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中  文  摘  要

	分类问题或寻找不变量问题一直是数学研究所关注的重要课题之一.上世纪70年代,G.Elliott最早提出对于AF代数A而言其
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群,半群及单位元组成的对
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 (称为Elliott不变量)是其完全相似不变量。Elliott不变量在分类领域中尤其是
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代数的分类有着举足轻重的作用。本文的主要工作是它在复几何方向的应用和对一类具体的
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代数-AI代数的分类问题的研究。论文主要分为两部分,第一部分是关于全纯曲线的相似分类问题；第二部分是具有理想性质的AI代数的分类问题。两部分工作的共同点是都利用了Elliott不变量作为分类研究的不变量。关于全纯曲线的分类问题最早于1978年由几何学家M.J. Cowen和算子理论家R.G.Douglas提出,他们综合利用复几何和算子理论的知识和技巧在全纯复丛上建立了Clabi刚性定理并定义了一种曲率函数。这种曲率函数被证明是全纯曲线的酉不变量。 一个自然的问题就是什么是全纯曲线的相似不变量,M.J.Cowen和R.G.Douglas猜测对于一维的全纯曲线该曲率函数也应是其相似不变量。但是,后来人们通过反例证明他们的猜测并不合理。本文的第一部分通过给出全纯曲线的换位代数的概念,证明了全纯曲线的换位代数的
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群和序群(Elliott不变量)是一维全纯曲线与大部分高维曲线的完全相似不变量。众所周知,仿紧流行X上的向量丛的Swan定理证明了
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中两个投影等价当且仅当它们诱导的X上的向量丛同构。继而证明了X上的向量丛的同构类与
[image: image7.wmf](())

MCX

¥

上投影的代数等价类相一致,从而建立了代数K理论与拓扑K理论之间的联系。但是在复几何中对全纯复丛而言,相应的Swan定理并不存在。本文的分类定理把两个全纯曲线
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的相似性问题和
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换位的
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群的计算密切相连,从这种意义上讲建立了全纯复丛的Swan定理。
文章第二部分是属于
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代数分类的研究,近似区间代数
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(approximate interval algebra (简称
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代数)是
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上的矩阵代数有限和的归纳极限,i.e.
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1991年,G.Elliott 利用
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群和迹态空间(Elliott不变量) 对有单位元的单的AI代数进行了分类。1995年, Kenneth H.Stevens 推广了G.Elliott的结果。 但是他考虑的只是有单位元的近似可分的具有理想性质的AI代数(每个双边的闭理想都由其投影生成)。在本文的第二部分我们去掉了Stevens 文章中有单位元和近似可分的条件,而且证明方法与Stevens的方法完全不同。在他的证明里,Stevens引进了许多依赖于
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区间的概念,这些概念无法推广到高维情形。在本文中,我们证明的dichotomy定理可以避免使用Stevens文章中技巧和概念并且可以推广到高维情形。Dichotomy定理得到证明后,许多代数是单的情况下的技巧就可以在非单的情况下得到应用。所以,这种新的方法对将来AH代数的彻底分类必将有很大的帮助。
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归纳极限, AI 代数, 理想性质
Similar classification of holomorphic curves and Elliott invariant
Ji Kui
ABSTRACT
	The classification or searching invariant is always one of most important project of the research of Mathematics. In the 1970s, G.A.Elliott proved for the AF-algebra A, the pair of its 
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 group, semi-group and unit 
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 (called Elliott invariant) is the completely invariant of the algebra. Elliott invariant plays a  vital role in the classification of math, especially in the field of 
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 algebra. The main work of this thesis is its application in the complex geometry and the classification of AI algebra.  Thesis is divided into two parts, the first is about the classification of holomorphic curves; the second is about the classification of AI algebras.  The two parts have in common is the use of Elliott invariant as the invariant of classification theorem. In 1978, classification of holomorhic curves is first proposed by Mathematicians - M.J.Cowen and R.G.Douglas. They used the knowledge of complex geometry and operator theory to rebuild the Clabi rigid theorem and defined a kind of curvature function. And they proved this curvature function can be seen as the unitary invariant of holomorphic curves. The natural question is what is holomorphic curves similar invariant? M.J.Cowen and R.G.Douglas conjecture that the curvature function is also the similar invariant of one dimensional holomorphic curve. But people find the conjecture is not reasonable by some examples. In the first part, we give the definition of commutant of holomorphic curve and prove that the  
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 group and ordered
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 group of the commutant is just the completely similar invariant of one dimensional curve and most of n-dimensional curves. As we all known, from the Swain theorem which is about the vector bundle on paracompact manifold X, the two projections in 
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 is equivalent if and only if the two bundles induced by them are the same. It also proves that the isomorphism class of the vector bundle on X are consistent to the equivalent class of projections of 
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. So the relationship of algebraic K-theory and topologic K-theory is established. But the Swain theorem for holomorphic complex bundles in complex geometry does not exist. In this paper, the classification theorem reduces the similar equivalence of two holomorphic curves 
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 to calculation of the 
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 group of the commutant of
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. In this sense, we build the Swain theorem of complex holomorphic bundles.

The second part belongs to the research of classification of 
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 algebra. An approximate interval algebra (abbreviated 
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 algebra) is a separable 
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algebra which is an inductive limit of finite direct sum of matrix algebras over 
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  In 1991, George Elliott classified the simple unital approximate interval algebras using an invariant consisting 
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 theory and tracial state data (see [El 2] or [Ste]). In 1995, Kenneth H.Stevens [Ste] proved a generalization of this result by permitting the algebra are unital and have the ideal property (every closed two-side ideal of the algebra is generated by its projections). Furthermore, the algebra is also assumed to be approximately divisible.  In the second part of this paper, our purpose is to generalize the Stevens' result to classify all of the AI algebras with the ideal property-that is,  both above restrictions (of being unital and approximately divisible) will be removed. Let us point out that our proof is completely different from Steven's proof of his theorem. In his proof, Steven introduced a lot of concepts. Most of those concepts heavily depend on the condition-the spectrum is interval 
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 and don't have higher dimensional analogy.

In this paper, we proved a dichotomy condition which can be used to avoid all the technicalities of Steven's paper.  Let us point out, this dichotomy condition can be generalized to higher dimension. Once the dichotomy theorem is proved, many technique of the simple case   can be used in this new setting. We believe that this new approach will be very helpful for the future classification of AH algebras of higher dimensional spectrum.
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