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Indian version

The earliest mention of binomial
coefficients triangle (BCT), were known
to Pingala (2nd century B.C).

3Edwards, A. W. E., The arithmetical triangle, Oxford University Press, 2013



Indian version

The earliest mention of binomial
coefficients triangle (BCT), were known
to Pingala (2nd century B.C). In 505
Varahamihira gave a description of
Pingala’s work?>.

3Edwards, A. W. F., The arithmetical triangle, Oxford University Press, 2013



Indian version

The earliest mention of binomial
coefficients triangle (BCT), were known
to Pingala (2nd century B.C). In 505
Varahamihira gave a description of
Pingala’s work?>.

3Edwards, A. W. F., The arithmetical triangle, Oxford University Press, 2013



Indian version

The earliest mention of binomial 3 m‘t‘m‘(qn\sss\ ¥z 'sss@k‘\ﬁﬁima;
coefficients triangle (BCT), were known : v ﬂ§§ %.‘23 ]
to Pingala (2nd century B.C). In 505 TRTY 5 ﬁ;‘g\ . G :
Varahamihira gave a description of EVEURS i : et ENEED
Pingala’s work?>. Ve g ¥ N NOER
\‘\\of\\“\ L‘\\\\o‘{\
IR SRS RET AN A EY KT £ S E N ENE
o RappPRye ] K]S s [

3Edwards, A. W. F., The arithmetical triangle, Oxford University Press, 2013



Muslims version

"Al-Khalil Al-Farahidi" (718-786) used the
binomial coefficients in his book Kitab
Al-‘Ayn.

4Evelyn Kennedy, The Mathematics Teacher, National Council of Teachers of Mathematics, OMAR
KHAYYAM, 1966
SRashed, Roshdi, Encyclopedia of the History of Arabic Science, 1996, Routledge
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Muslims version

"Al-Khalil Al-Farahidi" (718-786) used the
binomial coefficients in his book Kitab
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triangle, repeated by "Omar Al-khayam"
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Muslims version

"Al-Khalil Al-Farahidi" (718-786) used the 7 & r« ’ ng F [ ;
binomial coefficients in his book Kitab il ’L L ~
Al-‘Ayn. "Al-kharji" (953-1029) gave the
triangle, repeated by "Omar Al-khayam"
4(1048-1131), also by "Al-Samw’al” (1130 -
1180). After that, AI-Tisi (1201-1273)
established many fundamental relations of
BCT.
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Chinese version

Another discovery of the BCT was made

by the Chinese in the 117 century and
preserved through the work of the
Chinese mathematician Yang Hui
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(1238-1298). 1
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The generating function of binomial coefficients is given by
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Fibonacci sequence
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Directions in Pascal triangle

In 1963 Raab © generalized it to diagonals of direction (1,4) in the generalized Pascal
triangle,

Raab, J. A generalization of the connection between the Fibonacci sequence and Pascal’s triangle, The
Fibonacci Quarterly 1.3, (1963): 21-31.
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Directions in Pascal triangle

In 1963 Raab © generalized it to diagonals of direction (1,4) in the generalized Pascal
triangle,
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Directions in Pascal triangle

In 20147 the recurrence relation for any given direction in generalized Pascal triangle
was established,

"Belbachir, H., Komatsu, T. and Szalay, L., Linear recurrences associated to rays in Pascal’s triangle and
combinatorial identities. Mathematica Slovaca, 64(2014), pp.287-300.
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In 20147 the recurrence relation for any given direction in generalized Pascal triangle
was established,
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D(n,k)=D(n—1,k)+D(n—1,k—1)+D(n—2,k—1).
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Bi*nomiaux coefficients

For a non-negative integer k = 0, 1,..., sn, the bi*nomial coefficients (})  are given by
) sn n k
1+t74+--+F)" = ( ) ",
( "=5 ),

where (Z) known as bi*nomial coefficients also as ordinary multinomial coefficients.

The bi® nom1a1 coefficients satisfy the recurrence relation, for n > 1

() =) G+ ().

with (g) =1and (Z)S:Ofork<00rk>sn.
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Hyperbolic Pascal triangle
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Figure: Hyperbolic Pascal triangle on the mosaic {4,5}

In the mosaic of type {p,q}, p count the number of edges around a cell and g count
the number of edges related to a vertex.



Hyperbolic Pascal triangle

Figure: Pascal triangle on the euclidien mosaics {3,6} et {6,3}



Hyperbolic Pascal triangle

Figure: First layers of hyperbolic Pascal triangle {4,5}
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