G. Jagiella Programowanie 1 (Python) 2025/2026 May 12, 2026

Problem Set 10

Uwaga. In Tasks 1 and 2, you must write unit tests using the unittest module (the lecture
materials contain, among other things, an example test suite for the TTTBoard class). You
do not need to write tests for Task 3.

Task 1 (0.75 points). Write unit tests for the methods __init__, __add__, __mul__ and
__eq__ of the Complex class from Task 2 of Problet Set 9.

Task 2 (1 point + 1 point for unit tests). Write your ownEI class for representing rect-
angular matrices. Implement the following methods:

e __init__(self, values) — the parameter values is a list of matrix rows (each row
is a list of numbers). If the rows have different lengths, the initializer should raise an
appropriate exception.
dim(self) — returns a pair of numbers representing the dimensions of matrix self.
transpose(self) — returns the transpose of self.

_str__(self) — returns a string representation of matrix self.
_neg__(self) — returns the matrix corresponding to —self.

If the matrices have different sizes, the method should raise an exception.

add__(self, other_matrix) —returnsthe matrix corresponding to self + other_matrix.

e __sub__(self, other_matrix) —returnsthe matrix corresponding to self — other_matrix.

If the matrices have different sizes, the method should raise an exception.

e __mul__(self, other_matrix) —returnsthe matrix corresponding to self - other_matrix.

If the matrices have incompatible dimensions, the method should raise an exception.
e __eq__(self, other_matrix) —returns True when self and other_matrix are equal,
and False otherwise.
Then write unit tests for each of these methods (including __init__).

Task 3 (1.25 points). Write a Canvas class whose instances represent information about
a collection of geometric figures on the plane. The class should implement the following
methods:

e __init__(self) — initializer creating an initially empty collection.

e add_triangle(self, x1, y1, x2, y2, x3, y3) —adds information about a triangle
whose vertices are the points (x1, y1), (x2, y2), (x3, y3).

e add_rectangle(self, x, y, height=1, width=1) — adds information about a rect-
angle (whose sides are parallel to the coordinate axes), whose lower-left vertex is the
point (x, y), and whose height and width are height and width, respectively. The
method should raise an exception if height or width is non-positive.

e add_circle(self, x, y, r=1) — adds information about a circle with radius r and
center (x, y). The method should raise an exception if r < 0.

e draw(self, color="black") — draws (using matplotlib) the outlines of all figures
stored in the collection in the given color.

In implementing this class, you may not use an analogous class from Python libraries.



