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Abstract

This work aims to provide some results of gradient Ricci-Yamabe soliton with potential
f on a compact Riemmian manifold. ¢ is Riemmian metric, V is vector field and «, 3, A
is constant on M. Firstly, the isometric notes and triviality results of Ricci-Yamabe
soliton with conformal vector field on the compact Riemmian manifold are obtained.
Then, I got the conditions that gradient Ricci-Yamabe soliton is steady or shrinking.

Finally, scalar curvature under different classifications is discussed.
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2aRic+ byg = (2X — BR)g, (1)

M PR 2 [T (M™, g),(n > 2)ARicci-Yamabefll 37 Fid H(M™, g, V. \, a, B), = H Rich E 2 )i
TE(M™, g)IRiccill #8, RAZR B RIE (M™, g) B Hh 2 .0y g RoR FE B gt M &35V 7 A ) Lie 3 50,V
R LR ES N eRAZZRIE(M™, g),(n > 2)MILTH 2o, BNHE Ricci-Yamabefll 37
52 Ricci-Yamabe it i) HAHUE [1]. 9\ M G REUS FR(M™, g),(n > 2)HRicci-Yamabeix
F A > 0N = 0, ) < 0)BF FRRicci-Yamabe 3L Ui i (B 10,47 5K (1), [ 2 o] 4505 4 1 (B2
7E 1,3 5K 1) Ricci- YamabeiL . ¥

R, 2o = 1, 8 = O FRH N Ricci Az +.

Ma = 0,8 = 18 FHH A Yamabe 37T
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SLF
I VR R S Y M E— S50 R A B RS BE U FRRicci- Yamabe K 37 - (M™, g) N B
BERicci-Yamabef\ 3L+ 12 8 (M™, g, f, A, o, B) FEXFE R T ,(1)XE N

2aRic+2VVf = (2\ — BR)g, (2)

HAVYV fRINFH R f B Hessian 5 1. 24 55 bR N Ei, FRATHRBL FZE Ricci- Yamabe NS4 °F U
FR), 15 AR A2 P FLE.

Ricci-Yamabef 37 1) 4 24 f ¥) /& 7£20194F, Giiler M Crasmareanuft SC#R 1] #2 # Ricci-
Yamabe 37 F /& Riccifll 327 HI Yamabe L T FIEE AL & [ VF 2 BT S Riccifll 3L 7 AT Yamabe/l
SLFHISCE (2] [3] [4)#ERicci-Yamabe Sz B 700 72 oK HE T B R BIAE LT S48, VF 2 S0 &
4 T KT Ricci-Yamabe 21 (A C A 2, SCHR (5] 40 T B ARUE B Ricei-Yamabefll 32 1. 3C
Wk (6] [7)BF 5T T A [ 25 R Hh B Ricci- Yamabe U7 .3k [8] A4 1 1 Ricei- Yamabe 37 ) 45 i
W) L SCHR (9] AT T = 4EEE B R TE [ Ricei- Yamabe 7 1. I8 6t 55 85022 2 3t 7 1686 Ricci-
Yamabe 3745 2 [v] R K& ith 22 (1) i 7 2 A = .

PCSL T 1 FH O N 2 72 JUART 2 A 98 1 #4171 16 B 1 aiRiceifl 57 F, Yamabe Ik 37 -F- FRicci-
Bourguignon N 37—~ &5 AH I S 5 5 & 2 HA AN 55 11 S5 2 ) 80 R 55 =t 2 1 it 5 DU IS - 7 1Y) B
F . Antonio%F A\ [10]38 1 Ricei i ZIE ORI FUARE Yamabe iz 1 f R A5 5. SCHR [11)45
7B FE W4 p-Einstein N7 88 FE T~ — SSBK I (1) 75 1 25 4. Chandan [12]38 1 FR##6 FZ p-Einstein
ST 6T B B B W R 2R H R 1 . Dwivedi [13]41 43 T Ricci-Bourguignon 37 155 #E
WK QIR £ 78 225 A, LA S BAT FOE A1 5037 1 5 B Ricci-Bourguignon Az 12 ¥ FLFI IS 1.

BT IR AR ACK [8]F0 [10] #9465 RAHE) 28 Ricei- Yamabe oL 1 b RIZE HY R B 2 R Y
)8 FE Ricei- Yamabe AL - (R AH G 45 5.1 5615 H B Ricci- Yamabe IR 32 1 1) 45 7 i @ A1 L1
45 5 LIRS B BE Ricei- YamabefINSZ T2 £ i (1) BSCAR IR IISZ T 1R 25 A0 35 5 19018, 24 f A2 TR TR
H i A0 R S K i FRAE AN R 3 2R B L.

EIBL:BE(M", g, f, N\ a,B), (n > 3, a # 0.) 2B %R Ef IR Ricci- Yamabe 37 1.

()R MRS, BV fRILE &Y. A, —T7H, ¢ =0, WV fZKillingla &%, L2
PN Ji—Jii, [, 0 =0, (¢ #0), MISLT(M™, g, f, A\, a, B), (n > 3, # 0.) &5 FE T MR [CERTH .

(i)W, 8 > 0, AV fRILTE R ESG B LAILTF (M, g, f, N\, a, ), (n > 3, a # 0.) W48 L
FaE .

(1i) W 2RV f & /£ Hodge-de Rham 7y ## € B 7 &3, H. [, 9(V f, Vh) < 0,iX BLJh/eHodge-
de Rham# s B AIALT- (M, g, £, N\, B), (n > 3, # 0.) 2 F FLI.

FIB2A(M™, g, [, o, B), (n > 3, £ 0.) 5 FAT 3 B S B0 B R 1 347 7 (KT BB B Ricoi-
Yamabefl3r 7, 3¢ Ha, 8> 0,405 £ 5 YR BEL A5 4 MAT T 40 26 4% 5, S0 957 72
FURT,  f 2 RRI BRI -4 M HH 280,
2. FER & 5|

VEX AT A B 1 45, 0 AR PE S0 B Ko 75
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lxg = 2pg, (3)

TR ) 23 X N SEIE 235 R o FR A M B39 X R Y £ O BRI &3 X O AR ALY M =
¥, %4p = O Fr A 837 X NKilling [ &35,
T FERCE BRUET,  JRATT TR AR A B DA K ] B
Hodge-de Rham 3 R IE: [14] %M AEHUE R AR IR IE XY LR R — AN 1w &, 0
A
X =Y +Vh,

HrhY BRI EEE A him &, Bldivy = 0, h#k yHodge-de Rham¥ eR %K.

HopfE I:18 (M, g) /& % T 14 7] 5E ) 3 8 fIndk 22 2 0 %, 40 B =M - 59 F ek %
BPAf = 0,0 f /25 {E e 5L

B (M, g) &H MK MIndE LA 2 HIE N TR &S X A0 FHRS AR

/M(de)dv = 0.

R, 28X = VA

/ AfdV = 0.
M
HrhdVRRE IV M PRI,

SIEB1 (15 (M, g)2 A W B E RN EHR 2R B ERIEM EAEEF LR H &
WX MR EHx Ric = 09, o € C°° (M) A4 M4ERET R IRER D S™.

SIF2: % (M™, g, X, \, 0, B), (n > 2, # 0.)7&Ricci-Yamabe N 32 5. W1 X J& 34 5 BN o R LT
] 537, 4 RRp s 4L

WEAR: T X2 HIB & A (3) or K (3) AL T 5 FE (1) 15

aRic = (A — %,BR — )9, (4)
S (4) P [N R i 7

(2a+nB)R = 2n(A — ¢),
SR B2 5 e

(2a+nB)VR = —2nVyp, (5)
XF(4) PRI RN SR B AR

adivRic = V(—%ﬁR — @), (6)

#(5) RN (6)15
adivRic = %VR.

1 W 4F Y Bianchifd % X F divRic = IRIF Ha # 0F4(n —2)VR = 0. An > 2,57 BIVR =
0. B R 40, B (5) T Kotk 5 45 AIE 5.

DOLI: 10.12677/pm.2023.138247 2391 HibHF


https://doi.org/10.12677/pm.2023.138247

SCHR [8]4 H T IERicci-Yamabe L FRAN — of i 4518, 51 205 10 (12 X h i E e ik A
.
SIEE3 [14]: WUR B BRI M A W HCE % JF BAFEAEF IR M &S X R0 g = 209, ¢ #
0,784
/ @dV = 0. (7)
M

51384 [8]:(M™, g, X, N\, o, B).) 72 B A bR 41 5 BB BERicei-Yamabe L F A f = h+
o, o, FRAIGL TR E, hyHodge-de Rham¥ p%L.
3. EIEAYIERA
FEHRAIERR: (1) BNV fr2 3 &g i L (3) AL, BRIV f = g, %) HRZEG
Af = on.

AR MR R B AP AR

/Ade—/ ondV.
M M

P R s 3, A 20 7E 1 o0, )45 XA 1 0, H 51 BE2, N — o Bl A SO 8 R 9 3 B R 4
/ endV = n/ edV = pnVol(M) = 0.
M M

BIZEE 20 =0, B4 [, dV = 0(p # 0). Hi Vol (M) FREBUREM KA.

Ho = O,V f2Killingla) & 375, W f2 5 B IS F £ F LB ARic = (A — 18R)g,H
o, B, NN B 51 312, R H N AT 1535 2 LA B 2% 4 I Ricci- Yamabedll 37 42 52 K] B
HAE.

B[, 0dV = 0(p # 0, 5| #3351, BEWREM LA LB R RS RV f2AEF
ML A&, G BE2n] AL BB M R RE W I H A v g = 209,BIV2f = ©g, 0 # 0.HHILF 7
F2(2)15

Ric = ~[(A— 56R)g ~ V1]

Sof BRI FERHS A R B ISVY R e SEL IRV = ogftN
1 1
bosRic = —(A = 5BR —¢)lvyg.

5 B1,4X = VI AlxRic = gL 10 = L(N — 38R — ¢)2p, T LLRicci-Yamabef 37
T (M, g, X, \, o, B)F5IE T B IREKTHI S™.
(i) Ha, B > OB, SFHSL T HE(2)RILIH Kl x g = 209, 0 # 0ARANTR

Rzé(A—%BR—(p)n. (8)
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XT(8) Py i [A] IR R 53

/M(1 + 0% Rav = ;/M(/\ — p)nav. (9)

51 B3, M A H A M, HAAAEARF FLALTR A &3 4 (3) oL 44 (3) RN (9) 15
B o
a/M(1+2a)Rdv_/MAndv. (10)

BT M T BIRIRES™ FT AR > 001N < 0,a,8 > 0, (10)N AR < 0,5 % 7 & .1
FIN > 0,90 T AR YA 1, LA 2 AR E .

(iii) HHodge-de Rham4rf# & ¥, AV f = Vh + Y HdivY = 0.5 #4,f = h + ¢, MVh =
V f R M S BT A

/ o(Vh, V f)dV = / o(Vh +Y,Vh)dV
M

M

:/ g(Vh,Vh)dV+/ g(Y, Vh)dV

M

= / g(Vh, Vh)dV + / div(hY)dV — / hdivY dV
M M M

= / g(Vh, Vh)dV
M

:/ \Vh|>dV
M

= [ vspav

RS T SOE R TEE R R [, 9(V £, Vh) < OIBAVS = 0,8 fRH AL WAL T R
REFB2MERR: AT 77 8 (2) R

Af=(A— %BR)n—aR. (11)
T fAE AR EIA f > 0,384
nA — (%Bn +a)R > 0. (12)

AL R A2 B 5K A, EPA < 0.H1(10) A e, B > 0,7 R < 0.
FEHL, 4 R AR RIA f = 0,784

1
nA — (iﬁn +a)R =0.

I HASL 7 RAER), BN = 0.Ha, 8> 0,AT1FR = 0.78 BE21HIE.
E: N E B2 UE BT A T T LUK I, B, B> O X EUER 2 3E b B A 35 08 B f IR 16 E Ricei-
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