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学位论文中文摘要：

正则表达式（Regular expressions, REs）是计算机科学中的一个基本概念，本文关注确定性正则表达式（Deterministic regular expressions, DREs），主要研究DREs 及其子类确定性链式正则表达式（Deterministic chain regular expressions, dCHAREs）的文法、随机生成算法与辅助书写。确定性正则表达式是XML 模式的核心部分，在其他领域中有也着广泛的应用。本文首先基于确定性判定算法提出了DREs 的辅助书写算法，并基于从网络中获取的大量实际数据分析了REs子类的实用性，得到在获取的正则表达式中79.54% 的DREs 都属于dCHAREs的结果，这说明dCHAREs 是DREs 的一个实用性强的子类。综合考虑实用性分析结果和子类的定义，本文选择dCHAREs 作为后续主要研究对象。考虑到已有研究者提出了DREs 的上下文无关文法，但该文法在解决随机生成问题时存在一些限制：无法生成特定长度的表达式、在文法规模较大的情况下随机生成算法时间效率低。而且在许多实际情况下，子类dCHAREs 由于其同时满足链式约束和确定性约束的特点，比标准正则表达式或确定性正则表达式更适用。本文实现了dCHAREs 的辅助书写工具，基于dCHAREs 的正则文法表示提出了其优化后的简洁文法，在dCHAREs 文法的基础上，提出了dCHAREs 的随机生成算法，算法与DREs 的随机生成相比，可以实现随机生成特定长度的表达式，并具备较高的时间效率。最后基于简洁文法进一步优化了随机生成算法的效率，并给出了从指定字母表中，均匀随机生成特定长度的dCHAREs 的方法。
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A study of deterministic regular languages and their subclasses
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学位论文英文摘要：

Regular expressions (REs) are termed as a fundamental concept in computer science. In this paper we focus on deterministic regular expressions (DREs) and mainly study grammars, random generation and writing of DREs and their subclass: deterministic chain regular expressions (dCHAREs). DREs are a core part of XML Schema and are widely used in other applications. Firstly, we proposed a writing algorithm of DREs based on the deterministic checking rules, and analyzed the practicability of REs’ subclasses, by large-scale actual data collected from the internet. We find that 79.54% of DREs belong to dCHAREs, which means dCHAREs are a strongly practical subclass of DREs. Having carefully considered the results of practical analysis and the definition of subclasses, we chose dCHAREs as the main research object subsequently. Though some researchers have proposed the context-free grammars of DREs, there are some limitations in solving the problem of random generation: unable to generate expressions of the given length and are not efficient for being used especially when the grammar scale is large. Also, in many real situations, dCHAREs are more suitable than standard or deterministic regular expressions because they featured both chain and deterministic constraints. In this paper, we actualized a writing tool for dCHAREs, then on the basis of the regular grammars of dCHAREs we brought forward their optimized concise grammars. In line with the grammars of dCHAREs, we further designed an algorithm to randomly generate dCHAREs of the given length, which fills the gap between it and the generation of DREs and is more efficient. Finally, we optimized the random generation algorithm of dCHAREs in reference to the concise grammars, offering the method to generate dCHAREs of a specific length from a given alphabet in a uniform and random manner.
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