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Definitions.

e Steiner triple system (STS) on V' ... collection of triples T C (g) such that each
pair of vertices is contained in exactly one triple from T.

e STS(n) ...number of STS’s on V of size n

e F(n) ...number of 1-factorizations of Ky,

e L(n) ...number of n X n Latin squares

Observation. 1-factorizations of K, and STS’s correspond to special subclasses of
Latin squares

Previous bounds.

() * <5700 < (7) "
(o)) ™ < Fm) < (1401 %)
L) = ((1+0(1)%)"
Theorem 1. 5
STS(n) < ((1 +o(1))—2)?
Conjecture.
STS(n) = ((1 + 0(1))—2)%2
Fm) = ((1+0(1) %)
Proof

e Entropy of a uniformly distributed random X € ST'S(n)

H(X)= > —1/|STS(n)|log(1/|STS(n)|) = log(|STS(n)|)
XeSTS(n)

e Fix an ordering <« of the vertices and an ordering < of the edges such that if
i < j, then (i, k) < (j,1) for every k and I

e X, j is the t such that {i,7,t} is a triple in X

e conditional entropy ... H(X|Y) =3 Pr(Y =y)H(X[Y =y)

e Chain rule: H(X) =3 » H(X;;|Xc : e < {i,j})

Definitions.

o A;; is the set of values unavailable for X; ; due to the values of Xy j with i’ < i
e B, is the set of values unavailable for X; j due to the values of X ;o with (¢, j') <
(4, 7)

o Mij =V~ {ij})~ Aij

® N5 = M@j AN B@j

o N;j:= ‘./\/m“ and M; ; = ’Mi,j’



log(STS(n)) <> Ex[E[log(N; ;)]
(4,4)

e Fix X, ¢ and j and estimate E[log(N; ;)]

Definitions.

o Let predicate F; j be true if and only if i < j, i < X;; and (i,7) < (4, X ;)
e Let predicate Fil,j be true if and only if 1 < j, i < X ;

o Let predicate R;, be true if and only if the position of i in < is p

E-[log(Ni3)] = Pr(Fi ;)E4F, [log(Ni ;)] = éEﬂFm[lOg(Nm)]-

e First, consider M; ; instead of NV; ;

ELir, ;[log(Mi ;)] < Eg gy [log(Mi ;)] < Epllog(Egr, ,,rr [Mi;])]-
Lemma 1.

Pr (R;,) = (ngp)
<[F{;" (5)

Lemma 2.

E<iripFy M;j]=1+(n—-—p—2)
e By combining these lemmas and some calculations

E.F,,;[log(Nij) <log(n) —1+o(1)
e Now we will estimate E_|r, . ar, ,—i[log(IV; ;)] for every 1 <1 <n.

Definition.
o Predicate Q; jq is true if and only if (i,7) is q'th among the edges (i,*) under <

Lemma 3.

Pr (vap)

<IFs; (2)

Lemma 4.

EL1Qi Pyt y=t[Nig] = 14 (1= 1) -
2
e By combining these lemmas and some calculations

ELip M zfl[log(Ni,j)] <log(l) —1+o0(1)
e Thus

E.F,,;[log(Ni;)] < jﬁg (M;,; = 1)(log(l) = 14 0(1)) =
=1 “J

EiF, ;llog(M; ;)] =1+ 0(1) <logn —2+o(1)
e And finally

log(ST'S(n) lz (logn —2+0(1)) = %(logn —2+0(1))



