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Topology

�� Show that the continuous image of a compact locally connected topological space is

locally	connected
 Recall� A space X is locally�connected if for every x � X and

any neighborhood U of x� there exists a �not necessarily open� neighborhood V of

x� V � U � which is connected


�� Determine all the geodesics on the surface of a sphere in R� �with the induced metric

from R
��



� Let S be a compact oriented surface of genus g
 We obtain S� from S by deleting k

points
 Determine the dimension of homology groups Hi�S
��R� in term of g and k


�� Let Sk and Sn be unit spheres of dimension k and n respectively� � � k � n
 Show

that any continuous map Sk � Sn is homotopic to a constant map


�� Let B be the closed unit ball in Rn� �B its boundary �unit �n � ��	sphere�� and

f � B � �B continuous
 Show that the restriction of f to �B cannot be a homeor	

morphism


�� S� is the unit 
	sphere in R� and S� be unit circle�

S� � f�x�� x�� �� �� � j x
�

�
� x�

�
� �g � S�

Suppose that D is a closed disk in S� transverse to S� so that S� � int �D� consists

of one point
 Show that ��D� �be homology class de�ned by �D� is a generator for

H��S� � S��



