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∞

STS(2(3n) + 1)

Suppose this STS has an APC.

The missing vertex must be in the subsystem.

a

So one triple in the APC contains ∞.
b b

Adding the labels of the black vertices:

0+ · · ·+ 0

= 2

( ∑
x∈Z3×···×Z3

x

)
− a− 2b

0 = 0− a− 2b

a = b

Contradiction.
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Theorem For each n there is an STS(2(3n) + 1) with no almost parallel class.

Theorem If q, n and d are integers with 1 ≤ d ≤ n such that both q and
qd − 1 are prime powers, then there exists a (qn(qd − 1) + 1, qd ,
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)
q
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