

explain and demonstrate use of Logic Operators/Laws of Logic

Nature of Proof
Unit II.  The Nature of Calculations, Numbers and Geometry



Nature of Calculations:  The student will:  

explain the nature of different numeration systems.

explain the Binary System and its uses.


Nature of Numbers:  The student will:



explain the difference between prime and composite numbers.

Nature of Algebra:  The student will:
describe the uses of algebraic conventions

demonstrate applications of algebraic forms


explain the uses of algebraic formulas
Nature of Geometry:  The student will:
describe the uses of geometric conventions

describe characteristics of geometric forms

explain the uses of geometric relationships (Pythagorean Theorem, 
Golden Rules (lines, rectangles)

Unit III.  Financial Management, Probability and Statistics.  



Nature of Personal Finance:  The student will:



explain the relationship between interest, principle and time.  




describe the mathematics and uses of installment buying




describe the mathematics and uses of annuities
Nature of Probability:  The student will:
describe and explain fundamental probability conventions
describe and explain the uses of probability models

Nature of  Statistics:  The student will: 
describe the uses of statistics conventions



describe and explaine uses of distributions and graphs




explain uses of descriptive statistics




explain the features and uses of the normal curve


Unit IV.  Graphs, Functions and Systems.



Graphs and Functions:  The student will:



Create graphic representations of linear and nonlinear functions. 


Mathematical Systems:  The student will:



Solve and describe systems of linear equations
Course Grading: 
Your performance in each of the above areas of study contributes to your grade in this course as follows: 

Exams 




300 points (100 points each) 

Problem Sets

 

100 

History of Mathematics

  
  50 
Attendance & Participation

  50


Total Points



500 points
Service Learning & Reflection (Optional)
100*
Homework (Optional)


  50*

Total Optional Points


150 points
450 – 500 points = A 

400 – 449 points = B 

350 – 399 points = C 

300 – 349 points = D 

                                    < 300 points = F 

Course Atmosphere: 
This course will be partly a seminar experience and partly a lecture course. This means we will be discussing issues, the readings, our ideas and opinions, videos, etc. almost every day. So if you are shy try to be bold! Remember that everyone’s thoughts are valuable.

In order to speak in class, you do not have to raise your hand, but do please wait for people to finish what they are saying before you start to speak. We learn from each other’s often differing opinions…the point of this class is not all to agree on topics related to each of the issues. Keep open minds and listen to what others say and think about their points and points of view. You may learn more from each other than from your professors as you go through college!!! 

Texts: 

Required: Smith, etal.  The Nature of Mathematics
Selected Readings: TBD
This syllabus and course schedule are real-time documents and may change as circumstances dictate.  I try to keep as closely as possible to each, but each class is different with each topic of study.  In some classes, students may need more time with a particular topic.  I may add or delete topics to enhance the course.  For any changes, we will work together to make the course flow smoothly and make the course fit the time available.  

Course Assignments
A detailed list of the assignments for the semester is attached. 

The work of each class day may include study of the current assignment, review of questions, discussion of a vignette of a mathematician, and “number sense” activity.  Absences are often unavoidable, but each absence means missing more than the assigned topic.
Note also that there are listed names of mathematicians who made significant contributions in the growth of mathematical thought.  In general, many of them remain unknown to many students.  The assignment to locate and review their biographies is one attempt to help the student understand that mathematics is a human endeavor.

Reminders of Important University-Wide Policies 

The following policies are summarized from the Student Handbook. 
Please be sure that you have reviewed these and the other policies that your Handbook contains. 

 
1.  Attendance
Students are expected to attend all classes. The University assumes your maturity and that you will 
take charge of your own behavior. 

Procedures require that I report any absence of two weeks or more to the Office of the Associate 
Provost and the Registrar. 

Please notify me by email or voice mail when illness prevents you from attending class.  You and 
I will make arrangements to complete missed assignments.  Depending on your circumstances, I 
may modify deadlines of course requirements.

If you wish to withdraw from the class, please do so officially with the registrar.  If you just 
stop attending classes without officially withdrawing with the registrar, a failing grade may be assigned to you. 

Students with more than three unexcused absences may lose up to 50 points toward their final

grade. 
2. Classroom Deportment 

a.    Punctuality is expected; unexcused tardiness may be considered an absence.

b.    Smoking and alcoholic beverages are inappropriate in all classrooms, and are prohibited.

c.     No pets are allowed in class.  Exceptions will be made in the case of a seeing-eye dog. 

d.    Radios, tape decks, headsets, televisions, and other personal audiovisual equipment not 

pertinent to the class are inappropriate and prohibited during class.
e. Beepers and cellular telephones for extenuating circumstances are permitted with prior 

approval of the instructor.  Please turn off all other beepers and cellular telephones while class is in sessions.

f. Please do not make my classroom the testing grounds for Constitutional issues regarding the University’s “dress code.”  Please use the “Mom Rule” to determining appropriate dress and “Safety” to determine appropriate footwear.

3. Academic Honesty 

Issues of academic honesty test us all.  How well we nurture it to govern our conduct both 

personal and academic adds to our stature in immeasurable ways.  Justice and mercy cry out

at each instance of gross acts of dishonesty and misconduct—justice those who are victimized  and mercy for the perpetrators.  Taking a stand for academic honesty means taking a stand when needed and notifying University authorities of such incidents as theft of tests, records, and other confidential materials, altering grades, and/or plagiarism.

4. Freedom of Expression 

You are encouraged to take reasoned exception to the views offered in any course of study, but more particularly, in this course.  I will ask of you to understand the specific bodies of knowledge or interpretations or theories that I set for the course, but you are free to exercise reasoned judgment as to the validity of them. 

You are expected to maintain the standards of academic performance articulated in course syllabi, 
supplemental readings and assignments.  The instructor is considered a competent  judge of work of this class.  However, in stances in which you may feel unjustly graded or evaluated, you may appeal through procedures detailed in the Academic Grievance section of the Student Handbook. 

You should hold yourself responsible for the information in the Student Handbook.  Failing to do 

so may mean you may transgress unknowingly.  Failing to do so may also mean you may lose 

the opportunity to know your rights under due process. 
JWM
http://www.agnesscott.edu/lriddle/women/nitegale.htm

Florence Nightingale


May 12, 1820 - August 13, 1910 



Written by Cynthia Audain, Class of 1998 (Agnes Scott College)

Florence Nightingale is most remembered as a pioneer of nursing and a reformer of hospital sanitation methods. For most of her ninety years, Nightingale pushed for reform of the British military health-care system and with that the profession of nursing started to gain the respect it deserved. Unknown to many, however, was her use of new techniques of statistical analysis, such as during the Crimean War when she plotted the incidence of preventable deaths in the military. She developed the "polar-area diagram" to dramatize the needless deaths caused by unsanitary conditions and the need for reform. With her analysis, Florence Nightingale revolutionized the idea that social phenomena could be objectively measured and subjected to mathematical analysis. She was an innovator in the collection, tabulation, interpretation, and graphical display of descriptive statistics. 

Florence Nightingale's two greatest life achievements--pioneering of nursing and the reform of hospitals--were amazing considering that most Victorian women of her age group did not attend universities or pursue professional careers. It was her father, William Nightingale, who believed women, especially his children, should get an education. So Nightingale and her sister learned Italian, Latin, Greek, history, and mathematics. She in particular received excellent early preparation in mathematics from her father and aunt, and was also tutored in mathematics by James Sylvester. In 1854, after a year as a unpaid superintendent of a London "establishment for gentlewomen during illness," the Secretary of War, Sidney Herbert, recruited Nightingale and 38 nurses for service in Scutari during the Crimean War. 

During Nightingale's time at Scutari, she collected data and systematized record-keeping practices. Nightingale was able to use the data as a tool for improving city and military hospitals. Nightingale's calculations of the mortality rate showed that with an improvement of sanitary methods, deaths would decrease. In February, 1855, the mortality rate at the hospital was 42.7 percent of the cases treated (Cohen 131). When
Nightingale's sanitary reform was implemented, the mortality rate declined. Nightingale took her statistical data and represented them graphically. She invented polar-area charts, where the statistic being represented is proportional to the area of a wedge in a circular diagram (Cohen 133). 

As Nightingale demonstrated, statistics provided an organized way of learning and lead to improvements in medical and surgical practices. She also developed a Model Hospital Statistical Form for hospitals to collect and generate consistent data and statistics. She became a Fellow of the Royal Statistical Society in 1858 and an honorary member of the American Statistical Association in 1874. Karl Pearson acknowledged Nighingale as a "prophetess" in the development of applied statistics. 



Read about the mathematical education in the life of Florence Nightingale in an article by Sally Lipsey that appeared in the Newsletter of the Association for Women in Mathematics. 
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			Assignments

	History of Math

	9th Ed

	10th Ed

	11th Ed


	8/25/08

	1

	Pascal's Triangle/Prob Solving

	Blaise Pascal, 1623-1662

	1.1

	1.1

	1.1


	8/27/08

	2

	Sets/Prob Solving

	George Polya, 1887-1985

	1.1

	10.1-2

	2.1-2-3


	8/29/08

	3

	Inductive Reasoning

	Georg Cantor, 1845-1918

	1.2

	1.2

	1.2


	9/1/08

	4

	Labor Day Holiday

				
	9/3/08

	5

	Scientific Notation/Estimating

	Max Wertheimer, 1880-1943

	1.4

	1.3

	1.3


	9/5/08

	6

	Deductive Reasoning

	John Venn, 1834-1923

	2.1

	2.1

	3.1


	9/8/08

	7

	Truth Tables

	Augustus De Morgan, 

	2.2

	2.2

	3.2


	9/10/08

	8

	Logic Operators

	             1806-1871 

	2.3

	2.3

	3.3


	9/12/08

	9

	Logic Operators/Proofs

	George Boole, 1815-1864

	2.4

	2.4

	3.4


	9/15/08

	10

	Number systems

	Evariste Galois, 1811-1832

	3.3

	3.3

	4.3


	9/17/08

	11

	Numbers/Primes/Integers

		4.1-2-3

	4.1-2-3

	5.1-2-3


	9/19/08

	12

	HR1

				
	9/22/08

	13

	Rational/Irrational/Real

		4.4-5

	4.4-5

	5.4-5


	9/24/08

	14

	Alg Princip/Poly

	Abu Jafar Al-Khwarizmi, 

	5.1-2

	5.1-2

	6.1-2


	9/26/08

	15

	Alg Princip/Eqn/Ineq

	             circa 780-850

	5.4-5

	5.4-4

	6.4-5


	9/29/08

	16

	Alg Princip/Ratio/Propor

	Gabriel Cramer, 1704-1752

	5.7

	5.7

	6.7


	10/1/08

	17

	Graphing Systems of Equations

		11.1

	13.1

	15.1


	10/3/08

	18

	Graphing half planes

		11.2

	13.2

	15.2


	10/6/08

	19

	Graphing Curves

		11.3

	13.3

	15.3


	10/8/08

	20

	Graphing Lines/y-intercept--1

				
	10/10/08

	21

	Graphing Lines/y-intercept--2

				
	10/13/08

	22

	Discoverer's Day

				
	10/15/08

	23

	Graphing Lines/y-intercept--3

	Rene Descartes, 1596-1650

			
	10/17/08

	24

	Functions

		11.5

	13.5

	15.5


	10/20/08

	25

	Problem Solving with Equations

				
	10/22/08

	26

	HR2

				
	10/24/08

	27

	Geom/Polygons

	Euclid of Alexandria, 

	7.1

	6.1

	7.1


	10/27/08

	28

	Geom/Algebra

	             circa 325BC-265BC

	7.2

	6.2

	7.2


	10/29/08

	29

	Geom/Shapes/Forms

		6.3

	7.3

	9.3


	10/31/08

	30

	Constructions

	Pythagoras of Samos,  

			
	11/3/08

	31

	Fundamentals of Probability

	             circa 569BC-475BC

	9.1

	11.1

	13.1


	11/5/08

	32

	Mathematical Expectation

		9.2

	11.2

	13.2


	11/7/08

	33

	Probability Models

	Henri Poincare, 1822-1900

	9.3

	11.3

	13.3


	11/10/08

	34

	Permutations

		9.4

	10.3

	12.1


	11/12/08

	35

	Calculating Prob/Odds--1

	Edwards Deming, 1900-

			
	11/14/08

	36

	Calculating Prob/Odds--2

				
	11/17/08

	37

	Interest

	Carl Gauss, 1777-1855

	6.1

	8.1

	11.1


	11/19/08

	38

	Annuities/Amortiz

	Karl Pearson, 1857-1936

	8.6

	9.6

	11.6


	11/21/08

	39

	Fin Power

				
	11/24/08

	40

	Freq Dist/Graph

	Florence Nightingale, 

	10.1

	12.1

	14.1


	11/26/08

	41

	Descriptive Statistics

	              1820-1910

	10.2

	12.2

	14.2


	11/28/08

	42

	Thanksgiving Recess

				
	12/1/08

	43

	Normal Distribution--1

	Andrei Kolmogorov, 

	10.3

	12.3

	14.3


	12/3/08

	44

	Normal Distribution--2

	              1903-1987

			
	12/5/08

	45

	Correl/Regression

		10.4

	12.4

	14.4
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