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1 Problem	1

Let	 .
	
Which	of	the	following	collections	of	subsets	of	 	is	not	a	topology	on	 ?
	
Select	one	alternative:

	

2 Problem	2

Let	 	and	let	 	be	a	topology	on	 .
	
Which	of	the	following	statements	is	false?
	
Select	one	alternative:
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3 Problem	3

Let	 	be	a	topological	space,	and	let	 	be	a	basis	for	the	topology	on	 .	Furthermore,	let	 	be	a	subset	of	
.	
	

Show	that	 	if	and	only	if	 	for	every	basis	element	 	where	 .
	

(Here	 	denotes	the	closure	of	 .)
	

Upload	your	file	here.	Maximum	one	file.

All	file	types	are	allowed.	Maximum	file	size	is	35	GB

	

	Select	file	to	upload

4 Problem	4

Let	 	be	the	set	of	real	numbers	equipped	with	the	standard	topology,	and	consider	the	set	of	rational
numbers	 	as	a	subspace	of	 .
	

Show	that	the	subset	 	of	 	is	both	open	and	closed	in	 .
	

Upload	your	file	here.	Maximum	one	file.

All	file	types	are	allowed.	Maximum	file	size	is	35	GB

	

	Select	file	to	upload
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5 Problem	5

Let	 	be	given	the	topology	 ,	and	let	
	be	given	the	topology	 .

	
Find	a	basis	for	the	product	topology	on	 	expressed	using	bases	for	the	topologies	on	 	and	 ,
respectively.
	

Upload	your	file	here.	Maximum	one	file.

All	file	types	are	allowed.	Maximum	file	size	is	35	GB

	

	Select	file	to	upload

6 Problem	6

Let	 	be	a	topological	space,	and	consider	 	as	a	subspace	of	 	where	 	is	given	the	standard
topology.	Furthermore,	let	the	cone	on	 	be	the	quotient	space	 ,	where	 	is	the
equivalence	relation	on	the	product	space	 	given	by	 	for	all	 .
	
Show	that	 	is	path	connected.
	

Upload	your	file	here.	Maximum	one	file.

All	file	types	are	allowed.	Maximum	file	size	is	35	GB

	

	Select	file	to	upload
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7 Problem	7

Let	 	be	a	topological	space,	and	let	 	be	subspaces	of	 	each	of	which	is	compact	in	 .
	

Show	that	 	is	compact	in	 .

	

Upload	your	file	here.	Maximum	one	file.

All	file	types	are	allowed.	Maximum	file	size	is	35	GB

	

	Select	file	to	upload

8 Problem	8

Let	 	be	contractible	space.
	
Show	that	 	is	path	connected.
	

Upload	your	file	here.	Maximum	one	file.

All	file	types	are	allowed.	Maximum	file	size	is	35	GB

	

	Select	file	to	upload
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9 Problem	9

Let	 	be	a	Hausdorff	space,	and	let	 	be	a	topological	space.
	
Show	that	if	 	is	a	covering	map,	then	 	must	be	Hausdorff.
	

Upload	your	file	here.	Maximum	one	file.

All	file	types	are	allowed.	Maximum	file	size	is	35	GB

	

	Select	file	to	upload

10 Problem	10

Let	 	be	an	integer	that	is	greater	than	or	equal	to	3,	and	let	

	be	considered	as	a	subspace	of	

	where	 	is	given	the	standard	topology.
	
Show	that	the	inclusion	map	 	induces	an	isomorphism	of	fundamental	groups.
(Here	0	denotes	the	origin	in	 .)
	
You	may	assume	as	a	known	fact	that	the	 -sphere	 is	simply	connected	where	 	is	considered	as	a
subspace	of	 	and	 	is	an	integer	that	is	greater	than	or	equal	to	2.
	

Upload	your	file	here.	Maximum	one	file.

All	file	types	are	allowed.	Maximum	file	size	is	35	GB

	

	Select	file	to	upload


