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Theorem (Chen and S.)
Ifm>0and0<k,n<3-2™ then
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Proposition
We have (8),__ =1 and, forn>1,

n n—1 n—1
=F,_ Fi_ . OJ
<k)F ! k+1<k_1>F+ : 1< k >F



Proposition
We have (8),__ =1 and, forn > 1,

n n—1 n—1
= F,_ Fi_ ) OJ
<k>F ! k—H<k_1)F+ : 1< k >F

To finish the proof of the main theorem when 0 < n, k < 3-2™,
recall that the F,, have period three modulo two.



Proposition
We have (8),__ =1 and, forn > 1,

n n—1 n—1
= F,_ Fi_ . OJ
<k>F ! k—H<k_1>F+ : 1< k >F

To finish the proof of the main theorem when 0 < n, k < 3-2™,
recall that the F, have period three modulo two. So

n+3-2m
k F



Proposition
We have (8),__ =1 and, forn>1,

n n—1 n—1
= F,_ Fi_ . OJ
<k>F ! /(—H</<_1>F+ : 1< k >F

To finish the proof of the main theorem when 0 < n, k < 3-2™,
recall that the F, have period three modulo two. So

n+3.27 _r n+3-2"—-1 L F n+3-2M—-1
B o Trokisan P e B F



Proposition
We have (8),__ =1 and, forn>1,

n n—1 n—1
= F,_ Fi_ . OJ
<k>F ! k—H<k_1>F+ : 1< k >F

To finish the proof of the main theorem when 0 < n, k < 3-2™,
recall that the F, have period three modulo two. So

n+3.27 _r n+3-2"—-1 L F n+3-2M—-1
B o Trokisan P e B F

n—1 n—1
= F_ F_ 2
nk+1(k_l>F+ k 1< P )F(mod )



Proposition
We have (8),__ =1 and, forn>1,

n n—1 n—1
= F,_ Fi_ . OJ
<k>F ! /(—H</<_1>F+ : 1< k >F

To finish the proof of the main theorem when 0 < n, k < 3-2™,
recall that the F, have period three modulo two. So

n+3-2M _r n+3-2"m—-1 L F n+3-2"m—-1
B L n—k+3-2m41 P . k—1 B .
n—1 n—1
= Fnk+1( > +Fk1< ) (mod 2)
k—1), k )r

_ (k) 0



Outline

Open problems



1. Other moduli.



1. Other moduli. Pascal’s triangle is fractal modulo p for any
prime p.



1. Other moduli. Pascal’s triangle is fractal modulo p for any
prime p. If T is the triangle consisting of the first p” rows then
the first p™*1 rows are




1. Other moduli. Pascal’s triangle is fractal modulo p for any
prime p. If T is the triangle consisting of the first p” rows then
the first p™*1 rows are

For p = 3, the Fibonomial triangle can be described in terms of
triangles of side 4 - 3™,



1. Other moduli. Pascal’s triangle is fractal modulo p for any
prime p. If T is the triangle consisting of the first p” rows then
the first p™*1 rows are

For p = 3, the Fibonomial triangle can be described in terms of
triangles of side 4 - 3™. But the result is much more complicated
and we only have an inductive proof.



1. Other moduli. Pascal’s triangle is fractal modulo p for any
prime p. If T is the triangle consisting of the first p” rows then
the first p™*1 rows are

For p = 3, the Fibonomial triangle can be described in terms of
triangles of side 4 - 3™. But the result is much more complicated
and we only have an inductive proof. What can be said for other

p?



1. Other moduli. Pascal’s triangle is fractal modulo p for any
prime p. If T is the triangle consisting of the first p” rows then
the first p™*1 rows are

For p = 3, the Fibonomial triangle can be described in terms of
triangles of side 4 - 3™. But the result is much more complicated
and we only have an inductive proof. What can be said for other
p? Note that it is an open problem to determine the period of the
seqence F,, n > 0, modulo p.
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2. Lucas’ congruence. We were unable to find a Fibonomial
analogue of Lucas’ congruence modulo 3. If one considers the base

T=(1,4,4-3,4-32..)

and lets n = (ng, n1,...)t and k = (ko, k1, ...)T then it appears
that

<Z>F =0 (mod3) < (ZZ>F<2)F(Z§)F ... =0 (mod3).

But we do not always have equality of the Fibonomial above and
the product. Knuth and Wilf proved an analogue for Fibonomials
of Kummer's Theorem describing the highest power of p dividing a
binomial coefficient. This can be used to prove the Fibonomial
analogue of Lucas' congruence modulo 2, but does not give
enough information to do the same modulo 3.
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Theorem
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Theorem (Amdeberhan, Chen, Moll, S)
The 2-adic valuation of C, r is

(Cop) = Ce(n+1) if n=3 or 4 (mod6),
Vo\&nF) = Ce(n+1)—1 else. O

Shapiro also asked for a combinatorial interpretation of C, F but
none is known.
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