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in X. This defines a topology on Y, called the quotient
topology of Y (with respect to the map f).

Problem: Prove the following lemma.

+: £ : X~=»Y 1is continuous; and amap g : Y - Z 1is con-

finuous <—> ge f : X » Z 1is continuous.

Example: Let X Dbe a topological space, and A c X a subset.
Let Y be the set obtained by collapsing A into a point, i.e.
Y consists of {A} (which forms a single point in Y) and of
the points of X - A. Let f : X =+ Y be the map which leaves
the points in X - A unchanged and which maps each point x € A
into the point {A} € Y. Then Y with the quotient topology

is denoted by X/A

FEuclidean space

Throughout this section n 1s a natural number. We denote by

| .Y x, €R}

n—
R = {(Xl’ ceey X)) 1<n 5

n
the set of all ordered sequences of n real numbers. In Rr"
we have an addition, a multiplication with real numbers and a
scalar product: if x = (Xl""’xn) and y = (yl,...,yn) are

points in ®? and 2 €R, we define:

n
Xty = (xtyy, Xotys, .., Xty ) € R
A s x = (Axl, AXgy vnes Xxn) e R"
_ n
(x, y) = (le1 X,y t o Xnyn) € R
2 2 2
=l = L /(x,x) = ,+/&2 LR SR i
We have the following "Schwarz inequality":
[z, < L=l - ] vl
Therefore, if x,y e R" -{0}, — (x.y) lies between -1 and

=l -1lyll
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