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Abstract

This paper primarily analyzes the sectional curvature induced by the Hessian metric. It begins by de-
tailing the Hessian metric and its associated Christoffel symbols and curvature tensor formulas. It
then introduces the concept of homogeneous functions when the domain U is a cone, as well as the
relationship between the Clebsch covariant S(f) and the sectional curvature. Using an open subset U
in R3 and a hypersurface M = {f = 1}, the sectional curvature at a point on a 2-plane tangent to M can be
expressed in terms of S(f) and the Hessian matrix H(f), where fis a homogeneous polynomial on R3.
The condition for the invariant S(f) to be zero is equivalent to the Witten-Dijkgraaf-Verlinde-Verlinde
(WDVV) equations, which implies that f can be represented in two specific forms.
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1. 51§

FERY JUT 4, Hessian BE & H& 4L 7 — M FCRIE 2 B 28R . S1ESRME S R,
Hessian J & 5 AT S hN=Ea 0 U 25/ A0 o o G878 Hessian B & ki 28, o] DARN T fRRE IR
AR TUARR M, W R R A . WAL LRI RN S . IX A SR B T HESN A )L
R R, AT Ay At AR S i 1 e TR . 22 i e 5 Ut S i) s
JURTE BRAEAE 42 T H b SEUE B b o 25— B S BB D)W 137 BRI 205 17 538, A —fr 34
i — 2 7 30 <2 il 7 REE——I1X 1E 2 Hessian R o X o 1E N B bR & R 2 B0 5 2500 1 11
XIRRITRE, Hessian HFEAMYZL S 1 BREE & T7 M ERIEZRAE S, AR HDE « AR DL 3
AU L OB T A . Hessian HE [ 2 br 37 — W w S EOERE,  REW AT R0 B 37 1) /3 J LT 1 5t
FESE ) B2 [ 48 B4h e — il £, vl f ) ZFr il 20 AH KK Hessian FE& . R,
I RIREAMET IR BT IR 2 iU, 0 Hessian HiFE J A0 M. B & i At B 32 o

WDVV (Witten — Dijkgraaf —Verlinde —Verlinde) 772 5 % AT R G % UIAH K, IXFEE RN 5L AT #A
R RACR 73R TR, BN WDVV T RER R AN AL T R RE AR . Dubrovin
(1) Frobenius Jit 7% B 18 [11%5 1 2 KUTEAL I FF IR 25 A WDV 5 RR IR EAT 1 LTk, e ek F
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TR BRI ARSI, WDV RIS Frobenius 3 b (17 20 & A4 66 %
SEAERAFAENT NLOE FR o LESCHR[3]H, BEFT 1 T 3HARFR R N ITWDVV 7R EE 0 T RS/ I 45 G 1,
[F I % IRAR G M (45 B R AL S e IR Eam 28 %, RUE ST DO BIFE % 45 1Y) B
A N E 2 HACMWDVY RS . WISCHR[A]H, TEF 7 Kahler A5 2 8] AR I 3R ) @, 35 & 3
Fek 2 I AGE I Hessian f &, Hessian #2340 5¢ 17 L5 52 # H F)WDVV J7 12 B K 28 LAV 2 i
ff] Clebsch covariant S( ) (J& M HFC AR E) FAFERL R o

ARICHE B =GR IR R M — AN FFHEU , KU BE XoeigdiiimM ={f =1}, ¥ f .U >R A
BRI IR KL TR, FEARIIER | (x,y,2)= (% y)+A(2), L iS50 i R
O i R LR, SR, AR S (1)
d (d —1) ax0x,

Al Hessian 1750 H () \TAZZRU AIM FEARY) 2-"- 10 L — s AR BIET HE 3 K, A0 K, FEIZEETEE,
FREAARE S(f) NEFHWOW J5E,  f W IFRRPIAMRIRIEN, fa F— A BARRI B TR RiE 1245
R
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2
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1
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1
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N q:I
09 -1
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R =— Zp ; g’ ( ip fieg = itp fjkq) ) (3)
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RfI
zpqg ("P ikg fllpfjkq)zo 4)

I, %5 E AR WDV T2
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F
Fijk:a—’
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A Do M IERBIEAA )
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4d* ( 1)
2.1. U R" bR E R
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f(Ax)=2"f(x),
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2.2. Clebsch Covariant #1 Hessian & 2 /& gh =

Wilson (4145 T — M AREIR R E=T0RA T (%, %, %) H Hessian [ R i, HOCHEZ 1 11 =X
£ (1) Aronhold A48 5 S . Clebsch W23, AF &AM E GO T, XT840 B, ARMAZR
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S(f) 8191

AR =
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a, =" a,=1f; a="1, a="7,
by="T, b =1, by="1,
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1) axox
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%, EEEIE R,
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RERRIR S (1) %,  FIDKGEIT AN 72 BRI
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Fa

EM: fy FORER f X E X, y, 2 M=k, K, jke{1,2,3), R0 xRS, f,&
ATy RS, f, Ttz R T

62f A S =2 - 4
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RIGFE[L2], FAATLLE H B, = (ax+bz) " ,a,beR .
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FWREWMA | TSR a(x,y)+ox 2R, HeH 2.8 1A, HIEa(x,y)+B(z) BREMMGS, FH
SRS
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