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1. Suppose (X,A) is a CW-
omplex and (Xi,Ai), i ∈ I is a 
olle
tion ofsub
omplexes of X . Prove that (⋃i∈I Xi,

⋃
i∈I Ai) and (

⋂
i∈I Xi,

⋂
i∈I Ai) areboth sub
omplexes of X .2. a) Suppose X is a CW-
omplex and A is a path-
omponent of X . Prove that

A is a sub
omplex of X .b) Suppose X is a CW-
omplex. Prove that the following 
laims are equi-valent:1) X is 
onne
ted.2) X is path-
onne
ted.3) X1 is path-
onne
ted.4) Every two verti
es in X0 
an be joined by a path that lies in X1.3. Suppose K is a simpli
ial 
omplex and a, b are verti
es of K. An edge-pathfrom a to b is a �nite sequen
e of verti
es a = a0, . . . , an = b of K su
h thatfor all i = 0, . . . , n ai and ai+1 belong to the same 1-simplex τi. In this 
asealso the sequen
e τ0, . . . , τn−1 is also 
alled an edge-path from a to b.Prove that |K| is 
onne
ted if and only if for every pair of verti
es a, b ∈ Kthere is an edge-path from a to b.4. Suppose g ∈ N (g ≥ 1). Show thatMg (Ng) is a 
onne
ted 
ompa
t 2-manifoldwithout boundary, whi
h 
an be triangulated.5. Suppose K is a 2-dimensional simpli
ial 
omplex and τ ∈ K is a 1-simplexwhi
h is a fa
e of exa
tly n 2-simpli
es. Suppose x is an interior point of τ .Prove that
H1(|Lk(x)|) ∼= Z

n−1.6. Suppose K is a �nite simpli
ial 
omplex su
h that |K| is an n-dimensionalmanifold, possibly with boundary. Prove that |Lk(x)| has the homotopy typeof Sn−1, if x ∈ |K| is an interior point and 
ontra
tible if x is the boundarypoint.Assuming n = 2 prove that |K| is 2-dimensional as simpli
ial 
omplex andevery 1-simplex of K is a fa
e of two or one 2-simplex. Moreover if L is asub
omplex of K generated by 1-simpli
es that are fa
es of exa
tly one 2-simplex, then |L| = ∂|K|.



2Bonus points for the exer
ises: 25% - 1 point, 40% - 2 points, 50% - 3 points,60% - 4 points, 75% - 5 points.


