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MINIMAL SUBMANIFOLDS WITH SMALL TOTAL SCALAR CURVATURE IN EUCLIDEAN SPACE Keomkyo Seo Abstract Let M be an n-dimensional complete minimal submanifold in Rnþp . Lei Ni proved that if M has su‰ciently small total scalar curvature, then M has only one end. We improve the upper bound of total scalar curvature. We also prove that if M has the same upper bound of total scalar curvature, there is no nontrivial L 2 harmonic 1-form on M.



1.



Introduction and theorems



Let M n ðn b 3Þ be an n-dimensional complete immersed minimal hypersurface in Rnþ1 . Cao, Shen and Zhu [2] proved that if M is stable, then M has only one end. Recall that a minimal submanifold is stable if the second variation of its volume is always nonnegative for any normal variation with compact support. Later Shen and Zhu [8] showed that if M is stable and has ﬁnite total scalar curvature, then M is totally geodesic. On the other hand, there are some gap theorems for minimal submanifolds with ﬁnite total scalar curvature in Rnþp . Recently Lei Ni [6] proved that if M has su‰ciently small total scalar curvature then M has only one end. More precisely, he proved the following. Theorem ([6]). Let M n be an n-dimensional complete immersed minimal hypersurface in Rnþp , n b 3. If rﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ ð 1=n n C 1 ; jAj n dv < C1 ¼ n  1 s M then M has only one end.



(Here Cs is a Sobolev constant in [4].)



In Section 2 we improve the upper bound C1 of the total scalar curvature as follows. Mathematics Subject Classiﬁcation (2000): 53C42, 58C40. Key Words: minimal submanifolds, total scalar curvature, gap theorem, L 2 harmonic forms. Received June 25, 2007; revised October 26, 2007.
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Theorem 1.1. n b 3. If



Let M n be a complete immersed minimal submanifold in Rnþp , ð



jAj n dv



1=n 



M



n n1



qﬃﬃﬃﬃﬃﬃﬃﬃﬃ Cs1 ;



then M has only one end. It is well-known that a minimal submanifold with ﬁnite total scalar curvature and one end must be an a‰ne n-plane ([1]). Combining this fact, we have Corollary 1.2. Rnþp , n b 3. If



Let M n be a complete immersed minimal submanifold in ð



n



1=n



jAj dv







M



n n1



qﬃﬃﬃﬃﬃﬃﬃﬃﬃ Cs1 ;



then M is an a‰ne n-plane. Moreover, we study L 2 harmonic 1-forms on minimal submanifolds in Rnþp . In [7], Palmer proved that if there exists a codimension one cycle C in a complete minimal hypersurface in Rnþ1 , then M is unstable, by using the existence of a nontrivial L 2 harmonic 1-form on such M. Miyaoka [5] showed that if M is a complete stable minimal hypersurface in Rnþ1 , then there are no nontrivial that L 2 harmonic 1-forms on M. Recently Yun [10] proved qﬃﬃﬃﬃﬃﬃﬃﬃ ﬃ if M is a complete Ð minimal hypersurface with ð M jAj n dvÞ 1=n < C2 ¼ Cs1 , then there are no nontrivial L 2 harmonic 1-forms on M. We extend Yun’s theorem to higher codimensional cases as follows. Theorem 1.3. n b 3. If



Let M n be a complete immersed minimal submanifold in Rnþp , ð



jAj n dv



M



1=n 



n n1



qﬃﬃﬃﬃﬃﬃﬃﬃﬃ Cs1 ;



then there are no nontrivial L 2 harmonic 1-forms on M. 2.



Proofs of the theorems



Before proving Theorem 1.1, we need some useful facts. nþp



R



Lemma 2.1 ([4]). Let M n be a complete immersed minimal submanifold in , n b 3. Then for any f A W01; 2 ðMÞ we have ð ðn2Þ=n ð 2n=ðn2Þ jfj dv a Cs j‘fj 2 dv; M



where Cs depends only on n.



M
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Lemma 2.2 ([3]). Let M n be a complete immersed minimal submanifold in . Then the Ricci curvature of M satisﬁes RicðMÞ b 



n1 2 jAj : n



Now let u be a harmonic function on M. Using normal coordinate system fx i g at p A M, we have Bochner formula X 1 Dðj‘uj 2 Þ ¼ uij2 þ Ricð‘u; ‘uÞ: 2 Then Lemma 2.2 gives X 1 n1 2 Dðj‘uj 2 Þ b jAj j‘uj 2 : uij2  2 n We may choose the normal coordinates at p such that u1 ð pÞ ¼ j‘ujð pÞ, ui ðpÞ ¼ 0 for i b 2. Then we have  qX ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ P ui uij ‘j j‘uj ¼ ‘j ¼ u1j : ui2 ¼ j‘uj P 2 u1j . On the other hand, we know Therefore we obtain j‘j‘uj j 2 ¼ 1 Dðj‘uj 2 Þ ¼ j‘ujDj‘uj þ j‘j‘uj j 2 : 2 Then we have X



uij2 



X n1 2 jAj j‘uj 2 a j‘ujDj‘uj þ u1j2 : n



Hence we get j‘ujDj‘uj þ



X X n1 2 jAj j‘uj 2 b uij2  u1j2 n X X 2 b ui1 þ uii2 i01



b



X i01



b where we used Du ¼ ð2:1Þ



P



i01 2 ui1



X 1 þ uii n  1 i01



1 X 2 1 j‘j‘uj j 2 ; ui1 ¼ n  1 i01 n1



uii ¼ 0 in the last inequality.



j‘ujDj‘uj þ



!2



Therefore we get



n1 2 1 jAj j‘uj 2  j‘j‘uj j 2 b 0: n n1



Now we are ready to prove Theorem 1.1.
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Proof of Theorem 1.1. Suppose that M has at least two ends. First we note that if M has more than one end then there exists a nontrivial bounded harmonic function uðxÞ on M which has ﬁnite total energy ([2] and [6]). Let f ¼ j‘uj. From (2.1) we have fDf þ



n1 2 2 1 jAj f b j‘f j 2 : n n1



Fix a point p A M and for R > 0 choose a cut-o¤ function satisfying 0 a j a 1, 1 j 1 1 on Bp ðRÞ, j ¼ 0 on MnBp ð2RÞ, and j‘jj a . Multiplying both sides by R j 2 and integrating over M, we have ð



n1 j f D f dv þ n M 2



ð



1 j jAj f dv b n  1 M 2



2 2



ð



j 2 j‘f j 2 dv:



M



Using integration by parts, we get ð ð ð n1 2 2 j‘f j j dv  2 f jh‘f ; ‘ji dv þ j 2 jAj 2 f 2 dv  n M M M ð 1 b j 2 j‘f j 2 dv: n1 M Applying Schwarz inequality, for any positive number a > 0, we obtain  ð ð ð n1 1 n 2 2 2 2 2 a ð2:2Þ j jAj f dv þ f j‘jj dv b j 2 j‘f j 2 dv: n a M n1 M M On the other hand, applying Sobolev inequality (Lemma 2.1), we have ð ðn2Þ=n ð 2 2n=ðn2Þ 1 j‘ð f jÞj dv b Cs ð f jÞ dv : M



M



Thus applying Schwarz inequality again, we have for any positive number b > 0, ð ðn2Þ=n ð 2 2n=ðn2Þ 2 1 ð1 þ bÞ ð2:3Þ j j‘f j dv b Cs ð f jÞ dv M



M



 ð 1  1þ f 2 j‘jj 2 dv: b M



Combining (2.2) and (2.3), we get   n ð ðn2Þ=n ) ð a ( n1 n1 2 2 2n=ðn2Þ 2 1 Cs j jAj f dv b ð f jÞ dv bþ1 n M M 0 1 n ð  a B1 C @ þ n  1 f 2 j‘jj 2 dv: A b a M
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Using Ho¨lder inequality, we have ðn2Þ=n ð 2=n ð ð j 2 jAj 2 f 2 dv a jAj n ð f jÞ 2n=ðn2Þ dv : M



M



M



Hence we have 0 1 n ð  a B1 n  1 C f 2 j‘jj 2 dv @ þ A a b M 9 8  n > > 1 >   ðn2Þ=n ð  a C 2=n > = ð < s n1 n1 n 2n=ðn2Þ jAj dv ð f jÞ dv : b  > > n bþ1 M > > ; M : By assumption, we choose a and b small enough such that 8 9  n > 1 > > ð 2=n >  a Cs < = n1 n1 n  b e > 0: jAj dv > > n bþ1 M > > : ; Then letting R ! y, we have f 1 0, i.e., j‘uj 1 0. Therefore u is constant. This contradicts the assumption that u is a nontrivial harmonic function. r Proof of Theorem 1.3. Let o be an L 2 harmonic 1-form on minimal submanifold M in Rnþp . We recall that such o means ð Do ¼ 0 and joj 2 dv < y: M



We will use confused notation for a harmonic 1-form o and its dual harmonic vector ﬁeld oa. From Bochner formula we have Djoj 2 ¼ 2ðj‘oj 2 þ Ricðo; oÞÞ: We also have Djoj 2 ¼ 2ðjojDjoj þ j‘joj j 2 Þ: Since j‘oj 2 b



n j‘joj j 2 by [9], it follows that n1



jojDjoj  Ricðo; oÞ ¼ j‘oj 2  j‘joj j 2 b By Lemma 2.2, we have



1 j‘joj j 2 : n1



118



keomkyo seo jojDjoj 



1 n1 2 2 j‘joj j 2 b Ricðo; oÞ b  jAj joj : n1 n



Therefore we get n1 2 2 1 jAj joj  j‘joj j 2 b 0: n n1



jojDjoj þ



Multiplying both sides by j 2 as in the proof of Theorem 1.1 and integrating over M, we have from integration by parts that ð n1 2 2 2 1 j jAj joj  j 2 j‘joj j 2 dv 0a ð2:4Þ j 2 jojDjoj þ n n1 M ð ð n ¼ 2 jjojh‘j; ‘joji dv  j 2 j‘joj j 2 dv n1 M M ð n1 þ jAj 2 joj 2 j 2 dv: n M On the other hand, we get the following from Ho¨lder inequality and Sobolev inequality (Lemma 2.1) ð 2=n ð ðn2Þ=n ð 2 2 2 n 2n=ðn2Þ jAj joj j dv a jAj dv ðjjojÞ dv M



M



M



ð a Cs



jAj n dv



2=n ð



M



¼ Cs 



ð



ð



jAj n dv M



j‘ðjjojÞj 2 dv M



2=n



 joj j‘jj þ jjj j‘joj j þ 2jjojh‘j; ‘joji dv : 2



2



2



2



M



Then (2.4) becomes ð2:5Þ



ð



ð n jjojh‘j; ‘joji dv  j 2 j‘joj j 2 dv 0 a 2 n  1 M M ð 2=n n1 Cs jAj n dv þ n M ð   joj 2 j‘jj 2 þ j 2 j‘joj j 2 þ 2jjojh‘j; ‘joji dv : M



Using the following inequality for e > 0, ð  ð ð   e 2 2 2   j j‘joj j dv þ joj 2 j‘jj 2 dv; 2 jjojh‘j; ‘joji dv a 2 e M M M
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we have from (2.5) ( ð 2=n ð 2=n !) n n1 e n  1  Cs 1þ Cs jAj n dv  jAj n dv n1 n 2 n M M ð  j 2 j‘joj j 2 dv (



M



ð 2=n ! ð 2=n ) 2 n1 n1 n n 1þ Cs jAj dv jAj dv a þ e n n M M ð  joj 2 j‘jj 2 dv: M



qﬃﬃﬃﬃﬃﬃﬃﬃﬃ n Cs1 by assumption, choosing e > 0 su‰ciently n1 small Ðand letting R ! y, we obtain ‘joj 1 0, i.e., joj is constant. However, since M joj 2 dv < y and the volume of M is inﬁnite, we get o 1 0. r



Since ð



Ð



M



jAj n dvÞ 1=n 



References [ 1 ] M. T. Anderson, The compactiﬁcation of a minimal submanifold in Euclidean space by the Gauss map, Inst. Hautestudes Sci. Publ. Math., 1984, preprint. [ 2 ] H. Cao, Y. Shen and S. Zhu, The structure of stable minimal hypersurfaces in Rnþ1 , Math. Res. Lett. 4 (1997), 637–644. [ 3 ] P. F. Leung, An estimate on the Ricci curvature of a submanifold and some applications, Proc. Amer. Math. Soc. 114 (1992), 1051–1063. [ 4 ] J. Michael and L. M. Simon, Sobolev and mean-value inequalities on generalized submanifolds of Rn , Comm. Pure. Appl. Math. 26 (1973), 361–379. [ 5 ] R. Miyaoka, L 2 harmonic 1-forms on a complete stable minimal hypersurface, Geometry and global analysis, Tohoku Univ., Sendai, 1993, 289–293. [ 6 ] L. Ni, Gap theorems for minimal submanifolds in Rnþ1 , Comm. Anal. Geom. 9 (2001), 641–656. [ 7 ] B. Palmer, Stability of minimal hypersurfaces, Comment. Math. Helv. 66 (1991), 185–188. [ 8 ] Y. Shen and X. Zhu, On stable complete minimal hypersurfaces in Rnþ1 , Amer. J. Math. 120 (1998), 103–116. [ 9 ] X. Wang, On conformally compact Einstein manifolds, Math. Res. Lett. 8 (2001), 671–685. [10] G. Yun, Total scalar curvature and L 2 harmonic 1-forms on a minimal hypersurface in Euclidean space, Geom. Dedicata 89 (2002), 135–141. Keomkyo Seo School of Mathematics Korea Institute for Advanced Study, 207-43 Cheongnyangni 2-dong, Dongdaemun-gu Seoul 130-722 Korea E-mail: [email protected]



























[image: RIGIDITY OF MINIMAL SUBMANIFOLDS WITH FLAT ...]
RIGIDITY OF MINIMAL SUBMANIFOLDS WITH FLAT ...












[image: L2 harmonic 1-forms on minimal submanifolds in ... - Science Direct]
L2 harmonic 1-forms on minimal submanifolds in ... - Science Direct












[image: Isoperimetric inequalities for submanifolds with ... - Springer Link]
Isoperimetric inequalities for submanifolds with ... - Springer Link












[image: Stable minimal hypersurfaces in a Riemannian manifold with pinched ...]
Stable minimal hypersurfaces in a Riemannian manifold with pinched ...












[image: Fundamental tone of minimal hypersurfaces with finite ...]
Fundamental tone of minimal hypersurfaces with finite ...












[image: Robust Linux memory acquisition with minimal ... - Rekall Forensics]
Robust Linux memory acquisition with minimal ... - Rekall Forensics












[image: Finding minimal action sequences with a simple ...]
Finding minimal action sequences with a simple ...












[image: Minimal deep flac]
Minimal deep flac












[image: Steiner Minimal Trees - Semantic Scholar]
Steiner Minimal Trees - Semantic Scholar












[image: house minimal session.pdf]
house minimal session.pdf












[image: A Minimal Article -]
A Minimal Article -












[image: totally umbilical pseudo-slant submanifolds of nearly ...]
totally umbilical pseudo-slant submanifolds of nearly ...












[image: Grand Total: 7770.13THB Total: Vat : Discount - Groups]
Grand Total: 7770.13THB Total: Vat : Discount - Groups












[image: Minimal Observability for Transactional Hierarchical Services - LaBRI]
Minimal Observability for Transactional Hierarchical Services - LaBRI












[image: Minimal Chords in Angular Regions - Semantic Scholar]
Minimal Chords in Angular Regions - Semantic Scholar












[image: LOGARITHMIC GEOMETRY, MINIMAL FREE ...]
LOGARITHMIC GEOMETRY, MINIMAL FREE ...












[image: Minimal Inequalities for Constrained Infinite ...]
Minimal Inequalities for Constrained Infinite ...












[image: EIGENVALUE ESTIMATES FOR STABLE MINIMAL ...]
EIGENVALUE ESTIMATES FOR STABLE MINIMAL ...












[image: Value Added value hidden column with formula Total cost EXPAND ...]
Value Added value hidden column with formula Total cost EXPAND ...












[image: An urn model with non-deterministic total replacement 1 Introduction]
An urn model with non-deterministic total replacement 1 Introduction












[image: An urn model with non-deterministic total replacement 1 Introduction]
An urn model with non-deterministic total replacement 1 Introduction















MINIMAL SUBMANIFOLDS WITH SMALL TOTAL ...






Keomkyo Seo. Abstract. Let M be an n-dimensional complete minimal submanifold in RnÑŽp. Lei Ni proved that if M has sufficiently small total scalar curvature, ... 






 Download PDF 



















 74KB Sizes
 1 Downloads
 226 Views








 Report























Recommend Documents







[image: alt]





RIGIDITY OF MINIMAL SUBMANIFOLDS WITH FLAT ... 

Keomkyo Seo ... We will denote by A the second fundamental form of M. ... Theorem 1.2 can be regarded as generalization of the above theorem due to.














[image: alt]





L2 harmonic 1-forms on minimal submanifolds in ... - Science Direct 

Jun 1, 2010 - Keomkyo Seo. Department of Mathematics, Sookmyung Women's University, Hyochangwongil 52, Yongsan-ku, Seoul, 140-742, Republic of ...














[image: alt]





Isoperimetric inequalities for submanifolds with ... - Springer Link 

Jul 23, 2011 - if Ï‰n is the volume of a unit ball in Rn, then. nnÏ‰nVol(D)nâˆ’1 â‰¤ Vol(âˆ‚D)n and equality holds if and only if D is a ball. As an extension of the above classical isoperimetric inequality, it is conjectured that any n-dimensional c














[image: alt]





Stable minimal hypersurfaces in a Riemannian manifold with pinched ... 

DOI : 10.1007/s10455-011-9293-x. Cite this article as: Dung, N.T. & Seo, K. Ann Glob Anal Geom (2012) 41: 447. doi:10.1007/s10455-011-9293-x. 6 Citations ...














[image: alt]





Fundamental tone of minimal hypersurfaces with finite ... 

Seo Journal of Inequalities and Applications (2016) 2016:127 .... mark that the finite index condition can be omitted, since the finiteness of the L norm.














[image: alt]





Robust Linux memory acquisition with minimal ... - Rekall Forensics 

Ever since it organized the first open workshop devoted to digital forensics ... Software based Memory acquisition on modern systems typically requires the insertion of ... configuration. Our technique injects a minimal acquisition module (parasite) 














[image: alt]





Finding minimal action sequences with a simple ... 

Nov 28, 2014 - systems, Berridge and Robinson, 1998; Berridge, 2007; Berridge et al., 2009). .... rithms is the grid-world environment (Figure 1 top row) (Sutton.














[image: alt]





Minimal deep flac 

image oftheindustry and the FTO membership in the UK and to overseas destination countries 7. Provides ... protection on behalf ofits membership in relation to their nonATOL business 9. ... They can avoid the disadvantage by having broadband where yo














[image: alt]





Steiner Minimal Trees - Semantic Scholar 

Algorithm: MST-Steiner. Input: A graph G = (V,E,w) and a terminal set L âŠ‚ V . Output: A Steiner tree T. 1: Construct the metric closure GL on the terminal set L. 2:.














[image: alt]





house minimal session.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. house minimal ...














[image: alt]





A Minimal Article - 

Mar 30, 2018 - The sets {i, j, k} and {e1, e2, e3} represent the same set of unit vectors in mutually orthogonal directions in R3. Be warned! We shall use all three ...














[image: alt]





totally umbilical pseudo-slant submanifolds of nearly ... 

M of Â¯M is said to be slant submanifold if the tangent bundle TM of M is slant. A pseudo-slant submanifold M of Â¯M is a submanifold which admits two orthogonal complementary distributions D1 and D2 such that D1 is slant and. D2 is totally real i.e.














[image: alt]





Grand Total: 7770.13THB Total: Vat : Discount - Groups 

M.J. BANGKOK VALVE & FITTING CO.,LTD. à¸ªà¸–à¸²à¸šà¸±à¸™à¹€à¸—à¸„à¹‚à¸™à¹‚à¸¥à¸¢à¸µà¸žà¸£à¸°à¸ˆà¸à¸¡à¹€à¸�à¸¥à¹‰à¸². à¸�à¸£à¸¸à¸‡ à¹€à¸—à¸žà¸¯, 10520. Page 1 of 1. à¸�à¸£à¸¸à¸‡ à¹€à¸—à¸žà¸¯, 10520. Bangkok. Tel: (662) 254-7624 (Auto).














[image: alt]





Minimal Observability for Transactional Hierarchical Services - LaBRI 

different level of abstraction, e.g., the top level may describe the interactions ... called a state and t âˆˆ T a transition) and s0 âˆˆ Q and sf âˆˆ. Q are the initial and final ..... cal graphs, since a small hierarchical graph can represent an ex














[image: alt]





Minimal Chords in Angular Regions - Semantic Scholar 

Jul 21, 2004 - chord in this angle is a straight segment MN such that M âˆˆ. âˆ’â†’. OA and N âˆˆ. âˆ’âˆ’â†’. OB. A continuity argument makes clear that among the chords containing P there is at least one of minimal length, that is a minimal chord th














[image: alt]





LOGARITHMIC GEOMETRY, MINIMAL FREE ... 

Î£ with additional data called â€œlevelâ€� n, we define a toric algebraic stack X(Î£,Î£0 n). ..... P âŠ‚ F âŠ‚ Pgp âŠ—Z Q. Note that there exists a positive integer bi such that pi ...














[image: alt]





Minimal Inequalities for Constrained Infinite ... 

Introduction. We study the following constrained infinite relaxation of a mixed-integer program: x =f + âˆ‘ ... pair (Ïˆ ,Ï€ ) distinct from (Ïˆ,Ï€) such that Ïˆ â‰¤ Ïˆ and Ï€ â‰¤ Ï€. ... function pair for Mf,S . (Ïˆ,Ï€) is minimal for Mf,S if and on














[image: alt]





EIGENVALUE ESTIMATES FOR STABLE MINIMAL ... 

KEOMKYO SEO. (Communicated by H. Martini). Abstract. In this article ... negative constants, we can extend Theorem 1.1 as follows. THEOREM 1.3. Let M be an ...














[image: alt]





Value Added value hidden column with formula Total cost EXPAND ... 

hidden column with formula. Total cost. EXPAND({"", IFERROR. (A2*B2,0) }). 400. 5. 2000. 3. 1200. 400. 1. 400. 2800. 5. 2000. 400. 66. 26400. 400. 3. 1200. 1.














[image: alt]





An urn model with non-deterministic total replacement 1 Introduction 

as eigenvalue with eigenvector 1; the other eigenvalue is Î»2(x1) = a âˆ’ 2c âˆ’ d + 2(âˆ’a âˆ’ b + c + d)x1 = 2Î±x1 + Î² . (7). To compute these eigenvalues we have ...














[image: alt]





An urn model with non-deterministic total replacement 1 Introduction 

Abstract. A strong law is obtained for the process {Xn} that represents the propor- tion of balls of each colour in a generalized PÃ³lya urn with non-deterministic total replacement. We prove that this process fits the Robbins-Monro scheme of stochas


























×
Report MINIMAL SUBMANIFOLDS WITH SMALL TOTAL ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















