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Review of Understanding Permutations.

@ (2) Find the result of the following permutation:




g vs. Switching Cards.

ur partne
1,2,3,4,5 written on

em on the table in the n

original order (1,2,3,4,5) by

Switching Position

(1) Play the following game with yo
o Take 5 cards with numbers

r several times:*
them;

ew order;
« Mix the order of the cards and put th

« Ask your partner to return the cards to the

repeating the following operation:

(a) switch card in position 1 with a card in another position:

. . = f?
7 Do you think you can always return to the original order this way!

b ;fé»
VA + n on it with any other card;

(b) switch card with number 1 writte

Do you think you can always return to the original order this way?

Com/péfﬁie games in parts (a) and (b).

(2) Let’s look at how the ‘drder of the cards on the table corresponds to a

permutation.
(a) Suppose that we have the following permutation:
g A

Kol @2 />

Write down the order of the cards on th
e table that .
permutation: corresponds to this

i

b this permutation below:
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(b) Supp(r; the cards are put on the table in the following order:
ik 4

Write down the

] beérmutation that corresponds to how this order was
obtained when th

e cards were originally in chronological order:
i 2 M i
Rt

ZE e

Draw the braid that corresponds to this permutation below:
/ B 20
2 4 B D

(3) Suppose the cards are in the order (3,2,4,1). How can we get back to the
original position (1,2,3,4) by performing several switches with position 1 G.e.,

( : with the card that is on the left)?
4 2 %Y e
Model this with the following: = >
of 5 2 = |
e First, switch cards in positions 1 and 2. o
) 4 2 |

3
e Second, switch cards in positions 1 Jil oamd; g4 o 5

e Third, switch cards in positions 1 and " /A




4

ws 215,4). How can we get back to the

(4) Suppose the cards are in the or?er (15;; 1es with position 1?
o1 iti 5) by periorm 4 .
original position (12,34,

« Model this with the following:
. :
3 2 | ol First, switch cards in positions 1 and ’

o

g several switc

>4_ _ Second, switch cards in positions 1

|

5;—?9 X and =
4 Bid =8 .. ’
s dn _ Third, switch cards in positions 1 and E

— Forth, switch cards in positions 1 and N ‘
D : N /A

— Fifth, switch cards in positions 1 and

N/

— Sixth, switch cards in positions 1 and

Note:You may not need to use all 6 of these steps, you can you less and
still put it into the original position.

Composition of permutations is NOT Commutative. ‘

(1) Find the result of the permutation by performing two transpositions in a row:
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E > / * Model this with cards to figure out where the positions move after the

two switches:
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(2) Find the result of performing two Permutations i
S 1n a row:

ek 0($¢¢) (123
2332 2 £ 12

ﬁ 2|

[

/

o« Compare the results from 1 and 2. Are they the same? Why or why not?

Does the order matter in which you perform these two permutations

matter?
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(3) Find the result of the two permutatlons G2 3 4
@ R
: 2 184 125

(b) R by 1} A
198 4\ b T |
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o i o 21 4 3
TZ = | 2 S S i X 3 4
l l % ’T; oT; = J /
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(c) Compare the results. Are they the same? Why or why not?

e Ao poumulilicns en

Compmulin
(d) Does the order in whicK4ou perform these two permutations matter?

/3

(e) What is the difference between this problem and the previous ?
one?
]
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More Problems.

: ense plates are possible if the first symbol is
ning four are digits 0-9? (Letters and digits can

e - o - 5 - 2(GQoOD

——————

A-? : O’G) Y= O—- 4 O-9

2. There are two plates on the table. One plate has 10 different candies, the
other has 8 different fruits.

{?
a ~\HOW many ways are there to choose one candy’
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10 cpndoss  chevse | => 0O wid

</

\ S

' /OW M?:D IOMJO%;Z Zs;dé])?%‘ 2‘1‘}&\2,

G ol A B A BN =10/

1ts?
& )H many ways are there to choose seven fruits?
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