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Abstract

By using the properties of Lie-derivative operator, covariant derivative operator and
conformal vector field, we prove that in almost Yamabe solitons with hyperbolic Ken-
motsu structrue, if there exists a smooth function f that leaves the contact 1-form 7

invariant, then its potential vector fields are Killing vector fields.
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1. SIS RFEELER

W (M",g) & n ENERZRE, I 2 (M) 2 M EEUInEsfEs. WRAEV e 27(M)

M—NEE N, G115 .
5Zvg=A=r1)g,

N M™ FRN—A Yamabe J7F, BEBF V RN Yamabe IS F I =37, A BRONIOLFH L Lrg
KRR g IEHmE V 7K Lie $38, r o M EEZE. /£ X > 0(= 0,< 0) B, WFR
Yamabe A7 T2 04 (B, 379K) 1.

TEAF R 2 F T, Yamabe I T & VF 2245 T 2 HEF( (1], (2], [3], [4]), FF5H, Hsu
7E [5] HE B TR = B 2 Yamabe 7 F B8 & #h % — @ 2 % 2. 1 Yamabe 7 1418
Yamabe 37 F7E3CHR [6] F14% Barbosa-Ribeiro /4340 :

EX 1 ¥ (M, g) E—AMhE

WED

Wi, WRAFAE M FYIREY vV AOGHERE N, {15
1
§$vg =(A—1)g, (1)

MFR M —AIE Yamabe J02F, 128 (g, V,A). AR, 24 X\ NE S, & Yamabe I3 FJI K
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Yamabe 2T [FFEHL, 25 X > 0(=0,< 0) B, (g, V, \) FARIYE (FaE, §75K) 1.

73— 77 1, Upadhyay f Dube [7] #& H 3 1) fish X it &5 4 ok &, 5] IS 45 HeAth 2% 35 3 — 25 it
Fi. 1E1972%F, Kenmotsu [8] B 7T 1 i /& — LERF K 5% A 0 U1 Al B2 2 R T 16 40 25, 54 X Pl T fi
% N Kenmotsu it 2. Kenmotsu iE B T Kenmotsu i /i E— X T A—4NBEAEHE
H f(t) = se' i Kahler fi M FrIE MBI T x; M, s RdEFHE. £ [9] 1, Ghosh B 7T T
Kenmotsu it fEH BIUT Ricei IS F AT Yamabe I3 F, JEF 1, A8 X Kenmotsu i
it Yamabe {7 F 35 m S W5, 753075 1 F 2E H.

EFE1 & (M*™ g,V ) & (2n + 1) 4ERA XU Kenmotsu 4544 ) —ME Yamabe 52T,
WERATAE I AL f, (AR UM — T2y A2, B Zyn = fn, MV 2 Killing &3

AL ZHECHR (9] 45 17 0T Kenmotsu i JE LT Yamabe J07 7 FIAH ST, 454 K3k
IIRNZANER. BN T T Yamabe AL F PR ARBURIEA 7 ARSI 2 Ze 2 HIk
A48 T A Kenmotsu i JE BIMES KL BT, a0 e B UE WIS AE 2%, B fa M 4a 1 AR SO B
E B AR,
2. MFFAIRKL S|

W M2 E—A 20 + 1 4661 E, WRAE—A (1,1) Bk&EY ¢, —MIRES ¢ Y
fi1 - n 15

Horp 12 Mt OI ERESE B RS, o AUGRIKER, AR M2t BATIE Ul 0 i 254, 58
(¢,¢,m). BEIF M2t ip b — A3 D) i X 435 R s Mk o — AN DI R R, 128 (M 6,¢,n).
IR —ANE YRS M2t BRI ER 2 S g Wi

9(¢X’¢Y):—Q(Xay)—U(X)W(Y), VX,Y € '%(M)?

W FR M2t g 3 ) fik XU Dy B BRI, (6, Cn, ) FROVIT D) Al X0 O B2 B2 . SEaE— 2B X
VX,Y € (M) H
(Vx9)Y = g(¢X,Y)( —n(Y)o(X)

AL, MIFRHA XU Kenmotsu HitE, i A LA & %or ([10])
Vx(=-X—n(X), 3)

(Vxn)Y = g(¢X,¢Y) = —g(X,Y) — n(X)n(Y),

R(X,Y)C=n(Y)X —n(X)Y,

R((, X)Y = g(X,Y)( —n(Y)X,
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S(X,¢) =2nn(X), S(¢,¢)=-2n, Q¢=2nC. (5)
He R, S A1 Q 4l M2+ B #i Rk &, Ricci 5KEM Ricci HF, H S(X,Y) = g(QX,Y).

EX 2 hESRIK (M, g) EHAES V in e
Zvg = 2pg,

WFR V — IR EY, Hb p ot M ERDsHE e, #O V RSUER 5. Rk p =0, MV 2
Killing &Y. RE I Yamabe LT/, V UL p = (r — A) AIVERETHIVE R ES.

FINN TUEIA LSS, BATH 2 T g1 # (0 [11]).
SIE 1 XE 2n 4+ 1 4ERZWRIE M LR MNUEREYS V, B T AL

(LvR)(X,Y)Z =9(VxDp,Z)Y — g(VyDp, 2)X

(6)
+9(X, Z)VyDp — g(Y, Z)Vx Dp,

(L S)(X,Y) = (1-2n)g(VxDp,Y) + (Ap)g(X,Y), (7)
Lyr = —2rp+4nlp,

Hbh XV, Z &M FREERNEY, HA=—divD £ TE® ¢ 1 Laplacian 57, div 2 BUEH
T, D REREH T

3. EEEHEAVIERA

I 1 AERR RETRE (1) ME X L TS EY V ZRIVER, Bk p = (A —r). X
n(¢) = g(¢,¢) = —1 RIF V J7HIM Lie 54, A (1) M1 (2) 133

(ZLyn)¢ = —n(Lv () = —p.

R A Y V DI n A2, BT Loy = fn, f € C=(M), WE (fn)¢ = —p, 1537 f = p.
T
Lyn=pn, Ly(=—pC. (8)

X (5) AP ER — 3 ORI V U5 R Lie S8, JERHHAERA

Ly S(X, Q) =(LvS)(X, () + S(Lv X, () + S(X, Zv()
= (Lv9)(X, () + 9(Lv X, Q) + S(X, Zv()
= (LvS)(X, () + 2ng(ZLv X, () + S(X, Zv ()
=2n(ZLyn) X + 2nn( Ly X),
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NIESEE]
(Lv9)(X, () + S(X, 2y () = 2n(Lyn)X.

FIH (8) AT LAfF3
(Zv9) (X, () = dnpn(X).

FEf4Y = RN (7) X, A
9(VxDp,¢) = on(X), 9)

Hortt o = 4080 51 JETE (6) R4 Y = Z = ¢ 185

(L R)(X,0)¢ =9(VxDp, ()¢ — g(VeDp, )X

+n(X)Ve¢Dp+ VxDp. (10)
o (4) SR V TR Lie SEORE (8) AN
(v R)(X, ()¢ = 2p(—X — n(X)(). (11)
R (9) 20F0 (11) RN (10) R
VxDp=2p(—X —n(X)¢) —oX. (12)
7E (12) B, & X = ey, IEXF i SRAE Ap = 4np, Mifi o = 0. FILE
VxDp =2p(—=X —n(X)Q). (13)

FANKE Ln = pn BIARAIMAS d (d RAMESH ), TR d B Ly PS8, T2f
Lydn =dp An.

KN dn 7£ M Hag ER, Brblf
dp = (Cp)n-

oy BT MY, BN @2 = 0, FTUX VX € 27 (M) AT LS 3|
X(Cp) = —C(Cp)n(X).

e, FUH (3) sRE V¢ = 0, BAE (13) X4 X = ¢ ATUAH Ve Dp = 0, Xt ¢p = g(¢, Dp)
KUY ¢ TR FEA ((Cp) = 0, BIFE] (p & —NFH. TRL Dp=K((HP K =(p), ¥
FoRW X J7 oA S8, R4E (3) XA

VxDp = K(=X —n(X)().

B EXE (13) KA LLEH K = 2p = constant, i p = constant, #—P13F] p =0, Bk V
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