
Math 5345H Topology
Chapter 0

For sets X,Y we define
Y     X
Y     X
X-Y
The empty set

Notation to define a set, such as
X x Y =
A function  f : X -> Y

The identity function  1 : X -> X
The image  f(X)

For subsets  W, W’ of  X the union and intersection

If  Z  is a subset of  Y , the inverse image of  Z

A function  f  is one-to-one or injective

A function  f  is onto or surjective

Both injective and surjective is called bijective 
and there is an inverse function

If  f : X -> Y  and  g : Y -> Z are functions, the 
composite function

(pemage
· means yeY =>yeX , eveudementof

f (i) = f(x2) = xi =X2fX ,,XzC means yeY yeX andY*X
oxy = [xX(x *3=
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VyeY, JxeX , f(x) = y ,
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& (X ,y)(xX ,yeyz = 3(xyj) : XeX , y=3
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fix->Y gives a function F -XWe may write just f
is 1nY

forall
= EyeY/JXeX , y = f(x-ImLf)

gofzgt : X-> Zthere exists

defined by (gf)():= g (f(x)WoW' = ExEX/ *W orneW'3 -- ↑

definition of left sideWnW' = EXEX/veW and x+W'3



A relation on a set  X

A relation is called an equivalence relation if

Proposition. If  ~  is an equivalence relation 
on  X  then each element of  X  belongs to 
precisely on equivalence class.

is a subsetof XXX.
It is a setof pairs (a, b) , a, beX .

-

The book writes the subset as w & It is the same as expressing X as aWe write and to mean (a, b) lies in of subsets ↑disjoint unionthesubset ↑equivalence-

The class of xeX isDefinition SExample : X = E) , 23 ·

(x] = y =x =EyeX(Xvy3& ( , 2)3 is a relation .
In I is correct

.

Proof - #ye[x] ten x < (y] and

(x] = (y] .To betis if le(X]itsatisfies VxeX reflexivity then awa and wy. Now you(s) + vy()ywX symmetry and yoxwu so you , nely]
(t) X-Yandynz => Xwz . Thus [] [ (y] · By symmetry (g] = (*]

transitivity. so (x] = [J]· Two equivalenceclass
&

are the sameorWe know
Howmay doeSee disjoint - EveryRKNQO element is

-

- [a , b) =EXR)ax < b3 class3


