Section 11.1

Experiment Anything which we can replicate and predict altteé possible outcomes
Outcomes
Sample Space—List of outcomes
Event—Subset of the sample space

Example: Experiment: Suppose that we roll a single die.
Sample Space {1, 2, 3,4,5, 6}
Possible events: {1}, or {2, 4, 6}, {2, 3}, ...

The Probability of an Event E
If each outcome is equally likely, th&(t) = n(E) / n(S)

Continue Example: n(S) =6
p({1, 2} = 1/6
p(even) = 3/6

Properties of Probability: Let E be an event in a sample space S. Alsd\, &nd B be two events in S. Then

1. 0<spE)<1

2. p(S)=1

3. p(0)=0

4. p(AOB)=p(A)+p(B)-p(AnB)
5. p(E°)=1-pE)

6. p(AOB)=p(A)+pB), AnB=0

Example: A bag contains 3 balls. They are identical extleat they are numbered 1, 2, and 3. A persorspick
a ball at random, notes the number, and returnbdhéo the bag. They then pick a ball and re¢belsum of
the numbers on the two balls.

1. What is the sample space?

2. What is the probability of each outcome?

3. What is the probability distributiof the experiment?

4. What is the mean of this experiment? NOTESsTéialso called the expected value of this

experiment.

5. What is the variance and standaxdation of this experiment?

1. Sample Space—Fill the sums of the balls intaaiée
Ball 2
1|2
Ball1 |[1]2]3
2134
3/4|5]|6
So | have a total of 9 outcomes, allvbfch are equally likely.
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3. Probability distribution gives each of the autees and the associated probability.
Outcomes| 2| 3| 4| 5| 6
Probability| 1/9 | 2/9| 3/9| 2/9| 1/9




4. Mean (arithmetic average) of thipenment
2(1/9) + 3(2/9) + 4(3/9) + 5(2/9) + 6(1/9) = 4

If we did this experiment many timasd average the outcomes, we would expect an avefapout
The mean is also called the expected value.

5. Variance and standard deviation
Z(outcome-expectedval)fe Probability

= (2-9'g+(F ¥ g+ For(5 ¥l oY=

Standard deviation § Varianee, g :i =2—\/_3
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