Math 434 January 25, 2010

Notes on Sets

* A set Xis a collection of elements (objects). Write x € X to indicate that element x is
a member of set X.
* Sets X'and Y are equal (X =) if they have the same elements:
o Forallx,xe Xifandonlyifx&Y.
* Aset Sis a subset of X (denoted by S C X) if all of its elements are members of X.
Formally: If s€ S, thense X.
o Note that from these definitions, it follows that X C X.
* Aset Sis a proper subset of X (denoted by SC X) if SC Xand S = X.
* |t follows from the definitions that two sets X and Y are equal if and only if they are
subsets of each other: X = Yiff YC Xand XC Y.

* The empty set (written J) has no elements.

e |f Xand Y are subsets of a set Z, then:
o Theintersectionof Xand Yis: X NY={z:z&Xand z €Y}
= Jtfollowsthat XN YC Xand XNYCY
o Theunionof XandYis: X UY={z:zeXorze&Y}
= |tfollowsthat XC XU Yand YC XUY
o The difference between X and Yis: X—Y={x:x&€ Xand x & Y}
The complement of Xis: X’=Z-X={z:z€ Zand z¢& X}
o Sets X and Y are disjoint if they have no elements in common; i.e.:
= XNY=yY
= |t follows from the definition that X and X’ are disjoint: X N X’ =<
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