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Basic Probability Definitions


Random Phenomena (vocabulary)
Trial - Each occasion which we observe a random phenomena
Outcome - The value of the trial		
Sample Space - The collection of all possible outcomes




Probability of A: P(A) = 		



Example: Roll one die
Trial: The rolling of the die

Outcome: The number that was rolled
Sample Space: S  =  {1, 2, 3, 4, 5, 6}


What is the probability of the event A, rolling an odd number?





In population genetics, relative frequency is used as a synonym for probability.

Note: Probability is calculated with respect to the sample space (or N the sample size - which is why the sample space and the denominator are the same). In this course, we refer to relative frequencies with respect to the sample space (total), so we can interchange the use of relative frequency and probability for these types of examples.


Basic Probability Practice
1. In a large bowl, there are 5 apples and 6 oranges. If a piece of fruit is selected at random, what is the probability it is an orange? In these situations, the sample space or N, the sample size, will be the total number of fruit. Write your answer as a fraction, as a percentage (0-100%) and as a frequency (0.0-1.0).







2. In a small classroom, 11 students have iphones and 13 students have androids. If a student is selected at random, what is the probability they will have an iphone? (write your answer as a fraction, as a percentage (0-100%) and as a frequency (0.0-1.0))
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Addition Rule
In order to determine the probability of one or another event occurring, the addition rule can be applied. Note, this rule applies only to events that cannot occur at the same time (mutually exclusive).



Example: A coin has two possibilities, heads or tails.  The probability (or relative frequency) of heads is 0.5, and the probability of tails is 0.5.  There are only two outcomes.  Therefore, if you flip a coin, half the time you expect heads, and half the time you can expect tails.  The probability of heads and the probability of tails add up to 1.  This is the addition rule – the probability of getting heads OR tails is 0.5 + 0.5 = 1.  The probability (or relative frequency) of all possible outcomes must add up to 1.

1. There is a crate of apples, some are red and some are green.  The frequency of red apples is 0.7.  What is the frequency of green apples?
	Since there are only two possible outcomes (red or green) the frequencies must add up to 1.



	Now you can figure out the frequency of green apples.


If there are 10 apples in the crate, how many of them are red?



2. Grades in a class. The sample space (all possible outcomes) for grades in a class are A, B, C, D and F. The probability a student receives an A in their math class is 0.17. The probability the same student receives a B in their math class is 0.26. What is the probability the student receives an A or a B in their math class?



What is the probability that a student will earn any grade (A or B or C or D or F)? You don’t need to know the other frequencies….




Multiplication Rule
In order to determine the probability of two independent events occurring at the same time, the multiplication rule can be applied. Events are considered independent if one event has no impact or effect on the other. 




Example: If you flip two coins, how do you figure out the relative frequency (or probability) of getting heads AND tails?  You use the multiplication rule – you multiply the relative frequencies of the independent events.  Therefore, the chance of flipping a coin twice and getting heads first AND tails second is (0.5)(0.5)=0.25

1. In the same crate of apples as above - some are red and some are green and the frequency of red apples is 0.7. What is the probability of selecting first a red apple AND second a green apple? (Assume the crate is magic and another apple appears when you take one out.)


What is the probability of selecting first a red apple AND second another red apple?



2. On awards day Jasmine has a 0.85 probability of winning the award in English and a 0.76 probability of winning an award for athletics. What is the probability that she wins both awards?













