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The estimated time for involution is 8 x 102 CPU-years
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by ¢ : Z[Ey] — Z[Ey/H,|, where o(H®) = 2H" /Hy, i € [4], j €
[5].

Automorphism of order 3

Lemma: Let (o) — H, where « is of order 3, then |Fix(a)| €
{1,7,31}.




Also, Fix(a) = H. Let ¢ € Hj. ForH, = Z H, the following
cceHeH
holds: HY = Hew = H..

4
Then, there are orbit representatives H; € H, such that H, = Z Hi<a>+
i=1

HO E27 —|—20< >

We can expand the natural epimorphism Eyr — FEyr/H) to a group ring
by ¢ : Z[Ey] — Z[Ey/H,|, where o(H®) = 2H" /Hy, i € [4], j €
[5].

Automorphism of order 3

Lemma: Let (a) — H, where « is of order 3, then |Fiz(a)| €
{1,7,31}.

Lemma: Let (o) < H be of order 3, where Fliz(a) = {c}. Then
Fiz(a,H.) = {H;}i™, m < 7, and there are A;, i € [3m], B; €




Ex|Ex|, j € [T —m], B € Aut(Fyw) of order 3, such that

3m 7—m
ST A+ B = By +20
i=1 j=1




Ex|Ex|, j € [T —m], B € Aut(Fyw) of order 3, such that

3m 7—m
ST A+ B = By +20
i=1 j=1

and A] = A, B} # B,

Lemma: Let (o) < H be of order 3 and |Fiz(a)| = 7. Then
1+ Fiz(a) € H.




Ex|Ex|, j € [T —m], B € Aut(Fyw) of order 3, such that

3m 7—m
ST A+ B = By +20
i=1 j=1

and A] = A, B} # B,

Lemma: Let (o) < H be of order 3 and |Fiz(a)| = 7. Then
1+ Fiz(a) € H.

Theorem: If a € Aut(Eyr) is of order 3 , then {(a) > H.




Ex|Ex|, j € [T —m], B € Aut(Fyw) of order 3, such that

and A] = A, B} # B,

Lemma: Let (o) < H be of order 3 and |Fiz(a)| = 7. Then
1+ Fiz(a) € H.

Theorem: If a € Aut(Eyr) is of order 3 , then {(a) > H.

Automorphism of order 4




Ex|Ex|, j € [T —m], B € Aut(Fyw) of order 3, such that

and A] = A;, B} # B,

Lemma: Let (o) < H be of order 3 and |Fiz(a)| = 7. Then
1+ Fiz(a) € H.

Theorem: If a € Aut(Eyr) is of order 3 , then {(a) > H.

Automorphism of order 4

Lemma: Let 8 € Aut(FEy) be of order 2. Let F' = 1+ Fiz(8). Then
|F| > 2n/2,




where Af =A;,, B;N Bf =1,and A; = B; = Ey.




where AZB = Ai) B] M BJIB = 1, and AZ = BJ = EQZ.

Lemma: An automorphism of order 2 with 31 fixed point can't act on

H.




where AZB = Ai) B] M BJIB = 1, and AZ = _B‘7 = EQZ.

Lemma: An automorphism of order 2 with 31 fixed point can't act on

H.

Lemma: An automorphism of order 2 with 63 fixed point can't act on

H.




where AZB = Ai) B] M BJIB = 1, and AZ = _B‘7 = EQZ.

Lemma: An automorphism of order 2 with 31 fixed point can't act on

H.

Lemma: An automorphism of order 2 with 63 fixed point can't act on

H.
Lemma: If o € Aut(H) is of order 2, then |Fiz(«a)| = 15.




where AZB = Ai) B] M BJ'B = 1, and AZ = BJ = E22.

Lemma: An automorphism of order 2 with 31 fixed point can't act on

H.

Lemma: An automorphism of order 2 with 63 fixed point can't act on

H.

Lemma: If a € Aut(H) is of order 2, then |Fiz(a)| = 15.

Lemma: Let o € Aut(H) is of order 4. Then there are 28 «-orbits

on Ey of a size 4. Furthermore, Fiz(a®) = Fiz(a) + f:asz@, where
=1

a9 is the number of a-orbits on Ey of a size 2.




where AZB = Ai) B] M Bjﬁ = 1, and AZ = BJ = E22.

Lemma: An automorphism of order 2 with 31 fixed point can't act on

H.

Lemma: An automorphism of order 2 with 63 fixed point can't act on

H.

Lemma: If o € Aut(H) is of order 2, then |Fiz(a)| = 15.
Lemma: Let o € Aut(H) is of order 4. Then there are 28 «-orbits
on Ey of a size 4. Furthermore, Fiz(a®) = Fiz(a) + f:@@, where
a9 is the number of a-orbits on Ey of a size 2. -

Lemma: If (o) — H and « is of order 4, then |1+ Fiz(a)| < 2% ie.
k = 4 is not possible.




where AZB = Ai) B] M Bjﬁ = 1, and AZ = BJ = E22.

Lemma: An automorphism of order 2 with 31 fixed point can't act on

H.

Lemma: An automorphism of order 2 with 63 fixed point can't act on

H.

Lemma: If o € Aut(H) is of order 2, then |Fiz(a)| = 15.
Lemma: Let o € Aut(H) is of order 4. Then there are 28 «-orbits
on Ey of a size 4. Furthermore, Fiz(a®) = Fiz(a) + f:@@, where
a9 is the number of a-orbits on Ey of a size 2. -

Lemma: If (o) — H and « is of order 4, then |1+ Fiz(a)| < 2% ie.
k = 4 is not possible.

Lemma: If (o) < H and « is of order 4, then |1 + Fiz(«a)| > 2%
i.e. k=1 is not possible.




where AZB = Ai) B] M Bjﬁ = 1, and AZ = BJ = E22.

Lemma: An automorphism of order 2 with 31 fixed point can't act on

H.

Lemma: An automorphism of order 2 with 63 fixed point can't act on

H.

Lemma: If o € Aut(H) is of order 2, then |Fiz(a)| = 15.
Lemma: Let o € Aut(H) is of order 4. Then there are 28 «-orbits
on Ey of a size 4. Furthermore, Fiz(a®) = Fiz(a) + f:@@, where
a9 is the number of a-orbits on Ey of a size 2. -

Lemma: If (o) — H and « is of order 4, then |1+ Fiz(a)| < 2% ie.
k = 4 is not possible.

Lemma: If (o) < H and « is of order 4, then |1 + Fiz(«a)| > 2%
i.e. k=1 is not possible.




Lemma: If (o) < H and « is of order 4, then |1 + Fix(a)| # 22,
i.e. k=2 is not possible.




Lemma: If (o) — H and « is of order 4, then |1 + Fix(«a)| # 2%,
i.e. k=2 is not possible.

Lemma: If (o) < H and « is of order 4, then |1 + Fix(a)| # 23,
i.e. k=3 is not possible.




Lemma: If (o) — H and « is of order 4, then |1 + Fix(«a)| # 2%,
i.e. k=2 is not possible.

Lemma: If (o) < H and « is of order 4, then |1 + Fix(a)| # 23,
i.e. k=3 is not possible.

Theorem: If a € Aut(FEy) and o(a) = 4, then (o) <4 H.




Lemma: If (o) — H and « is of order 4, then |1 + Fix(«a)| # 2%,
i.e. k=2 is not possible.

Lemma: If (o) < H and « is of order 4, then |1 + Fix(a)| # 23,
i.e. k=3 is not possible.

Theorem: If a € Aut(FEy) and o(a) = 4, then (o) <4 H.

So, finally, we have proved the following:




Lemma: If (o) — H and « is of order 4, then |1 + Fix(«a)| # 2%,
i.e. k=2 is not possible.

Lemma: If (o) < H and « is of order 4, then |1 + Fix(«a)| # 2°,
i.e. k= 3 is not possible.

Theorem: If a € Aut(FEy) and o(a) = 4, then (o) <4 H.
So, finally, we have proved the following:

Theorem: If H is a binary Fano plane, then |Aut(H)| < 2.




Lemma: If (o) — H and « is of order 4, then |1 + Fix(«a)| # 2%,
i.e. k=2 is not possible.

Lemma: If (o) < H and « is of order 4, then |1 + Fix(«a)| # 2°,
i.e. k= 3 is not possible.

Theorem: If a € Aut(FEy) and o(a) = 4, then (o) <4 H.
So, finally, we have proved the following:

Theorem: If H is a binary Fano plane, then |Aut(H)| < 2.

Thank You!




