
G. Jagiella Programowanie 1 (Python) 2025/2026 May 26, 2026

Problem Set 12

Note: The tasks should be completed by replacing familiar Python techniques with numpy, e.g.
index selection instead of list comprehensions, functions examining data characteristics, loading
.csv files, broadcasting). numpy installation (if necessary): pip install numpy (Windows) or
pip3 install numpy (Linux).

Task 1 (0.5 points). Write a function multiplication_table(n), which for n ≥ 0 returns an
n × n numpy array representing the multiplication table of the numbers 1, 2, . . . , n. Use numpy

array operations and do not use loops.

Task 2 (1 point). Solve Task 4 from Problem Set 5 using numpy (represent the board as a 3 × 3
numpy array).

Task 3 (1.25 points). Using numpy, write expressions which for a given n ≥ 1 create:
a) A numpy sequence consisting of numbers of the form 1

k
for k = 1, 2, . . . , n.

b) A numpy sequence consisting of numbers of the form 2−k for k = 1, 2, . . . , n.
c) A numpy sequence consisting of numbers of the form 1

k2k
for k = 1, 2, . . . , n.

d) A numpy sequence consisting of partial sums of the form
∑k

j=1
1
j2j

for k = 1, 2, . . . , n.

Task 4 (1.25 points).Using NumPy, load the file wine.txt1 Each line of the file (except the first)
describes a wine variety. The first line is a header describing the meaning of the values in each
line describing a wine variety. The header names are used in the instructions below. The first
value of each line (class) specifies the class of the wine variety (1, 2, or 3).

� Compute the average alcohol content aav of all wine varieties (Alcohol). Then, for each wine
class (class) determine the number of wine varieties in that class whose alcohol content is
higher than aav.

� Draw a scatter plot in which points represent wine varieties, where the x and y coordinates
of each point are, respectively, alcohol content (Alcohol) and hue (Hue). The color of a
point should be determined by the wine class (class).

� Create a plot similar to the previous one, using features other than Alcohol and Hue. Try
to choose features that best highlight the differences between wine classes.

1Lecture materials.
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