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Abstract

Polynomial theory serves as the fundamental cornerstone of algebra, with its methodologies widely
applied in solving elementary mathematics problems. Building upon core concepts such as polyno-
mial divisibility, method of successive division, and symmetric polynomials, this study explores
their practical applications in solving higher-order systems of equations and proving inequalities
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in elementary mathematics. Through detailed analysis of representative examples, the research
demonstrates the advantages of polynomial methods in simplifying complex problems and address-
ing core mathematical issues. It establishes a systematic approach for solving higher-order equa-
tions and inequalities while visually illustrating the profound connections and intrinsic relation-
ships between advanced algebra and elementary mathematics.

Keywords

System of Higher-Order Equations, Symmetric Polynomials, Inequality

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FEMIERCART T, T R AL S XA S SR AR SR — B A SR E S 5. %5
THEZ KBRS . BLT7 #ouSEHrs, BAEHIGEE D m s, (HIx S5 24 BB 02 T i
ISR Z g — B LR, A0%E 2 ulh /S REEE TITEVSECE N St Dy s
B B R G AR

FE ek T AR T, RS B ik dls, B 2 UM S T RRAMNEK R, 4
T e R TT R BAREUE, IR T R T R AR AR 7 BRI VAL A LI AR
AT AL e gl ST BB 1, Sz O RR L R SR B R AR M T AR E B S 2R 5 BRiR SE LR IR
TG, JHEEEE, EEEYISEReE TR R2]. BB R R TR Oy RECERE, i )R
BBl AL, onm RO R AR R AN E RS S AR B RER AR, PRI, TR R,
FE T IR e DO REAL I R A [3]

FEAGEXTTIH, RGN AN RN, JEL R AR ) B 10 R 22 0 R B AR ) AL
KL T MBI B R G B R, N2 e AN E IR A W3R 1t 7 25 [4]. HEZ KRS
WHIE T hr et ok =2 BRSPS, DR =8 =0k R R AR S, A Rk
T 7 AATEX L BEAASERE JUA AR, 8 T X FRAHRAE AN B 2 e A S P I L34 [5]

ERHE T A MNASF A B iR T R S AN SRR R SR T RO %, BORInRE 1 RIS A 1 A
AEgte . 2RI NARECERR LA, JURBRYE . PREAIBRIL . AR 2 0SS TR FME A & 9K
ISR 7o

B RTTIEALRME = eIk J5 RE A I & Bk o, (BAE TR S B R T T A AE T B 22 5. 45X
JrisE e, WG I U A A USRI AS R &, R AR R A, (BAESKPriz
SRR KB AT SR T, THEREOR, XA S BT TR . R AR R Ty R
W R BOERE, (B SEAR H S I RS W o0, SERINE, G, EHAF B RAAEZE,
XIEERCAT S AT S R . ML R, PREAHBRTE UL 2 00 R BRI VAR A, I8 S R
TUSEILRBEAR, Haz SRR AT EOD BT . BRAEVESR R 5, 5 TAER SR R e R
[, %R BRI 2 R R i, (A0 et A LA 5 ) LW 5 mT AR A

PRI, TSR - IRIGUE” INERE AR, PR BRVAAE A B 45438 24 10 — 0w O Rl
I, RIS . D2 N TR, R mkOr R o 0PRSS H) i A faT e (e RN AR
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Hos b, ARERRPEERE, &SRS ISR Z R AR AR -

N SEAE T 1 2 B A AR AR SR R R SR e, AT A2 BB . e KA TR
XK Z TS O BE SO BB AR S, SR ISR BRI AR 2 W aHoeiksF 2 ik, 454 Bk
MBI, RS HIRA AR T2 BB AR —I0miRTT R AR . — I8 K = Jux AR A4 2R B A Sz
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2. mEHEIR

X1 [6] B F(x) 55 g(x) & F[X] h B A2 TR, A7 E F[x] £ 5K g(x), M
f(x)=g(x)q(x), BIFK g (x) 8RR £ (x) . A g(x)] f(x). HBRg(x) & f (%) B—PERK, f(x)2g(x)
GIES

FEX 2[6] WA h(X) BER f(x) R, U2 g(x) R, WARh(x) 2 f (%) 5 g(x) i~ 2 E.

TRE AR £ (x) 5 g(x) FIAER.

X 3[6] Bed(x) A2 f(x) 5 g(x) M— AR, 2 d (x) ik £ (x) 5 g(x) R ARRER,
MR d (%) & £ (x) 45 g(x) B EARABER. F(f(x),g(x) AL F(x) 5 g(x) 05 REHN 1
N EW

T X4 [6] PEHABRER B AT R

rk 3

(X) o (X) iy (%) + 62 (X)
fa (X) = fiea (X) A (%) + 1 (%)
rk 1(X)_rk( )qk+l( )
W(f(x),g(x))=cr (x), Frfrckfor (x)ER/ECA 11 F PHEREL
SEXS [6] B f (X, %000, %, ) RHEFA R EI— N n e 2 W, WX T3 n AL X, %, 00, X, FERR
L2, npHATAER—ADEISG, (XX X, ) BB, IBAFK (X, X0+, X, ) & R _EHI—A> n 7o)
MRZ s
5E X 6 [6] FREATR n A4 n e 2 Wik
S, =X X, oo X
S, = XXy + X Xg +o0 e+ X X,

Spog =X Xy e Xy H XK e Ko Xy X Xg e X
S, = XX, X

AN TEHIE SRR 2

FEL AR, — LA REERITT N R . 5 F WEUR, Fx]| RRBBEPHF rERT
ST x ) Te 2 B AR & o ASCAE AR — o 7 R4, o e 2 WG f (X, y) AL y NS HL
KT xW—rn2ma, B f(x,y)Sm: f(xy)=a,(y)x"+a,_(y)x""+-+a,(y), HhR¥a(y)2

DOI: 10.12677/aam.2026.156267 70 I3RS


https://doi.org/10.12677/aam.2026.156267

ZL LIS i
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R B — 20, BIAT R 58 N — o 3 e M ad i .
3. ZWMAERERABESTFAIHMA

1. FHBREEARBRVEM S R B oo m X7 R4

SEHL 1 [6] (2R W REERZOIM N LT f ()R g(x) (g(x)IEE), FAEME—IIR q(x) FIR
Ar(x), 43 f(x)=g(x)q(x)+r(x), Hrrdegr(x)<degg(x)akir(x)=0.

1%1%ﬁﬁﬁﬁx+y:%

X+y=7
f(x)=x2+y>—25=0
. JTRAEIELT x TR, { (x)=x+y .
g(x)=x+y-7=0

FHARE AR 25 x - %2 B RERIZEIN, H £ (x)BRELg(x), REBIFNx-y+7, KA

2y*-14y+24, &A N0, B
2y? —14y+24=0

X=3
y=4'

PR BREEAHBR M o m IR R I DT T ek, HIOTRRAM AR TR AR Z W, &
T R BRIVETE F BRI A IR IR OT FE SR, 7R 3E T & T 3 B R 2 I AU 20 — o im IR T R4
A B & 1 .

Rty =3sy=4, A g(x)=01Fx=48x=3 E”ﬂ%%%{? 4$D{

f(u)=u*-2uv+v’-16=0
g(u)=u+v-8=0
FHERIEARBR I 25U, AR RN, H g (u) B f (u) BERAr(u)= (v2—16)+(3v—8)(v—8).
Ar(u)=0, Hv=28v=6(y* =28y’ =6), F{Ru.
Hg(u)=u+v-8=0, Fu=8-v; Hv=20, u=6, Bl x=+/6,y=+v2, Hv=6/, u=2,
x=1v2,y=+6.

gib, TN {

fB: Lu=xv=y, FEIRRAENNERNLT UL AT Y {

X = +«f +/2
y=+/2 {y +6

2. FXIHR 22 T A S BRAFON BRI — e 77 A2

SEHE 2 [6] (WFR 2 I LA 8 BE) AR AR — A2 ToR AR 2 T, & AT DARE — Hb 7R ) 4% FR 22 T )
Z .

f =0
~¢:ﬁﬁﬁ@{&xw

xy)=0’ HEOGy)=F(y.x).9(xy)=0(y,x), MFREART X,y WK T

RN
W3%ﬁﬁ£{

X+y+x*+y?=18

xy+x2+y*=19
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HQ2), p=s’-19/0N(1), Bls*-s-20=0, fiffFs =5s,=
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X+y=5 [X+y=-4
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x=2 [(x=3 [x=-=2+7 [x=-2-47

fi A3 T AR _
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FPALfE o

St E L RS R T R, ATt

M4%ﬁﬁﬁ?+y:ﬂ.
X—y=3
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2

s XS FRTREALRRE
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X 4y =17
X +Yy, =3 '

3+ﬁ£i
2
55
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TR T X, y, M. Bs=x+Yy,q=xy,;: HI
s*—4s’q+2q9° =17
s=3 '

4 s=3 s=3 +Y. =3 X+y:3

ﬁﬁ%‘a{ Eji{ N R A

q:2 q:16 X1y1:2 X1y1=16
3 5, [, 3, V55,

nm{&=2{&=l T2 T2 2

15 .

y, =1 |y,=2 3 55 _E_Ei
et T

’Tﬁ)\ylz—y,xlzx,
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3. WIS PR L A TCIEM 0. = e RS
HH A% a? +b? > 2ab , %Tﬁﬁﬁﬂﬁ(am) >4ab,

AT

4 s =a+b,s,=ab, Ns?>4s,, FIFHHERNUFR

%1 5
7.

E&D&b>0,Aﬁa+b=1,5km%#+b42%.

Ws=a+b,p=ab.

2

Hrera,b 29, JHMN MK a=bHES

B 98 IO ARANSE 2 1A L

W a*+b* =(a’ +b2) 2a2b2:(sz—2p)2—2p2=s4—4szp+2p2.
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ffANs=1, a*+b*=1-4p+2p*, T s*>4p, NO< ps%.

¥ f(p)=1-4p+2p*, 1t p%ﬂﬁﬂéi)ﬂi(?y f(p) M G4 =-4+4p<0), N F/METE pzi,

f&j:%, 8 +b* > LA

AT =R FAZER, #s —a+b+c,s, —ab+ac+be,s,=abc, Hi(a+b+c) EIFAIHfEA s2>3s,,
I FH 5% 28 AT DAt — LA 50 = o6 FRAS S8 2 1)

16 ¥ a,b,c>0, Hab+ac+bc=3, KiF: a+b+c>3.

f#: s =a+b+cs,=ab+ac+be,s,=abc, HFs’>35,=9, MWs >3, Bla+b+c>37HiE.

PRE: o BROARSE REUEM 28 b oo B, Sl WA RR 2 U e ok 2 0 Rl R A O N o
P RARBGIE S, M T 2 oA SRR PSR S BiE, Bl 7 2 BB AN S R 4l
At RGBS, & T %2550 SRR 2 e A E .

4. BRERE

2 T R V8 e RO AR AL SR AR5 0BRSS5 SR E DR i T RGBT . A Bk
BRI, HR AR BRIE PN R 7 R 2SI D v R PRV TE R, 0 R 2 T e A S 8 U A SR 4% 1) 22 T
R AL TS AR 22 T B 1] 2 AR, PRI VRS ™ 8 R R e A R (2 2B AR %5 bk, XEARIEEL
S R PR SR g B E AR S AT 4R A

BT AR PR E B MR T OS2 T 2 BN WU A R — B S &, fe
RANFE 7R [P FEUR AR I R (A BOZ A8, TR I U e L b v S5 A 5 A S o ) — JBORH A R S L FT4 S5 R
WK AR HETBE L DM RS T, AMUBEN AR o OO R W FRA S
SEME R R SR GBI B B, A BT IE P R A RBOM R R R B AR R R ), 5 S R e
(G

E&WE

I TSR 2 B0 3 AR BRI ZRITH (W H %5 4 ISZDBKSXM2025007); 3L Tl K5 “Im
VO P EFR PR BEAEE L R (0 H w5 9 XTTZICIY2026009).
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