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Applying our main Theorem with previous results, we have
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Proof of the Theorem
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Known Results
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The case a1
 

=0 and a2
 

>0 is more 
 complicate
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A graph involved in the proof
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Idea of the proof
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Application of Theorem to DRG with 
 classical parameters
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Ideal of the proof
A regular weak‐geodetically‐closed of diameter i is 

 called a subspace of rank i. 
Fix a subspace Δ of dimension i and a subspace Δ’ of 

 rank i+3.
Let P (resp. B) be the set of subspaces of  of

 
rank i+1 

 (resp. i+2) containing Δ and contained in Δ’ .
Then (P, B) is a 2‐(v, k, 1) design to obtain Fisher’s 

 inequality. 
The Fisher’s equalities of two consecutive i become the 

 desired identity. We need the assumption D>3 here.
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Another Application
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(P, B) is a projective plane if DRG has geometric parameters 
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Idea of the proof

• A regular weak-geodetically closed subgraph of 
diameter 2 (resp. 1) is called a plane (resp. line).

• The shape of a  plane with respect to a vertex x is 
the set of distances between the vertices in the 
plane and x.

• Fix two vertices x, y at distance i. 

• The fact that the number of planes containing y of 
shape  {i} with respect to x is nonnegative gives a 
useful equality.
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Ideal in the proof (conti.)

• Fix a plane ω containing y of shape {i-1, i} 
 with respect to x. Then ω∩Γi-1

 

(x) is a 
 disjoint union of σ lines and σ≠b2. 

• Use (σ‐b2‐1)/(σ‐b2)≥0 to get another useful 
 inequality.

• Two inequalities become an equality.
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In the case a2>a1=0 and c_2>1,   A. Hiraki  can show that in the   above theorem the assumption   D≥4 can be loosen to  D ≥  3, and   b=‐3 is the only remaining   unknown case.
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Thank You for Your Attention
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