G. Jagiella Programowanie 1 (Python) 2025/2026 May 19, 2026

Problem Set 11

Task 1 (1 point). Experimentally approximate the area of the shape A\ (B U C) C R?, where:
e A is the circle centered at (5,5) with radius 3,
e B is the circle centered at (2,3) with radius 2,
e (' is the circle centered at (4, 1) with radius 2.

Hint: generalize the method of approximating the value of 7 from the lecture.

Task 2 (1 point). Consider a game in which a player repeatedly rolls a four-sided die (with
faces numbered from 1 to 4). The game ends when all three of the following conditions are
simultaneously satisfied:

1) At least three rolls have been made.

2) The sum of the values in the last three rolls is even.

3) The last two rolls are different.

Experimentally estimate the average number of rolls required for the game to end.

Task 3 (1 point). For points Py, P, ..., P, (where n > 2)lying in the square [0,1] x [0, 1] de-
fine the mean distance between points as

(Z) S (P, P,

i<j<n

where d(P, () denotes the distance between points P and Q. For n = 2,3,...,10 , experimentally
determine the average mean distance between n randomly chosen points in the square. Does the
result depend on n?

Task 4 (1 point). Consider a game of tic-tac-toe played on a 3 x 3 board, with two players
making random moves (each move places the player’s symbol in a randomly chosen empty square,
with equal probability for every available square). Write a function that estimates the probability
that such a game ends in a draw.

Optional: write an analogous function estimating the probability of a draw for an n x b board for
a given parameter n (a player wins if they place n symbols in a single row, column, or diagonal).



