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E: AR Iu O B P ECE I E B L A Mather 7 BR R 5E € 2R
MO BB SN KRR, %9?%7?5%&% 4IRE K M%M%Iﬁfﬁ pi(z,y),qi(z,y) (i = 4,5, k)

MBI RRET A = 2%y + sz(x Y), fo = xy® + Zqz(-’v y) (k > 5) BI—ANJLRER: 35
M5 C MaJ(f;) (j=1,2) H fl,f2 s v 2 Iﬂﬂﬁ%éﬁﬁj\?ﬁiﬁﬁ ci=1(=4,5--,k—1), WXz
B4, pi(z,y) T oyt y' BRI iz, y) H 2ty 2" WREIIAZE. &G, %Uﬂ%ﬁféklﬁ, “BHT
f1, fo FI—2E5 46500 7 0 0 R ECE R e 20

KR IR ARYuetE; RV fRAEE R R4YET

MR(2010) ERE57ZES: 57R45 FESHS: 0186.16
MRKARIRAD: A XEHS: 0255-7797(2017)05-1087-06
1 5IERER

W f € M3 C By, W f BIEED) 2] My J(f) € M3, HEEHBKTFHIE
Ey D My D> M} D M3 DM+ MyJ(f) DD My 4+ MyJ(f)D---. (1)

& oep(k > 0) A My + Mo J(f) 16 MY + Mo J(f) FHIRYEEL, 50 o, 1,00 3 HIN 1,
2, 3. HOCHR [1], c3 = 1 BWRE 2 f AN ThrAE R R 2T 22y,

2] WAL T — R IR B R RYE T W Az, y) = 2Py+p(z,y), HF p(z,y) € Py,
M M3 MyJ(A) EMT pla,y) B y* T RFAAE. HH ABRNTIIE 1) HEE, AW
BV A My J(A) ARYEIIAN c3 = 1,04 = 0 Hix5H A B’infﬁﬁ%'%ﬁ PR, 321X —H

SKI R, 55 REPIE —TCRBCE fi = a® y+Zpl(:cy fo=zy? +Zqzwy ) (k= 5), Hr

pi(x,y),qi(z,y) € Pii =4,5,--- k. %5 M} C M2 (f;) 1 =1,2) E f17f2 [ #EE D) 7S [a] 5
A B’Jﬁﬂﬁﬂﬁl‘lﬂﬁ*umﬁéﬁ%?ﬁ B T fy, fo BIFEFEMER, HE—20, AT f1, fo BN H.
E, FIR(E O € R bW O BB, M, /& B, FHME—HRRKEAR, MF 2 M, )k
ok PY 72 k IRGFIR 2 Ak i) S [m) & 25 8] g% F =& f B k B Taylor 2 T
EX 1.1 % f,g € E,, HfE— MR ¢ € L, CHR O € R, &b R 7 ik
), (615 g = foo. WML f 5 g RAZEMH.
“Yi#E B EA: 2016-01-04 U B #A: 2016-03-28
EeUH: #MERE TGRSR (BRE LH 5 [2014]7378); St M & FE @i K v 613 A A H

AT H 2 g 5T Bl (RS BRHIE A [2013]405 ).
fEZ v AEsRVE (1982-), 5, Wil , SR8 R, VW, H2=WFFT5 M. & g,
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EX 120 fe B, BKNAMWR K- REM2IEE N5 f AR kB Taylor 2501
F g REEMT f 1.

5132 1.3 B (Nakayama 5| ) % I /& E, T HIARAEREAE W MF ¢ T 50T
MFcTI+ MY,

5138 1.4 2% (Mather EH) 5 MF € M, J(f), W f & k- RER, Hb J(f) &/ f 5%
F 22 IR S BAE B, HHAER Jacobi FAR,

5138 1.5 W ¥ f(z) € E,, W FEESE R R ¢, W MF c MEJ(f) EHF
MF C MEJ(fo¢) (UEPAEERE WL [4] p.76-77).

B 1.4, 1.5, 45 f A& k- PREM, MRS f A RS k- TREm.

2 PRRHEFAIFLEIE R

HIFHE 1) SE—BRE Kk, 1 cp = 0, W M} + MJ(f) = Myt + Mo J(f). B3|
1.3, My c MyJ(f), HHBIEE 14, f £ k- 9&%5@

I 2.1 BEK m@éﬁﬁ:ﬁ—zwxﬁzzy ), f2 = xy? +qu($y(/‘6>5)

HHRFAE 1), # M} C MJ(f) (G = 1,2) ‘B fu, fo BOBLE ) % B 2 4 4345 4
¢ =1(=4,5-k—1), WXEEET i, pi(z,y) F 2y, y" FREM gi(z,y) H 2"y, 2’
MIREIINE, b pi(2,y), ¢s(w,y) € P3,i =4,5,- k.

WE BUOUEE £ Xk VRVISRIER, fo JAUTTAE.

() B k=50, Fci=1, fi = 22y+ps(x,y)+ps(z,y), LH ps(x,y) € P}, ps(z,y) € Py.
HHAEAE MS C Mo J(f1) KBIEE 1.4 50 f1 2 5 - YOEM.

FEUE: B ey = 1 ATHEH pa(z,y) 2y, vt FIRECNE. F2 b BN ey =1, B

dimg[(M3 + MaJ(f1))/(M3 + Mo J(f1))] = dimg[Py /(Py N j*(MaJ(f1)))] =

5 ap: 5 op 5 op
92 i 2 i3 i o
MyJ(f1) = 2z ?J+SU§4 B 2LY +y) o +2) 57

i=4 i=4

y+yg (ZZ]E
BHTEER] o4, 23y, 2%y? xy® € Mo J(f1) + M3, WIS ) & 4518
R{z*, 23y, 2*y*, 29y°} C Py N Mo J(f1) C Py 054 (MaJ(f1)).
MIHA P = Riz*, 2%y, 2%y, xy®,y*} K dimg[Py /(P N j4(MaJ (f1)))] = 1, #& Py/(Py 0
J1 (Mo J(f1))) = Riy*}. B Py *Eﬁﬁﬁy ¢ Py N jt(MaJ (fl))

EEREAE MyJ(f)) MITE x y-l—yz %Z VY R 55 I 6”4 £ Py N j* (MaJ(f1))

. B BIE VEIE B p4(x y) H oyt Iﬁﬁ’]?iﬁﬁj 0, SR E @M%M%Iﬁﬁ palz,y) =
a1t + a2y + asx?y?® + agxy® + asy* P RE as # 0, NI

Opy

Yoy = a2’y + 2a33%y* + 3aszy® + dasy*, a5 # 0,
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1,0
4= yﬁ — (a2y + 2a32%y* + 3asxy®)}. (2.1)

Y " das 7 By

A g% e PNt (MaJ(f1)) B asa®y + 2as2%y® + 3aawy® € R{at, 2y, a?y? 2y} C
Pinj (Mz (f1)), T Py N4 (MaJ(f1)) & — LA mESE. TRi (2.1) A5 y4 €
PN 4 (Mo J(f1)), X5 ATHE M HLATF. W ps(z,y) FAEH v* T, B py(z,y) + y?
1 RECH 0.

[, SO 22y +y Z 9oe (ERBITHIE, 13 palz, y) H 2y T RECH 0.

HATSIERS: He=1 TEEHT pal,y) oy Myt W RECY 0, T fy fEL T FIE
ﬁﬁ"]ﬁc fl =T y+$ p4(l',y) +p5(xay)7 ﬁ\:l:t:] p4($7y) € P227 p5(x7y) € P25

(ii) R fi R—VINTEET m (< k- 1) BEDLRAL, LH:HT 4= =cm1=1H
fi A m - PR, TR A RIS TS i = 2%y + 22 Z Pi(,y) + pm(z,y), b
1=4

pi(z,y) € Py 2 i=4,5,-,m—1,p,(z,y) € P".
SEAE AL X m+ (< k—1) FIERBBEL, W ey = =cn=1H fiZm+1

HoE ), JF R f FTRAEMGN f1 = 22y + 22 milpg(%y) + P (2, y) + Py (2,y), FHA
=4
p;($7y) EP2172,Z:475, 7m_17 p](xay) 6P57]:m7m+1
FEUE: e, = 1HEH p(z,y) 1 ay™ P My MARECN 0. BN e, =1, B
dimg [(M3" + Mo J(f1))/(M3" + M J (f1))] = dimg[Py"/(P3" 0™ (M2 (£1)))] = 1,

1]
MyJ(f1) = [22%y + zg1, 22y° + yg1, 2° + g2, 2°y + yga) B,
m—1
Her g, = Z(prz+x28p )+ Z S g2 = a? Z sz + Z ap]
1=4
KRS o™ 2™ 1y,--- , ym e MyJ (f1)+Merl U\Ffﬁﬁ:ﬁ*“llﬂ

R{z™, 2™ 'y, - ,oy™ '} C PN MaJ(f1) C Py 0 ™ (Mo J (f1)).

Ay Pyt =R{a™, 2™, -y} Ko dimg [P/ (P30 g™ (M2 (f1)))] = 1, BTEA P /(P30
I (MaJ(f1))) = R{y™}. Bk, y™ ¢ Py 0™ (MaJ (f1)) -

BN TEE 2092 + ygr € MaJ(f1) B m IRFE RSy yapm 15 Py N g (MyJ(fr)) . %5
P2, y) FEE 2y B (2, y) = a12™ + aex™ 'y + -+ @ y™ T oam, # 0, N

Opm
Y gx = malxm_ly + (m - 1)a2xm_2y2 +tany™, am # 0,
TR
m 1 8pm m—1 m—2, 2 m—1
y" = y—— — (marx™ "y + (m — Dasx™ *y* + -+ + 2am _12y™ )} (2.2)
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ESbs] yapm € PN jm™(MyJ(f1)) & maix™ ty + (m — Daga™ 2y + -+ + 2a,, 12y™ ! €
Rf{z™, a™ 1y, - ay™ '} € Py 0 g™ (M J(f1)), T Py 0 g™ (Mo J(f1)) A& SE ) & 45 A
T, B (22) XA y™ € Py g™ (Mo J(f1)), FJE. W po(a,y) PAEH zy™, B p,,(2,y)
W zy™ T ZRECH 0.

FANHE Mo J(f1) FIITTE 2%y + ygo B po(z,y) F y™ T RECH 0.

B ¢, = 1 ATUHESE p,, (2, y) F oy™ = Fly™ TR RECH 0. A AL EE, 3
LR, R

3 PRI EFRIR

EIR 3.1 & f1, fo WiEH 2.1 Fri st H A A @B 2.1 MR, W £, fo 2 A SN T FriE
BRI o2y &+ yF M oy? £ 28, Horh “£ 7 BT £ Byt (fo b ) T RS

W IOEE £ SRIBFRAETESR,  fo BIFRHETE SR BAT oK.

HEHE 2.1, HIR k- RERIZE fi BN h(z,y) = 2%y + 22 Z Pi(x,y) + pi(z,y), Hh
pi(z,y) € Py~ 2(1 =4, 5 - 1) pr(z,y) € PY, H h(z,y) Ek: {j%IEEI/] Xt h(z,y) 1EAAAR

=4

k—1

ho ¢(z,y) = x* sz +x ij Z )+ pr(z,y — Zpl

1=4

=2y - Zpﬁfv sz ,y) + (@, y)] + pr(2,y) + Ri(,y)

k—1
=2’y +a® Y ri(z,y) + pe(e,y) + Rz, y),

i=4
Hr(z,y) € M7 ' (i = 4,5,k — 1), Ry(2,y) € My*+".
k—1 k—1
Xﬂ‘;'}: Z 7’; € M;,ﬁ?’f nll(x)y) € P2Z(Z = 3747"' 7k_3);81(x7y) S M2k_27 1%?%"’ Z 7"1/' =

=4 i=4
k—3
> mi(z,y) + s1(z,y). T
1=3
k—3
hod(z,y) =2’y + 22> mi(z,y) + s1(2,9)] + pi(@,9) + Ra(w,9)
=3
k—3
= ny + 372 Z 7711‘(3”; y) + El(xv y) + Rll('T?y)v
=3

:/E\:EP fl(xay) = jk('TQS(xay)) +pk(x)y> € P2]€7R11<$7y) € Méﬁ_l‘
M5 1.4-1.5 Fl ho ¢ W2 k- REM, HAFEM D FIE o(x, y), 1613

k-3

(hod)ow=j"hog(x,y)]=2"y+2" Y mi+&i(x,y) =h.

=3
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W& E] h P AICHIEE— T p) € Py, M0 hy PAIEIEE — T 15 € Py, AT hy 2
h AN i T KGR 2 TR JE T A 2, X AR AT AR AR A (. y) = (z,y —

k—
leg) MISE IR, T IEH N hy BRI £33 IRE k — 3 RFFIRZ IS, 55 hy KUK
i=4

k—3 }
ITAERR A @i (2, y) = (zoy— Y mig(a,y)), Hetbng(e,y) € Pl j=i+2,i=1,2,--- k=5,

j=it2

Mohy & k-PRER (HEIB 1.4-1.5, L5 h HENRFWE k- REr ), AKX
k-3

BEN5 h HENRIZ hi(z,y) = 22y + 22 Y mij(z,y) + &(z,y),0 = 2,3,k — 4. 7F

J=i+2
BH hyy = 2%y + &alx,y), HF & a(z,y) € PF,'ESR W h HAT T IR A AR 28 #1715
B, HER k- REN. B hg MEAH by = 2%y + 2°Q(z,y) + azy®! + by*, H
a,b € R, Q(z,y) € Py~2. HREERT hy_y HATAAREHR dp_a(z,y) = (z — 2y 2,y — Q), 18

his o drs =(x = 55" (Y = Q)+ (= 51*)” Qla — " %y~ Q)

+al@— 39"y - Q)+ by - Q)F

2
2 R—

a” ok—4 2 k2 | @ gy
7Y = Q)+ (@ —azy™ + oy
: [Q(Z‘, y) + 81(337 y)] + axyk_l + byk + 52(x7y)

=2’y + by* + e5(z,y),

=(2% — axy* 2 +

/ﬂ\:qj 81($,y) € M2k_1752(m7y)553<m7y) € Méﬁ_l‘
BN hi—y A& k- BB, W 22y + by* + e5 W2 k- BER, H ¢r_s € Lo, 15

{2?y + by + &3} 0 pu_z = 5" {2y + by" + &3} = 2Py + by~

i LRI, h(x,y) AT 22y +byk, Hb#£0 (R, i h(z,y) R RETIRMZFIX—
FIERILE R, FE0F 22y + by* HALFRAE B ¢p_o(a,y) = (b7, |b] * ), 73

(%Y +by*) o ds = (10| 2)” - (b ) + (18] Fy)" = 22y + ¢*.

HHAG S R R BRI h(z, y) SN TARERBF 2%y + oF, B fi S0 T hrifEeR
HOF oy £y, KL KT £yt B RS S

EIR 3.2 R xy? + 28 HFET 2%y + k.

WE REFRBELMHERT ¢ : R? — R2, (x,y) — (y,z) BIAT.

XFE—2K, e 2.1 FEH 3.1 50 f1 A fo A SN TARE R 22y + o,

EIR 3.3 & f(v,y) € M3 ZERLEHCH 7 M R EZE H L H0E V)2 0] (1 R4 A N
cz=cqs=cs=1,c6 =0, W f(z,y) BIbrEERAN 22y £ ¢, Ho “£7 K#T f o o° DI #R
HiFS.

W X f(x,y) € M3 BRETFHE 1) X ez =1, W f(z,y) HENT 22y +ri(x,y), F
Hor(x,y) € My X H cg = 0 %[],6f(x,y) &6 - YUER, MM 2%y + r(z,y) 2 6 - PR,

TRELAFENT hz,y) =22y + > pi(z,y),pi(z,y) € Pi,i =4,5,6. XK, f(z,y) L%
1=4
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T h(x,y). Leg=cs =1 EH 2.1, h(z,y) 7 LLRILA T I
2y + 2?p)(x,y) + 2°pi(x,y) + ps(a,y), vy € Ps,ps € Py.ps € Py.

FAKERE 3.1, 22y + 22p) (2, y) + 2?pl (2, y) BN TARHERECEF 2%y + o5, BN h(x,y) BIARTE
RN 22y 45, TR f(z,y) BIARHEE RN 22y + 8, Hd “£7 kBT f o B RS

& F X M
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A COMMON PROPERTY OF TWO TYPES OF FUNCTION
GERMS WITH TWO VARIABLES AND THEIR APPLICATIONS

XIONG Zong-hong!, SHI Chang-mei?, GAN Wen-liang®
(I.School of Science, Guizhou Minzu University, Guiyang 550025, China)
(Q.School of Mathematics and Computer Science, Guizhou Normal College, Guiyan 550018, China)
(3.School of Mathematics and Statistics, Northeast Normal University, Changchun 130024, C’hma)

Abstract: In this paper, we mainly consider a property of function germs in the ring of

C functions germs of two variables. Using the Mather’s theorem of finite determinacy and right

k
equivalence of functions, a common property of two types of function germs f1 = 22y + > pi(z, y)
i=4

k
and fo = 2y®> 4+ 3 qi(z,y)(k > 5) with some arbitrary homogeneous polynomials p;(z,y) and
i=4

qi(z,y)(@ = 4,5,--- ,k) of degree from 4 to k is obtained. If M§¥ C MyJ(f;)(j = 1,2) and the
codimension distribution of tangent space of orbits for fi, fo are both ¢; = 1(: = 4,5,--- ,k — 1),
the coefficients of zy*~* and " in p;(x,y) are both zero, so are the coefficients of ‘" 'y and 2’ in
gi(z,y) . Finally, by this property, the normal forms of fi, f2 and a class of function germs of two
variables with codimension 7 are given.

Keywords: function germs of two variables; finite determinacy; common property; normal
form; codimension 7
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