Numbers,Sets, LinearAlgebra 2025 notes

3 Sets and functions

3.1 Sets

A set is a collection of objects which are called elements.

Write
s € S if s is an element of the set S.

e The empty set () is the set with no elements.
o A subset T of a set S is a set T such that if t € T then t € S.

Write

T C S if T is a subset of .S, and
T = S if the set T is equal to the set S.

More precisely, ' =S if T C S and S CT.
Let S and T be sets.

e The union of S and T is the set SUT of all u such that u € Soru e T,

SUT={u|ueSorueT}.

e The intersection of S and T is the set SUT of all u such that v € S and u € T,

SNT={u|uweSandueT}.

e The product S and T is the set S x T of all ordered pairs (s,t) where s € S and t € T,

SxT={(s,t) | seSandteT}.

The sets S and T are disjoint if SNT = (.
The set S is a proper subset of T if S CT and S # T. Write

SCT if S is a proper subset of T.

The red (and purple) region is S
The blue (and purple) region is T the green region is SUT
the purple region is SN7T
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