Then the permutation

1 2 3
g 1 2

will reshuflle the figures into the following order.

Problem 5 For the original order of figures given on page 5,
write down the permutations that correspond to the following
pictures.

1 23
3D




) A ®,
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1 23
22

Note that the last permutation does not reshuffie anything

at all. Permutations of this kind typicall

called trivial. A trivial permutation is still

an important one!

y denoted as e and
a permutation, and

Problem 6 Write down the trivial permutation for n = 5.

1 23
RTRN"
| 2

Problem 7 For the original order of figures given on page 5,

draw the figures in the orders prescribed by

the permutations be-

low. Use the space to the right of a permutation to draw the

corresponding picture.

123 —
32 1

1 23 1 A
21 3 N E




Recall that n! = 1 x 2 x ... x (n —1) x n. For example,
l=1x2x3=06.

Problem 8 Compute 5!

ol = Bxdyd x| = 120

Problem 9 How many pefr‘mumt@on of four elements are there?
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Problem 10 How many permutation of n+1 elepients are there?
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Problem 11 Write down a permutation of four elements.

1 234
| 2 24
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Problem 12 Write down a permutation of four elements that
keeps the third element in place.

1 2 ?a 4
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Find the number of permutations of four elements that keep the
third element in place.

The number = 3xx1x| = 6

It is possible to combine, or multiply, permutations. For ex-
ample, let us apply the permutation

1 2 &
5“(213)

to the marbles already reshuffled by the permutation

. 1 2 3
- \3 12/

T'he permutation 0 switches the first and second elements, so
1 2 &
) i = 4
( L & 2 )

Let us take another look at the above computation using the
figures from page 5. Originally, the set of the figures is ordered

as follows.




The permutati

OlIl

produces the picture below.

The permutation

applied to the lat

1 2 3
=213

ter configuration gives us the following.

ORVA

Comparing the last picture to the original gives us the answer.

Note that 1n t!

on the right, o, t!

1 2 3
5”_(:_ 3 2)

he product 0 o ¢ of permutations, it 1s the one

hat acts first on the set it permutes!
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