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Abstract We consider the prescribing problem for symmetric function of Ricci tensor.
Suppose a closed Einstein manifold (M, g) is not o2 (Ric) singular. Let f € C*° (M) and
it changes sign. We prove that there exists a metric g* such that oa(Ricg«) = f. Then,
as a corollary, we have an existence result for the prescribing problem for Einstein
manifold with negative scalar curvature.
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1 5|8

B (M™, g) & m 4EFRERERIE, m > 2. Ric, il Ry AMAELFIE L) Rice kR
Hi .

HiT R A 5 [ — B A TR R B . B R SRS RIE Lk — i, (15
XA BT AN A E SRS T 0@ BRI ST [3, 8] A [9] Z0dil4ath T Q HiZEAT oo (Ay) MITE
B L. AR SCERAEIT oa(Ricy) HIZRAIFIE M. % N\ & Ricy BIFFIE(E, o2(Ricy) &

X
o2(Ricg) = Y Nik;.
i<j

B
oa(Ric,) = ((ZA > - ZA%) = % (R2 — [Ric,|?) . (1.1)

ARILEFEIIT o2 (Ricy) MM T, DAKHAE L2 i 357, JRRH A5 Froa%
R ZZ[EFE R oo (Ric) FFPEZSE] (Mg X 4.1). FFHBRRECE R, FATATLAEE] LP RS (al )
— IR T MR R . HE—25, AT S AR

EIE 1.1 BRIEEEA Einstein i (M, g9) REA o2(Ric) FE. ik f € C°(M), H f
M S RAFEER o, (15

o2(Ricg+) = f.

8 R EE SR AR M/ N T2 Einstein 0% B, ATHASS] T

#iL 1.2 Bk (M, g) SEEEMFE/NTER Einstein {JE. X f AR5 HDGHE R, N
FAERERE gF, 75

o2(Ricg+) = f.

XL FE B
2 it

B So(M) iy M _EXFREY (0,2) BISRIRAAEG. B bk € So(M). AT, FAMEm T
2y

(h x k)ij = hiky,
h-k = hYk;,
(6h); = —(divh); = —V7hy;.

EARGERIBENEN T, TR EHE Ric, 108 Ric, H Ric I=IEH Rk, THIESLH
Ric;i, = Rji = Rijp = 9" Rijut.

3 HMMHET

B {9} ie(-co) & M _Ef—ER. H g0 )— g, g(0) = h. BFRRATy 22Biaw)
I, FEM BT EATHTEER. PRI (2, 4, 8, 10].
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@l 3.1 (ML.3C [8])  Christoffel fF5AZIMEMLTT T2

Ik = %gkl (Vihji + Vjihi — Vihij) . (3.1)
Ricci 5RIFHH LML T2
Ric/y, = _% (Aphss + V,Vr(Trh) + V;(5h)x + Vi(5h),;) (3.2)
Ht Aphje = Ahjr 4 2(Rijih™) — Ryihj, — Rih’s. o iz a ZetiAb 5172
R' = —A(Trh) + 6°h — Ric - h. (3.3)
AR WERMALT T2
(AR) = ~V?R-h+ AR + %dR - (d(Tr h) 4 26h). (3.4)

BTAEH o2(Ricy) BIZMEATTF-RIERIHIT T
Rl 3.2 (W3 [8]) o2(Ricy) MZAEALTIT RUHCH Ly, Wi

Ly(h) = % (Ric - Aph + Ric - V?(Tr k) + 2Ric - V(5h) + 2(Ric x Ric) - h)
+ R (=A(Trh) 4+ 6°h — Ric- h) . (3.5)
el 3.3 (W3 [8]) oa(Ricy) MERMEMTIT Ly HILHESIT L) W2
Li(f) = % (AL(fRic) + 2f(Ric x Ric) 4+ 2V4( fRic) + g6*(fRic))
— (gA(fR) — V*(fR) + fRRic) . (3.6)

4 BAE o,(Ric) FHAI=E]

EN 4.1 & (M, 9) NEEFIE. FF1E f, #i5

0# f €ker Ly,

DT\W'T\ (Mvgaf) ﬂg OQ(RiC) ﬁ‘@%l‘ﬂ-

G 4.2 & (M, g, f) NEA o2(Ric) FEH Einstein JiJE, MR TETE.

WEBA CRA SOIER:. BB IER R /NTFE. i oo(Ric) AHERIE SR (3.6) A4, 1 Ein-
stein JIE_LpREL f W6 R A T A

0=Li(f) = % (AL(fRic) + 2f(Ric x Ric) + 2V5(fRic) + g6*(fRic))
— (gA(fR) — V*(fR) + fRRic) .
& o ER . FE LR PHBGE, FTLMERII IR T
0= %(C(mAf) +2C*mf) — (mRAf — RAf + CmRf).

= (mC%f — mCRf) — (mRAf — RAf + %mAf)

_ <l1)RCmf(m1+l)RAf
m 2

:—(1—i)R2f— (m—1> RAY.
m 2
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PIILFRLA f IR, WA

/ —(1 - l)RQJ“2 - (m - 1) RIVf? =o0.
M m 2
HEEFI R<0, TH& [ =0. XA (M, g, f) BA ox(Ric) FEMIBRIETE. T/2& R <0 &AM
SEHY. GEEE.
#IL 4.3 BuEfi R/ NTEAY Einstein JiEEAERA 02(Ric) AR

5 FiEdhEEE)E

5% oo (Ric) AFPEAIVE I Y. R T 20 224 BEMI B R B0 B AT AT 3 =i A it
A RO E AR, 5, T8 T TH 09 WA 44 1 B

EIR 5.1 (REH, Wi (1)) & E M F & M EfEEh, X m < p < oo, D
WkhP(E) — WE=2P(F) J& 2 B 7,

D* . WF=2P(F) — Wk=4P(E)
TR L? T R D Al D* A EAERAE, W
WF=2P(F) = Im D @ ker D*.

EIR 5.2 (RERBCER, Wi [5]) & X, YV REEHENE. f Uy, — YV BESE A HEREL
f(xo) = yo, HH Uy € X 2 zo B—PRRB R Df(20) : X — Y ZWEHIA T LML
ARAKERE yo WIRRIER V,,, FIEZEMLG ¢ - V), — Uy, 15
H

d(yo) = wo.

HWR, BRI T 51 5 2

EIR 5.3 (W3 [6]) WA~ & M EERPES. BRI (M, g) )& Einstein §{ijE, HARA
UZ(RiC) ﬁ"lﬁ, JI-lIJ

oo(Ric) : A — WHP(M)

TE g AR, R4, FE7E 02(Ricy) BRI U C LP(M), SNTAEER ¢ € U, F74E g IR
JEt g W
oa2(Ricg ) =1,
XH p>m.
JEBA X L) A FAAERGE, ATLASE:
Tr(o¢(Ly)) = gkl%lEIQsz + 9“%(5 ® &, Ric)gr — 9“%9“ (&i&iRyj + Er&iRuj)
— g™ RI€)2 g1 + g™ RELG

m — 2

= ——({£ @& Ric) — [¢*R). (5.1)
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TR, MR Tr (0e(L3)) = 0, WHEVUR S Einstein f9fRI% FATBLHE] € = 0. FJ Ly AAT#
I EZAE. FEN A EiRER 5.1 w41
W*P(M) =Im Ly ® ker L},
T g REA oa(Ric) 2k, HET, TTIAAEE] L, W66, I, FRROA 2R 5.2, TLIEE] o0 (Ric)
B g B— MRS E] 02(Ricy) £ WHP(M) iy —A2RI. #% V J& 0 8 WP (M) iy
— AR X
F:V — LP(M), uw oa(Ricyw)), ¥(u) =g+ Lyu.
HF F'(0)o = LyLiv, H.
(LyLyv,v) = [ Lyl
e ker LyLt = ker L) = 0. dBREHGEL, F I 0 2 WP sRGFFABBURETE] 0 7 L7 MFFAR
. TR FAHIE.
FETORATX AT AT AEZL AL ) e& BOH — Mo R ARHZ I E] 0o (Ricy) By LP AR
513 5.4 (W3 [6,7]) & (M,g) REERFIE. HiX f,g € CY(M) N LP(M). WRFLEER
e, Hif5
infef < g(x) <supecf,
MR TAERH ¢ > 0 FAERAMAINE o, it
[fod—gllr <e
55 e 5.3 MG 5.4, XHE—RAYTIE - Z B AR T
FIE 5.5 (WEH 1.1) Bi%AR Einstein HiJE (M, 9) AR oo(Ric) &k % f <
Co(M), B f 5 M FAS5 X5 p > m. IAKANER o, 7%
UQ(R,ng*) = f
WA W TFRIERE MFSAEN f, FEFRE ¢, #i15
cinf f < o9(Ricy) < csup f.
HEMT AT ARRBN I FIIE 6, 845 f o ¢ Fl o2(Ric,) FEARARIL:
[f 0 ¢ — o2(Ricy)|[Lr <.
FRHERE 5.3, ATATLAREIELH g, (675%
f e} (b = O'Q(RiCQ).
2 g = (071)"(9). TRENA
o2(Ricg-)(¢(p)) = o2(Ricg)(p) = f(4(p))- (5.2)
O’Q(Ricg*) = f
FH Sobolev ik NEFEF]LARE] ¢* J& C? #. IITFHIE.
FEEAHES 4.3, TLIEFII R 4518,
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H 5.6 (JLIEIE 1.2) {BIR (M, g) JRNCRII/N T2 Einstein . Fi [ H25 B4

SRR MR oF, (675

(6]
(7]
(8]

[9]
[10]

(o) (Rng* ) = f
B ASSCEEH S DI SR i B S B, X R AR BRI
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