FST 6-4 Notes

Topic: Counting Strings without replacement

GOAL

Cover the most general type of permutation without replacement, and present the familiar

formulas for P.
SPUR Objectives Vocabulary
B Find the number of stnngs without
replacement. permutation
C Evaluate expressions using permutation of n objects
factorials. taken r at a time, P,

| Calculate probabilities in real
situations.

J Use permutations to find the number
of ways of arranging objects.

Warm-Up
Ten permutations of the letters AELST are legal words in the game of
Scrabble® using the Official Scrabble® Players Dictionary, 4th Edition.

1. Name as many as you can.
Tales Stenl Taels

Stale. |east Teols
Tesia. Setal
Slate. Stela

2. If the letters AELST are ordered at random, what is the probability
that the ordering forms a legal word in Scrabble®?

DS LA | = [0l
Prob = legal wods.
otal

In volleyball, a team plays 6 players at a time, three at the net and
three behind. How many different ways are there to arrange three
at the net from the six who are playing?

net G- -4

behind _




As in the last example, arrangements with replacement are called fe C m (A + a.zh D/LS

In the last example, 6 players were taken 3 at a time = G P3 - 6 , 6 » L} 3 120

The number of permutation of n objects takenr at a time = m F(\

Theorem (Alternate Formula for P )

n!
P ==

Factrial n!

[

Example : 59279
L LA )

An art gallery has 12 paintings by Renaissance painters but only
h room to show 8 of them. In how many ways can they
&8 of the 12 paintings in the 8 places they have for them?

2Py =12 _12l _12.109-99-6: 548
| (12-)DL AL~ HB 2 L
_As a product o inteprs As a r‘mho of 2 Soctorinls
2% = 1200980465 125 555 7

Permutations of n Objects Taken n at a Time

Evaluate { 19953400

There are n! permutations of n different elements, That is,

e r]P7 =71

Ol=1

Definition



Example 3
Tired of hearing his 17 students argue about who gets to be first In line, first-
grade teacher Kerry Okle decldes to put the students In a different order every
time they get In line. He decides to list all the possible orders so that he will
not duplicate any of them. If it takes him 20 seconds to write each order, how
long will It take him to finish his list?

78y =170 =356 x10" ways
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If he decided to put the 6 girls in his class first and then the 11 boys, how many different

orders would he have? =225 }7?3:! 11
(e Pl 0
G-l
=231 10" ways




