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COURSE OUTLINE
1. GENERAL
	SCHOOL
	OF SCIENCES

	DEPARTMENT
	OF PHYSICS

	LEVEL OF STUDIES
	Level 6

	COURSE CODE 
	Υ301
	SEMESTER
	3rd

	COURSE TITLE
	Differential Equations

	TEACHING ACTIVITIES 
If the ECTS Credits are distributed in distinct parts of the course e.g. lectures, labs etc. If the ECTS Credits are awarded to the whole course, then please indicate the teaching hours per week and the corresponding ECTS Credits.
	TEACHING HOURS PER WEEK
	ECTS CREDITS

	LECTURES
	5
		8

	
	
	

	
	
	

	Please, add lines if necessary. Teaching methods and organization of the course are described in section 4.
	
	

	COURSE TYPE
Background, General Knowledge, Scientific Area, Skill Development
	Area Background

	PREREQUISITES:

	-

	TEACHING & EXAMINATION LANGUAGE:
	GREEK

	COURSE OFFERED TO ERASMUS STUDENTS:
	NO

	COURSE URL:
	https://eclass.emt.duth.gr/courses/PHYSICS257/


2. LEARNING OUTCOMES
	Learning Outcomes

	Please describe the learning outcomes of the course: Knowledge, skills and abilities acquired after the successful completion of the course.

	The course is aimed at second-year students of the Department of Physics and has as its main objective to introduce them to the basic concepts and techniques of ordinary differential equations and their systems. In particular, to acquire the ability to formulate ordinary differential equations in applications of Physics problems (such as from the fields of Mechanics, Thermodynamics, Electromagnetism, Quantum Mechanics, etc.) and to solve them. 
Upon successful completion of the course, the student will be able to: 
· Model physical phenomena with ordinary differential equations, partial differential equations and systems of differential equations, 
· Solve the above equations using analytical or graphical methods. 
· Study systems using ordinary differential equations.

	General Skills

	Name the desirable general skills upon successful completion of the module 

	Search, analysis and synthesis of data and information, 
ICT Use
Adaptation to new situations
Decision making
Autonomous work
Teamwork
Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas
	Project design and management
Equity and Inclusion
Respect for the natural environment
Sustainability
Demonstration of social, professional and moral responsibility and sensitivity to gender issues
Critical thinking
Promoting free, creative and inductive reasoning

	· Search, analysis and synthesis of data and information
· Autonomous work
· Decision making
· Promoting free, creative and inductive reasoning


3. COURSE CONTENT
	I. Basic concepts of Differential Equations (D.E.).
II. Existence and uniqueness of the solution of a D.E. of the 1st order.
III. Differential equations of the 1st order.
IV. Integrating factor
V. Linear D.E. of the nth order.
VI. The Laplace transform and its applications.
VII. Some cases of differential equations.
VIII. Euler equations.
IX. Method of series.
X. Systems of differential equations.
XI. Difference equations.
XII. Applications of differential equations to problems in Mechanics, Electricity, Quantum Mechanics, Waves and Fields.


4. LEARNING & TEACHING METHODS - EVALUATION
	TEACHING METHOD
Face to face, Distance learning, etc.
	Face to Face

	USE OF INFORMATION & COMMUNICATIONS TECHNOLOGY (ICT)
Use of ICT in Teaching, in Laboratory Education, in Communication with students
	Use of ICT in Teaching
Use of ICT in Communication with students


	TEACHING ORGANIZATION
The ways and methods of teaching are described in detail.
Lectures, Seminars, Laboratory Exercise, Field Exercise, Bibliographic research & analysis, Tutoring, Internship (Placement), Clinical Exercise, Art Workshop, Interactive learning, Study visits, Study / creation, project, creation, project. Etc.

The supervised and unsupervised workload per activity is indicated here, so that total workload per semester complies to ECTS standards.
		Activity
	Workload/semester

	Lectures
	75

	Self study
	40

	Tutoring
	50

	Project
	10

	
	

	
	

	
	

	Course total (25 hours / ECTS)
	200




	STUDENT EVALUATION
Description of the evaluation process

Assessment Language, Assessment Methods, Formative or Concluding, Multiple Choice Test, Short Answer Questions, Essay Development Questions, Problem Solving, Written Assignment, Essay / Report, Oral Exam, Presentation in audience, Laboratory Report,Clinical examination of a patient,Artistic interpretation, Other/Others

Please indicate all relevant information about the course assessment and how students are informed  
	Student Assessment Languages
Greek

Methods  (Formative or Concluding)
Concluding

Student Assessment Methods                           Percentage
Written Exam with Problem Solving                     100%



5. SUGGESTED BIBLIOGRAPHY
	- Suggested bibliography:
- Related academic journals:
· Γ.Β. Βουγιατζής,  Γ.Δ.Μπόζης, Δ.Β. Παπαδόπουλος, ΔΙΑΦΟΡΙΚΕΣ ΕΞΙΣΩΣΕΙΣ ΚΑΙ ΕΦΑΡΜΟΓΕΣ, ΕΚΔΟΣΕΙΣ ΚΛΕΙΔΑΡΙΘΜΟΣ ΕΠΕ, 2012.
· Κυβεντίδης Θ. ΔΙΑΦΟΡΙΚΕΣ ΕΞΙΣΩΣΕΙΣ, Εκδ. Ζήτη. 
· Τραχανάς Στ., ΔΙΑΦΟΡΙΚΕΣ ΕΞΙΣΩΣΕΙΣ), Πανεπιστημιακές Εκδόσεις Κρήτης Μπούντης Αναστάσιος, Μη γραμμικές Διαφορικές Εξισώσεις,  Εκδ. Πνευματικός.
· Τραχανάς Σ., «Συνήθεις Διαφορικές Εξισώσεις», Πανεπιστηµιακές Εκδόσεις Κρήτης, Ηράκλειο, 2015.
· Boyce W., DiPrima R., «Στοιχειώδεις Διαφορικές Εξισώσεις και Προβλήµατα Συνοριακών Τιµών» ΕΜΠ, 1999.
· Δάσιος, Γ. “Συνήθεις Διαφορικές Εξισώσεις”,1983. 
· Μπόζη Γ. “Διαφορικές Εξισώσεις και Εφαρµογές”, 1982. 
· Γεωργίου Δ. Μπόζη και Δημητρίου Β. Παπαδόπουλου, 1999, “Προβλήματα Διαφορικών Εξισώσεων”, Εκδόσεις Τζιόλα. 
· Richard Bronson, ΕΙΣΑΓΩΓΗ ΣΤΙΣ ΔΙΑΦΟΡΙΚΕΣ ΕΞΙΣΩΣΕΙΣ, Schaum's Outline, εκδ. Κλειδάριθμος.
· M. Tenenbaum and H. Pollard, ORDINARY DIFFERENTIAL EQUATIONS, Dover.
· Curle N, Applied Differential Equations, Van Nostrand Reinhold, 1971.
· Spain B., Ordinary Differential equations, Van Nostrand Reinhold, 1969.
· E. Hairer, S.P.Norsett and G.Wanner, Solving Ordinary Differential Equations, Springer Verlag, 1980.
Webpages
http://en.wikipedia.org/wiki/Differential_equation 
http://ocw.mit.edu/courses/mathematics/18-03-differential-equations-spring-2010/index.htm (Μ.Ι.Τ.)
https://www.khanacademy.org/math/differential-equations (open courses)
http://www.aw-bc.com/ide/ (Interactive Differential Equations)








