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SYLLABUS: NUMERICAL ANALYSIS
1. General information

1.1. Lecture informations (Sorted by A, B,C) 
Instructor 1: Nguyễn Thanh Diệu, Associate Professor, PhD

Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  
dieunguyen2008@gmail.com
Research interests: Stochastic analysis; stochastic differential equations and applications
Instructor 2: Dương Xuân Giáp, Lecture, PhD
Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  
giapdx@vinhuni.edu.vn
Research interests: Limit theorems in probability
Instructor 3: Nguyễn Thị Thanh Hiền, Lecturer, PhD
Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  
hienntt@vinhuni.edu.vn
Research interests: Limit theorems in probability
Instructor 4: Nguyễn Trung Hòa, Senior Lecturer, PhD

Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  
hoant@vinhuni.edu.vn
Research interests: Theory of Probability and mathematical statistics
Instructor 5: Trần Anh Nghĩa, Lecture, PhD
Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  nghiata@vinhuni.edu.vn
Research interests: Reliability theory; Stochastic process.

Instructor 6: Nguyễn Văn Quảng, Professor, PhD
Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  
nvquang@hotmail.com
Research interests: Limit theorems in probability
Instructor 7: Lê Văn Thành, Associate Professor, PhD

Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  
lvthanhvinh@gmail.com
Research interests: Limit theorems in probability
Instructor 8: Nguyễn Thị Thế, Senior Lecturer, PhD

Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  
nhanhthe@gmail.com
Research interests: Probability and mathematical statistics, stochastic differential equations
Instructor 9: Nguyễn Trần Thuận, Lecturer, PhD student
Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  
thuannt@vinhuni.edu.vn
Research interests: Backward stochastic differential equations, Malliavin calculus and applications

Instructor 10: Võ Thị Hồng Vân, Senior Lecturer, PhD

Office: Department of Mathematics, School of Natural Science Education 

Address: 2nd floor, A0 Building, Vinh University, 182 Le Duan, Vinh, Nghe An

Email:  
vanvth@vinhuni.edu.vn
Research interests: Stochastic process, Limit theorems in probability
1.2. Course Information:

	- Course Titlle (Vietnamese):  Giải tích số


(English): Numerical Analysis

	- Course Code: TN10005

	- Course classification:


Faculty Package


Foundation Mạyor Course


General Education
	
      Advanced Mạyor Course  

      Research component course

       Other

	- Credit Units
	3

	+Lecture
	36 (hours)

	+Interactive Tutorial
	9 (hours)

	+Laboratory Work
	

	+Group Discussion
	

	+ Self - study 
	90 (hours)

	- Prerequisites
	Linear Algebra; Analysis 1 

	- Corequisites
	Functional Analysis


2. Course discription
- The position of this course in the training program:
 
This course  is an introduction to numerical analyis and it is taught in the 7th semester.
 - The importance of  course ing the training program:
 
This course provides for the student the knowledge about approximation and apply the mathematic and informatics into the practical problem in order to continue to learn other subjects
- Feature of the course compared to other course:

There are many concepts and approximation methods in order to solving problems, which have not been solving by mathematical theory. Through learning this course student will be practised approximate computing skill, which requires student study carefully, study and prepare fully before going to class, especially  doing many exercises.
- The reasons students should take the course: 
Through learning this course, students are fostered scientific thinking capacity, the method for solving problem in informatics, economics and techniques by approximate method. 
- The course provides the following knowledge and skills:
Knowledge: Approximation and error. Numerical solution of nolinear eqautions with one variable. Nmerical solution of linear algebraic systems. Interpolation polynomials. Approximation  differentiation and integration. Numeriacal solution of ordinary differential equations.
Skills: Students must be proficient in working with approximate problems. Improve computational skills. Understand the algorithm and solve the mentioned problems, evaluated the errors of values, which  are ​​found by calculator and PC.
3. Course objectives 
	Objectives
	Description

	Learning outcome
	Ability standard

	G1
	Understand and apply knowledge about Approximate numbers and errors; Calculate the  approximate solution of nonlinear equations and  linear algebraic systems. Interpolation polynomial and applications. Approximation differentiations and integrations. Numerical ordinary differential equations.
	1.2.3


	4

	G2
	Ability to analyze, explain and argue for solving approximate computing  problems and the ability to self-read  literatures  under lecturer's suggestion 
	2.1.4
	4

	
	
	2.1.5
	4

	
	
	2.1.6
	4

	G3
	Have skilled teamwork, communication and presentation explaining issues in groups as well as in the classroom.
	3.1
	3

	
	
	3.2
	3


4. Learning outcomes 

	Objectives
	Description

After completing this coursethe students would be able to:
	Teaching level (I, T, U)

	G1
	1
	Understand and present the concept of approximate numbers and the types of errors
	T,U

	
	2
	Understand and present methods for solving the approximate solution of nonlinear equations 
	T,U

	
	3
	Understand and present methods for solving the approximate solution of linear algebraic systems
	T,U

	
	4
	Understand and present methods for  approximation functions
	T,U

	
	5
	Understand and present methods for approximate computing differentiations and integrations 
	T,U

	
	6
	Understand and present methods for solving the approximate solution of ordinary differntial equations
	T,U

	G2
	1
	Find the various types of errors 
	T

	
	2
	Solve approxiamte solution of nonlinear equations by various methods
	T,U

	
	3
	Solve approxiamte solution of linear algebraic  systems by various methods.
	T,U

	
	4
	Approximate functions and solve related exercises
	T,U

	
	5
	Compute the approximate differentiations and integrations.
	T,U

	
	6
	Solve the numerical solution of ordinary difffenetial equation
	T,U

	G3
	1
	Have a positive learning attitude in cooperating  with instructor and other students when studying and doing assignments 
	U

	
	2
	Have an effective plan to self-study, research and do assignments 
	U

	
	3
	Have ability to present problems, self-study at home, and report the results of team.
	U


5. Assessment
	Assessment Elements
	Tasks
	Learning Outcomes
	Percentages

 (%)

	A1. Whole-process evaluation
	30%

	A1.1. Learning attitude (attendance, participation)
	10%

	
	A1.1.1 Attendance:

- 1 mark deducted in attendance mark every absence without leave.

- 0.5 mark deducted in attendance mark every absence with leave.
	G3.1
	5%

	
	A1.1.2 Participation:

- Be present at class on time;

- Refrain from talking and chatting in class; 

- Listen to lectures and take notes; 

- Participate in class discussion, solve in-class exercises and answer oral test questions;

- Demonstrate independent, critical and creative thinking
	G3.1- G3.3
	5%

	A1.2. Assignments (individual assignments, group assignments…)
	20%

	
	Check and correct Notebook :  

Demonstrate self-learning topics and do homeworks (Get full mark if fulfill instructor’s requirements fully sufficiently and correctly, otherwise score with respect to percentage of fulfillment of requirements).
	G3.1-G3.3
	20%

	A2. Mid examination
	20%

	
	Quiz 1

Type: Multiple choice questions. 

Time: After week 4, details will be arranged by Centre of Quality Assurance.
	G1.1-G1.4


	

	A3. Final examination
	50%

	
	Take a paper Examination in 90 minutes. 

Time: After the course ends, details will be arranged by Centre of Quality Assurance.
	G1.1-G1.6

G2.1-G2.6

	


6. Class Schedule 

	Week
	Topics
	Learning Elements and Teaching Method
	Student’task
	Learning

outcome
	 Assessment

	1
	Chương 1. Aproxiamate numbers and error 

1.1.  Aproximate numbers and representation of decimal numbers 
1.1.1. Basic concept of approximate numbers, error and different type errors
1.1.2. Representation of decimal numbers
1.1.3. Rounded error and Rules for Rounding Off Numbers
1.1.4. Floating point arithmetic 

1.2. Relationship between different types of errors and number of reliable digits
1.2.1. Find error where reliable digits provided
1.2.2. Find numbers of reliable digits where error provided

1.2.3. Find numbers of reliable digits such that error does not exceed a provided limit.    
	Leture: 3.

Exercies and discussion:  0 

Self- study: 6

Lecturer provide the lecture notes  to student on LMS website. 

Lcturer  Provide the content  from section 1.1  to  subsection1.2.3


	Student download  lecture notes and syllabus on LMS website. Read section 1.1 and 1.2 in lecture notes before going to class.
	G1.1, G2.1
	A1.1, A1.2, A2, A3

	2
	1.3.  Calculate the error
1.3.1. Errors of calculation
1.3.2. The inverse problem of error theory
1.4.  Some basic concepts of funtional analysis 

1.4.1. Metric space
1.4.2. Contraction mapping theoem
	Leture: 3.

Exercies and discussion:  0 

Self- study: 6

Lecturer provide the content from section 1.3 and 1.4.

 
	Read Section 1.1 and 1.2 in lecture notes before going to class. 

Do all home work.
	G1.1, G2.1
	A1.1, A1.2, A2, A3

	3
	Chapter 2. Numerical solution of Nonlinear Equations 

Preliminary solving method

Isolation interval of the solution

Graph method

Analysis method

Algebraic method 

One step Interation method

Concept and description for the interative method 
	Leture: 3.

Exercies and discussion:  0 

Self- study: 6

Lecturer provide the content from section 1.2 to subsetion 2.2.1.


	Read Section 1.1 and 2.3 in lecture notes before going to class. 

Do all home work. 
	G1.2, G2.2 G3.1-G3.3
	A1.1, A1.2, A2, A3

	4
	 Condition for  the convergence of the solution and it’s properties.

Algorithm and examples

Secant method 

Description secant method

Condition for  the convergence of the solution and it’s properties

Algorithm and examples 
	Leture: 3.

Exercies and discussion:  0 

Self- study: 6

 Lecturer provide content from subsection 2.2.2 to subsection 2.3.3


	Read Section 1.1 and 1.2 in lecture notes before going to class. 

Do all home work.
	G1.2, G2.2 G3.1-G3.3
	A1.1, A1.2, A2, A3

	5
	Tangent method (Newton’s method) 

Describtion Newton’s method

Condition for  the convergence of the solution and it’s properties

Algorithm and examples

Other methods 

Bisection method

Combinning secant method and tangent method
	Leture: 2

Exercies and discussion:  1 

Self- study: 6

 Lecturer provide content from section 2.4,   to subsection 2.5.3


	Read Section 3.1 and 3.2 in lecture notes before going to class. 

Do all home work. 
	G1.2, G2.2 G3.1-G3.3
	A1.1, A1.2, A2, A3

	6
	Chapter 3. Numerical solution of linear algebraic system 

3.1.  Norm of vector and matrix

3.1.1. Vector norm

3.1.2. Matrix norm

3.1.3. Error and condition number  

3.2. One step Interation method 

3.2.1. Descrition method

3.2.2. Condition for  the convergence  and estimating error

3.2.3. Diagonally dominant matrix

3.2.4. Algorithm and examples 
	Leture: 3

Exercies and discussion:  0 

Self- study: 6

 Lecturer povide content in sections from 3.1 to subsection 3.2.4

	Read Section 3.3 in lecture notes before going to class. 

Do all home work. 
	G1.3, G2.3, G3.1- G3.3
	 A1.1, A1.2, A2, A3

	7
	3.3. Seildel’s method 

3.3.1. Description method

3.3.2. Condition for  the convergence  and estimating error

3.3.3. Algorithm and examples
	Leture: 2

Exercies and discussion:  1 

Self- study: 6

 Lecturer provide content in  section 3.3

	Read Section 3.3; 4.1  and 4.2 in lecture notes before going to class. 

Do all home work.
	G1.3, G2.3, G3.1- G3.3
	A1.1, A1.2, A2, A3

	8
	Chaprter 4. Funtion approximation 

4.1. Polynomial interpolation  

4.1.1. Existence condition of interpolating polynomial

4.1.2. Error of method

4.1.3. Choosing interpolation nodes

4.2. Interpolation and extrapolation

4.2.1. Lagrange’s interpolating polynomial 

4.2.2. Lagrange’s basic polynomials
4.2.3. Lagrange’s interpolating polynomial formula

4.2.4. Algorithim to calulate the interpolating polynomial value  
	Leture: 3

Exercies and discussion:  0 

Self- study: 6

 Lecturer provide content in  section 4.1, 4.2; 4.3

	Read Section 4.3 in lecture notes before going to class. 

Do all home work.
	G1.4, G2.4, G3.1- G3.3
	A1.1, A1.2, A2, A3

	9
	4.3. Neton’s interpolation polynomial 

4.3.1. Divided differences

4.3.2. Newton’s interpolation formula

4.3.3. Newton’s inerpolation formula with respect to uniform nodes
	Leture: 3

Exercies and discussion:  0 

Self- study: 6

 Lecturer provide content in  section 4.4

	Read Section 4.4  in lecture notes before going to class. 

Do all home work. 
	G1.4, G2.4, G3.1- G3.3
	A1.1, A1.2, A2, A3

	10
	4.4. Least squares method

4.4.1. General method

4.4.2. Some common types
	Leture:2

Exercies and discussion: 1 

Self- study: 6

 Lecturer provide content in  section 4.5,  


	Read chapter 5 in lecture notes before going to class. 

Do all home work.
	G1.4, G2.4, G3.1- G3.3
	A1.1, A1.2, A3

	11
	Chapter 5. Mean square approxiaation 

5.1. The best approximation on Hilbert space

5.1.1 Bessel's inequality and Parseval's identity

5.1.2 The best approximation in Hilbert space

5.2.  The best approximation in [image: image2.png]L,[a,b]




5.1.3  Approximation by algebraic polynomial

5.1.4 Approximation by orthogonal polynomials
5.1.5 Mean square approximation for the function drived by table. 
	Leture: 3

Exercies and discussion:  0 

Self- study: 6

 Lecturer provide content in  section 5.1, 5.2

	Read chapter 6 in lecture notes before going to class. 

Do all home work.
	G1.4; G2.4, G3.1-G3.3
	A1.1, A1.2, A3

	12
	Chapter 6. Numerical integration and differentiation 
6.1 Numerical differentiation
6.2. Numerical integration

6.2.1.  Trapezoidal Rule
	Leture: 3

Exercies and discussion:  0 

Self- study: 6

 Lecturer provide content in  section 6.1, 6.2

	Read subsection 6.2.2; 6.2.3 in lecture notes before going to class. 

Do all home work. 
	G1.5, G2.5, G3.1- G3.3
	A1.1, A1.2, A3

	13
	Parabola formula (Simpson’s rule) 

Newton-Cotes formulas
	Leture: 2

Exercies and discussion:  1 

Self- study: 6

 Lecturer provide content in  subsection 
 6.2.2 and 6.2.3
	Read chapter7 in lecture notes before going to class. 

Do all home work. 
	G1.5, G2.5, G3.1-G3.3
	A1.1, A1.2, A3

	14
	Chapter 7. Numerical methods for ordinary differential equations (6)

Analysis method (2)

Power series method
Taylor series method

Numerical methods 

Euler’s method and improved Euler’s method
	Leture: 3

Exercies and discussion:  0 

Self- study: 6

 Lecturer provide content  from  section 
7.1 to subsection 7.2.1


	 Review all the content of subject. 

Do all home work.
	G1.6, G2.6,

G3.1-G3.3
	A1.1, A1.2, A3

	15
	Runge-Kutta method

(Review)
	Leture: 1

Exercies and discussion:  2 

Self- study: 6

 Lecturer provide content  in  subsection 7.2.2
	Review all the content of subject. 

Do all home work. 
	G1.6, G2.6,

G3.1-G3.3
	A1.1, A1.2, A3
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8. Course rule

- Students have to submit assignments as required.

- Students are not eligible to attend Final Examination if one of the followings occurs:

       +) Do not fulfill at least 30% of workload required in Section A1.2.;

       +) Attendance rate is below 80%.

9. In charge of discipline
Department/Division in charge: School of Natural Science Education / Probability – Statistics and Applied mathemattics Divíion.

 Address: Office of School of Natural Science Education, 2nd floor, A0 Building, Vinh University. 

Email:faculmath@vinhuni.edu.vn
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