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Numerical Programming I (for CSE)

Tutorial 5: Stochastics and Statistics

1) Combinatorics

a) A computer science professor has nine different programming books on a bookshelf, four of
them dealing with C++ and the other five with Fortran. In how many ways can the books be
arranged on the shelf if

(i) there are no restrictions,
(ii) the languages must alternate,
(iii) if all C++ books must be next to each other,
(iv) if all C++ books must be next to each other and all Fortran books must be next to each

other?

b) How many bytes (8-bit) contain

(i) exactly three 1’s,
(ii) exactly five 1’s,
(iii) at least three 1’s?

2) Events

I a) The telecast “Sport TV” reports on sport events. The probability of a vision interference is
4%. If the vision is defective the probability of a sound interference is 60%. If the vision is
faultless then the sound is faultless, too, with a probability of 90%.

Use the following notation:
B : “There is a vision interference at ’Sport TV’.”
T : “There is a sound interference at ’Sport TV’.”

(i) Are B and T independent?
(ii) Find the probability that the vision is well if the sound is defective.
(iii) If the screen is not defective a viewer changes the channel with probability 1

6 . Find the
maximum probability P (V ) that a viewer changes the channel.

b) A court of law wants to examine how likely it is that an improbable event X happens. The
court of law knows the credibility of two independent witnesses Ann and Bob. Ann tells the
truth with a probability of α, Bob with a probability of β. Both act independently of each
other. Let A and B respectively be the events that Ann and Bob respectively testify that the
event X has happened. Additionally, let ξ be the probability that the event X has happened.
Find the probability that X has happened provided that Ann and Bob have testified X. What
is the probability if ξ = 0.1% and α = β = 90%?



I 3) Discrete Probability Spaces

a) Consider a pair of dice that is rolled. Let X be a random variable that describes the sum of
two dice rolled.

(i) Find the discrete density function fX(x) and the distribution function FX(x).
(ii) Calculate the expectation value E(X).
(iii) Compute the probability that the sum is greater than 5.

b) Let X be the number of calls entering a switch board from 8 to 9 in the morning. In average,
there are 10 calls per hour in the morning.

(i) Which distribution would you choose?
(ii) Find the variance of the distribution.
(iii) What is the probability that there are exactly 15 calls in the morning?
(iv) What is the probability that there are less than 5 calls in the morning?

I 4) Continuous Distributions

a) Let X be a Cauchy random variable with density

fX(x) =
2

(1 + x)3
, x ≥ 0.

Show that fX is a density function, find the corresponding distribution function FX and
compute the expectation value of X. Sketch the functions fX and FX .

b) Assume that the number of cars going in one direction on a certain highway is exponentially
distributed with a mean distance of 100 meters. What is the probability that in a length of
5 kilometers there are between 50 to 60 cars?

5) Asymptotics and Inductive Statistics

I a) By experience an airline company knows that a piece of luggage has an average weight of 18 kg
with a variance of 5 kg. Estimate the probability that the weight of 300 pieces of luggage lies
between 4 800 kg and 6 000 kg.

Hint: Assume independence and use the inequality of Chebyshev.

b) To sort the luggage on the basis of a microchip, a reader that promises a failure rate of less
than 1% is offered to the airline company. The airline company tests its hypothesis H0 “The
failure rate is at least 1%” on the basis of a 2%-significance level sorting 3 000 pieces of luggage
that are labeled with microchips.
Determine the range where to reject the hypothesis. What is the error of first kind? Compute
the error of second kind when the failure rate is only 0.5%.

Hint: Use the normal distribution function Φ(x) = P (X ≤ x) where X ∼ N(0, 1) is a standard
normal random variable. The standard normal table can be found in every stochastics textbook
or on the webpage.


