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B 10 LRRBES 0 O%R k(2] FHEE, HHHy A WFEES, B8 L. B
SR BB A BIFERE, THh V(L)

BR I BRER. WRER V(14) BRATAREE.

AR NG B—PFE A= {j1,j2, -, Im}, 18 klz] = klz1,- -, 20), k2] = k21, -, 2]

HEEA II:

k[z} — k|z]

z—Th §=1,2,---,m.

R 11 698 ker(Tl) = L, A7 1 9% Im(I1T) = k[A] = k[2)/ L4, k[A] ¥ klz] B9F3F, FHRE,
WILLE k[, -, 2], ERHITTRE o, -, 2/ HREN k- KEAE, M 29,29~ R
WM ATEEHR. HAHE k[A] FLL 272, - pIm YERPRILAS ORI RERRRIE k(4] BYETR.
k[A] P BRITRALAE, 21, - - -, o BN, BYE ki) PRI, FHFE—1, AT k(A PR
12 AHF R BT, FrRUERE RIHE kA PHREFXER Lz FRHRFRER, IBAE
ERRAR 27, -, 29 WEBIER, BEEE kA) PRI, &b, BITH k(4] C k[z).

B fr,, fo € KA BR—AHEHETR. Fa BH fi,---, fo 7E kA PERNEHRE
B, AR Fa=(h, - fo) ABTIRAEURITTUE X k[A] FRFRF., AFXBEMNY
BiEAg.

S 1.2 i Fa=(f1, -, fs) Ck[A] RAEBEE, SHMEMER ¢ > 0, EHIE k(4]
ZHRARE PS={f1, -+, fo.} C Fa HEH Fs RFE.

B AR SHERE LT (8]

2 WIS NA AN EER

B EZITRA
{ fl = fl(zl)xZ) tee ’xn) = 0’
@.1)
Jo= fa(xlyxZ’ te :zn) =0,
iC dy = deg(fu) AR dr 2d2 >+ 2 do.
ZTR fi TUBREARX o7 # k— KEAE, XE k WFENTHEUR. B
fu@) =) a2 =0, ekp=1,2,-,0. (2.2)
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T S = {j € N§lal # 0},No HEHEMM. RIUE S FAFBEMM, R S pyR/MER,
% A= {j11j21 e a]m} C S) ﬁ'ﬁ‘x‘fﬂ—:ﬁ ] € S H

m
j= bijk,bx € No,
k=1

Bl S e A FIEE No- £/, B NoA = {T, cujsler € No}. H# A R GHTRMA
XA = {gh,00,. .. zin} PHTRR——SRE. 4
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BEXFMEER ¢, HVKRFE PS BEHB, € T° = {i € NoAlli| <t} \ T(PS), W
MHEE i € T(PS) AME—H h; € PS, 518

hi =z* — }: a?):cj

JET*
4
2t = Z aj(-‘):zrj mod F,
JE€Te

A i e T°, ZHENX

a(-i) = 1’ ‘1 = i,
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EI 3.1 (Criterion for Eig) #HFE v,1<v<m, {#f

D(j» + D(Sy)) C D(Sy), (3:2)
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(3.2) FAEIHBASHEST
§(1)

#,0< p<Tar
MATd {87,270, oV 1) M Py k- SRR, WTBENE AW ¢ kr+D)xE+1) fhiig
W = AW mod Fyu,

R R BRAF AR R AT AL @ Y.
THES A ERH R

Alg EorG
input : a polynomial set PS
output : an ordinary eigenproblem or a Well Arranged
Basis containing a reduced Groebner Basis for ideal F
=0
t:=t(PS)
Repeat
PS :=WAB(PS,d,t)
If Criterion(5.3.2) holds true for some v, form
the ordinary eigenproblem for x7v
else
d:=t
t:=t(PS)

iy

Untilt <d

EIE 3.2 ¥k Alg EorG SiETERS AN BN EENE, REFRSNSHEEAL
Groebner 2/ B fFAE.
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PSQ,PS;[, . ,PS“, v
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KT(PSg) > KT(PS;)>---> KT(PS,) > ---, (3.3)
XE KT(PS) RN [8], t (8] F5EHE 2, 71 (3.3) A HHMREY, BOF o KT(PSp-1) =
KT(PSg), XEWRE t(PSp-1) > t(PS;), BEILRARA L. & [8] P2 3 kH K(PS)
& Fa H§—294t Groebner #:.

T G AFLEEEHE, EM 0,1 < v < n, HIE Alg EaG EORH Fu f1—F44
Groebner MY RJFE, H [10) M, H ny,1 <v <m {f 2™ Jg Groebner- ZEPRETAFR
HEX, HBRATER:

EIE 3.3 & G HTHEEE, NWXHEM v,1 < v < n, ik Alg EorG AR —XT 29
BB SFIEENE.
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Constructing Eigenvalue Method for Solving Sparse Polynomial
Equations by Well Arranged Basis in Semigroup Algebra

LIU Wei-jiang'®, FENG Guo-chen®
( 1. College of Information science and engineering, Bohai University, Jinzhou, 121003, China;
2. College of Mathematics Science, Jilin University, Changchun, 130023, China;
3. Department of Computer Science and Engineering, Southeast University, Nanjing 210096, China )

Abstract: Eigenvalue matrix for resolving sparse polynomial equations is constructed by deploying well
arranged basis in semigroup algebra k[A]. The condition for the constructed matrix to be square is
discussed.

Key words: sparse polynomial; well arranged basis; eigenvalue.



