Please note: This template includes only items required in accordance with MUBOG Policy No. AA-14.  You are free (and encouraged) to add additional information you feel is necessary to enhance student learning in your course.
                                                         Marshall University   Syllabus Template
	Course Title/Number
	Real Variables,      MTH 650( sec 101)  ,   CRN 3121

	Semester/Year
	Spring 2015

	Days/Time
	M,W, F      3-3:50 pm

	Location
	Smith Hall ,   Room 513

	Instructor
	Alan Horwitz

	Office
	Smith Hall 741  

	Phone
	304-696-3046

	E-Mail
	horwitz@marshall.edu

	Office Hours
	to be announced

	University Policies
	By enrolling in this course, you agree to the University Policies listed below.  Please read the full text of each policy by going to www.marshall.edu/academic-affairs and clicking on “Marshall University Policies.”  Or, you can access the policies directly by going to www.marshall.edu/academic-affairs/policies/.  Academic Dishonesty/Excused Absence Policy for Undergraduates/Computing Services Acceptable Use/Inclement Weather/Dead Week/Students with Disabilities/Academic Forgiveness/Academic Probation and Suspension/Academic Rights and Responsibilities of Students/Affirmative Action/Sexual Harassment


Course Description: From Catalog

	Real Variables. 3 hrs. 
A study of measure and integration and related topics
. (PR          MTH 528)


The table below shows the following relationships:  How each student learning outcome will be practiced and assessed in the course.
	Course student learning outcomes
	How students will practice each outcome in this course
	How student achievement of each outcome will be assessed in this course

	Students will learn about:

Set algebras
Measurable and 

non measurable sets, null sets
Measurable functions
Convergence theorems
Lebesgue and Riemann  integrals
Integrable functions
     see a MUCH more detailed 
    list of  topics below, p.???

	Homework assignments

Major exams

Final exam

________________________
Paying attention in class

Taking detailed notes
	Graded homework assignments

Major exams

Final exam


Required Texts, Additional Reading, and Other Materials

	Measure, Integral and Probability,   2nd Edition  ,  Carpinski and Kopp,  Springer


Course Requirements/Due Dates
	see details below, p.1-2


Grading Policy
	              see details below, p.1 and p.???


Attendance Policy
	             see details below, p.1-2


Course Schedule:                    see details below, p.2-5  and  topics on p.????
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CRN 3121  

Prerequisites:            MTH 528 with a grade of C or higher, fairly recently.

Course Objectives :   Learn about set algebras, measurable sets, measurable functions,

                                     convergence and Lebesgue integration.
Meeting time :  M W  F      3 – 3:50 pm   Room 511   Smith Hall   ( 3   credit hours  )                                                 
Instructor :  Dr. Alan Horwitz                        Office :   Room 741  Smith Hall
Phone :  (304)696-3046                                         Email :   horwitz@marshall.edu
Text :  Measure, Integral and Probability,   2nd Edition  ,  Carpinski and Kopp,  Springer
Grading :     homework (and possibly labs)            22.72%  (125points) 

                              3 major exams (each worth 18%)       54.54%  (300 points)  

                              final( comprehensive ) exam               22.72%  (125 points)   

                                                                                                total : 550 points
Final exam date :      Monday December 7, 2015  from 3-5  pm or possibly Wednesday December 9
          Attendance is required . You are responsible for reading the text, working the exercises, coming to office hours for help when you’re stuck, and being aware of the dates for homework assignments and major exams as they are announced.  Late homework will be penalized.  Graduate students will have slightly more challenging homework questions.

          Exam dates will be announced at least one week in advance.  Makeup exams will be given only if you have an acceptable written excuse with evidence and/or you have obtained my prior permission.  .  Graduate students will have slightly more 
challenging  exam questions. 
          If you anticipate being absent from an exam due to a prior commitment, let me know in advance so we can schedule a makeup.  If you cannot take an exam due to sudden circumstances, you must call my office and leave a message or email me  on or before the day of the exam! Makeups may be more difficult than the original exam and must be taken within one calendar week of the original exam date. You can't make up a makeup exam: if you miss your appointment for the makeup exam, then you 

get a score of  0  on the exam. 

          In borderline cases, your final grade can be influenced by factors such as your record of attendance, whether or not

your exam scores have  been improving during the semester, and  your class participation.  For example, if your course point total  is at the very  top of  the  C range  or at the bottom of the  B range , then a strong performance on the final exam can result in getting a course grade of  B, while a weak performance can result in a grade of C.
Attendance Policy:  This is NOT a distance learning course !

          Regular attendance is expected !   Attendance will be checked daily with a sign‑in sheet.  If your grade is borderline, then good attendance can result in attaining  a higher grade.  Likewise, poor attendance can result in a lower grade. 
          Having more than 3 weeks worth of unexcused absences (i.e., 9 of 42 lectures )  will automatically result in a course grade of F!  Being habitually late to class will count as an unexcused absence for each occurrence.  Carrying on conversations with your neighbor could be counted as being absent.  Walking out in the middle of lecture is rude and  a distraction to the class ; each occurrence will count as an unexcused absence.  If you must leave class early for a doctor’s appointment , etc., let me know at the beginning and I’ll  usually be happy to give permission.  Absences which can be excused include illness, emergencies, or official participation in another university activity.  

Documentation from an outside source ( eg. coach, doctor, court clerk…) must be provided to ME directly.  If you lack documentation, then I can choose whether or not to excuse your absence.
                                               HEED THIS WARNING: 
      Previously excused absences without documentation can always, later, instantly change into the

unexcused  type if you accumulate an excessive number ( eg. more than 2 weeks worth ) of absences of any kind ,

both documented and undocumented . 
      You are responsible for keeping track of the number of times you've been absent and whether or not the absence was excused.  I tally this information up at the end of the semester, so don't count on me to give you a warning when you've reached the threshold of failing from being excessively absent.     
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Cell-Phone and Pager Policy: Turn off those damned things and get a life !
     Unless you are a secret service agent, fireman, or paramedic on call, all electronic communication devices such as pagers and cell phones should be shut off during class.  Violation of this policy can result in confiscation of your device and forced participation in a study of the deleterious health consequences of frequent cell phone use.
Sleeping in Class: 
       Habitual sleeping during lectures will be considered as an unexcused absence for each occurrence.  If you are that tired,

go home and take a real nap!  You might want to change your sleeping schedule, so that you can be awake for class.



      The major exams will be roughly on the 4th,   8 th , and  12th weeks,  plus or minus one week.  

Their precise dates will be announced at least one week in advance  and the topics will be specified.  

We may not  have the time to cover all  the topics listed on the Topics sheet, and we won(t necessarily 

cover the sections in order.  In some chapters, we will focus on specific topics, rather than covering everything. 

Some topics will be covered with material outside of the text.  Come regularly and you(ll know where we are.
	 SEQ CHAPTER \h \r 1 
	Date



	Sections   Covered

	1
	8/24 - 8/28
	

	2
	9/1 - 9/4
 ( Labor day on 9/7 )
	

	3
	9/7- 9/11
	

	4
	9/14 - 9/18
	Exam 1

	5
	9/21 - 9/25


	

	6
	9/28- 10/2
	

	7
	10/5- 10/9
	

	8
	10/12 - 10/16
	Exam 2

	9
	10/19 - 10/23
	

	10
	10/26 - 10/30
   (last day to drop)
	

	11
	11/2 - 11/6    
	

	12
	11/9    - 11/13
	Exam 3

	13
	11/16 - 11/20
(Thanksgiving Break       next week )
	

	14
	11/30 - 12/4
(WEEK OF THE DEAD  begins on 11/30)
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                                                              Topics
	Chapter/

section
	TITLE
	Sub-

section
	Summary of TOPICS

	1.1
	Motivation

and 

preliminaries
	1.1.1

Sets and 

functions
	union, intersection, complement, difference, 

         symmetric difference, DeMorgan's Laws

Cartesian product

function, domain, range, image of set, inverse image

extension of a function

algebra of functions

characteristic function(indicator function)

equivalence relations



	
	
	1.1.2

Countable

and 

Uncountable

sets
	Cantor proof 
[image: image1.wmf]Â

uncountable

	
	
	1.1.3

Topological

properties
	open and closed sets in 
[image: image2.wmf]Â


unions and intersections of open sets

supremum and infimum, completeness property

continuous functions

Intermediate Value Theorem

lim sup and lim inf of a sequence

convergence of a sequence

	1.2
	Riemann

Integral
	
	upper and lower Riemann sums of bounded real function 

      on a partition

refinement of a partition

upper and lower Riemann integral

Riemann integrability and Riemanns Criterion

Fundamental Theorem of Calculus

Dirichlet example of continuous almost everywhere

examples of limitations of Riemann integration

uniform convergence of sequence of functions

Cauchy sequences

	1.3
	
	
	properties of probability

probability with an infinite number of outcomes

	2.1
	Null Sets
	
	length of union of intervals

null sets and examples

unions of null sets are a null set

Cantor set construction



	2.2
	Outer Measure
	
	Lebesgue outer measure

null sets have zero outer measure

outer measure matches length of interval

countable subadditivity

translation invariance



	2.3
	Lebesgue Measure
	
	Lebesgue measurable sets have Catheodory property

countable additivity for measure of pairwise disjoint sets

intervals and null sets are measurable

complements and countable unions of measurable sets are    

   measurable:    measurable sets form a 
[image: image3.wmf]s

field

notation 
[image: image4.wmf]m

vs  
[image: image5.wmf]*

m

 for Lebesgue vs outer measure 

	2.4
	Properties of  Lebesgue Measure
	
	measures of set differences and symmetric differences

using open sets to approximate measure of any set

using limits to find measures of unions and intersections of 

    monotone sequence of measurable sets

continuity of measure at 
[image: image6.wmf]f



	2.5
	Borel Sets
	
	intersections of 
[image: image7.wmf]s

fields  form  a 
[image: image8.wmf]s

field

Borel sets contain intervals, countable sets, complements of    

    countable sets

Borel sets are equivalent to a
[image: image9.wmf]s

field generated by family of 

    open intervals 


[image: image10.wmf]Μ

 is the completion of Borel field
[image: image11.wmf]Β

  relative to 

     measure 
[image: image12.wmf]m


using union of closed sets to approximate the measure of a set

regular Borel measure( are there any Lebesgue measures which aren't regular?)



	3.1
	Extended

Real 

Line
	
	arithmetic with 
[image: image13.wmf]¥



	3.2
	Lebesgue measurable

functions
	
	"almost everywhere" means "except on a null set"

Riemann integral involve partition of domain

Lebesgue integral involve partition of range

Lebesgue measurable functions and Borel functions

	3.3
	Examples
	
	constant functions, continuous functions, 

       characteristic functions are Lebesgue measurable

some sets not Lebesgue measurable, need Axiom of Choice
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	3.4
	Properties
	
	Lebesgue measurable functions form a vector space over reals

     and are closed under multiplication

using measurable functions to construct measurable functions

using non-measurable functions to make measurable functions

using sequences of measurable functions to construct 

        a measurable function

functions are measurable if they are almost everywhere equal

        to a measurable function

essential supremum and infimum of a measurable function



	4.1
	Definition of Integral
	
	simple functions are measurable

Lebesgue integral of a simple function on a measurable set

example of Lebesgue but not Riemann integrable functions

Lebesgue integral of a measurable function on a 

      measurable set

properties of Lebesgue integrable functions



	4.2
	Monotone convergence theorems
	
	Fatou's Lemma on sequence of non-neg measurable functions

Monotone Convergence Theorem 

every non-neg measurable function is limit of sequence of  

       simple functions

	4.3
	Integrable functions
	
	Lebesgue integrable function
[image: image15.wmf]f

defined 

          in terms of 
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 denotes integrable functions on measurable set 
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[image: image19.wmf]f

integrable iff 
[image: image20.wmf]f

integrable
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 forms a vector space

comparison properties of integrable functions

	4.4 
	Dominated 

Convergence

Theorem
	
	Dominated Convergence Theorem  for limits of  integrals for  

      a sequence of measurable functions bounded almost   

      everywhere from above by an integrable function

Beppo-Levi Theorem for integrating a series of functions

	4.5


	Relation to 

the Riemann 

Integral
	
	Fundamental Theorem of Calculus

Riemann integrable functions are almost everywhere 

    continuous  

Riemann integrable functions are Lebesgue integrable 

    and their integrals have same value

improper Riemann integrals have same value as 

    Lebesgue integrals over the reals

	4.6


	Approximation of measurable functions
	
	integrals of bounded measurable functions on a closed interval 

     can be approximated arbitrarily closely by integral of a 

     step  function

integrals of functions in 
[image: image22.wmf](
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 on a bounded interval can 

      be approximated arbitrarily closely by integral of a   

      continuous function

Riemann-Lebesgue Lemma on sequences of Fourier  

      coefficients
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                 Keeping Records of Your Grades and  Computing Your Score

	Homework#
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	

	date
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	score
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Homework Score = 
                        
[image: image23.wmf]´

pts

hmwk

possible

total

125

(   Raw Homework Total   )
	Exam #
	1
	2
	3

	score
	
	
	


Exam Total = sum of three highest exam scores(not including final)

	grade range for
	Exam 1
	Exam 2
	Exam 3
	average of range values 

    for all  three exams

	         A
	
	
	
	

	         B
	
	
	
	

	         C
	
	
	
	

	         D          
	
	
	
	


	Absence #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	Date absent
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Total % of Points=( Homework Score

                                +Exam Total

                                +Final Exam Score)/550
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