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Combination of theoretical approach and computer calculations

The main ambient space in which we shall investigate binary Fano plane
is elementary abelian group FEjyr.

We use the following definition: H C FEa|Fy] is a binary Fano plane,

if every T' € Ey2|Eyr] is contained in exactly one H € H.
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Theorem 0.1 Let 5 € Aut(Ey) be of order 2. Let F =1+ Fixz(f).
Then |F| > 272,

2n—k

Let ' = Foi. Then Equ/F = Z x; I for some class representatives x;.
i=1

{xa! |ie 2"} =2% and {z;z) | i € [27*]} C F.
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Theorem 0.2 An automorphism of order 2 with 31 fixed point can't
act on H.

If we assume that the claim is not true, after factorizing by some fixed
subgroup (c) = Z,, then the opposite of the following claim holds.

Theorem 0.3 Let § € Aut(Fy) be of order 2 with 31 fixed point.

2a+1 b
Then, there is no Ey: tiling of Ey such that Z Aﬁ—z B;*B ) = FEos+20
i=1 j=1

where Azﬂ = Ai7 B] M BJB = 1, and AZ = B] = E22.
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Corollary 0.5 If « € Aut(H) is of order 2, then |Fiz(a)| = 15.




Theorem 0.6 Let o € Aut(H) is of order 4. Then there are 28 a-
orbits on Eyr of a size 4. Furthermore, F' 7,:1:( = Fiz(a) + Z xz ,

where a, is the number of c-orbits on Eyr of a size 2.




Theorem 0.6 Let o € Aut(H) is of order 4. Then there are 28 -
orbits on Ey of a size 4. Furthermore, Fiz(a?) = Fix(a) + Z !,
i—1

where a, is the number of c-orbits on Eyr of a size 2.

Remark: Since 2% 4 2a, = 2%, we get k < 4. From a class equation
and assumption o(«) = 4, we can see that o must have a fixed point
from Ej;. Therefore, |Fi| = 2¥ > 1. This means that we need to
analyze cases k = 1,2, 3, 4.




Theorem 0.6 Let o € Aut(H) is of order 4. Then there are 28 «-
orbits on Eyr of a size 4. Furthermore, F' 7,:1:( = Fiz(a) + Z xz :

where a, is the number of c-orbits on Eyr of a size 2.

Remark: Since 2% + 2a, = 2%, we get k < 4. From a class equation
and assumption o(«) = 4, we can see that o must have a fixed point
from Ej;. Therefore, |Fi| = 2¥ > 1. This means that we need to
analyze cases k = 1,2, 3, 4.

Theorem 0.7 If (o) < H and « is of order 4, then |1+ Fixz(a)| < 2°
i.e. k=4 is not possible.




Theorem 0.6 Let o € Aut(H) is of order 4. Then there are 28 «-
orbits on Eyr of a size 4. Furthermore, F' 7,:1:( = Fiz(a) + Z xz :

where a, is the number of c-orbits on Eyr of a size 2.

Remark: Since 2% + 2a, = 2%, we get k < 4. From a class equation
and assumption o(«) = 4, we can see that o must have a fixed point
from Ej;. Therefore, |Fi| = 2¥ > 1. This means that we need to
analyze cases k = 1,2, 3, 4.

Theorem 0.7 If (o) < H and « is of order 4, then |1+ Fixz(a)| < 2°
i.e. k=4 is not possible.

From Fiz(a) = Fiz(a?) we get a contradiction.




Theorem 0.8 /f (o) < H and « is of order 4, then |1+ Fixz(a)| > 22,
i.e. k=1 is not possible.




Theorem 0.8 /f («) — H and a is of order 4, then |14+ Fix(a)| > 22,
i.e. k=1 is not possible.

, where a = o/ Fy, € Aut(F3)., we get a con-

Analyzing |1 + Fiz(a)
tradiction.




Theorem 0.8 /f («) — H and a is of order 4, then |14+ Fix(a)| > 22,
i.e. k=1 is not possible.

Analyzing |1 + Fiz(a)
tradiction.

, where a = o/ Fy, € Aut(F3)., we get a con-

Theorem 0.9 /f (o) < H and « is of order 4, then |1+ Fixz(«)| # 22,
i.e. k=2 is not possible.




Theorem 0.8 /f («) — H and a is of order 4, then |14+ Fix(a)| > 22,
i.e. k=1 is not possible.

Analyzing |1 + Fiz(a@)|, where & = a/Fy € Aut(F})., we get a con-
tradiction.

Theorem 0.9 /f (o) < H and « is of order 4, then |1+ Fixz(«)| # 22,
i.e. k=2 is not possible.

We start from |H| = 381 = |Fix(a, H)|+2A+4B, where A = [{H' |
HeH, |[H =2} and B=|{H | HeH, |H| =4}




Theorem 0.8 /f («) — H and « is of order 4, then |14 Fiz(a)| > 2%,
i.e. k=1 is not possible.

Analyzing |1 + Fiz(a@)|, where & = a/Fy € Aut(F})., we get a con-
tradiction.

Theorem 0.9 /f («) — H and « is of order 4, then |1+ Fix(«)| # 2%,
i.e. k=2 is not possible.

We start from |H| = 381 = |Fix(a, H)|+2A+4B, where A = [{H' |
HeH, |[H =2} and B=|{H | HeH, |H| =4}

Theorem 0.10 /f (o) < H and « is of order 4, then |1 + Fix(a)| #
23 i.e. k = 3 is not possible.




Theorem 0.8 /f (o) < H and « is of order 4, then |1+ Fixz(a)| > 22,
i.e. k=1 is not possible.

Analyzing |1 + Fiz(a@)|, where & = a/Fy € Aut(F})., we get a con-
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Theorem 0.9 /f (o) < H and « is of order 4, then |1+ Fiz(a)| # 22,
i.e. k=2 is not possible.

We start from |H| = 381 = |Fix(a, H)|+2A+4B, where A = [{H' |
HeH, |[HY =2} and B=|{H | HecH, |H| =4}
Theorem 0.10 /f (o) — H and « is of order 4, then |1 + Fix(a)| #

23 i.e. k = 3 is not possible.

A long and the most difficult case.
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