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B b A5 1 e AR R B 2, R H Mt — 0 B, Zi;(2,t) — oo, FIMGHIFIEE 1 AT LTS 2
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(4.14)
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(0 — Ar)Zi; =(0r — AL)(Hij + c(t)gi5)
=(0y — Ar)Hyj; + (0 — Ar)(c(t)gi;)
>0 (Vo) HgHy; + B (|[Vo?)(VieH; Viv + Vi Hi Vi)
+ f'(v)V; V50 + ¢ (t)gi7 — ec(t)Rij
=W (V) Zii.Zy; + 1 (IV0*) (Vi Zi5 Vo + Vi Zi Vi) + [f'(v) = 2e(t)R' (| Vo]*)] Zi5
+ [¢() + AN ([Vo?) = (ek + f'(0)e(t)] gi7 + ec(t) (kgi7 — Riz) -

(4.18)
MR Ry < kgiz, FI0E c(t) W2
4+ —(ek+ f)e >0, (4.19)
A LA
(0 — AL)Zy; — W (Vi Zis Vv + Vi ZigViv) 2h ZigZys + (F — 2ch) 2. (4.20)

R Zw =0, N
(h/Z“;ij + (f/ — QCh/)Zij) wiwj >0,
BV 0 120 2 AR ) B 2R A
R B AUR I R FRHE R B R, JEH 2t — 0 W, Z5(2,t) — oo, BEIBGHIGIEE 1 W]
LB F] Z;5(x,1) > 0.
NERATEE ALK RS EE R 4.1 5E R 4.2 KPR T
E 40 fEEE 4, A f(v) = e, Hoa NTEEL h(|Vo|?) = [Vol?, KL

k
ct) = 1 _ o2kt
2R 4.1 hIAER (4.2).
F 4.2 fEEE 42 F, 4 f(v) = av, HF o NIEFEEL, h(|[Vo|?) = |[Vo|?, WK%

ek+a
C(t) = 1 — e—(ek+a)t

R e 4.2 PIASEN (4.12).
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MATRIX LI-YAU-HAMILTON ESTIMATES FOR NONLINEAR
PARABOLIC EQUATIONS

CAO De-xia, REN Xin-an
(School of Mathematics, China University of Mining and Technology, Xuzhou 221116, Chz'na)

Abstract: In this paper we are concerned with the matrix Li-Yau-Hamilton estimates
for nonlinear parabolic equations. By using the maximum principle for tensor, we derive such
an estimate for nonlinear parabolic equations on Riemannian manifolds with metric evolving
under the Ricci flow. Then we consider the estimate for nonlinear parabolic equations on K&hler
manifolds with Kahler metrics evolving under the Kéhler-Ricci flow. These results generalize the
corresponding ones when the gradient term is quadratic.

Keywords: nonlinear parabolic equation; Li-Yau-Hamilton estimate; Ricci flow; Kéahler-
Ricci flow
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