[bookmark: OLE_LINK201][bookmark: OLE_LINK202]SYLLABUS: NUMERICAL ANALYSIS
[bookmark: OLE_LINK191][bookmark: OLE_LINK192]1. Lecture informations: Nguyen Thanh Dieu, Lecture, PhD., Dương Xuân Giáp, Lecture, PhD, Nguyen Trung Hoa, Senior Lecture, PhD,  Nguyen Thi The, Lecture, PhD
[bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: OLE_LINK195][bookmark: OLE_LINK196][bookmark: OLE_LINK197][bookmark: OLE_LINK198]- Main research Interest: Optimization, Applied mathematics, Computational Mathematics Calculus mathematical method
2. Course tiltle: Numerical Analysis
3. Course Code: TN10005 
4. Credit Units:  2 
[bookmark: OLE_LINK207][bookmark: OLE_LINK208]5. Course Classification: Required Subject
- Prerequisites: Calulus A2, Probability and statistics A, Theory of ordinary differential equation, Functional Analysis
6. Credit hours for module activities:
+ Lecture: 24 periods
[bookmark: OLE_LINK215][bookmark: OLE_LINK216][bookmark: OLE_LINK217][bookmark: OLE_LINK219][bookmark: OLE_LINK224][bookmark: OLE_LINK225]+ Interactive Tutorial: 6 periods
+ Self - study: 90 periods.
[bookmark: OLE_LINK231][bookmark: OLE_LINK232]7.  Course objectives 
    7.1. 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
[bookmark: OLE_LINK238][bookmark: OLE_LINK239][bookmark: OLE_LINK244][bookmark: OLE_LINK245][bookmark: OLE_LINK240][bookmark: OLE_LINK241]    7.2. Skills: Students must be proficient when working with approximate problems. Improve computational skills. May be programmed on the computer to solve provided problems. 
[bookmark: OLE_LINK242][bookmark: OLE_LINK243][bookmark: OLE_LINK53][bookmark: OLE_LINK54]    7.3. Attitude: Students will be cultivated the scientific and logical thinking skills. providing them with tools to solve approximate problems and complicated  problems 
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK250][bookmark: OLE_LINK251]8. Abstract  of the content
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK158][bookmark: OLE_LINK159]	 Numerical analysis is subject about cuputational method in the set of real numbers. Particularly: Numerical solution of Nonlinear Equations containing one variable, Numerical solution of linear algebraic system, Interpolation and functional approximation, Numerical integration and differentiation and Numerical methods for ordinary differential equations
9. Detailed list of content:
[bookmark: OLE_LINK222][bookmark: OLE_LINK227]Chapter 1. Aproxiamate numbers and error 
[bookmark: OLE_LINK179][bookmark: OLE_LINK180]1.1. Approximate numbers, absolute and relative errors
   1.1.1. Aprroximate numbers
   1.1.2. Absolute errors
   1.1.3. Relative errors
1.2. The way to write approximate numbers 
[bookmark: OLE_LINK181][bookmark: OLE_LINK182]1.2.1. Significant digits
1.2.2. Reliable digits
1.2.3. The method of writing approximate nombers
1.2.3. Relationship between error and Reliable digits
1.2.4. Rules for Rounding Off Numbers
1.3.  Determine the error of function according to error of variable
1.3.1. General formula 
[bookmark: OLE_LINK206][bookmark: OLE_LINK209]1.3.2. Error of algebraic sum
[bookmark: OLE_LINK212][bookmark: OLE_LINK213]1.3.3. Error of product
1.3.4. Error of quotient
[bookmark: OLE_LINK210][bookmark: OLE_LINK211]Exercise of Chapter 1
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Chapter 2. Numerical solution of Nonlinear Equations
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]         2.1. Isolation interval of the solution
           2.1.1. Analysis method
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]2.1.2. Graph method
2.1.3.  Algebraic method 
   2.2. Bisection method
[bookmark: OLE_LINK236][bookmark: OLE_LINK237][bookmark: OLE_LINK223][bookmark: OLE_LINK226]2.2.1. Content of method
[bookmark: OLE_LINK246][bookmark: OLE_LINK247]                  2.2.2. Condition for  the convergence of the solution and it’s properties
[bookmark: OLE_LINK233][bookmark: OLE_LINK234][bookmark: OLE_LINK248]2.2.3.  Error estimation
[bookmark: OLE_LINK32][bookmark: OLE_LINK33][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK52]      2.3. Simple Interation method 
[bookmark: OLE_LINK252][bookmark: OLE_LINK253]2.3.1.  Content of method
                  2.3.2.  Condition for  the convergence of the solution and it’s properties
2.3.3.  Error estimation 
      2.4. Secant method
[bookmark: OLE_LINK256][bookmark: OLE_LINK257]2.4.1.  Content of method
                  2.4.2.  Condition for  the convergence of the solution and it’s properties
2.4.3.  Error estimation 
2.4.4. Advantage and disadvantage of secant method
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]       2.5. Tangent method (Newton’s method) 
2.4.1.  Content of method
                  2.4.2.  Condition for  the convergence of the solution and it’s properties
2.4.3.  Error estimation 
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]2.4.4. Advantage and disadvantage of tangent method
Exercise of Chapter 2
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Chapter 3. Numerical solution of linear algebraic system
3.1. Norm of vector and matrix
[bookmark: OLE_LINK263][bookmark: OLE_LINK264]                    3.1.2. Vector norm and convergence of vector sequence
                    3.1.2. Matrix norm and convergence of matrix sequence
3.2. One step Interation method 
[bookmark: OLE_LINK269][bookmark: OLE_LINK270][bookmark: OLE_LINK59][bookmark: OLE_LINK60]                 3.2.1. Descrition method
                  3.2.2. Condition for  the convergence of the approximate solution
                   3.2.3. Error estimation
3.3.  Seildel’s method 
                 3.2.1. Descrition method
[bookmark: OLE_LINK271][bookmark: OLE_LINK272]                 3.2.2. Condition for  the convergence of the approximate solution
                  3.2.3. Error estimation
Exercise of Chapter 3
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK292][bookmark: OLE_LINK293]Chương 4.  Polynomial Interpolation and Least square method
[bookmark: OLE_LINK273][bookmark: OLE_LINK274]4.1. Polynomial Interpolation
[bookmark: OLE_LINK281][bookmark: OLE_LINK282][bookmark: OLE_LINK277][bookmark: OLE_LINK278]4.2. Lagrange’s interpolating polynomial
[bookmark: OLE_LINK279][bookmark: OLE_LINK280]        4.2.1. Set of Lagrange’s interpolating polynomial
        4.2.2. Error estimation
[bookmark: OLE_LINK283][bookmark: OLE_LINK284]        4.3. Neton’s interpolation polynomial 
[bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK286][bookmark: OLE_LINK287]4.3.1. Newton’s inerpolation formula with respect to uniform nodes
4.3.2. Newton’s inerpolation formula with respect to  erratic nodes
[bookmark: OLE_LINK290][bookmark: OLE_LINK291]4.4. Least square method
4.4.1. Cases y = f(x)  linear depend  on parameters
4.4.2. Cases y = f(x) nonlinear depend on parameters 
Exercise of Chaper 4
Mid examination 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Chapter 5. Numerical integration and differentiation
           5.1.  Numerical differentiation
[bookmark: OLE_LINK299][bookmark: OLE_LINK300][bookmark: OLE_LINK301][bookmark: OLE_LINK302]         5.1.1. Formular to approximate the first order derivation
[bookmark: OLE_LINK303][bookmark: OLE_LINK304]5.1.2.  Formular to approximate the second order derivation       
          5.2. Numerical integration
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]               5.2.1. Newton-Cotes formulas                                        
         5.2.2. Trapezoidal Rule and error bound
5.2.3. General trapezoidal formula anf error bound
5.2.4. Simpson’s formula and error bound 
5.2.5. Simpson’s general formula and error bound
Exercise of Chapter 4
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Chapter 6. Numerical methods for ordinary differential equation
6.1. Some of basic analysic method
[bookmark: OLE_LINK305][bookmark: OLE_LINK306][bookmark: OLE_LINK307][bookmark: OLE_LINK308]6.1.1. Picard’s successive approximate method
[bookmark: OLE_LINK82][bookmark: OLE_LINK83][bookmark: OLE_LINK48]                6.1.2. Power series method
               6.1.3. Taylor series method
6.2. Numerical methods 
[bookmark: OLE_LINK58][bookmark: OLE_LINK63]              6.2.1. Euler’s method 
              6.2.2. Improved Euler’s method
              6.2.3. Runge-Kutta’s method
Exercise of Chepter 6
Review
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[bookmark: OLE_LINK313][bookmark: OLE_LINK314]11. Form of teaching:
[bookmark: OLE_LINK316][bookmark: OLE_LINK317][bookmark: OLE_LINK318][bookmark: OLE_LINK319] Number of periors required: Lecture/Exercise/Self- Study:= 24/6/60.
[bookmark: OLE_LINK320][bookmark: OLE_LINK321][bookmark: OLE_LINK322][bookmark: OLE_LINK323][bookmark: OLE_LINK324][bookmark: OLE_LINK325][bookmark: OLE_LINK326][bookmark: OLE_LINK328][bookmark: OLE_LINK329] Time, location to take the teaching: In the focus classes are in accordance time.
[bookmark: OLE_LINK330][bookmark: OLE_LINK331][bookmark: OLE_LINK334][bookmark: OLE_LINK335][bookmark: OLE_LINK332][bookmark: OLE_LINK333] Main content of teaching and learning action: Perform the  theoretical and exercises periods  according to the program.
[bookmark: OLE_LINK336]General Schedule 
	
Contents
	Form of teaching

	
	Lờn lớp
	Practice experiments and sightseeing
	Self-Study
	
Sum

	
	Lecture
	Exercise
	Discussion
	
	
	

	Chepter 1 + 2
	8
	2
	0
	0
	30
	40

	Chapter 3 + 4 
	8
	2
	0
	0
	30
	40

	Chepter 5 + 6
	6
	2
	0
	0
	30
	38

	Mid examine
	2
	0
	0
	0
	0
	2

	Sum
	24
	6
	0
	0
	90
	120



CLASS SCHEDULE

	Form of teaching 
	Main content
	Student’s task
	Time and location

	Theory,
Exercise,
Self learning,
Discussion,
Advisor
	Chapter 1. Aproxiamate numbers and error 
1.1. Approximate numbers, absolute and relative errors 
1.2. The way to write approximate numbers 
1.3 Rules for Rounding Off Numbers and Rounded error
1.4, Determine the error of function according to error of variable
Exercise of Chapter 1
	- Read the content of chapter 1
	
Week: 1
Class

	Theory,
Exercise,
Self learning,
Discussion,
Advisor 
	Chapter 2. Numerical solution of Nonlinear Equations
2.1. Isolation interval of the solution
 2.2. Bisection method
2.3. Simple Interation method 
2.4. Secant method
 2.5. Tangent method (Newton’s method) 
Exercise of Chapter 2
	Systematize the knowledge learned
- Do exercise of chapter 1 
- Read the content of Sectio n 2.2
	

Week:
2, 3, 4,5
Class

	
Self learning
Discussion
Advisor

	Chapter 3. Numerical solution of linear algebraic system
3.1. Norm of vector and matrix
3.2. One step Interation method 
3.3.  Seildel’s method 
Exercise of Chapter 3
	Systematize the knowledge learned
- Do all exercises
- Prepare the content of chaptter  
	

Students read at home or at the library

	Theory,
Exercise,
Self learning,
Discussion,
Advisor
	Chương 4.  Polynomial Interpolation and Least square method
4.1. Polynomial Interpolation
4.2. Lagrange’s interpolating polynomial
4.3.Newton’s interpolation polynomial 
4.4. Least square method
Exercise of Chaper 4
	[bookmark: OLE_LINK15][bookmark: OLE_LINK22][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK23][bookmark: OLE_LINK28]Systematize the knowledge learned
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]- Do all exercises
- Read Section 4.4
	



Week:
6, 7,8, 9,10
Class

	
	Exersice and Mid examination 

	Review and systematize the knowledge learned
	Week 11
Class

	Theory,
Exercise,
Self learning,
Discussion,
Advisor
	Chapter 5. Numerical integration and differentiation
5.1.  Numerical differentiation 
5.2. Numerical integration
Review
	Systematize the knowledge learned
- Do all exercises
- Read Section 5.1
	Week:  12,13,14,15
Class

	Self learning,
Discussion,
Advisor

	Chapter 6. Numerical methods for ordinary differential equation
6.1. Some of basic analysic method              
6.2. Numerical methods 
Exercise of Chepter 6
	- Systematize the knowledge learned
- Do all exercses
- Prepare the content of Chapter 6
	
Student read at home and library



[bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK29][bookmark: OLE_LINK34]12. Regulations on subject and other requirements for lecturers
[bookmark: OLE_LINK37][bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK40]In order to study this subject, students need to be equipped with some basic knowledge of calculus 1 and real function theory.
Reference [2] is main document of this subject.
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK46]To understand the knowledge of this subject, students must first read the content in the lecture notes before going to class base on the teacher's instructions. In class, teachers only present general issues, focus and guide students to self-study. In addition, after reading the prescribed documents, students must read other references. Students must do the exercises in [2] recommended by the teacher. Moreover, student must do more exercises in other references. It is noting that students are also guided to solve exercises by computer.
[bookmark: OLE_LINK47][bookmark: OLE_LINK49][bookmark: OLE_LINK228][bookmark: OLE_LINK229]13. Method of examining and evaluating subsject results:
[bookmark: OLE_LINK230][bookmark: OLE_LINK235][bookmark: OLE_LINK249][bookmark: OLE_LINK254][bookmark: OLE_LINK255][bookmark: OLE_LINK260][bookmark: OLE_LINK261][bookmark: OLE_LINK262]- Examine and evaluate through asking questions, participating in lesson making, preparing students' lessons on each lesson
[bookmark: OLE_LINK265][bookmark: OLE_LINK266]- Examination – Periodic evaluation
[bookmark: OLE_LINK267][bookmark: OLE_LINK268][bookmark: OLE_LINK275][bookmark: OLE_LINK276]- Cobining regular evaluation checkpoints and midterm quiz
[bookmark: OLE_LINK285][bookmark: OLE_LINK288][bookmark: OLE_LINK339][bookmark: OLE_LINK340][bookmark: OLE_LINK289][bookmark: OLE_LINK294][bookmark: OLE_LINK295][bookmark: OLE_LINK296][bookmark: OLE_LINK297][bookmark: OLE_LINK298][bookmark: OLE_LINK309][bookmark: OLE_LINK310]- The final examination is taken by the written exam, the score of this examination accounts proportion 7/10.
[bookmark: OLE_LINK315][bookmark: OLE_LINK327]14. Date of approval: 
15. Department of approval:

