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Summation notation

“Recall” that we can write a long sum of a bunch of numbers using
summation notation.
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We can even write infinite sums:
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Indexed sets

Suppose we have a bunch of sets A1, Az, ..., A,
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Indexed sets

If A1, A, ..., A, are all sets, then

U A; = {x : x belongs ta_at least one set A;}
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Indexed sets

n
ﬂ A; = {x : x belongs to every set A;}
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Indexed sets

One can also take the union and intersection of infinitely many sets.
ie1 A and 24 A;.

P
[
NA—
[
—
C
C
—_— =
L
\N

Example. For each i € N, let AZ,:' i _

What iS U?il Ai and ﬂ?il A,?
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Index sets t=y

Instead of numbering the sets, one can label them with elements of
any set / called an index set.

Uie Ai is the set of elements that belong to at least one of the sets
Ai.

(ic; Ai is the set of elements that belong to every one of the sets
Ai. A
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Index sets example

Let C be the set of Counties in the state of Connecticut (there are 8
of these). For each county ¢ € C, let T(c) be the set of Towns in

that County.

For example, if ¢ is Tolland County, then the elements of T(c) are
Andover, Bolton, Columbia, Coventry, Ellington, Hebron, Mansfield,
Somers, Stafford, Tolland, Union, Vernon, and Willington.

What is U.cc T(c)?
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Index sets

Let
Ry ={r:reR,r>0} = (O_)OO)
71: >
For every real number r € R, let

A ={(x,y) e R?2: x2 +y? < r?}.
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Index sets
What is (,cg, Ar? \
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Example
What is (;ex[0, 7 + 1]?
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Example

T T
Suppose that / and J are sets, that J # (), and that ==& Is
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Explain.

I'—' i\ﬂjng
1= {‘\{E

LJQ."\O&’Z A\JAL3A3
sds, N A, = A OA VA

a¢c€T _ (\A
A A, = O

A He



Lo&% S\de = ix Ye Ay ad X e Xzand %3
12\3(& g = re KeA 0w xeALy

*\w%m AOG (A S A0,

T =7 N Ssc xeZ XlStJJ-QV\k

J<
T nA < O\ A ?

el

N

JHS v o AL OALN A~ NANAN -
- §n X@Awﬁﬂ%wezb

Qe T ... ANA QAL (AL
%x XG/AW Qv\k“faw NA

m\ow%\u\%h Q,\HO V\E_Z_ (\.‘\)_QQA
“\ K =Y A B \Aﬁ‘Zav}

N fon.,

G@\z\w\a& C e
& XM«W\%\DA %\wméo\et
'Hu\ sne  JEL, X V;szQng o Ae Q‘,\w%

0\93_ A—MRVVL_
m AR = ﬂ A‘\
oeT a &y



