G. Jagiella Programowanie 1 (Python) 2025/2026 March 24, 2026

Problem Set 4

Task 1 (1 point). The Fibonacci numbers are a sequence defined as follows:

(10:0,
Cllzl,

ap = Qp_1 + ay_o (for n > 2).
Write functions that compute the value of a, in three ways: iteratively, recursively, and

using the formulaE]:
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Due to the way Python represents floating-point numbers, the implementation using the

formula may not return correct results. Find the smallest n for which the version using the
formula gives a result different from the correct one.

Task 2 (1 point). Use the function gcd from the lecture (or from the math module) to
write a function simplify(p,q), which for given integers p and q returns a pair (tuple) of
integers p’, ¢’ such that:

* V'/d =p/q,
e 7' /¢ is an irreducible fraction,
e ¢ is positive.

You can assume that the parameter q is not 0.

Task 3 (1 point). Write a function binom_max(t), which, for a given t (a float num-
ber) finds the smallest natural number n such that the execution time of binom(n, n // 2)
is at least t seconds. Then find such n for t = 3 and create a table showing the execution
times of binom(n, k) for k = 0,1,...,n. The function binom(n, k) is available in the lec-
ture materials (file binom.py).

Task 4 (1 point). Write a function avg_even_indices(1lst), which for a list (or tuple)
of numbers 1st returns the average of the numbers at even indices. For example,
avg_even_indices([1, 7, 3, 10, 11]) == 5.

Lx], or the floor of z: x rounded down.



