Department of Mathematics





Faculty of Science
MATH 731 (206731)

REAL ANALYSIS I




3(3-0-6)

Prerequisite


Consent of the instructor

Course Descriptions : Lebesgue Measure, Measurable Functions, Integration, Differentiation, Classical Banach Spaces
Course Contents






No. of Lecture Hours
1. Lebesgue Measure







10


- Lebesgue outer measure


- Properties of Lebesgue outer measure


- Measurable sets


- Cantor sets


- Lebesgue measure


- Cantor set with positive measure

2. Measurable Functions






8


- Lebesgue measurable functions


- Simple functions


- Convergence in Measure


- Convergence almost everywhere


- Convergence almost uniform


- Egorov’s Theorem
Course Contents






No. of Lecture Hours
3. Integration








10


- Integration of measurable functions


- Monotone convergence theorem


- Dominated convergence theorem


- Comparison with the Riemann integral

4. Differentiation







10


- Vitari’s covering lemma




- Differentiation


- Functions of bounded variation


- Absolute continuous functions


- Integration and differentiation


- Integration by parts

5. Classical Banach Spaces






5


- Lp-spaces, 
[image: image1.wmf]p

l

-spaces


- Holder’s inequality


- Minkowski’s inequality

Department of Mathematics





Faculty of Science

MATH 732 (206732)

REAL ANALYSIS II



3(3-0-6)

Prerequisite


Consent of the instructor

Course Descriptions : Measure Spaces, Integration, Inequalities of Integrals, Convergence Theorems, Product Measure, Radon-Nikodym Theorem



Course Contents






No. of Lecture Hours
1. Classes of Sets and Measure Spaces




10


- Measures on algebras

- Dynkin’s 
[image: image2.wmf]pl

-

 theorem

- Caratheodary’s extension theorem

- Lebesgue-Stieltges measures

- Completion of measure spaces
2. Integration








8


- Approximation of measurable functions by simple 

        measurable functions

- Integration of measurable functions 
3. Properties of Integral






5

- Jensen’s inequality

- Holder’s inequality

- Minkowski’s inequality

- Lp – spaces, 
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Course Contents






No. of Lecture Hours
4. Convergence Theorems






5

- Convergence in measure



- Bounded convergence theorem

- Monotone convergence theorem

- Dominated convergence theorem
5. Product Measure







8

- Fubini’s theorem

- Applications


- Differentiation under integral

6. Radon-Nikodym Theorem






9


- Signed measures


- Hahn decomposition


- Jordan decomposition


- Lebesgue decomposition


- Radon-Nikodym theorem
Department of Mathematics





           Faculty of Science

MATH 771 (206771)

THEORY OF PROBABILITY I
           3(3-0-6)

Prerequisite


Consent of the instructor

Course Descriptions : Expected Value, Independence, Law of Large Numbers, Weak Convergence, Central Limit Theorem
Course Contents






No. of Lecture Hours
1. Expected Value







10


- Random variables


- Distributions


- Expected values

2. Independence







7


- Independence random variables


- Characterization of independence


- Constructions of independence random variables

3. Law of Large Numbers






8


- Weak law of  large numbers


- Borel-Cautelli lemma


- Strong law of large numbers


- Convergence of random series


- Large deviations

Course Contents






No. of Lecture Hours
4. Weak Convergence







10

- De Moire – Laplace theorem


- Weak convergence


- Characteristic functions


- Inversion formula


- Moments and derivatives

5. Central Limit Theorem






10


- i.i.d. sequences


- Triangular array


- Rate of convergence (Berry-Esseen)


- Poisson convergence


- Poisson processes

Department of Mathematics





Faculty of Science

MATH 772 (206772)

THEORY OF PROBABILITY II


3(3-0-6)

Prerequisite


Consent of the instructor

Course Descriptions : Random Walks, Martingales, Markor Chains, Ergodic Theorems, Brownian Motion, Stochastic Integrals






Course Contents






No. of Lecture Hours
1. Random Walks







8

 
- Stopping times


- Recurrence

2. Martingales








8


- Conditional expectation


- Martingales


- Almost sure convergence


- Examples (bounded increments, Polya’s uru scheme, 

       Radon-Nikodyn derivatives, branching processes)

- Doob’s inequality, Lp- convergence

- Uniform integrability, convergence in L1

- Backwards martingales

- Optional stopping theorems

Course Contents






No. of Lecture Hours
3. Markor Chains







8


- Definitions and examples


- Recurence and trangience


-Stationary measures


- Convergence theorems

4. Ergodic Theorems







8


- Definition and examples


- Birkhoff’s ergodic theorems


- Recurrence

5. Brownian Motion







8


- Definition and construction


- Morkov property


- Stopping times, strong Markov property


- Maxima and zeros

- Martingales

- Dongker’s theorems


- Laws of the iterated logarithm

6. Stochastic Integrals







5


- Motivation and examples


- Definition


- Property of stochastic integrals

- Ito lemma
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