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Quotient Topology |

_

alence relation ~ which is reflexive
and y ~ z imply Z ~ z). The set
logy whose opell sets are the
/ ~ are open Sets in X. |

Definition. Let X be a topological space with an equiv

(x ~ T), symmetric (T ~ Y implies y ~ ), and transitive (T ~ Y

of equivalence classes Y = X/ ~ can be endowed with quotient t0po
cubsets of Y which preimages under the canonical pro jection X — X

camples.
(1) Let X =1 = 0,1] be the unit interval with the i Y

equivalence relation, 0 ~ 1, gluing the end-points. 0

H _
The quotient space X / ~ is a circle g _
,\ﬁ..& Let X = I? = [0, 1] x |0, 1] be the
unit square with the equivalence relation, . G _
(t,0) ~ (t,1) for a1 0 < t < 1, gluing the ~— v
site sides. The quotient space X/ ~ _

Oppo
is a cylinder.

(3) Let X = I2 be the unit square with the |
. lence relation, (t,0) ~ (1 —t,1) for
\g _mwﬂ.ﬁ._,”_,dﬂm.. y y )

] 0 < t <1, gluing the opposite sides
reversing the orientation. The quotient
space X/ ~ is the Mobius band.

(4) Let X = J?2 be the unit square ._
with the equivalence relation, & b |
(t.0) ~ (t,1) and (0,2) ~ (1,1) 1L -
for all 0 < t < 1, gluing the oppo- <l > P

|

site sides in pairs. The quotient
space X/ ~ is the torus.
] f
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