
• Return to UnramDeg3

H3nr.gap

Definition of 

H4pFromResolution

‣ H4pFromResolution(RG)

prints the number of conjugacy subgroups  with  which is
the maximal one having the same commutator subgroup , their
SmallGroup IDs of GAP and the computing progress rate, and returns the list

 for a free resolution  of  where  is the abelian invariant

of  with respect to Smith normal form,  is the abelian invariants of

 with respect to Smith normal form and  is generators of

 in  for a free resolution  of .

H4pFromResolution with "H1trivial" option

‣ H4pFromResolution(RG:H1trivial)

prints and returns the same as H4pFromResolution(RG) but we reduce the
number of subgroups  (see see [HKY20, Section 5])

Definition of 

where

 and  are given in [Pe08, Definition 5] or [HKY20, Definition 2.11].

H 4
p (G, Z)

H 4
p (G, Z) := ∑ CoresG

H(Image{H 2(H, Z)⊗2 → H 4(H, Z)})
D(H)⪇H≤G: up to conjugacy

H ′<H: maximal with
D(H ′)=D(H)

∪

H ≤ G D(H) ⪇ H
D(H)

L = [l1, [l2, l3]] RG G l1

H 4
p (G, Z) l2

H 4(G, Z) l3

H 4
p (G, Z) H 4(G, Z) RG G

H ≤ G

H 4
nr(G, Z)

H 4
nr(G, Z) := ⋂ Ker(∂̃ H,g)

H≤G

g∈ZG(H)

m̃∗ ∂̃

https://www.math.kyoto-u.ac.jp/~yamasaki/Algorithm/UnramDeg3/index.html
https://www.math.kyoto-u.ac.jp/~yamasaki/Algorithm/UnramDeg3/index.html
https://www.math.kyoto-u.ac.jp/~yamasaki/Algorithm/UnramDeg3/H3nr.gap
https://www.math.kyoto-u.ac.jp/~yamasaki/Algorithm/UnramDeg3/H3nr.gap


IsUnramifiedH3

‣ IsUnramifiedH3(RG,L)

prints the number of pairs  of  and  which satisfy the
following conditions (i)-(iv), the computing progress rate and the list

 where  is the abelian invariant of 

with respect to Smith normal form and  is the generator of  in

 and returns true (resp. false) if the generator  is in 

(resp. is not in ) for a free resolution  of  and a generator  of

:
(i)  for some ;
(ii)  is chosen up to conjugation;
(iii)  is maximal, and thus we may assume that 
(where ) and  belongs to the center of ;

(iv) .

IsUnramifiedH3 with "Subgroup" option

‣ IsUnramifiedH3(RG,L:Subgroup)

prints and returns the same as IsUnramifiedH3(RG,L) but we require the
additional condition:
(v) .
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(H, I) H ≤ G I ≤ Z(H)

L′ = [l1, l2] l1 H 3(H, Z) ≃ H 2(H, Q/Z)
l2 ∂̃ H,g(L)

H 3(H, Z) L H 4
nr(G, Z)

H 4
nr(G, Z) RG G L

H 4(G, Z)
I = ⟨g⟩ g
(H, I)
(H ′, I ′) ≤ (H, I) H = ZG(I)

I = ⟨g⟩ g H

H 3(H, Z) ≠ 0

H 4
p (H, Z) ⪇ H 4(H, Z)
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