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G ZHREE, Ir(G) 2 G OERBWEIRE2KOEE, CI(G) &2 ¢ ORBEHEeFOES
3%, ARTREROTE (FHFE, FH-TEHERTH) 255875,

Conjecture 1.1 (Conjecture (H)[2]).
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Conjecture 1.2 (Conjecture (HC)).
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727 L, G lE G D commutator subgroup,
G = ([z,y]|z,y € G)
[2,y] = 27y ey
TH5,
Example 1.3. (1) G = S5 ® & %, Ir(G) = {11, 15,2}, CI(G) = {1,2,3} £,
hG) = 3,1(G) = 1

(2) G = 8 =< z,y|a® = y* = Ly lay = 7' > ZyxZ, D%, Ir(G) =
{11, 15,15, 14,21, 2}, CUG) = {11, 12,21, 25,31, 32} & D

h(G) =9, W(G) =3
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2 Isoclinism

CITIE GRBBTLHAREBROBRVEEE T2, Z(G) & G D center, G 13 G D
commutator subgroup T® %,

fo:G/Z(G) x G/Z(G) — G

(22(G),yZ(G)) = [z,y]

% commutator map ¥ 3%, z € Z(G) = [z2,y] = [z,y] = [x,yz] DD LD Z LI
PENC IR

Definition 2.1 ([1]). G 231 H 2 isoclinic (G ~ H) <

(1) 3a: G/Z(G) — H/Z(H) : isomorphism
(2) 38 : G' — H' : isomorphism
(3) o and B are compatible with the commutator map,

Bofa=fuo(axa)
BED isoclinism (22WT, W D0DHl e SN TWEHEEEBRNS,
Example 2.2. A : abelian group =1~ A, G~ G x A
Example 2.3. S3 ~ Z3 x Z,
Example 2.4. Dg ~ Qg and Dan ~ Qn ~ SDan (n > 4)
Fact 2.5. For H< G, G~ H<+= G=HZ(G)
Fact 2.6. For NG, G~G/N< NNnG =1

Fact 2.7. For any G, 3H st. G~ H and Z(H) < H’
CDES7% HE stem LIRS, G BWERELOIE [H| < |G| TH 5,
DT, G 3AEREEE T 5,
di(G) = [{x € Ir(G) | x(1) = i}
% degree 2% i OBHEAEOE L T 5,
Fact 2.8.

&:i(G) _ di(H)

|G| H|

HARFZ OV T HFEIBED Z & 23K D 37D,
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3 EEHE
Conjecture (H) 1251 28 h(G) & isoclinism {ZDWTRAEL D 1D,

Lemma 3.1.
G~ H = h(G)H = h(H)/“

CNEDRDEHZE S,
Theorem 3.2. If G ~ H and (H) holds for H, then (H) holds for G.

Proof. Suppose that G ~ H and (H) holds for H. Since h(H) € Z, it follows from Lemma
that h(G)! € Z. Then, h(G) is an algebraic integer. On the other side, h(G) is a rational
number by definition. So, h(G) € Z.

O

Corollary 3.3. If (H) holds for any stem groups, then (H) holds for any finite groups.
Corollary 3.4. Let G be a minimal counter example for (H), then the followings hold.

(1)U < G, thenUZ(G) < G.
In particular, if M is a maximal subgroup of G, then Z(G) < M.

(2)1# N<G, then NNG' # 1.
In particular, soc(G) < G'.

X2, Conjecture (HC) IZDWTERET 5, b(G) = |Z(G): Z(G) NG| £ B E, branch
factor of G ¥ S,

Fact 3.5. (1) G ~ H, H is stem = |G| = |H|b(G)
(2) H is stem < b(H) =1

& branch factor b(G) Z#EEIZ A7z Conjecture TH 5,
Conjecture 3.6 (Conjecture (HC)*).

N U(€))
h (G) - |G/|b(G)
is an integer 27

BH 5202 (HC)* = (HC) AL D205, oD FRIIEETH 3 Z ¥ Bbh 5,

Lemma 3.7.
G~ H=— h*(G)‘H| - h*(H)'G‘

Theorem 3.8. If G ~ H and (HC)* holds for H, then (HC)* holds for G.
Corollary 3.9. If (HC) holds for any stem groups, then (HC)* holds for any finite groups.
X o T (HC)* < (HC) & 72 %,
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4 FEEYZ5EECHE
HHDOKE E OB [[peene |C] 1DVTIE, KA D 70,

Proposition 4.1. (1) |G/Z(G)| divides [[oecya) |C|
(2) |G| divides HCGCI(G) C|

isoclinism ZHWA Z 22X W KRB SN B,

Proposition 4.2. (1) |G/Z(G)|"® divides [eeaie IC]
(2) |1 divides Hcecuc) 1C

26 D Proposition TOESHZMIZONWTIERD DY 5,

Proposition 4.3. (1) |G/Z(G)["@) = Hcecuc) |C| <= G is abelian or G ~ Ss
(2) |G'|P) = [Teeaia) ICl <= G is abelian

Conjecture (H) 12DWT 2 D ZTE : block version (HB), modular version (HM) 23
D5 (3], 4]). mRICZNODOTRE, BET sEZENRS, p 2EZHEL, B2 G D
p-block ¥ 3 2%, IBr(G) = G OEEN Brauer 185D 21K, Cl,(G) % p-regular H£EFHDE
Er 3%, p-block IZOWTH RO EEH WS,

Conjecture 4.4 (Conjecture (HB)).

_ HCECI(B) IC]

hB) = 7———=
erlrr(B) X(l)
is a p-local integer 27

Problem 4.5. Find the equivalence relation = between blocks, for which A = B and (HB)
holds for B imply that (HB) holds for A.

Conjecture 4.6 (Conjecture (HM)).

hn(G) = HCeClp/(G) C]|
HgaEIBr(G) ¢(1)

s a p-local integer 27

Problem 4.7. Find the equivalence relation ~, between groups, for which G ~, H and
(HM) holds for H imply that (HM) holds for G.
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