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EXERCISE 1 – A SET OF LINEAR EQUATIONS

Use NumPy to solve the following set of equations:

x+ y+ z = 25
5x+ 3y+ 2z = 0

y− z = 6
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EXERCISE 2 – ORDINARY LEAST SQUARES

1. Prepare a data set which we will use in the second step in a linear regression analysis.
▶ Generate a column vector x = {xi} consisting of 8 samples xi drawn from a uniform distribution

between 0 and 10.
▶ Generate a column vector y = {yi}, where yi = 20+ 2xi + ϵi, where ϵi denotes noise drawn from a

Gaussian distribution with zero mean and standard deviation 1.5.
Plot the points (xi, yi) in a figure together with the line y = 20+ 2x.

2. Use the normal equation
β̂ =

(
XTX

)−1 XTy
to estimate the coefficient vector of the least-squares line. In the equation, X denotes a matrix
that consists of two columns: the elements in the first column are all ones, the second column
is the vector x.
Add the least-squares line y = β0 + β1x to the figure (use a different color).
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EXERCISE 3 – BIRTHDAY PARADOX

Given a group of n people, what is the probability that at least two people in the group will celebrate
the birthday on the same day? It might sound surprising that even in a small group with n = 23
people, the probability is over 50%. With n = 70 people, the probability is close to 99.9%.
Write a Python function that accepts n and estimates this probability for a group of n people using
the Monte Carlo method. Specifically:
▶ Sample the birthdays of n people uniformly at random and check if there are at least two

people who have birthday the same day.
▶ Repeat this experiment 100 000 times and estimate the probability as the number of how many

times you found at least two people having birthday the same day divided by 100 000.
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