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A list is an ordered sequence of objects.
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A list is an ordered sequence of objects.

e (1,2,3)
° (1,1,2,3,4,3, 1)
e (1,2,x,s,S,Z)
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A list is an ordered sequence of objects.

e (1,2,3)
° (1,1,2,3,4,3, 1)
e (1,2,x,s,S,Z)

The length of the list is the number of objects in the list.
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A list is an ordered sequence of objects.

e (1,2,3)
° (1,1,2,3,4,3, 1)
e (1,2,x,s,S,Z)

The length of the list is the number of objects in the list.

e (1,2,3) has length 3.
e (1,2,2,1) has length 4.
¢ () denotes the empty list and has length 0.

Kevin James MTHSC 3190 Section 2.7 Collections



EQuALITY OF LISTS

Two lists are considered to be equal provided that they have the
same length and that the elements in corresponding positions are
the same.
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EQuALITY OF LISTS

Two lists are considered to be equal provided that they have the
same length and that the elements in corresponding positions are
the same.

The above definition requires that we are able to discern equality
of the objects allowed to appear on our lists.
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Two lists are considered to be equal provided that they have the
same length and that the elements in corresponding positions are
the same.

The above definition requires that we are able to discern equality
of the objects allowed to appear on our lists.

EXAMPLE

° (1,2,3)=(1,2,3),
e (1,2,3) #(1,2,3,4),
o (1,2,3) #(1,3,2).
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Lists of length 2 are referred to as ordered pairs.
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Lists of length 2 are referred to as ordered pairs.

How many ordered pairs whose elements are 1,2 or 3 are there?
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Lists of length 2 are referred to as ordered pairs.

How many ordered pairs whose elements are 1,2 or 3 are there?

The number of ordered pairs whose elements are chosen from
1,2,3,...,nis n°.
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Lists of length 2 are referred to as ordered pairs.

How many ordered pairs whose elements are 1,2 or 3 are there?

The number of ordered pairs whose elements are chosen from
1,2,3,...,nis n°.

THEOREM (MULTIPLICATION PRINCIPLE —1°" VERSION)

The number of ordered pairs that can be constructed when the
first element is chosen from among n items and the second
element is chosen from m items is nm.
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List all ordered pairs with the first element chosen from 1,2 or 3
and the second element chose from A or B.
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List all ordered pairs with the first element chosen from 1,2 or 3
and the second element chose from A or B.

EXAMPLE

List all ordered pairs with the first element chosen form 1,2 or 3
and the second element chosen from

Aor B if the first element is 1,
C or D if the first element is 2,
E or F if the first element is 3.
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PROOF OF MULTIPLICATION PRINCIPLE
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PROOF OF MULTIPLICATION PRINCIPLE

List all ordered pairs whose elements come form 1,2,3 or 4 and
repeats are not allowed.
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COROLLARY

The number of ordered pairs without repeats whose elements are
from {1,2,...,n} is n(n—1).
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COROLLARY

The number of ordered pairs without repeats whose elements are
from {1,2,...,n} is n(n—1).

Find all lists of length 3 whose elements are 1, 2 or 3.
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COROLLARY

The number of ordered pairs without repeats whose elements are
from {1,2,...,n} is n(n—1).

Find all lists of length 3 whose elements are 1, 2 or 3.

PROPOSITION

The number of 3 element lists where the elements are

1,2,...,(n—1) ornis nd
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Find all lists of length 3 without repeats whose elements are 1, 2, 3
or 4.
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Find all lists of length 3 without repeats whose elements are 1, 2, 3
or 4.

PROPOSITION

The number of 3 element lists without repeats where the elements
are1,2,...,(n—1) orn (forn>3)is n(n—1)(n—2).
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GENERAL MULTIPLICATION PRINCIPLE

Consider lists of length k where there are a; choices for the jth
element where 1 < j < k and a; € N. The number of such lists is

PROOF.
We will induct on n. L]
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For n, k € N, we define
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DEFINITION

For n, k € N, we define

k—1
(M =TLn =) =n-(a=1)-(n—k+1)
j=0
The number of length k lists whose elements are 1,2,...,(n— 1)

ornis

{nk if repeats are allowed, and

(n)k if repeats are not allowed.
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