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CIVIL ENGINEERING UNDERGRADUATE PROGRAM
COURSE DESCRIPTION AND SYLLABUS

	Course Title
	Code
	Semester
	T+L Hours
	Credit
	ECTS
	

	Numerical Methods for Engineers
	CE 202
	2 / SPRING
	3+0
	3
	4
	


	Prerequisite Courses
	


	Type
	Compulsory

	Language
	English

	Coordinator
	Dr. Hürmet Küçükgöncü

	Instructor
	Dr. Hürmet Küçükgöncü

	Adjunct
	All Teaching Assistant in Civil Engineering Department

	Aim
	The course aims to learn the basic concept of Numerical Methods and solve the problems.

	Learning Outcomes
	· To classify and select the numerical methods for the problem. 
· To develop algorithms of numerical methods and implement them in practice. 
· To formulate the problem and find the ways to solve it. 
· To perform calculations to solve problems with the help of the software (MATLAB). 
· To recognize the numerical methods for solving problems.

	Course Content
	This course is a required for the students in the department of civil engineering to realize the need for numerical methods and understand their capabilities and weaknesses ; practice algorithmic thinking ; learn the fundamental numerical techniques used in engineering calculations ; learn how to implement the numerical techniques in MATLAB and be aware of its built-in functionalities.


	WEEKLY TOPICS AND PRELIMINARY STUDY

	Week
	Topic
	Preliminary Study

	1
	Introduction; Exploring Sustainability 
Mathematical Modeling for solving problems, Error in numerical analysis
	The relevant chapter from the textbook

	2
	Solution of Nonlinear Equations: Root Findings: Fixed point iteration, Bisection Method, Secant method,

Introduction to Computer Arithmetic, Using Software
	The relevant chapter from the textbook

	3
	Solution of Nonlinear Equations: Root Findings: Newton’s method; Using Software.
	The relevant chapter from the textbook

	4
	Solving Systems of Linear Equations: Cramer method

Solving Sets of Equations: Gauss elimination method, Gauss-Jordan elimination method, Iterative methods, Jacobi iteration, Gauss-Seidel iteration
	The relevant chapter from the textbook

	5
	Solving Sets of Equations: Gauss elimination method, Gauss-Jordan elimination method, Iterative methods, Jacobi iteration, Gauss-Seidel iteration
	The relevant chapter from the textbook

	6
	Solving System of Nonlinear Equations: Newton-Raphson method;
	The relevant chapter from the textbook

	7
	Interpolation polynomials and Approximating Functions
	The relevant chapter from the textbook

	8
	Approximating Functions: Divided Differences: Forward, backward, and central differences
	The relevant chapter from the textbook

	9
	Approximating Functions: Divided Differences: Forward, backward, and central differences
	The relevant chapter from the textbook

	10
	Curve Fitting
	The relevant chapter from the textbook

	11
	Numerical Integration
	The relevant chapter from the textbook

	12
	Numerical Differentiation
	The relevant chapter from the textbook

	13
	Numerical Solution of Ordinary Differential Equations (ODEs)
	The relevant chapter from the textbook

	14
	Numerical Solution of Ordinary Differential Equations (ODEs)
	The relevant chapter from the textbook


	SOURCES

	Lecture Notes
	Chapra S. and Canale R., Numerical Methods for Engineers, McGraw-Hill, 6th edition.

Mathews, J. H. and K. D. Fink. Numerical Methods Using MATLAB®. 3rd ed. Upper Saddle River, NJ: Prentice Hall, 1998.

	Other Sources
	Numerical Methods for Engineers and Scientists, by A. Gilat & V. Subramaniam

Applied Numerical Methods for Engineers and Scientists, by S.S. Rao

Applied Numerical Analysis, by C.F. Gerald & P.O. Wheatley

Numerical Mathematics and Computing, by W. Cheney & D. Kincaid


	COURSE MATERIALS SHARING

	Documents
	 Lecture notes, slides, homework and quiz solutions.

	Quizes
	 Students will be given three quizzes in the semester 

	Exams
	 2 Midterm and 1 Final Exam


	EVALUATION SYSTEM

	SEMESTER STUDY
	NUMBER
	CONTRIBUTION

	Midterm
	2
	40

	Quizes
	3
	15

	Homework Assignments
	6
	15

	SUB-TOTAL
	3
	70

	Contribution of Semester Study
	
	70

	Contribution of Final Exam 
	1
	30

	TOTAL
	 
	100


	Course Category 

	Sciences and Mathematics
	70%

	Engineering 
	30%

	Social Sciences
	0%


	RELATIONSHIPS BETWEEN LEARNING OUTCOMES AND PROGRAM QUALIFICATIONS

	No
	Program Qualifications
	Contribution Level

	
	
	1
	2
	3
	4
	5
	

	1
	An ability to apply knowledge of mathematics and science on engineering problems.
	
	
	
	
	x
	

	2
	An ability to conduct civil engineering experiments and analyze and interpret the resulting data.
	
	
	
	
	x
	

	3
	An ability to design a system, component, or process in civil engineering context.
	
	
	x
	
	
	

	4
	An ability to recognize, formulate and solve complex engineering problems.
	
	 
	
	
	x
	

	5
	An ability to communicate efficiently.
	
	
	x
	
	
	

	6
	Ability to explain basic concepts in management, business, public policy, and leadership.
	x
	
	
	
	
	

	7
	An ability to act individually and to function in multi-national and multi-disciplinary teams.
	
	x
	
	
	
	

	8
	Knowledge on global and contemporary issues.
	
	
	x
	
	
	

	9
	An insight of ethical and professional responsibility.
	
	
	x
	
	
	

	10
	An ability to take part in life-long learning.
	
	
	
	x
	  
	


*Increasing from 1 to 5. 
	ECTS / WORK LOAD TABLE

	Activities
	Number
	Duration
(Hours)
	Total Work
Load

	Course Length (includes exam weeks: 16x total course hours)
	14
	3
	42

	Out-of-class Study Time (Pre-study, practice)
	14
	1
	14

	Quiz
	3
	6
	18

	Homework Assignments
	6
	3
	18

	Midterm
	2
	10
	20

	Final Exam
	1
	15
	15

	Total Work Load
	
	
	127

	Total Work Load / 30
	
	
	127/30

	Course ECTS Credit
	
	
	4


