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University of Kentucky

November 16, 2011

SCHEDULE:
@ HW 0.0 through 7A is due Sunday, Nov 27th, 2011.
@ HW 7B is due Friday, Dec 2, 2011.
@ HW 7C is due Friday, Dec 9, 2011.
@ Final Exam is Wednesday, Dec 14th, 8:30pm-10:30pm.

Today we will cover 7.1: Sample spaces



Final Exam

o Chapter 7: Probability
o Counting based probability
o Counting based probability
o Empirical probability

o Conditional probability

o Cumulative

©

Ch 2: Setting up and reading the answer from a linear system

©

Ch 3: Graphically solving a 2 variable LPP

o Ch 4: Setting up a multi-var LPP

©

Ch 4: Reading and interpreting answer form a multi-var LPP
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o Our last chapter is on probability.
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Life is uncertain, every snowflake is different

©

In the aggregate, life is more certain

If you flip a coin once, it will be heads or tails, but who knows
which?

©

If you flip a coin 1000 times, it will be heads between 450 and 550
times (with a 99.9% probability).

©
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Experiments

o Reality is mysterious and wonderful
It is worth observing.

o Some things you observe are unique: a sunset, a cloud

o Some things you observe are quite reproducible: when you flip a
coin it lands on heads or tails, and each happens about 50% of the
time

o An experiment is a planned observation of life whose goal is
(usually) to confirm a reproducible result

o For example, we might plan an experiment where we flip 10 coins
and count how many heads show up.



o Our understanding of life is shaped by the constructs we place
upon it



Sample spaces

o Our understanding of life is shaped by the constructs we place
upon it

o Our understanding of coin flipping uses the construct of “heads”
and “tails” to divide all of life’s mysteries into two possible
outcomes



Sample spaces

o Our understanding of life is shaped by the constructs we place
upon it

o Our understanding of coin flipping uses the construct of “heads”
and “tails” to divide all of life’s mysteries into two possible
outcomes

o A sample space is a list of all the possible outcomes of an
experiment



Sample spaces

o Our understanding of life is shaped by the constructs we place
upon it

o Our understanding of coin flipping uses the construct of “heads”
and “tails” to divide all of life’s mysteries into two possible
outcomes

o A sample space is a list of all the possible outcomes of an
experiment

o If we pull one card from the deck, then our sample space can be
the set of all 52 (or 54) cards in the deck.



Sample spaces

o Our understanding of life is shaped by the constructs we place
upon it

o Our understanding of coin flipping uses the construct of “heads”
and “tails” to divide all of life’s mysteries into two possible
outcomes

o A sample space is a list of all the possible outcomes of an
experiment

o If we pull one card from the deck, then our sample space can be
the set of all 52 (or 54) cards in the deck.

o |If we draw five cards from the deck and don't care about order,

then there are %%%42—9% = 2,598,960 possible outcomes
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Events

o Many people rush through life and miss the details
o Suppose the experiment was flipping a single coin three times

o A reasonable sample space is
{HHH,HHT ,HTH,HTT, THH, THT, TTH, TTT}

o However some people might divide this up into “more heads than
tails” and “more tails than heads”

o Each of these is an event, a subset of the sample space

o Mhtt = {HHH, HHT ,HTH, THH} has four sample points in it
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Mutually exclusive

o You cannot both have more heads than tails and more tails than
heads. If you had a tie, then neither was true!

o Two events are mutually exclusive if their intersection is empty;
that is, it is not possible for both to happen at the same time.

o Not all events are mutually exclusive.

o For instance the event “get a head on the very first try!” is
{HHH,HHT ,HTH,HTT} and so the intersection with “more
heads than tails” is {HHH, HHT ,HTH}
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Experiment overview
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. Informally describe the experiment
2. Setup the sample space; decide the possible outcomes
3. Gather possible outcomes into interesting events

4. (Next section) describe how often an event is likely to occur if the
experiment is repeated many times. This is the probability.

5. (STA291) After actually running the experiment, decide whether
your probability calculation reflects reality

6. (STAxxx) Decide how many times to run the experiment before
you can decide whether your probability calculation reflected reality



Summary

o We learned the words experiment, sample space, event, and
mutually exclusive

o HW 7A is two questions. Easy questions. DO IT NOW.

o HW 7B and 7C are pretty similar to HW 6ABC
You have better stuff to do during dead week than say

“Gee | could have done this last week, you know,
before my brain MELTED!"

o Monday we will cover 7.2: Probability



