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Unit 5b Day 11: The Types of Numbers and Closed sets

Focus Question: What are the types of numbers that exist? Are they closed?

. A. Sets

A set is any group of numbers. F
Some sets are very common and get names. For example 2, 4,0, 8...

or example 4, 9, and 10 can make up a set. [t is a set with 3 numbers.
is the set of even numbers.

Give the name of each set of numbers below.
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B. Closed -

A set is considered “closed under an operation” if any two numbers from that original set are combined

using the operation and the answer is still part of that original set.
X If you can come up with a single time that the answer is not in the set. then it is not closed. The time that

'+ doesn’t work is called the counter-example.
For example, the original set of 4, 9. and 10 is NOT closed under addition because 4+9 = 13 and 13 1s
NOT in the original set. The set ot even sumbers is closed under addition because 4+6 = 10 and 10 18
«till an even number. Any two even numbers added together will always result in an even number.

Are the sets below closed under addition? If the answer is no, provide a counter-example.
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3. 3.5.7,11,13,17...\No  |3+0

C. The Number System
All numbers are classified using The Complex Number System (all numbers are complex).

It is first decided if a number is Real or lmaginary.?‘(\hfe’ll talk about these in a later unit!)
All real numbers are then classified as either rational or irrational.
We will be working only on the Rational Numbers today.
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Natural The counting numbers .,
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Integers Positive or Negative Whole . 6 O ___:)\ B
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Rationals Any number that CAN BE written
" s -2 2 =10
as a ratio of 2 integers (and the _ 2 i

denominator is not zero) - ¢
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Below is a diagram of how the number system is organized. Classifying can be tricky because we are used to

oiving “the best” or most specific classification and forget that a number (or shape or “thing™) can meet a more

oeneral definition as well.

Complex Numbers

Real Numbers: —5, —\/5, 0, '\/5, g, 9

[maginary

Irrational
Numbers:

-V3
V5

Rational Numbers: —5, 0, g, 9

Integers: —5, 0, 9

Whole Numbers: 0, 9
[Natural Numbers: 9

Numbers:

—41

. Why is -5 listed as a rational and not
just an integer? .

2. Why is 9 listed as an integer and not
just a natural number?
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3. True or false’(if false give a counter
example): All Natural numbers are
rational.
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4. True or false (if false give a counterexample): All Integers are natural.
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D. The size of infinity
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1. Are the natural numbers infinite? Explain.
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2. Are the integers infinite? Explain. . PRI >
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3. Are there different sizes of infinity? Explain.
4. Which has a bigger infinity, the integers or therationals? Explain.
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E. Rational Numbers and Closed Sets MO T VIALS
Question Circle One Example or Counter Example
Are the natural numbers closed under ﬁfw“ | 4 |
o YES ) NO |
addition” Y
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Are the rational numbers closed under /YTS NO 4 . _ L
subtraction? @ B =S o] | O |

Are the integers closed under division?

Are the natural numbers closed under
multiplication”

Are the integers closed under subtracti()@ NO | — L—\ - _LQ = G 1 o2 w:ft(ﬁ
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Are the rational numbers closed under 2 W 1
X . ( NO | == = =35 .
division? g » 2 9% L 1-u
RS Q= 0 3 ¥




