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In the course "Algorithmen und Datenstrukturen 2" (Algorithms and Data Structures 2) at the Johannes Kepler
University, students learn about graphs and graph flow algorithms. Currently, the teaching materials for these topics
are limited to slides and blackboard explanations. To enhance the learning experience for students and provide
lecturers with more effective teaching aids, an interactive and playful visualization tool for graph and graph flow
algorithms can be developed.

The goal of this bachelor's thesis is to create an interactive visualization tool that supports lecturers in teaching and
helps students learn graph algorithms more effectively. The tool should include the following features:

1. Graph building and editing:
- Allow users to add, remove, and edit nodes and edges in a graph.
- Enable users to change node names and edge weights to create custom graph structures.
- Provide functionality to lay out graphs automatically for better visualization.
2. Visualization of various graph algorithms:
- Implement visualizations for Depth-First Search (DFS), Breadth-First Search (BFS), and Dijkstra's shortest
path algorithm.
- Visualize the step-by-step process of each algorithm, highlighting the nodes and edges being traversed or
updated.
3. Modes for teaching and learning:
- Step-by-step mode: Allow lecturers to present each algorithm's process step by step, with the ability to move
forward and backward through the steps.
- Play mode: Engage students by asking them questions about the algorithm's next steps. For example, in
Dijkstra's algorithm, ask which node will be selected next and what information will be gained by this step.
- Provide immediate feedback on the correctness of student answers and offer explanations for incorrect
responses.
4. Web application:
- Implement the interactive visualization tool as a web application using modern web technologies such as
HTML, CSS, and JavaScript.
- Design an intuitive and user-friendly interface that is easy to understand, navigate, and use.
- Ensure compatibility with modern web browsers and responsiveness across different devices.

The interactive visualization tool should be developed with a focus on usability and educational value. It should
provide a visually appealing and engaging experience for both lecturers and students, making it easier to teach and
learn graph and graph flow algorithms.

Modalities:

The progress of the project should be discussed at least every four weeks with the advisor. A time schedule and a milestone
plan must be set up within the first 3 weeks and discussed with the advisor. It should be continuously refined and monitored to
make sure that the thesis will be completed in time. The final version of the thesis must be submitted not later than 31.12.2024.



