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First : Course Information:

	· Course Number: 0301711
	·  Course Title: Integration and Measure theory

	·  Credit Hours: 3 hours
	· College: Science

	· Pre-requisite: 0301311
	· Department: Mathematics & Statistics

	· Instructor: Dr. Mohd Alqaderi
	· Semester & Academic Year: Fall 2016/2017

	· the time of the lecture: Sun.-Tus-(2-3.30)
	· Office Hours: Sun-Tus.-Thurs. 10-11


Second : General  Course Description 
Lebesgue integral & measure. Monotone convergence. Fatour & Lebesgue dominated convergence theorems. Modes of convergence. Bounded variation. Absolute continuity. Signed measures. Generation of measures. Radon-Nikodym & Riesz representation theorems.
Third : Course  Objectives
Students should:

· Develop an understanding of fundamental structures of Probability Theory and Analysis.

· Acquire an excellent working knowledge of measure theory.

· Acquire an excellent working knowledge of the Lebesgue integral.

· Acquire a working knowledge of the relationship between the Lebsegue and the Riemann integrals.

  Fourth: Expected Learning Outcomes 
After successfully completing this course you should be able to:

1  Appreciate the central role of sigma-algebras and measure in integration theory;
2  Work with measurable functions and understand their importance to the definition of the integral;
3  Work with special measures on Euclidean Space (Lebesgue measure; Hausdorff measure; the Vitali Covering Theorem; notions of dimension),
4  Decompose measures and appreciate the role this decomposition plays in the Radon-Nikodym representation theorem;
5  Gain a working knowledge of function spaces and modes of convergence;
6  Work with the integral on product spaces using the relationship with repeated integrals;
7  Apply results from measure theory to other areas of mathematics.

Fifth : Course Plan  Distribution & Learning  Resources
	Learning Resources  
	Topics to be Covered
	Week

No.

	Text Book
	  Review of the Real Number System
· The extended real numbers
· Sequences of real numbers

· Open and closed sets of real numbers
· Continuous functions

· Borel sets
	1. 

	Text Book
	   Lebesgue Measure
· Outer measure
· Measurable sets and Lebesgue measure
	2. 

	Text Book
	· A nonmeasurable set
· Measurable functions
	3. 

	Text Book
	The Lebesgue Integral
· The Riemann integral
· The Lebesgue integral of a bounded function over a set of finite measure
	4. 

	Text Book
	· The integral of a nonnegative function
· The general Lebesgue integral
	5. 

	Text Book
	· Convergence in measure
	6. 

	
	First Exam and Review of Exam 
	7. 

	
	Differentiation and Integration 
· Differentiation of monotone functions
	8. 

	
	· Functions of bounded variation
	9. 

	
	· Differentiation of an integral
	10. 

	
	· Absolute continuity
· Convex functions
	11. 

	
	Second Exam and Review of Exam
	12. 

	
	The Classical Banach Spaces
· The Lp spaces
	13. 

	
	· The Minkowski and Holder inequalities
· Convergence and completeness
	14. 

	
	Bounded linear functionals on the L p spaces
	15. 

	
	Final Exam
	16. 


Sixth : Teaching Strategies  and Methods   
	Teaching Strategies and Methods
	No 

	
	1

	
	2

	
	3

	
	4

	
	5


Seventh : Methods of Assessment 

	Proportion of Final Evaluation
	Evaluation    Methods of 
	Week & Date
	No.

	
	
	
	1.

	
	
	
	2.

	
	
	
	3.

	
	
	
	4.

	
	
	
	5

	
	
	
	6

	(100%)
	
	Total


Eighth : Required Textbooks 

- Primary  Textbook:
· Real Analysis by H.L. Royden

· The Elements of Integration by R.G. Bartle
· Real and Complex Analysis 2nd Edn by W. Rudin

  - Secondary References 
· Measure theory and fine properties of functions, by L.C. Evans, R.F. Gariepy

· A concise introduction to the theory of integration, by D.W. Stroock



The University offers a range of resources and services to support student learning. Details are available on the myServices website 
Ninth : General  Instructions 
	Additional Notes, Office hours, Incomplete Exams, Reports, Papers,  …etc
	No 

	
	1

	
	2

	
	3

	
	4

	
	5


