
SYLLABUS 

1. Data about the program of study
  1.1 Institution The Technical University of Cluj-Napoca 
  1.2 Faculty Automation and Computer Science 
  1.3 Department Computer Science 
  1.4 Field of study Computer Science and Information Technology 
  1.5 Cycle of study Bachelor of Science 
  1.6 Program of study / qualification Computer Science / Engineer 
  1.7 Form of education Full time 
  1.8 Subject code 8. 

2. Data about the subject
  2.1 Subject name  Mathematical analysis II (Integral calculus and differential equations) 
  2.2 Course responsible / lecturer  Prof. univ. dr. Ivan Dumitru-Mircea - mircea.ivan@math.utcluj.ro 
  2.3 Teachers in charge of applications  Assoc. prof. dr. Rus Mircea - rus.mircea@math.utcluj.ro 
  2.4 Year of Study I 2.5 Semester 2 2.6 Assessment Exam 2.7 Subject category DF/DI 

3. Estimated total time
  3.1 Number of hours per week 4 of which: Course 2 applications 2 
  3.4 Total hours in the teaching plan 56 of which: Course 28 applications 28 
  3.3 Individual study 

a) Manual, lecture material and notes, bibliography 28 
b) Supplementary study in the library, online, and in the field 7 
c) Preparation for seminars / laboratory works, homework, reports, portfolios, essays 28 
d) Tutoring 3 
e) Exams and tests 3 
f) Other activities 0 

3.4 Total hours of individual study 69 
3.5 Total hours per semester 125 
3.6 Number of credit points 5 

4. Pre-requisites (where appropriate)

  4.1 Curriculum Mathematical analysis: high school, 12th grade, M1 profile 
1.00 Mathematical analysis I (Differential calculus): year 1, semester 1 

  4.2 Competence Competences of the above curriculum 

5. Requirements (where appropriate)
5.1 For the lectures Whiteboard and markers / blackboard and chalk, video projector, computer, graphic tablet 
5.2 For the applications Whiteboard and markers / blackboard and chalk, video projector, computer, graphic tablet 

6. Specific competences
 6.1 Professional competences C1 – Operating with basic mathematical, engineering, and computer science concepts 

• C1.1 – Recognizing and describing concepts that are specific to the fields
of calculability, complexity, programming paradigms, and modeling
computational and communication systems

• C1.2 – Using specific theories and tools (algorithms, schemes, models,
protocols, etc.) to explain the structure and operation of hardware,
software, and communication systems

• C1.3 – Building models for various components of computing systems
• C1.4 – Formal evaluation of functional and non-functional characteristics of

computing systems
• C1.5 – Providing a theoretical background for the characteristics of the

designed systems
 6.2 Cross competences N/A 
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7. Discipline objectives (as results from the key competencies gained)
7.1 General objective Knowledge of the fundamentals of integral calculus and differential equations from 

the perspective of their application in engineering. 
7.2 Specific objectives Knowledge of fundamental notions, methods, and techniques regarding ordinary 

differential equations, integrals, and special functions; their application in the 
mathematical modeling of engineering problems and their solution. 

8. Contents
8.1. Lecture (syllabus) Hours Teaching methods Notes 
 Introduction to Ordinary differential equations (ODEs). 
Mathematical models based on ODEs. 

1 

Expository teaching 
Problematization 
Learning through 
discovery 
Demonstration 
Collaboration 

   Individual study 

ODEs of order one in the explicit form: separable ODEs, 
homogeneous ODEs, 

linear ODEs, Bernoulli’s ODEs, Riccati’s ODEs. 
2 

ODEs of order one in the implicit form: Clairaut’s ODEs, Lagrange’s 
ODEs. 

1 

Linear ODEs of higher order with constant coefficients: 
homogeneous, non- homogeneous; the method of variation of 
constants. 

2 

Positive and linear functionals. The Riemann-Stieltjes integral. 
Primitives. 

2 

Improper integrals. 2 
Integrals depending on parameters. 2 
Special functions. 2 
Paths. The line integral with respect to the length. The line integral 
with respect to the coordinates. Differential forms. Exact 
differential forms. Path-independence of line integrals. Geometric 
and physical applications of line integrals. 

3 

The double integral. The Green-Riemann Formula. 2 
The surface integral with respect to the area. The surface integral 
with respect to the coordinates. The Stokes Theorem. Geometric 
and physical applications of surface integrals. 

3 

The triple integral. The Gauss-Ostrogradsky Theorem. 2 
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8.2 Applications - Seminars / Laboratory / Project Hours Teaching methods Notes 
The topics covered in the seminars are identical to those in the 
lectures (see 8.1); they are completed in the same order and take 
the same number of hours. The theoretical aspects covered in the 
lectures are illustrated by examples, problem- solving and specific 
applications. 

The conversation; 
problem solving and 
discovery learning; the 
analogy; 
the exercise; modeling; 
homework and 
individual study; 
collaboration. 
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9. Bridging course contents with the expectations of the representatives of the community, professional
associations, and employers in the field

Mathematical analysis is a core discipline in mathematics. The discipline’s content is almost identical to that of other 
technical universities in the country and abroad and is adapted to the requirements in the field of engineering sciences. 

10. Evaluation*

Activity type Assessment criteria Assessment methods Weight in the 
final grade 

Course Ability to understand and use the concepts 
and proofs creatively Written examination 40% 

Applications Ability to solve problems. Written examination and continuous 
evaluation during the semester      60% 

* For details (according to Art 6.3-2 of the REGULATION REGARDING THE PROFESSIONAL ACTIVITY OF STUDENTS USING
THE ECTS SYSTEM):
the student evaluation methods and the evaluation criteria will be brought to the student’s attention by the teaching
staff at the first teaching activity. They cannot change during the current year.
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