The second axis : Experiment and Event

1-  Experiment: a propability event can be defined as a set of

outcomes of an experiment.

For Example :

- The experiment that consists of rolling a single die.

- The experiment that consists of tossing a single coin.

2- Probabilistic or Random Experiment: A random

expreriment is a type of experiment that has multiple possible
outcomes. Such an experiment can be repeated many times. In
probability theory, once the random experiment has been
performent multiple times then the experiment probabilities of

various outcomes can be calculated.

3- Sample space : the set of all possible outcomes. Outcomes a

result of random experiment.

For example:

Random experiment : roll a die; sample space : S={1,2,3,4,5,6,}

4— Event and types :

4-1- Definition of Event : An Event in Probability is the subset

of the respective sample space.



For example: Construct a sample space for the experiment that

consists of rolling a single die. Find the events that correspond to the

phrases “an even number is rolled”

Solution : The outcomes could be labeled according to the number

of dots on the top face of the die. Then the sample space is the set :
S={1,2,3,4,5,6}

The outcomes that are even are 2, 4 and 6 |, so the event that

)

corresponds to the phrase “an even number is rolled” is the set : {2,

4, 6} which it is natural to denote by the letter E.
We write E = {2, 4, 6}

4-2-  Types of Events:

a-  Simple Events: Simple events are the most basic type of event
in probability. A simple event is an outcome or occurrence
that has a single result. Examples ...

b- Compound Event. As opposed to a simple event, if there is
more than one sample point on a sample space, such an event is
called Compound Event.

c— Impossible and Sure Events

An event that is impossible to take place is referred to as an impossible
event. Because mathematically impossible events will never take
place, the probability that they will do so 1s always and forever
equal to zero. For instance, the sun going around the earth in a
clockwise direction is an improbable occurrence.

An event is said to be certain when it is one that will undoubtedly

take place. A sure event will always have a probability of 1 for



f-

its occurrence, no matter what. One example of a foregone
conclusion is that the earth will continue to revolve around the
sun.

Complementary events are events that have a total

probability of 1. For example, suppose you flip a coin. In that
case, the events of getting heads and getting tails are
complementary because the probability of getting heads plus the
probability of getting tails equals 1 (50% + 50% = 100%). This is
because getting heads and getting tails are the only two possible
outcomes when flipping a coin, so their probabilities must add

up to 1,

Exhaustive Events:Exhaustive events are events that include
all possible outcomes of a given situation. For example, if you
roll a die, the exhaustive event would be rolling any number
from 1 to 6. All other events (such as rolling an even number or
rolling a number greater than 4) are subsets of the exhaustive

event.

Independent and Dependent Events :

- Independent events are events that do not affect each

other's probability. For example, if you flip two coins, the
outcome of the first coin flip has no effect on the probability of
the second coin flip. The probability of getting heads on the
second coin flip 1s still 50%, regardless of what happened on the
first coin flip.

Dependent events are events that are aftected by the outcome of
another event. For example, if you draw two cards from a deck of

cards, the probability of drawing an Ace on the second card is
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affected by what was drawn on the first card. If you drew an Ace
on the first card, then there are only 3 Aces left in the deck, so the

probability of drawing an Ace as a second card as well will change

from 4/52 to 3/51.

g- Incompatible Events: when 2 Events have no chance of
happening at the same time. The chances are 0.
Example : a die is rolled.
Event A : observing an outcome less than 3
Event B : observing an outcome greater than 4
Event A and Event B are incompatible since you cannot have a

number that is less then 3 and greater than 4 at the same time.

h- Compatible Events : when 2 Events happen at the same time.
Example : a die is rolled.
Event A : observing an outcome less than or equal to 3
Event B : observing an outcome greater than or equal to 1
Event A and Event B are compatible since you can have a
number that is less then or equal to 3 and greater than or equal

to 1 at the same time.
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