[Lesson 5¢ - Counting and Permutations

Objectives:

~ (Jse the Fundamental Counting PrinCiple
~ Calculate Permutations
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Example 1: Draw a tree

Suppose your state is addihg g new area code. The first
digit must be a 6 or @ 7, the second digit must be g 0 Or
1, ahd the third digit Cah be 3, 4, Or 5. How many area

codes are possible? — @ — @ —
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The Counting PrinCiple

1f we have an event - K - that Can
happen in K ways and an
independent event - [V] - that
Ccah happen in m ways,

Then event K followed by event V|
Cah OCCur in ( K X m ) ways.




[Lesson 5¢ - Counting and Permutations

Definhitions:

Independent Event: Onhe choice does
not affFect anhother choice.

Dependent Event: OQhe choiCe does
affFect ghother choice.
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Example 2: {Jse the Counting PrincCiple
How mahy area codes are possible if we limit the
digits as follows? First: #'s 2-9, Second: #'S 0, 1 ahd
Third: #'S 0-9. 2
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Example 3: {Jse the Counting PrinCiple

How manhy four-letter patterns Cah be formed usinhg the
letters A, B, C, and D if each letter is used exactly
once?
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Example ¢ (Jse the Counting PrincCiple
How many two-digit numbers Cah be formed from the

digits 1, 2, 3, ¢4, and 5 if repetitions are allowed?
5. 5 =25 +w d.in**g\
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HOU KNOW WHAT T THINK | | IF [ ASKED s0V How
YOU MAVE SIR 7 YU HAVE | | AMANY lAYS THAT NINE
YHATH ANZIETY
Pl

SEE? YOU HAVE
* MATH ANKIETY 7
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EXample 5:

[et's help Peppermint Patty overcome her math anxiety.
Find out how many ways 9 different booKs Cah be
arranged on a shelf. (Thisis a DEPENDENT EVENT
because the book we piCk depehds oh what other booOKS
we have piCked previously...)
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Example 6:

How many different ways Can 5 Cars be parked along the
street if the only red one must be in the middle? (This is
a DEPENDENT EVENT.)
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Ever wondered what the "I" means
in math? Well, how we are going to
£find out.

Factorial uses the sympol “" ahd means
tO multiply by each integer |ess thanh the
numbper.

For example, 4! means 4 -3 -2 - 1.

alculator:  MATH — PRB ¥ 4:!

Bk “U
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EXample 7: EValuate eaCh expression.
a.) 6/ =F20 b.) 10! = H,28%00

c) 2t =7 d.) 1 = |

e.) of =1 |
\daﬁn%oﬂ
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Permutations

When a group Of objects is arranged
in g certain order, the arrahgement

IS Called a PERMUTATION.
definwizx Order matters! == ¥X

.Emk —\ m+
no+t. _\ f ot
nl The n is the total
Permutations:  FP(n.r)= = —11-“)' = H‘Pr humbper ahd ther is
' how mahy we heed to

order.
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Example 8: Permutation

A group Of 5 teens went to the movie theater. They
found a row with 7 empty seats. How many different
ways Can the teens be seated in the row?

We can use the Counting PrincCiple to help us. (Hint:

find the number Of permutations (Order) Of 7 seats, taken

5atatime.) _
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Calculators Can help us out solving
Permutations. TR O PR

nPr
_qcr

4: !
SirandInt
& randHorm ¢

1. GO t0 "Math”

2. Then arrow over to "Prob".
3. Find the "nPr"

The n is the total humbper and the r is
how mahy we nheed to Order.
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Example 8: Permutation - use the Calculator

A group Of 5 teens went to the movie theater. They
found a row with 7 empty seats. How many different
ways Can the teens be seated in the row?

Remember hPr~~~nis T andris_ B . P@.5).
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EXample 9:
How mahy ways Can 3 books pe placed oh a shelf if they
are chosen from a selection of 8 bOOKS?

P(%,3)= $nPr3= 330 ways ()
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Distiguishable n
Permutations /*°

Permutations with repeated elements: —I'
PeHoffimes a letter 2 7
Example 10: VepLaAs

How many ways Can we arrange the |etters in the word

BANANA? b lathers
(Hint: Divide by the Factorial of the |etters that repeat.)

Repeats ! ! _
A3 2031 (213
N:2 |
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EXample 11:

How many ways Can we arrange the letters in the word
PERPENDICULAR? |3 latters
(Hint: Divide by the FacCtorial Of the |etters that repeat.)

:F' 7 Y‘bE __E_E.—-— =
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R:2 235,393 600 ways
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Objectives:

~ (Jse the Fundamental Counting PrinCiple
~ Calculate Permutations

Cah you?
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Homework:

Assignment 5¢

#11 - jusSt so|ve - ighore the instructions
AND

TReview for Test 1
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