G. Jagiella Programowanie 1 (Python) 2025/2026 May 5, 2026

Problem Set 9

Remark. In each problem, write (simple, using assert) tests to demonstrate how the classes work.

Problem 1 (1 point). In a fictional board game, each player has a certain amount of money, housesﬂ
and construction tokens. Each of these values is expressed as a natural number. Write a Player class,
whose instance represents a player (and contains all of the data specified above), equipped with the following
methods:

e __init__(self, money=1000, houses=0, tokens=1) — initializer, which for natural numbers money,
houses and tokens creates a player with money of money, houses of houses, and tokens of construction
tokens.

e add_tokens(self, tokens=1), where tokens is a natural number, that gives the player (self) tokens
of construction tokens.

e change_money(self, money), where money is an integer (possibly negative), that changes the money
of the player self by the value money.

e build_houses(self, n=1), which gives the player (self) n houses for the cost of 400n money and n
construction tokens.

Should any method call cause an invalid player state (e.g. a negative number of construction tokens), a
ValueError exception should be raised instead, and the state of the player should remain unchanged.

Problem 2 (1.5 points). Write your oer] class Complex, whose instances that represent complex num-
bers. Implement the following special methods{ﬂ
e __init__(self, real=0, imag=0) — initializer that creates a complex number of the form real +
imag-i.
__abs__(self) — returns the number representing |self|.
_neg__(self) — returns the number representing —self.
__str__(self) — returns the string representation of self.
_add__(self, other_num) — returns the number representing self + other_num.
__sub__(self, other_num) — returns the number representing self — other_num.
__mul__(self, other_num) — returns the number representing self - other_num.
__truediv__(self, other_num) — returns the number representing self / other_num.
o __eq__(self, other_num)} — checks whether self = other num.

Additionally, implement a method conjugate(self) that returns the number representing the conjugate of
self.

Problem 3 (1.5 points). Write a class Triangle, whose instances represent closes triangles on a plane (i.e.
the set of points bounded by a triangle, including the boundary), containing the following methods:
e __init__(self, x1, yl, x2, y2, x3, y3) — initializer that creates a triangle, whose vertices (in a
counter-clockwise order)are respectively (x1, y1), (x2, y2), (x3, y3).
e circumference(self) — returns the circumference the triangle self.
e area(self) — returns the area of the triangle self.
e contains_point(self, x, y) — returns True, if the triangle self contains the point (x1, y1) and
False otherwise.
e contains(self, other_triangle) — returns True, if the triangle other_triangle is contained in
self, and False otherwise.

e contained_in(self, other_triangle) —returns True, if the triangle self is contained in other_triangle,

and False otherwise.
e (for 0.25 points) draw(self) — draws and shows the boundary of the triangle self using matplotlib.
You can assume that we only represent non-degenerate triangles.

L Certainly built on habitable tiles.
2In this problem, do not use the built-in class complex.
3The methods in this problem overload appropriate operators.



