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Task

Course project assignment for the course

Programming

Project topic: development of a complex structure program using top-down
programming.

Initial data (technical requirements) for the design

Scientific calculator is a desktop application built using Python, aimed at executing a
variety of complex functions and automating other simple calculations.

Mandatory requirements for the program:

1-Use of built-in Python data types: string, integer, Boolean and list.
2-Screensaver. ‘

3-Graphical operating mode of the video system.

4-Menu and toolbar.

5-MS Windows as the target operating system.

6-PyCharm as the development environment.



Scope of work for the course

Alghorithm part
Program development.

The grafical part
Data diagram, system resource diagram,
system operation diagram, hierarchical
structure of the program, program
interaction diagram.

Experimental part

Debugging the program.
Project completion time by section
According to schedule.
The date of issue of the task is "October
12", 2026.
project defense date * [+ *10 026

Teacher Fediunin R. '
Received the task on Oct’12, 2026.

Student Ahmed Osamal__ d‘\\Aj |
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12. Future Enhancements

12.1 Mini-CAS (symbolic simplification via sympy)

The sympy library could add simple symbolic simplification and equation solving.

12.2 2-D Plotter (embedded matplotlib canvas)

An embedded matplotlib canvas could plot functions of one variable.

12.3 Plugin API (user-defined functions & buttons)

A plugin interface would let users register their own functions and buttons. RPN mode,
memory registers and rectangular-to-polar conversion are other candidate improvements.

13. Conclusion

PySciCalc shows that a complete scientific calculator can be built with the Python standard
library alone. Its central design decision, a hand-written tokeniser, precedence-climbing parser
and syntax-tree evaluator, gives full control over precision and error handling and removes the
need for the unsafe eval() function.

The program meets the mandatory requirements of the task: it uses complex Python data types
(strings, integers, Booleans, lists), a screensaver, a graphical interface with buttons and an input
line, and it runs on Microsoft Windows. During the review of the source code several defects
were corrected, including a crash in the screensaver, a temperature conversion that mixed
Decimal and float values, missing undo and redo methods, and the use of eval() in the base-
conversion routine.

Future work will concentrate on RPN mode, memory registers, a plotter and a plugin interface.
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