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1. Groups and their actions:
2. algebraic,
3. geometric and
4. combinatorial aspects
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∐
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• learn about subgroups up to conjugacy
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kG-modules

G � k-vector spaces

definition
permutation module = k(S)

‘Most’ kG-modules are not permutation modules.

characteristic p

• wild classification problem
• ?



first suprise

note
S indecomposable 6⇒ k(S) indecomposable

Still, ‘most’ kG-modules are not p-permutation modules.

theorem (balmer-g.)
Every kG-module admits a finite p-permutation resolution.

corollary

Db(kG) = 〈p-permutation modules〉4
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what about more general coefficients?
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permutation generation
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R-perf(RG)

?
= 〈permutation modules〉4,\

corollary (rouquier, mathew, balmer-g.)
Permutation generation holds for R regular.
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permutation generation
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Remark
In fact, for any R, the right-hand side is characterized by the
cohomological singularity .



what about more general coefficients?

G � R-modules

permutation generation

Db
R-perf(RG)

?
= 〈permutation modules〉4,\

corollary (rouquier, mathew, balmer-g.)
Permutation generation holds for R regular.

Question (Mathew)
When does permutation generation hold for spectral
coefficients?
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Spc(T) space encoding tt-ideals in T
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G-sets kG-mod

Db(kG)

K(G) =

• perfect complexes of cohomological Mackey functors
(Thévenaz-Webb)

• geometric Artin motives (Voevodsky)
• compact spectral modules over constant Mackey functor
(…, Fuhrmann)
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• ppdim(M) = minimal length of p-permutation resolution
• ppdimk(G) = max {ppdim(M)}

G = C5
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k→ kC5 → k⊕ kC5 → kC5 → m3

k→ kC5 → m4

kC5 → m5
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theorem in progress (g.-walsh)
Let G = Cn with p-Sylow Cpr .

1. ppdimk(Cn) = ppdimk(Cpr).
2. ppdim(⊕Mi) = max {ppdim(Mi)}.
3. Every indecomposable admits a minimal p-permutation
resolution ‘of the form above’.
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third surprise

theorem in progress (g.-walsh)
Let G = Cn with p-Sylow Cpr .

1. ppdimk(Cn) = ppdimk(Cpr).
2. ppdim(⊕Mi) = max {ppdim(Mi)}.
3. Every indecomposable admits a minimal p-permutation
resolution ‘of the form above’.

G = C9

1
2

3

4
56

7

8

9
m1 → m9 → m9 ⊕m3 → m4

m3 → m9 → m9 ⊕m1 → m4

ppdimk(C9) = 2



computations

corollary
ppdimk(Cp) = p− 2

ppdimk(Cpr)

r
p

2 3 5 7 11 13 17 · · · 31

1 0 1 3 5 9 11 15 29
2 1 2 5 7 13 15 21 39
3 1 3 7 11 19 23 31 59
4 2 4 9 13 23 28 37 71
5 2 5 11 17 29 35 47 89
6 2 6 13 19 33 40 ? ?
7 3 7 15 23 39 47 ? ?
8 3 8 17 25 ? ? ? ?
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Thank you!
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