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A tree diagram is another way to organize the
outcomes of a multi-stage experiment.

For Ex: A customer can choose from two Main
enirees, three salads , and two desserts for dinner

How many dinner variations can this customer
choose frome
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COUNTING BY USING A TREE DIAGRAM

« We can organize the information by letting
* M1 and M2 represent the two main entrees. S1, S2, and S3

represent the three different salads

Al and A2 represent the two ditferent desserts.
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COUNTING BY USING A TREE
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COUNTING USING A TREE
DIAGRAM
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For each of the previous examples, the possible outcomes were
isted and then counted to determine the numlber of different

outcomes.

However, it Is not always possible or practical to list and count
outcomes.

For example, suppose we tried fo draw a tree diagram for all
twelve questions In the previous example.

Turns out there are 4096 possible ways fo answer all fwelve
questions. Drawing a tree diagram would QUICKLY get out

of hand.
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Consider again the problem of selecting a dinner.
By using a tree diagram, we listed 12 possible dinners.

Another way to arrive at this result is to find the product of
the number of choices available for Main entrees, salads ,
and desserts.
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For the example of tossing two dice, there were 36 possible
outcomes.
We can arrive at this result without listing the outcomes by

finding the product of the number of possible outcomes of
rolling the red die and the number of possible outcomes of

rolling the green die.
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This method of determining the number of
outcomes of a multi-stage experiment without
listing them is called the counting principle.
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A horse race has 7 horses. How many different ways they
can get 157, 2nd, and 3@ rank assuming there are no fies?
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Consider an experiment in which balls colored red, blue,
and green are placed in a box.

A person reaches into the box and repeatedly pulls out a
colored ball, keeping note of the color picked.

The sequence of colors that can result depends on
whether or not the balls are returned to the box after each

pick.
This is referred to as performing the experiment with

lacement or without replacement.
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Consider the following two situations:

How many three-digit numbers can be formed
from the digits 1 through ? if no digit can be
replacede

How many three-digit numbers can be formed
from the digits 1 through 9 it a digit can be used
repeatedly¢
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How many four-digit numbers can be formed from
the digits 1 through 9 it no digit can be replaced?
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How many four-digit numbers can be formed from
the digits 1 through 9 it a digit can be used
repeatedly¢

UNIVERSITY

COLUMBUS STATE
)




Does a multi-stage experiment performed with
replacement generally have more or fewer
outcomes than the same experiment performed

without replacemente
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From the letfters a, b, ¢, d, and e, how many three-letter groups can
be formed If:

A letter can be used more than once®¢
Each letter can be used exactly once?¢
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