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Exer
ise 1.

Let Z be a n-dimensional TQFT (over k) and M be a 
losed oriented n-manifold. Then the

tuple (M, ∅, ∅, id∅) is a n-
obordism and the k-linear map

Z−1
0 Z(M, ∅, ∅, id∅)Z0 : k → k

is the multipli
ation by a s
alar Z(M) ∈ k. Prove that Z(M) is a topologi
al invariant of M .

Exer
ise 2.

Let Z be a n-dimensional TQFT (over k) and C be a 
losed oriented (n − 1)-manifold. Prove

that the k-ve
tor spa
e Z(C) is �nite-dimensional.

Exer
ise 3.

Prove that any 1-dimensional TQFT (over k) is entirely determined (up to equivalen
e) by an

non-negative integer (the dimension of the k-ve
tor spa
e asso
iated by the TQFT to the point).

Exer
ise 4. (Mednykh's identity)

a. Let (A,m, u,∆, ε) be a semisimple 
ommutative Frobenius C-algebra and let e1, . . . , en be its

primitive idempotents. Consider the 2-dimensional TQFT ZA asso
iated to A. Prove that for

any 
losed 
onne
ted oriented surfa
e Σ of genus g,

ZA(Σ) =
n

∑

i=1

ε(ei)
1−g.

b. Let G be a �nite group. Denote by Irr(G) the set of isomorphi
 
lasses of irredu
ible 
omplex

representations of G. Prove that for any 
losed 
onne
ted orientable surfa
e Σ,
∣

∣Hom(π1(Σ), G)
∣

∣ = |G|1−χ(Σ)
∑

V ∈Irr(G)

dim(V )χ(Σ)

where χ(Σ) is the Euler 
hara
teristi
 of Σ.
Hint : 
onsider the state sum triple (C[G], a, µ) of Exer
ise 1 in Sheet 1.


