FAd K H 2 o od UL K F R (BARRFR 2019 4 2 A
Vol. 44 No. 2 Journal of Southwest China Normal University (Natural Science Edition) Feb. 2019

DOI: 10. 13718/j. cnki. xsxb. 2019. 02. 003

Paneitz EFHE _ATE5
HEWRAFENETSHE

KE®, HhaF

PRk MO SR, T 100715

WE.: MR TR n=5 1 BEB0NZ R WHERE (M, ¢ W Paneitz B F I AR 0 (M, g ). KCHE R
JTRITERR . 193] T Paneitz 55 F I TR o (M, g ) B AT IR S5 0 VR G A (B 5 A8 A5 5 i 1) A7 76 1 1) —
e B 7 k.

% # i Panciz BT HoRNAERE; PR RIS S #H

FESZES: 0186.1 TEEARERG: A XEHE: 1000 -5471(2019)02 - 0010 - 04

SCHRLL ) 7F 4 B2 HIEh 5l A T —ASHA B A2 09 19 B il 51 SCERE2 ) B 480y K3 5 DL
. Paneitz BT 0] & XK

Po(w = A2“*diV(2<(nn—712))(2n+—42>S“*’* (niz>RiC*')d” e
Hor
Q= 2<nl—1)A Si +n38614221;}i<22—)3>52 n (n—zz>2 | Ric, |7
TEARSCH, 28 A =—divV.
HB(M, g) EZRHYHFEEA,
P,(w) = Alu+a,S,ANu+0,Su (D
Jrpa, =0 Iy L G DL D o R RIS T SR B
n(n—1) 16n(n—1)
spec(P,) = {X1,» Aaps o)
HA R EA TR
A < Aoy Ay e A b oo (2)
)Lﬁi([Sj BT A, AR FRIKAK . Paneitz BT 19 & i AZE & A Paneitz 557 (9 A28 8 19 € L.
o MAE 5y Rk AN
J. vP ,vduv,
Aey = inf sup M —
Ve(;"k(Hi(l\d)) VeV JM‘Z)Zd‘Ug

Heo, ke No, Gr, (HE(MD) Foom HE (VD RIGITAE k4o ES.

@ YR HY . 2018-05-01
BAETH . FERE ARSI H (11471188).
EHRA: k19925, B, B-LAFsE A, FEMNFEMI LM BB,
WAGIEH . Wi, mlHe.



% 28 K4, . Paneitz E T W E_RE T E5MAMA T YT 5T M 11

Paneitz B8 E IR HE LK
m (M, g) = ;irrltf]/\k.;;[vol(M, g})j%
g€lg
o vol(M, @) R¥EFRER g MIEMMREEM, [¢]={g=97 g: o€ C (M), >0} B g1y
JHp%, N = 2
n—4
Paneitz B TFRIAZ & E LN

J vP ,oduy,
p(M, g) = 2inf - M -
ve )0} <J o ‘Ndvg ) ~
SCHRC3] %W, Pancitz B FHIARARE 1 (M, ) UL 10 (M, g) REAEJCIIER Tk 1. (R SCmk[4] 48,
Paneitz B F I8 R4 5 0 (M, g) REETES ¢ W ROGE B FRE. 20mis] k%, N T ik
o (Mo @) 3651, SCIRCA] 15 ¢ IR OG5 5 ¢ SR s it
Wog—u7 gRGg B WEE, Hhue LY(M), u=0, Huz0. 3 F/" XIBE R g, Paneitz
BT P, 1k Y EAE R LN

vP ,vduv,
Ay = inf sup
Hrp, ke N, Gri(HZ(M)) £oR HI (M) hgif k 4EF 25 RINES.

R YRR n = 5 1Y B ECE WL (M. @) BB RN IE . 00 (ML @) 7 0 3F HAT ATE) R BT 34
oW ou=]wl|, HJifE Pw = (M, @) | w [V w A2 5.

SCHRE3 18 8) . A p (M. ) << 0, W o (M. @) SERETE) R R IK S gE—20, W12k (ML ) <0,
W o J& EIRITRERE S, I H w =] w |

ULAFEK . Paneitz 7 BIBEFE 2 B Z AL 500002 Paneitz 55 00 08 AF EDRTAS 22 S 9 A1 5C 01 PRGBS R
Z A NATRIGE (S W SCHRES — 7D,

BEXS Paneitz B 7B EH AL 0 (M, g ) BY R IRPEFIR S [ 7 RE A28 5 M SCIRES — 4] il T
) i 25 (HAR 2 TR 4538, fEAR SO, AT TR TR T SCHRES — 4] i 28 AFRHE ] g 2 . WAg 3] 1
MBI IR . AR EEERE .

EE 1 WM, @ B4E8in =5 KRB Z HTHEE , WR <0 H 0 & Sp(Pr) s W 4 (M, g) Al
DAY ¢ B SOE R FRE] B v € LY(MD . u =0, «Z 0 Ml w e HI (M), ffiff Pow = p (M,
@’ tw WAL, MR, R . IR

Pw = (M, g)u""w 3
A Ao (M, g) < 0. B4 LREE w 5.
E B w2 e (M. @) BIR/IMEFFS] . B

4

n

M. @) = limdu (| ude,)

B () M| ddo, = 10 B e ML ) = lim du . XPRAS o SCRRTS D HORE R 3 1107 L5,

FAE w, € HZ (M), ffifs
Pow, = Ao; uy ‘w, D

i LI 91 (o, ) ?V%EJMu;mezdvg — 1 rfljvJudv — 1 W, AE LY OMD A5, H LYV 2 A
TR 2 . BT w € LY (M. 84 LY (M)t wy—u. FIF (w,) 76 H2 (M) g . Bk
| w, | zan —> o000 A, = ————, Bt || @, | wzan = 1. Bk {w',) & HXM) hg R HH

N H Wy H HE (M)



12 79 i T e K FF IR RHAF R http://xbbjb. swu. edu. cn % 44 K

H} (M) B—AN A H ez 8], B LFEfEw € HE (M), ffifs .
() 7 H2(M) W w',—w';
Gi) 78 HX(MD 1 L*(MD h w',, — w0,
) R, o', R P, = A u)w', s BMIKHEEMR ¢ € C (M), w', 2
J (Aw', A+ a,S, V', Ve+b,Siw,0)dv, = Az(u,,,)J untw’edu,
M M

e Holder A%, £

N—2 4 ’ < _ M i J >0
JMum w ,nng“UA ~ H SD H o0 H wm H ( Mum dU )
)
J (Aw/mA(eranSgVw/,,,Vngrb”Siw/mgp)dvg =o(1)
M

Bl Pow” = 0. R0 & Sp(Pe)s RIE2) X, M w' =
%éﬁﬁv ﬁ

/ 2 / 2 2 ‘2 _ N—2_ "2
Jw((Aw D taS, | Ve, [P +6,S) w,)du, = /\z.ngwum w,, dv,

/\7 g
N—2 2 — 208y
Az,gmjwum w,, dv, = "5 —> 0

- w, |
B GO L A5 b,Stwido, 0, [ 0,5, | T, |*do, —0. BiBl[ (aw’,)*do, 0.
gi ik, &A115 3
1= [« [lizm = J ((Aw',)* +| Vo', " + (w0 dy, — 0

TFEBHTFE. Filiiw, ) £ H (M) bR, TREFE w € HE (M), f#§if5
D" 78 H} (M) 1w, —w
(D' 7E HI (M) Fl L* (M) W w0, — w.
ENMBEXLT, i Pow = o (M, @)u" 7 w. FiE w225 HE, H wZo.
B w NS R, ANR—BPE, B w=0, MESFELT, A

J A(Agw)d'vngJ a,S,Awdv, +J b,Siwdv, = Jv/lz(My 2 u" P wdo,
M M M 1
ST AN — U Uk 0,

J b,Siwdv, = JV/J2<M9 D u Fwde,

SRR At AR R TP E . BRAE w = 0. R A A AR U WX R A Al RE Y.
B w = 0. fhSCHRES ] Ay 5E B 1 FRATTAT LAFH 2

J ((Aw,)*+a,S, | V,w, |+ 6,S2wi)du, = Ay, J u,y fwidu, <
M ") M

(e (M )+ (D[ (K +E>JM<<Agw,,,>2 A wdy, ]
X Ve>0, Ale) Bn5 e AXMHEE. H

n
F -
K;? =7nn— 1D n* —4) %(%)[/lz(My g) +o (D ]L(KSE +5)JM((Agwm)2 + A(e)w), ) dv, ]

L
[1— (o (M, g) 4= (1)) K?ﬂ)]J (A, w,) do, <o (1)



% 2 KA, F.: Panciz AT % AR Z5MAME H 420 L5 M 13

M (M, g) <0, 18

H A‘g Wy H é :J (Ag w,”)zdvg—)O
M

. 9\ L 2
Hﬂ ‘|MHH§(M):(HAgu H§+ HVMH§+ HuHé)’—’MF'?ﬁJ me|

HI M 0. M

N—2 2

1= ﬁwu;‘fﬂw?ﬂdfy;{ < (JMui/\:d‘ng> N (JMw;,\,"dyg >\ .
(5) XAEWE KT o, XEEMEETFIE. ALl w 0.

S %3k

[1] PANEITZ S M. A Quartic Conformally Covariant Differential Operator for Arbitrary Pseudo-Riemannian Manifolds
(Summary) [J]. Symmetry Integrability and Geometry Methods and Applications, 2008, 36(4): 36— 38.

[2] BRANSON T P. Group Representations Arising from Lorentz Conformal Geometry [J]. Journal of Functional Analysis,
1987, 74(2) . 199—291.

[3] BENALILI M, BOUGHAZI H. Some Properties of the Paneitz Operator and Nodal Solutions to Elliptic Equations [J].
Complex Variables and Elliptic Equations, 2016, 61(7): 984—1001.

[4] BENALILI M, BOUGHAZI H. On the Second Paneitz-Branson Invariant [ J]. Houston Journal of Mathematics, 2007,
36(2): 393—420.

[5] AMMANN B, HUMBERT E. The Second Yamabe Invariant [ J]. Journal of Functional Analysis, 2006, 235(2): 377 —412.

[6] HEBEY E, ROBERT F. Coercivity and Struwe’s Compactness for Paneitz Type Operators with Constant Coefficients [J].
Calculus of Variations and Partial Differential Equations, 2001, 13(4): 491—517.

[7] DJADLI Z, HEBEY E, LEDOUX M. Paneitz-Type Operators and Applications [ J]. Duke Mathematical Journal, 2000,
104(1) . 129—169.

[8] CARAFFA D. Equations Elliptiques du Quatrieme Ordre Avec Exposants Critiques Sur Les Variétés Riemanniennes
Compactes [J]. Journal de Mathématiques Pures et Appliquées, 2001, 80(9): 941—960.

On the Second Paneitz Invariant
and Nodal Solution of Related Elliptic Equation

ZHANG Xian-feng, YAO Chun-ging

School of Mathematics and Statistics, Southwest University , Chongqing 400715, China

Abstract: In this paper, the second Paneitz invariant u, (M, g ) of the smooth compact Einstein manifold
(M, g ) of dimension n=5 has been researched, and enlarge the conformal class to what we call the class
of generalized metrics conformal to g, then under strong conditions, we obtain a new way to give an attainabili-
ty condition of the second invariant g, (M, g) of Paneitz operator and the existence of nodal solution for the
related elliptic equation have been given.
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