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Abstract

The recursive algorithm of Newton’s binomial expansion calculates directly (x + y)k-1 without
calculating (x + y)¥ where the exponential term k is a “two-dimensional” rational number
(one-dimensional molecule and denominator) or a negative number. To solve the problem of
calculating the coefficients of Newton’s binomial expansion terms, this paper presents a new
“three-dimensional” recursive algorithm for splitting functions with three variables. This
method transforms the step-by-step recursive process into the splitting calculation of integers
(or rational numbers) and then directly calculates the coefficients of arbitrary expansion terms.
At the same time, it proves and explains that the essence of the coefficients of Newton’s binomial
expansion terms is the ratio of splitting functions. On the other hand, when Kk is not a positive
integer, the polynomial rings given by Newton’s binomial expansion are all in the form of infi-
nite series. In addition to polynomial rings in infinite series form, there are polynomial rings in
finite sequence and form in the expansions given in this paper. Therefore, the new algorithm
can be used to further study the prime elements in the Gauss integer ring.

Keywords

Newton’s Binomial Coefficients, Recursive

BT = 4Em R AR A1 — I T E ER

nER, B E

et ake, AR H, i
A, IERE TR R, Bk,
Email: 13833116000@139.com

S

WeAm H . 201993 H25H; KA HIH: 201943 H28H

o=
AP A RIF FBHEREA NI HE (x + y) M EZTE(x +y)s EPRHEOKE “—4&” FEH(D T

1
HANS PrePrints | https://doi.org/10.12677/hans.preprints.41008. | CC-BY 4.0 Open Access | rec: 25 March 2019, publ: 28 March 2019



HANS Preprints NOT PEER-REVIEWED
DU RENA RERITIREH

AN RS —4E) B E. XA AR IT AR B T, AXGH T M RREE=NZEN
W =47 B, RONAIRE RN SRR T B (A B K2 R S T A B R
EBRRITHR AL, R HEHANERE T AR R RARNA RS R E. 55—,

BRAREEHN, W RIS U AR FRET FZHHHER. MAHHRRITAFERT
BEHRBEHANZ AR UL, BFEFRFHAERN LA . Fik, FEET URRE D6
R EHA P HIR T

Kiia
AP R, =4EBdE, SRR

1. 5|8
17 t4, Jakob Bernoulli 25 H 1 48 10 =0 I =0 R AR A H A EUWIERH . J52K, Tassc Newton X
SN T ARGETHEE (x+ y)' T T B R GE (x+ y) FIBHE T 00 F
% x=P,y/x=Qk=m/n, ZHHXAXALAERN:
m-2n

(P+ PQ)Wn = Pm/”+%AQ+ mz_nn BQ+ n CQ+--

XHEAFRE T, B2 P, B RN I, H&?Jt%%AQ, C R B =0, RIKSHE.
FERXFEOLT, 88T DL — e, AT AR AR — M2, mE—DRT QKLY
PHL Q METREUE — MR A A& RE)Fe L, P,

%: P=1,Q=2z, S35 7 IOTAEHN AKX 2 OB A e B, B 7R
W] UL e N BB A, HRA B A N R AR (1] [2] [3].

2. BT HReRBM=4EEERE
Euler 5 L T #F5 (N, n, p) R85 N 20 n AN, BAEE—35r<p Mo IR 8o 1, Ry 2
BHIEM) . XA IFHIMBURETE
(x+ x>+ X +~-~+xp)n = x”(1+x+x2 +~~-+x"“)n
JETEA XN (R
BIRAFAENE S

(n+kJLp)=[EJ

ﬁ¢ﬁ%@j%%Uﬂwﬁ+mmwf@ﬁﬁ%%ﬁ%%ﬁc

p

p

%Tﬁ@,&mmﬁizﬁﬁ%%ﬁujﬁﬁ%qkmmoﬁ?E%ﬁmk

p
(n+k,n,p)=c(k,n, p)
N T ARAERT PR

2
HANS PrePrints | https://doi.org/10.12677/hans.preprints.41008. | CC-BY 4.0 Open Access | rec: 25 March 2019, publ: 28 March 2019



HANS Preprints NOT PEER-REVIEWED
DURENA RERITIFEH

(Ejpz((n—lsp—kjp

[R] 1t 2 At — 0 X B R RV U], A4S B R EON 55 n 1 I R R T N
c(n-1,n,2) 2O+ c(n-2,n,2) BOL c(n-3,n,2)
1 c(n-1,n,2) c(n-2,n,2)

(P+PQ)"=P"+

CQ+-- (1)

m%ﬁ%ﬁmdmﬁﬁ%ﬁ%%ﬁ%?ﬁ%%ﬁﬁ@m+%+mmwf§ﬁqaum%~¢mﬁo
T I PR AR R
2008 4, Hacéne Belbachir, Sadek Bouroubi 1 Abdelkader Khelladi %5 H a7 8.2 Wi (39 93 20) e TF A 2 [4]

1 xP )
_— =<1+x+x2+x3+---+x”’l)n
I-x 1-X
=14 NX+- 4+ x4 xP !
m=0 mp
(p=Dn {FJ

2 Ty

(n+kJLp):£:]p:(pnjL_k]p

B RN A S R PR R B TR 2
[E] =c(p,n,k)=p(nk,p)
p

=
I

LA 2

b p(nk, p) 2R EL
PRI 2 SR 2 HH R AN S T (e y) ™ T B 0B (o y) RO HE . 3 FLTT DL B HEK th 140

o —-i.n2
T EIn S Xy it 7o)
c(n-i+1,n,2)

3. MBEEH—SHT FEN

BT &% c(p,nk) (& p(nk, p))idHE R Eeit HRE RS, Kb A Q)HET 1 At =3 7 1%
HGERR T FR BN HE o RS Qe 4 Fi8 B0 BT = 2 B0 1)t

SR (O n otk 1o T I wT BLT R . B RaEERIA

1 AO- c(n-1,n,2) c(n-2,n,2)
c(n-1,n,2) c(n-2,n,2) c(n-3,n,2)

H A T BANTE, FRECN 0 mvn I (CREER n 9340, 4080 nvn (93978 p(myn+k,ny/n, p) 1

o

(P+PQ) " =P+

BQ+ CQ--- ©)

‘$Xﬁm75ﬁﬁ%ﬁ%owKQM{n

J,mmkm,%Hk@%ﬁﬂ%ﬁﬁﬂ@y@%%?Kﬁ%ﬁé%ﬁo

P

3
HANS PrePrints | https://doi.org/10.12677/hans.preprints.41008. | CC-BY 4.0 Open Access | rec: 25 March 2019, publ: 28 March 2019



HANS Preprints NOT PEER-REVIEWED

DU IREN 4 RERITIFEH

AT LSRR, DRI AR R0 BT 8 20 B A0 — I s HE 7 v ) DA A RN 1 70 ) 3R e
VAL )

J. Wallis W 183 FH 73170 BEE /NI 0 B AN GEID) Fon g € I 8, BT 0T Fe 70 B v 56, Euler 3
JE XA o] AR SR ¢ (2n) AR B TTE AL 1T LU B AR %4 73 U fobm 1 (fBh T 24 22 131
FEHA myn WA S B I, FUBE T A BRI AR AE4].

WERILATAN 1, %os p #EHIRI AL P, Q v p BRI Z W, A, 2 p=qif, I HE K
e i R 2 v (B i R )T T 5]

SR (mon, p) S T8 2 TR R ¥ c(m+nn, p) . BT BLR “AI48” 80 R e Hum e (R
TR LA HE R R 2 DR R, et 7 OB IF I 5 — Rl R A 77 Wpt/e, 448 n HE
JTRAEE min i, AT A
myn . c(m/n-1,mn,2 c(m/n-2,m/n,2
) —pmn ( 1 ) C((m/n_ljm/njz)) BQ+:--
p(2,m/n,m/n-1 p(2,mn-2,m/n

( 1 )AQ+ p((z,m/n—l,n‘/n))

THEARIUR) R B0 T 98 David Hilbert 42 Hi 5 16 A ia] B FFR A H1 ABC S5 A8 HAA HL B 8
BRFLUERR | AEAEIBHEA 2
(N+1Ln+1,p)=(N,n+1p)+(N,n, p)-(N-p,n, p)

(P+PQ

AQ+

— Pm/n+

BQ+

B LARRA
c(mn+1,p)-c(m-1,n+1,p) 1
¢(mn, p)-c(m-p,n, p)

MAKXTTUEH, i p FPUEX TE OIS BEE . e p AR, E%X
HFATULRARE m— p Ml mn b 1 R RAE TS =AM AR & po HE e
c(mn+1)—c(m-1,n+1) B

c(mn)-c(m-p,n)

AN B R 2 DA PR BT, W] DARSRE— B 7t m i B B A b i &= 0o, s AR p
N P AR B AR e 2 T A HECR 0 I,

12 (P+PQ)™" (MRIFF R CE# HZE) T, A58 p SURART B, FARIFINRMBE p (AR
B, HEEA ISR RITAMIER . Bk, A IESSHUE C, i35 p>C Y, EBITMHRE—
TEAEWSI, 2 p< CHF, JEITIIZRE— 2 R AHUNI[6]. B RIS] T 2 WA — T 2 B SC[ 7] % =
TR/ +ctx—x RIF IV

X p=C WAt FIFIERA B, BB, BEFXMETE T w8 A b 2 o P i e
4. MRS

Ak AR EOEHE T (P + PQ)”V"@?EiEE@TiE'i, AR IEE EBIRAE W . A SO — AN 45 B
NATTER A RO AP

BUIRR: PRI ER AR ¢(3,4,3) « c(5,8,2) F1¢(8,8,3) .

fB: SE—FhOTVE, R R 2 TR R A RS

4
HANS PrePrints | https://doi.org/10.12677/hans.preprints.41008. | CC-BY 4.0 Open Access | rec: 25 March 2019, publ: 28 March 2019



HANS Preprints NOT PEER-REVIEWED
DURENA RERITIFEH

o(5:8.2) [N ] (SN?J UU
ows5-{o (o} 1) (s )

MO, R 7 o B Sy, HAR AN <3 R AR
342+14+1 243+1+1 14+3+2+1
3+41+2+1 2+1+3+1 1+1+43+2
3+1+1+2 2+1+1+3 1+1+2+43
1+24+2+2 2+1+2+2 14+3+1+2

242+14+2 1+2+3+1
24+242+1 1+2+1+3

M43 5)(7,4,3) =16 . FRIHK R AT LR
c(3,4,3)=c(7-4,4,3)=(7,4,3)=16

CRHFER R

A I R B A & 2 AT AR
c(5,8,2) =56

G (1 x4 ) HRFFRE X DU AR R B ARBIN

TG

. + . + . + . 4
0,10 1 1 2 2 3 3
s3T5 R (B A 3

n(n-1) . n(n-1)(n-2)(n-3) . n(n-1)(n-2)(n-3)(n-4)(n-5) o
1y (2! (31)°

ssan=(} 0 CHO-CHE-CH e

HUE AT A, R 2 RMAR c(mn, p) B THM IR FIATUFRAL X" 101 ek R AT
TSR A, G IERAME RO IUE S (mn, p) fE oy — AR, AT DU iR,
PSR BRI 5 K TR 7 B RO = 2 i, SRR TS 55, Ja —M5iE R s,
AT — e T i R RlA 2 HT A /R Bont 2 s A2, J& T o8 (B 1A BB B T uis.
AR )RR AL, AT IR R 2R B SRR R F R 2 — A 8 . XA A
TRIRMBOEA R, NMEXEER.

1+

H oK

5
HANS PrePrints | https://doi.org/10.12677/hans.preprints.41008. | CC-BY 4.0 Open Access | rec: 25 March 2019, publ: 28 March 2019



HANS Preprints NOT PEER-REVIEWED

DURENA

REEFIAT

S5k

(1]

(2]

(3]

Erdss, Paul, Lacampagne, C. B. , & Selfridge, J. L. . (1988). Prime factors of binomial coefficients and related prob-
lems.Acta Arithmetica,49(5), 507-523.

Kilig, E. , & Prodinger, H. . (2016). Evaluation of sums involving gaussian g-binomial coefficients with rational weight
functions. International Journal of Number Theory, 12(02), 495-504.

Cohen, D. I. A. . (1978).Basic Techniques of Combinatorial Theory.Basic techniques of combinatorial theory.
Wiley.135

Artin, M. , Tate, J. , & Bergh, M. V. D. . (1991). Modules over regular algebras of dimension 3.Inventiones Mathemat-
icae,106(1), 335-388.

Murawski, R. (1999). Recursive functions and metamathematics.
k4. (2013).J555 5347 51 . Euler .
frAn. B35 F—N1 T SCHR 2 SO T 9 443-448

6

HANS PrePrints | https://doi.org/10.12677/hans.preprints.41008. | CC-BY 4.0 Open Access | rec: 25 March 2019, publ: 28 March 2019



