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Abstract :

In this paper, | give formulas on the combinatory in Z , this using an equality
that | discovered about 40 years ago.(l don't know if this equality already
exists, but to my knowledge, no).l use a kind of derivative calculation that |
have titled: pseudo derivative calculation.

This allows me to find infinity of formulas on combinatorial analysis. Here
are some of them. | hope that the young researchers will deepen this work.
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General formula

CP =C__Bj ......... (A) n>p ang (0, p) eN?
Co=Cll. (B)

1.0: Para pseudo -derivative of class D,

(CP)'=(n+1CF*
(C))"=((n+DCP™)' = (n+D(n+2)CP?

CH"=((n+DCPH"=((n+)(n+2)C"?)'=(n+1)(n+2)(n+3)C’*

1.1: First Para pseudo-derivative D,
Py __ -n-1

(Cn ) - (C— p-1

(Cr)' =n+nCcrt

(CZo) —|-p—141CT = pC? = pCP, ; see (8)
Verification:
-1 (n+)n'!
(n+HCP . o D n_piD1 3)
o __ p(n+1)!
PCls =i p i@
(n+Dn'! _ p(n+1!

(p—D) (n—p+1])! pln—psp’ Vverified



1.2: Second Para pseudo-derivative D,
((n+ncet).(pc?)
(n+2)(n+1)Cy* = (p-LpC 3

(n + 2)(” +1)Cnp_2 = ( p _l) anp+2 See (B)
Verification:

(n+2)(n+Dnt  p(p-D(n+2)!

(p-2l(n—p+2)! p!(n—p+2)!

1.3 :Thirst parapseudo-derivative D;
((n+2)(n+C?)'=((p-DpCL, )
(n+D(n+2)(n+3)C° = p(p—-D(p-2)C74
1.4: Para pseudo-derivative of order m (D,)
(n+)(n+2)....(n+m)C" = p(p-1)(p-2).....(p-M+1)C]

In general

(n+m)!Cp_m __p! Cr
n! n (p—m)l n+m

2.0: Para pseudo-derivative of class D,

2.1: First Para pseudo-derivative D,

(Cnp)' = (C_‘Qj " . Inthis kind of Para pseudo-derivatives, the procedure is

not the same for the two terms of equality.
(C)'=pCy

(C30)" =[-n-1+3C3T =nC = NCYy ; see (B)

p-1+1



So: pcnp = r-]Cnp:ll

2.2: Second Para pseudo-derivative D,

p(p-1)CP =n(n-1)C}7;

2.3 : Para pseudo-derivative D, of order (m+1)

p(p—D(p-2)...(p—m)CP =n(n—-1)(n-2)....(n—m)CF "}

3.0: Para pseudo-derivative of class D3

(C)'=(n-p)Cy
(C1)'=(p+DC

p—2
3.1: First para pseudo-derivative D;
(CH)'=(C)
(n-p)Cy =(p+)C5
(n-p)C; =(p+1Ci™
3.2 : Second para pseudo-dérivative D;
CH)"=(C)"
(n-p)C)'=((p+1C3)’
(n-p)(n-p-1C; =(p+1)(p+2)C™
3.3: Para pseudo-derivative D; of order m; m>0

(n=p)(n=p-1)...(n=p-m+)C; =(p+(p+2)...(p+mM)C;™"



Generalization of the concept of Para pseudo-derivatives
4.0: Para pseudo-derivative of class D,
Definition: the Para pseudo-derivative of
(CM)'=(n+nC™*
(CM)"=(n+1)(n+2)C
CMH"=(n+D)(n+2)(n+3)CP

...etc

Let’s consider the following equality

CPE=CP*+C/

n+1

4.1 : First para pseudo-dérivative D, :

(n+DCP, =(N+C. +(n+DCF*+CP, +[CP, |

n+1 n+1

p
Note: In this kind of derivatives we always add the term "+

4.2: Second Para pseudo-derivative D, : :

(N+2)(n+DC7 =(n+2(N+DCI +(n+2)(n+1CP* +CP, +| 2 +1)CP; |

n+l — n+l

2(n+1CrP}

For the second Para pseudo-derivative we add the term n+l

4.3: n’ieme Para pseudo-derivative Dg: YM=2 MeN

(n+m)(n+m-1)....(n+2)CP™ = (n+m-1)....(n+)C ™ +

n+1

(n+m=1)....(n+DC ™ +| (M=-D)(n+m-1)....(n+2)C"? |

n+1

A formula, hence | forgot the demonstration:

an+a-1
an+a-1

(an+D(an+2+...(an+a-DC°P =(ap+a-D(ap+a—2)...(ap+1)C

an



5.0: Para pseudo-derivative of class Ds
Definition: the Para pseudo-derivative of
(Cnp) = r‘Cnp—1
CH)"=(C")'=n(n-1)C",
(C)"=n(n-1)(n-2)C7,

Let’s consider the following equality

51: CM'=CP*+CP

The first Para pseudo —derivative: (C".)'=(CP"+CP)"

5.2:(n+1)CP* =nCP +nCP, + [Cn‘”l]

The second Para pseudo —derivative: (C’)"=(CP*+CP)"

5.3: (n+D)nCPY =n(n-1)CX5 +n(n-1)CP, +[ 2nCP' |

The third Para pseudo —derivative: (C’/)"=(C"*+CP)"

5.4: (n+D)n(n-1C; =n(n-1)(n-2)CP5 +n(n-1)(n—-2)C’, +[3n(n-1)CP; |
Para pseudo-derivative of order m ; m=2

(n+Yn(n-1)...(n-m+2)C”* =n(n-1)...(n—-m+DC"* +

n-m+l

g5 N(N=1)..n-m+)C  +mn(n-D(n-2)....(n-m+2)C" .,



6.0: Para pseudo-derivative of class Dg

(CP)'=(n+1CP*
(CP)"=((n+DCPH)'=(n+2)(n+1C"?)
(CP)Y"=((n+2)(n+DC ")) '=(n+3)(n+2)(n+1)C )
Let’s consider the following equality

CP=CP7+2CP, ++C",

The first Para pseudo —derivative

6.1: (n+1)CP ' =(n-1)C}) +2(n-CP7 +(n-1C; +[ 2™ |

The second Para pseudo —derivative: (A) value to be discovered

6.2:(n+2)(n+1C? =n(n-1)C, +2n(n-1)C; +n(n-1)C} +[A]

The third Para pseudo —derivative: (A) value to be discovered

(n+3)(n+2)(n+1)C’”° =(n+)n(n-1)C", +2(n+)n(n-1)C"; +
(n+Yn(n-1)C:, +[A’]

Another example: let be the following para pseudo-derivative

(C)'=(n+nCk
(Cr1)'=|-p-1+1C1? = pC?

n+1

We have equality: CCP =CC 7
Iy —N—1l—~—nN-2\1 I 1 1
(CrCR)'=(CCo53) L (w)'=u'v+v'u

(n+)CP*CP ! +(n+2)CP,CP = pC

n+1 n+1

» CP 4+ (p+1)ChiC)

n+1>~"n+1 n+2

We can make successive pseudo-derivatives



p-+1 ' p-+1 '
(C(':”pl j :(CC”? J :(H),:u'v—v'u
Likewise for: n n v v?

-1 1 1 1
(n + 2)Cnp+1Cnp T (n +1)Cnp Cnp:l - ( P +1)Cnp:2 Cnp _ anp+1Cnp:i
We can make successive pseudo-derivatives
the same for :
(CrCiCh)' =(CIaCiCy)’
(n +1)Cnp‘lCnng +(m +1)Can;‘ng +(p +1)Canr|;C[q)_l = anp+1Cr';Cg + kCanr'f]Cg

other formulas

7.1:(n—-p)(n+p+DC" P =2p+2)(2p+1C"P]

n+p n+p+1

7.2:p(n+1)CP =(n—p+2)(n—p+1CP°}

n+1

7.3: (np+)CLP =(n+p+CrE"

np+1

7.4:(np+a)CP  =(n+p+CrPH

np+a— np+a

7.5: (1 + (P +1C " = (1+ p+D)(n+ P)C "

np+2
7.6:(np+m)(np+m—1)....(np+DC P ™ = (n+ p+1)(n+ p)....(n+ p—m+2)C"*
7.7: P In !Cnp—l - ( P +1) '(n _1)!Cnp+1
7.8: r]z (r1 "'];)(::A?_l(::gi_z = ( F) _F-];)z ( F) _F'Zz)(::rf_%l(::gj+_2

0+0)! p cpa_ (PHD oy o
oJe (r]——(X)! n—-a ~n (p —-CZ)! n+a —n

Cp—l 2 Cpcpl
7'10:( P j (n+D(n-p+1)

7.11: 2(n +1) C prC -1 _ anp+lCnp+1 anp+2Cnp

“Upp-) " Y (n+D(n-p+2) (n+2)(n-p+D)

8




1 2(n +1) C p— ZC p—l p( p 1)Cnp+1Cnp+1 + p( p 1)Cnp+2C P
" N+D(h-p+D) (" +2)(n-p+l)

7.13: p(p 1)(n+ p) Cn+p+2 (n+ p+2)'Cn+p

7.14: p(p 1)n Cn+2 — (n+2)!cnp_2



