
Course Information Form

Course Title Discrete Structures II

Course Code MAT230 Couse Level First Cycle (Bachelor's Degree)

ECTS Credit 2 Workload 50 (Hours) Theory 2 Practice 0 Laboratory 0

Objectives of the Course 1-Teaching Boolean algebra and graph structures 
2-Teaching Euler and Hamiltonian paths and circuits 
3-Teaching Prim’s and Dijkstra’s algorithms 
4-Teaching tree structures and sorting algorithms

Course Content Boolean algebra, simplification of Boolean expressions, digital circuits, disjunctive normal form, Karnaugh maps, graph 
theory, isomorphisms of graphs, paths and circuits, Euler path and circuit, Hamiltonian path and circuit, trees, 
minimum spanning tree, Prim’s algorithm, minimum distance paths, Dijkstra’s algorithm, movement within a tree, 
binary search tree, B-tree, sorting algorithms.

Work Placement N/A

Planned Learning Activities and Teaching Methods Explanation (Presentation), Demonstration, Discussion, Individual Study, Problem 
Solving

Name of Lecturer(s)

Prerequisites & Co-requisities

ECTS Requisite 75

Assessment Methods and Criteria

Method Quantity Percentage (%)

Attending Lectures 1 5

Assignment 1 5

Midterm Examination 1 30

Final Examination 1 60

Recommended or Required Reading

1 Lovász, L., Pelikán, J. &Vesztergombi, K. Discrete Mathematics Elementary and Beyond, Springer, 2003.

2 Grimaldi, P. R. Discrete and Combinatorial Mathematics 5th Edition. Pearson Addison Wesley, 2004.

3 Rosen, K.H. Discrete Mathematics and Its Applications 5th Edition. McGraw-Hill, 2003.

4 Ayrık matematik ve uygulamaları, Kenneth H. Rosen, Palme Yayıncılık.

5 Grimaldi, P. R. Discrete and Combinatorial Mathematics 5th Edition. Pearson Addison Wesley, 2004.

6 Lecture notes will be given to the students.

Week Weekly Detailed Course Contents & Teaching Methods

1 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Boolean algebra

2 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Simplification of Boolean expressions

3 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Digital circuits, disjunctive normal form

4 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Karnaugh maps

5 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Graph theory, isomorphisms of graphs
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6 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Paths and circuits

7 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Euler path and circuit

8 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Hamiltonian path and circuit (Midterm Exam)

9 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Trees, minimum spanning tree

10 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Prim’s algorithm, minimum distance paths

11 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Dijkstra’s algorithm

12 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Movement within the tree

13 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Binary search tree

14 Theoretical
Explanation (Presentation), 
Demonstration, Discussion, 
Individual Study, Problem 

Solving

Sorting algorithms

Workload Calculation

Activity Quantity Preparation Duration Total Workload

Lecture - Theory 14 0 2 28

Assignment 1 0 1 1

Individual Work 14 0 1 14

Midterm Examination 1 2 1 3

Final Examination 1 3 1 4

Total Workload (Hours) 50

[Total Workload (Hours) / 25*] = ECTS 2

*25 hour workload is accepted as 1 ECTS

Programme Outcomes (Mathematics)

1 Being able to increase the qualifications of mathematics domain knowledge to expertise level, based on the level of its knowledge at the 
undergraduate level

Learning Outcomes

1 Being able to learn concepts related to Boolean translation and digital circuits

2 Being able to learn information about graph theory

3 Being able to learn about Euler, Hamiltonian path and circuit

4 Being able to understand the concept of tree structure

5 Being able to use Prim and Dijkstra algorithms

6 Being able to efficiently use binary search tree

7 Being able to learn sorting algorithms
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2 Being able to comprehend the interdisciplinary interaction associated with Mathematics

3 Being able to use his/her expertise in the field of Mathematics on both theoretical and practical levels

4 Being able to make interpretation and generate new information by integrating the information in Mathematics with the information from 
different disciplines

5 Being able to use research methods to analyze the encountered problems in the field of Mathematics

6 Having ability to carry out independent  studies requires expertise related to Mathematics

7 Being able to develop strategic approaches for complex and unpredictable problems in the applications related to Mathematics, and being 
able to generate solutions to them by taking responsibility

8 Being capable of leadership in the positions that require the analyses of problems related to the field of Mathematics

9 Being able to criticize the knowledge and skills of his/her expertise in the field of Mathematics

10 Being able to transfer systematically the current developments in mathematics and his/her studies by supporting with quantitative and 
qualitative data to other teachers in written, oral and visual formats

11 Having ability to communicate both orally and in writing with a foreign language

12 Being able to use the information and communication technologies with software in advanced level, required in the field of Mathematics

13 Being able to control over the social, scientific, cultural and ethical values during the stage of Math-related data collection, interpretation, 
implementation, and announced these values

14 Being able to develop strategies, policies and implementation plans for issues related to Mathematics, and being able to  evaluate the 
obtained results within the framework of quality processes

15 Being able to use his/her mathematics domain knowledge and problem solving ability in the interdisciplinary studies

16 Being able to solve problems using information and communication technologies

17 Being able to create algorithms and to write programs required in computer technology

18 Being able to construct computer-aided models of problems in different disciplines

L1 L2 L3 L4 L5 L6 L7

P1 5 5 4 4 4 4 4

P5 4 5 5 4 4 4 4

P8 5 5 5 5 5 5 5

P9 4 4 4 4 4 4 4

P10 4 5 5 5 5 5 4

P11 3 5 5 5 5 5 4

P15 3 3 3 3 3 3 3

P16 5 5 5 5 5 5 5

P17 3 4 5 5 5 5 5

P18 5 5 5 5 5 5 5

Contribution of Learning Outcomes to Programme Outcomes 1:Very Low, 2:Low, 3:Medium, 4:High, 5:Very High
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