Prof. Girardi Set Operations Unions and Intersections

Example. The universe is R and index set is N.

Let {An}, ey be a collection of subset of R.  Then we have the following subsets of R.

Recall for the two sets

def

AU Ay = union of A; and Ay = {reR:z€ Ay or z€ Ay}

=
I

{z € R: x is in (at least) one of the two sets: A, As}.

2
Also can write as: Ay U Ay = U A, = U A,.
When the index set is N,

U A, = U A, = {z € R: z is in (at least) one of the sets from {A,}, .y } -
n=1

neN

Recall for two sets
A; N Ay 2 intersection of A; and A, e {reR:z€ A and x € Ay}

“ {z € R: z is in each of the two sets: Ay, Ay}
2
Also can write as: AN Ay = ﬂ A, = ﬂ A,.

When the index set is N,
ie. ~ def ..
ﬂ A, = ﬂ A, = {x € R: z is in each of the sets from {A,}, oy } )
n=1

neN

For an arbitrary universal set U and an arbitary index set I.

(Warning. The univeral set U and index set I serve different purposes.) Let {Ai}iel be a collection of subset of U.
The union of {A;},.; over the index set I:
def. ..
UAi = {r € U:zisin (atleast) one of the A;’s}
il
note

“  {z € U: there exists an i € I such that z € 4;} C U.
The intersection {4;},.; over the index set I:

ﬂAi =4 {z € U: z is in each of the A;’s}

iel

. note

= {zeU: x€Aforeachicl} C U
Symbolically,

[erAi & | (Fiel)[zred)] | while [xeﬂAi s | (Viel) [z € Al
iel el
So when I = ().
i€l i€l
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