学位论文中文题目：

基于编码博弈的描述复杂性及其度结构的研究
学位论文作者中文姓名： 程仕超
学位论文中文摘要：

算法随机性以可计算性理论为基础发展成为刻画无穷序列随机程度的重要 理论，该理论关注的是单个对象随机性的精细刻画。在本论文中，我们从不同 角度介绍了随机性的定义和根据随机等价类诱导出的 𝐶、𝐾-度结构。本文在已有研究结果的基础上尝试解决以下两个开放性问题:(1)无穷序列 𝑋 的描述复 杂性如何影响其在相关度结构中所支配(在相关度结构中位于 𝑋 上方(上覆集， upper-cone)以及下方(下覆集，lower-cone)的无穷序列)的集合的基数。(2) 对于每一个无穷序列 𝑋 是否存在一个马丁-洛夫随机的无穷序列 𝑌 使得 𝑋 可以 𝐾-归约到 𝑌 ? 这两个问题将对我们完善 𝐶、𝐾-度结构的刻画提供重要帮助。 

对于问题(1)，我们分别从 𝐶、𝐾-度最低度的上方给出了一个逼近刻画，证 明了在此界限以上的无穷序列所支配的下覆集是不可数的，这是目前已知的最 紧的结论;同时我们证明了 2-随机的无穷序列在 𝐶-度中所支配的上覆集是可数 的;此外我们给出了相对复杂性的概率解释，并证明了相关概率可以任意慢的收 敛到 0。对于问题(2)，我们基于无损编码的最优编码理论将编码过程博弈化， 通过约束博弈规则得到了与原问题的蕴含条件等价的博弈刻画;我们改进了最 优编码理论中的一个关键引理，并为博弈中相关玩家的优势策略的充要条件提 供了严格界限; 在有损编码的动态博弈中，我们通过为 Alice 构造 Anti_G 策略 证明了 Bob 的贪婪编码策略是失效的;我们为 Bob 设计了全局最少冲突的编码 策略，以博弈过程中的“受限编码空间”测度作为量化指标，该指标的收敛与否 将对问题(2)的回答提供直接证据，目前并未发现在该博弈中任意一方玩家存 在优势策略。这是目前已知的首次采用编码博弈的形式来研究此开放性问题的工作。 

学位论文中文关键词：

算法随机性，柯尔莫哥洛夫复杂性，马丁-洛夫随机，平凡序列，编码 博弈 
学位论文英文题目：

Research on Descriptive Complexity and its Degree based on Coding Game 
学位论文作者英文姓名：Cheng Shichao
学位论文英文摘要：

Algorithmic randomness has developed into an important theory to describe the randomness of infinite sequences, and is grounded on concepts from computability the- ory. This theory focuses on the percise description of the randomness of a single object. In this paper, we introduce the definition of randomness from different aspects and the 𝐶, 𝐾-degree structure induced by random equivalence classes. Based on the existing research results, we attempt to solve the following two open problems: (1) How will the descriptive complexity of the infinite sequence 𝑋 affect the cardinality of the set dominated by 𝑋 (infinite sequence above (upper-cone) and below (lower-cone) 𝑋 in the degree structure)? (2) For each infinite sequence 𝑋, does there exist a Martin-Löf random infinite sequence 𝑌 such that 𝑋 is 𝐾-reducible to 𝑌 ? These two problems are key important to improve the characterization of 𝐶, 𝐾-degree structure. 

For problem (1), we give an asymptotic characterization from above of the low- est degree in the 𝐶, 𝐾-degree, and prove that the lower-cone set dominated by such a sequence above this characterization is uncountable, which is the most tight conclu- sion known at present; At the same time, we also give the proof that the upper-cone set dominated by a 2-random sequence in 𝐶-degree is countable; In addition, we give the probability interpretation of relative complexity, and prove that the conditional proba- bility can converge to 0 at an arbitrarily slow speed. For problem (2), we formalize a basic game based on the optimal coding theory of lossless coding, and obtain the game characterization equivalent to the implication condition of the original problem by con- straining the game rules; We improve a key lemma in the optimal coding theory and provide a strict boundary for the necessary and sufficient conditions of the dominating strategy of each player in the game; In the dynamic game with lossy coding, we prove that the greedy coding strategy of Bob is invalid by constructing the Anti_G strategy for Alice; We quantify the measure of “restricted coding space” as an indicator during the coding process. Whether the index converges or not will provide direct evidence for the proof of this problem. We have not found that either player has a dominating strategy in this kind of game. This is the first time to study this open problem in the way of coding game. 
学位论文英文关键词：

Algorithmic Randomness, Kolmogorov Complexity, Martin-Löf Random, Trivial Sequence, Coding Game 
所获相关成果列表 :
完成了Bob的贪婪策略无效性的证明，见毕业论文。
