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[(E] AT TEABEZIK (v-q,) (v-a,) -+ (x—a, ) tp TEABEUR A AT L9048, 3803 70 76 8 B Y
BUEMEF, 38 T4 0 AEEHE n=9 B XA MR p, R 20 AEA HEOR L YATT 2y n AEEH n=10
W AR p<(n/2) | -1, WHZ LT R AE A BEUE AR A 2.
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On the Irreducibility of Integral Coefficient Polynomial
(x-a,) (x-a,)---(x—a,)xp
Zhao Feiyan
(School of Mathematical Sciences , Nanjing Normal University, Nanjing 210023 , China)

Abstract : This paper investigates the irreducibility of the integral coefficient polynomial (x-a,) (x~a,)---(x—a,) p
over the rational number field. We have the conclusion that when n is odd and n =9, for all prime numbers p, the
polynomial is irreducible in the rational number field ;when n is even and n=10,if the prime number p<(n/2)! -1,

then the polynomial is irreducible.

Key words :integral coefficient polynomial,rational number field,irreducible, Pigeon Hole Principle

1908 4, Schur! ' 48t T 4N
(v-a,) (v=a;) - (v=a,) £1
13 R WA BB L RS AT AR (X @) ,a,, - ,a, HPIPIASFEIGEEEL, 2 S0 BRIA LR
). 1909 4, Westlund "> 1 Fliigel*' 73 B 7 M fife gl 173X Tl L. [ P97 22 1o S5 AR ASCEOME rh AR L s ) Rt
VE g T s ) 45
MR1Y BEBZTX O (x)= (v-a,) (x—a,) - (x—a,) -1 764 FHEIH - A 0] 2.
MR WEABZIR @, (x)= (xv-a,) (x—a,) - (x-a,)+1,
(1) 24 n A ET, &, (x) FEAT BREUE AT 2
(2) Y4 n RHEH n=6 W}, @, (x) 7EA FEIR AR,
FEIH, 2 n=2 F1 4 B, Fligel AT @, (x) TR TSN
@, (x)= (x—c) (x—c+2) +1=(a+c-1)°
1 @, (x)= (x=c) (x—c+1) (x—c+2) (x—c+3) +1=( (x+c) =3 (w+e) +1) 7,
Hopr e AT EREL
Schur B8 )i 9 SR 05 | K FATTX 48 R A 2 Tl
D, (x)= (x=a,) (x=ay) - (x-a,) £p
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HIA AT AT, Horb p R

Polya  UEBH T4 n =17 H n N A HE, SHE R MR p, @, (x) TEA BBUR L ARFT L. 1933 4,
Dorwart F1 Ore'® E—5E 7,24 n=11 H.n jﬂﬁﬁﬂﬁ,ﬁ'{f%ﬂ/‘]%ﬁp,@ip(x) TEA PR, AT 2,24
n B @, (x) RaTREA P URECH RIS DR X, AR SRy 322 H 52 % Dorwart M1 Ore A4S R 54T i —
UGS RSB T A B

TEHE Y =9 0, &R LT D, (x)=(x-a,)(x-a,) - (x-a,) £p,

(L)% n A WIXHE B A p, &, (x) AR | R T24

()& n RAWECH p<(n/2) ! =1, 0 &, (x) 7EA BEUR EA AT 2,

Xof 8 FAN WA T PR R AU TR 98— B 8 SR AR — A T B ) 8, AR S e T — 8
BRI Z AT 2P, X T AR R 2 A 1) Z2 30 X (R AN AT 2 PR 285 SR m] 0L Sk [ 7-8 .

1 %y

B R B T TE A R BT 1 (R 2230 A AT 24 M AR A S ) s R A B 43 BiiE B
TN OliNE S
SIE 1Y WBABEI f(x) 7E 5 DA FEEAE EUE A £ 1, ] f(x) FEIXLLRAAL 06 4 BT 1 3l
-1
SIE 21 B RBE I f(x) 7E 6 D FI AL B 2, 0] £ (o) 7EIX LERHAL A4 2 53
-2,
TEMCHERT B X T — e 28, Bl Tl n] LIAS 3
SIFE 3 Wp RRE AR f(x) 16 6 DA ISy +p, W £ (o) TEIXLERATAL L0 4>
B p s W -p.
WERE Y p=2 i, 5B 2, 8598 AT Rk p=3.
LASEA AL, AR 6 DAL, AWTEN a),ay, a0, T 2
fla)=p, fla)=-p, a,7#a;,1<i,j<s6.
BR f(x) 765 DRAEIBUEN p, 1 A sAEBUE R —p. AW f(a,)=p, 1<i<5. W f(x) BIEAN
f(x)= (v=a,) (x=a,) (x-a5) (v-a,) (x=a;) g(x) +p,
Hop g () WBRBZIA. h fag)=—p, 13
(ag—a,) (ag=a,) (as—a;) (as—a,) (ag—as)g(as)=—2p. (1)
4 ay=a,(1<i<5) RPTFARTIEEEL, g (a,) WEEH TIT ~2p=2-p-1-(<1) BEAREAI S AR
[l R BB, 5 (1) BB P T8, AT f(ag) # —p. BB 1 AFEAE.
1H5R 2 f(x)1E 4 D EATUER p,2 A EAABUE N -p. AWK f(a,)=p,1<i<4,H a,<a,<a,<a,. N
S(x) BB N
f(x)= (x=a,) (x=a,) (x=a;) (x=a,) g(x) +p,
Hor, g () WBERBZTI. t f(as)=/f(ag)=-p, 1%
(as=a,) (as=a,) (as=a;) (as~a,)g(as)=~2p
(ag=a,) (ag=a,) (ag=a;) (as—a,) g(aq)= —2p.
RI-2p AT LAST i UM 2H 5 DB AR, B b 208 A 4 DRRREL #2035 5X 4 AN [R5
B NREB N, WZETEA BIBUFEHER 35, B TR 2230 W, 0502 ay—a, ,a5—a,,a,~a,. 5 HE=2p 1 FTA
FRVLE SR o, ST LUTE 4 .
x1 -2p W& 4NTERIEBHN SR
Table 1 The decomposition of —2p involves four distinct integers
=2p B 4 DAL e X T 4 AR 22 =2p B 4 DAL e X T 4 AR RER Y 22
p2e1-(-1)-1 -2,1,2 241-(=1)-(=p) - (1) 1,2,p-1
pel-(=1D)-(=2)-(-1) p-1,2,1 1-(-1)-(=2)-(-p) -1 2,1,p—2

X 4 PIE A AFAAEA T 4 DRERE P25 BACE p=2 804, 0N p=3, HO9Z8, Br DU EL 2
— 2 —




B E L BRI (x—a,) (x-a,) -+ (x—a, ) xp BIRATLPERFGY

AFFAE.
BRI f(x) 76 3 AN SAEBUE A p,3 A A HR-p. AU f(a,)=p,1<i<3, H a,<a,<a,. W f(x) I
B2
S(x)= (x=a,) (x=a,) (x=a;) g(x) +p,
Hor, g (o) WERBZHA. H f(a,)=f(as)=[(as)=p, 17
(a,=a,) (a,=a,) (a;~a;)g(a,)=~2p
(as=a,) (as—a,) (as—a;)g(as)=-2p.
(as=a;) (as=a,) (ag—a;)g(as)==2p
RI-2p ATLAGM# A 3 2H 4 DEBURTAR, HAgd b 208 A 3 DR REL #2355 3 AN A3
B NORE/ N, NZEAEA AU HER 35, B AT 22 X940 ), 2050002 ay—a, , ay—a,. 5 E-2p FTATH R UL E 2%
PR, SAEA LT 10 Fh.
F2 -2p WA INTEEHND

Table 2 The decomposition of —2p involves three distinct integers

=2p B 3 DA REEE B Al 3 AR R R 22 -2p WL 3 AR LB Hif 3 AR HE R 22
2p-1-(-1)-1 2p—-1,2 2:1-(-p)-1 1,p+1
p2-1-(=1) p=2,1 2:(=D)+(-p)-(-1) 3,p-1
p2:(-1)-1 r=2,3 1-(=2)-(-p)-(-1) 3,p72
pr1-(=-2)-1 p—1,3 1-(=1)-(=2p)-(-1) 2,2p-1

pr(=1)-(=2)-(=1) p+l,1 (=1)-(=2)-(-p)-1 1,p—2

B3x 10 FIE D SRR E p , AMFAEATT 3 DR ZAASER 3 L3 , i LA B0 3 ST
BSR4 f(x) 762 D RAEIEN p,4 A AL EG—p IEW RS S5 00 2 2B 4L, rIAS LS U L 5
BRS fx) T 1D RAEEIED p,5 DA —p IEBS RS 1E B0 1 200, T #53 0 B A A
HEBRIE 5 FiEBC, W f(x) 7 SE R AL 2 I p B 4 —p.

2 e BIEW]
N TIERI R O FeA]4
D, (x)= (v=a;) (x=ay) - (x=a,) +p,P_(x)= (x-a,) (x=a,) - (x-a,) —p.
T @ (1) 5 @ () B AT RERGHEN PRS2 450, L RO @, () SHEFTHEW
S @, () TEA BEOE T2 WAF R R E I g(x) h(x) 75
D, (x)=g(x)h(x),H I1<deg g(x),deg h(x)<n.

SR
®,(a;)=g(a)h(a;)=p,1<i<n.

HHN g(a,) h(a,) I REEE p WEEL L, g(a,) ,h(a,) e {£1,+p}, 1<i<n.

A B g (o) F A () REA — D2 W RTE n DB a0y, 0, T2V 021108 L
MIE N £ 1. A5k g(a,)=£1,j=1,2,-,[n/27.

B 0=, AT n/2]=5. 31 1 g(x) 2D 5 AATIBEALHIRA 1, 0 g(a)) B4R 1,
BLAEW-1L AW g(a,)=1,j=1,2,--,[n/27]. WIE h(a)=p,j=1,2,,[n/2]. FH

(x—a;) lg(x)-1, (x—a;)h(x)-p, 1sj<[n2],

H oa,,a,, - ar,, FIFIARTE H g () B R () FORECERE DR n/2].

M on A [ n/21+ n/2 >0, 3% 5 g(x) Fl A (x) UK n 7 )5, B L @, () 164 BB A
CIESH

=2k FARE [ /274 n/27 =2k, 11T g () Bl A (x) BIUEORIN 2k, LA g (o) F A () BOUCECAA
], HLAEBA k.

Hk=6. N g(a,) ,h(a,) e {£1,+p}, 1<i<2k N g(x)F h(x)FPEAE—-NZ0, WL o,
e sy 35 2k NEEEOT AT KB BB 2p, BIE0 3 TR, TR b A A FL i 20 p

— 3
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i —p. Kﬁ]‘iﬁg(aj)=p,j=l,2,---,k. NI deg g(x)=k,FTLA

g(x)=(x—a,)(x—a,) - (x—a,)+p, (2)
,H:EX[)E iak+l’ak+27“"a2k} alﬂ\u g(b): il. ﬁ‘j k26,E|3§|f¥l,g(b)gﬁﬁml,gﬁﬁm—l E?Ljﬁ
g(x)= (x—a,,,) (x—a,,,) - (x—a, ) +1, (3)

(2)-(3) 1%
(x—a,,,) (x—a,,,) - (x—ay)—(x—a,) (x—a,) - (x—a,)=p+1 B p—1.
A k=5 W g (o) AR (o) A — DS, LT a0y, ,0,00X 10 DERRRDTE 5 AR ERH
E =1 fg | B AR I TR 5 A s b HBE 2 T -1, Ak g(a,)=~1,j=6,7,-,10.
HMgla)h(a,)=p,1<i<10,N h(a;)=-p,j=6,7,-+,10. FIrLA
g(x)= (x=as) (x=a;) - (x=a,) -1, (4)
h(x)= (x=as) (x=a;) - (x=ay,)-p, (5)
Bl b e {a,,a,, a5} U g(b)=+p.
HAFAE b e La, a5, ,a5) 1% g(b)=—p, M h(b)=-1.
Hi(4) 53,
(b=ag) (b=a,) -+ (b=a,0)~1=p,
Hi(5) 53,
(b=aq) (b=a;)---(b=a,)-p=-1,
KA p =1, Bt LA b i 201N al B[R] i Sz, AT g (b) HAEH p. BT LA
g(x)= (x=a,) (x=a,) - (x-as) +p, (6)
(6)-(4) %+
(x-aq) (x=a;) - (x=a,) —(x=a,) (x=a,) - (x—a5)=p+1.
LA VA EPIRN & BYBUE, PTARXS A=5 29A

(x=ay,,) (x=a,,,)  (x=ay,) ~(x=a,) (x=a,) - (x=a,) = =(p+1) Bz (p-1). (7)
A c=max{a,,a,, ", ay,} ,fRA(7), 15
Ip+1181p-11=| (c=a;) (c=a;, )+ (c=a;,,) | ,j=1 B k+1, (8)

WK c-a;,c=a,,, - c=a,, &R R IEREL, BT L
[(c=a;) (caj, ) (c—ay, ) | =1:2:3---k=k].
R k) >p+1, X5 (8) X &, BT Ld @, (x) TEA BB AT 2.
=10 [}, (10/2) 1 =120, HEH, H R M p<113. W @, () 1A HEER E AT 2,
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