G. Jagiella Programowanie 1 (Python) 2025/2026 April 7, 2026

Problem Set 5A

Task 1 (1 point). A 2 X 2 matrix is represented as a list of two lists representing the rows
of the matrix (each row consists of two numbers — matrix coefficients). Write the following
functions:
e determinant (matrix) which, given a matrix matrix, returns its determinant.
e inverse(matrix) which, given an invertible matrix matrix, returns its inverse.
e product(matrixl, matrix2) which, given matrices matrixl and matrix2, returns
the product matrix1 - matrix2.

Task 2 (1 point). Write a function pearson_corr(lstl, 1lst2) that, given two non-empty
lists of real numbers 1sti=[xg,2z1,...,2,_1] and 1st2=[yo,¥1,...,Yn_1], calculates and
returns their Pearson correlation coefﬁcientﬂ7 defined as follows:
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Task 3 (2 points). Suppose that a fictional game E| is played on an n x n board. Each field of
such a board has one of three types: water, grass, or forest. Such a board can be represented
by a list of lists, where each field is represented by a string: "=" for water, "." for grass,
and "&" for a forest. For such a board we will say that:

A water field is a deep lake if it is surrounded by water fields.

A water field is a shallow lake if it is not a deep lake, but neighbors a deep lake.

A forest field is a thicket if it neighbors at least five forest fields.

A grass field is habitable if it satisfies all of the following: it neighbors a shallow lake,
it neighbors a grass field, but it does not neighbor a thicket.
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Figure 1: Data about the board (left) and recognized fields (right).

Write a function has_habitable field(board) that, given a board board, determines whether
the board contains a habitable field.

Hint: You can write helper functions that determine the type of a given field. It could be
helpful to use list comprehension schemes and some list methods.
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