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Master's degree program in Mathematics 
一级学科代码 : 0701
Discipline code: 0701
一、学科概况与研究方向
Discipline overview and research directions 

数学学科1998年获应用数学硕士点，2011年获数学一级学科硕士点。本学科经过长期发展，形成了数学理论和应用研究并重的学科优势，在国内数学领域享有较高声誉。本学科目前有特聘院士1人，博士生导师8人，硕士生导师44人，江苏省杰青1人、优青1人，意大利籍教授1人，形成了一支以中青年为主体、结构合理的高水平师资队伍。本学科主要研究方向如下：
The Mathematics discipline was approved to award master's degree in applied mathematics in 1998, and master’s degree in mathematics as first level discipline in 2011. After a long period of development, the discipline has formed advantages on both theoretical and applied researches. It enjoys a high reputation in the field of mathematics in China. At present, there are one specially invited academician, 8 doctoral supervisors, 44 master supervisors, one distinguished young scholar and one excellent young scholar in Jiangsu Province, and one Italian professor. We formed a young and high-level teachers team. Our discipline mainly focuses on the following research directions:

1、 运筹与控制 (Operation and Control)
（1）最优化理论与方法 (Optimzation Theory)
（2）控制理论与方法 (Control Theory)
（3）复杂网络建模及控制 (Complex Network Modeling and Control)
（4）经济数学与金融数学 (Economic Mathematics and Financial Mathematics)
（5）能源系统中的数学理论与方法（Mathematical theory and method in energy system）
2、非线性泛函分析与偏微分方程 (Nonlinear Functional Analysis and Partial Differential Equations)
（1）变分方法与非线性椭圆型方程 (Variational Methods and Nonlinear Elliptic Equations)
（2）非线性抛物、双曲方程及其应用 (Nonlinear Parabolic and Hyperbolic Equations)
（3）非线性发展方程与无穷维动力系统 (Nonlinear Evolution Equations and Infinite Dimensional Dynamical Systems)
（4）数学物理方程和可积系统 (Mathematical Physics Equations and Integrable Systems)
（5）几何分析及其应用 (Geometric Analysis and Its Applications)
3、概率论与信息论 (Probability Theory and Information Theory)
（1）概率极限理论 (Probability Limit Theory)
（2）马氏过程及其应用 (Markov Process and Its Applications)
（3）信息论及其应用 (Information Theory and Its Applications)
（4）数据分析与机器学习 (Data Analysis and Machine Learning)
4、动力系统 (Dynamical Systems)
(1) 微分方程的定性理论 (Qualitative Theory of Differential Equations)
(2) 拓扑动力系统 (Topological Dynamical Systems)
(3) 非光滑动力系统 (Nonsmooth Dynamical Systems)
(4) 生物种群动力系统 (Biology and Population Dynamical Systems)
5、代数、几何与组合数学 (Algebra, Geometry and Combinatorial Mathematics)
（1）组合数学 (Combinatorial Mathematics)
（2）李群与李代数 (Lie Groups and Lie Algebras)
（3）微分几何 (Differential Geometry)
（4）分形几何 (Fractal Geometry)
6、计算数学 (Computational Mathematics)
（1）微分方程数值计算 (Numerical Calculation of Differential Equations)
（2）计算几何 (Computational Geometry)
（3）符号计算 (Symbolic Computation)
（4）复杂问题的可计算建模与数值模拟(Computable Modeling and Numerical Simulation in Complex Problems)
二、培养目标
Training objectives 
毕业生应具备坚实的数学基础，毕业后主要从事科学研究、数学教育、工程应用、金融市场等工作。
The graduates have a solid and broad mathematical basis. After graduation, students may mainly engaged in scientific research, mathematical education, engineering application,  financial market and other departments with work.
为达到本专业目标，学生应具备以下素质：
In order to achieve the goal of this major, the candidates should have the following qualities:

A．具备正确的人生观、价值观，品德良好，学风严谨，具有较强的事业心和开拓进取精神。
A. With correct outlook on life and values, good moral character, strict style of study, strong sense of enterprise and pioneering spirit.
B．具备坚实的数学基础，充分的专业知识以及实践能力，了解有关研究方向的学术前沿及发展动态。具备独立从事科学研究及教学工作的能力。能够应用所学数学知识分析和解决现代经济建设和交叉学科中涌现出的新课题，在本领域内能做出创新性成果。
B. With firm basis of Mathematics, professional knowledge and practical skill. Learning about the academic frontiers and developments of relevant research directions. With the ability to carry out scientific research and teaching independently. With the ability to apply mathematical knowledges to analyze and solve new topics in reality and interdiscipline. With new insights in scientific or specialized mathematical technique.
C．身心健康
C. With physical and mental health.
三、培养方式及学习年限
Training modes and the duration of study 

1. 学习年限 (Duration of Study)
全日制学术型硕士研究生的学习年限一般为三年，如确有必要可申请延长，延长期一般不超过两年。确属优秀的硕士研究生可申请提前半年毕业，提前毕业的具体要求详见《江苏大学关于研究生申请学位在学期间发表学术论文的规定》。
2. Duration of study is typically last three years for full-time graduate students. If some students cannot finish the program as expected, the extension period is generally no more than two years. An excellent master candidate can apply for early graduation. Advance years and higher than the normal graduation requirements are detailed in the "Jiangsu University graduate degree application for academic papers published during the academic requirements".
3. 培养方式 (Training Modes)

研究生培养实行导师负责下的研究生指导小组制，导师指导与集体培养相结合，充分发挥学科的综合优势和学术群体作用。导师（指导小组）不仅负责制订研究生培养计划，指导科学研究、专业实践和学位论文等工作，而且对研究生的思想品德、学术道德有引导、示范和监督的责任。

Graduate training implements mentor responsibility system and is encouraged to implement the steering group responsible system under mentors, in order to guide the whole process of postgraduate training. Mentors (Steering group) are not only responsible for the formulation of graduate training programs, guiding scientific research, professional practice and dissertations and other works, but also for graduate ideological and moral, academic guidance, demonstration and supervision.

四、课程学分
Course credits 

1、 学分要求 
Credit requirements

课程总学分不低于20学分，其中学位课不少于14 学分，选修课不少于 6学分。
The total credits of the course should be no less than 20 credits, including no less than 14 credits for degree courses and no less than 6 credits for elective courses.
2、课程设置
Curriculum 
	Course Category

课程类别
	Course Name

课程名称
	Credit

学分
	Term

学期(Spring/Autumn)
	School by which

Courses opened

开课学院
	type of the course

课程性质
	Remark

备注

	Degree courses

学位课
	Public degree course

公共学位课
	Integrated Chinese
综合汉语
	4
	Autumn
	Language & Culture Center

语言文化中心
	
	Compulsory

必修

	
	
	Overview of China

中国概况
	3
	Autumn
	OEC
	
	

	
	Basic Theory Course

基础理论课
	Fundamentals of Algebraic

代数基础
	2
	Autumn
	School of Mathematical Sciences数学科学学院
	双语
	At least 4 credits

至少4学分

	
	
	Fundamentals for Real and Functional Analysis

现代分析基础
	2
	Autumn
	School of Mathematical Sciences数学科学学院
	双语
	

	
	
	Foundations for Dynamical System

动力系统基础
	2
	Autumn
	School of Mathematical Sciences数学科学学院
	双语
	

	
	Core Specialized Degree Courses

核心专业学位课
	Functional analysis 

泛函分析
	3
	Autumn
	School of Mathematical Sciences数学科学学院
	双语
	Compulsory

必修

	Non-degree course

非学位课
	Specialized Elective Courses

专业选修课
	Numerical Analysis

数值分析
	2
	Autumn
	School of Mathematical Sciences数学科学学院
	双语
	At least 6 credits

至少6学分

	
	
	Foundations of Modern Probability 

现代概率统计方法
	2
	Autumn
	School of Mathematical Sciences数学科学学院
	双语
	

	
	
	Population dynamics
种群动力学
	2
	Spring
	School of Mathematical Sciences数学科学学院
	双语
	

	
	
	Qualitative Theory of Differential Equations  

微分方程定性理论
	2
	Spring
	School of Mathematical Sciences数学科学学院
	双语
	

	
	
	Mathematical Physic Equations数学物理方程
	2
	Spring
	School of Mathematical Sciences数学科学学院
	双语
	

	
	
	Time series analysis
时间序列分析
	2
	Spring
	School of Mathematical Sciences数学科学学院
	双语
	

	
	
	Modern control theory
现代控制理论
	2
	Spring
	School of Mathematical Sciences数学科学学院
	双语
	

	
	
	Optimization calculation method
最优化计算方法
	2
	Spring
	School of Mathematical Sciences数学科学学院
	双语
	

	
	Public Elective

Courses

公共选修课
	All graduate programs in all disciplines throughout the school

全校所有学科的全部研究生课程
	Optional

任选


Note: Please specify the type of the course { English taught course, bilingual course, cutting-edge lecture or experimental course}课程性质中请明确是全英文课程、双语课程、前沿讲座或实验平台课程等

五、实践学分要求 
Practice credit requirements
1、 学术活动（≥2学分）  
Academic Activities (2 credits)

研究生必须参加学校组织的“学术道德规范讲座”和国内外知名专家学者的专题讲座、学术报告、研究生论坛等学术研讨活动，参加学术研讨活动后必须形成完整的学术报告。硕士研究生在读期间应参加10次以上学术活动。同时，为拓宽研究生的学术视野，鼓励研究生在学期间参加国际会议或全国性高层次学术会议并在大会上宣读本人的学术论文并交流发言。学术活动由研究生指导小组负责考核。
MSc students must participate in various kinds of academic activities, which include “Lectures on academic ethics”organized by JSU, lectures presented by well-known scholars, seminars as well as graduate forum. During the MSc period, the students must present no less than 10 times. Furthermore, to broaden the academic scope of students, students are encourage to attend and report in international conferences or top level national conferences. Assessment of academic activities is in charge of discipline-team.

2、 文献阅读（≥2学分） 
Literature Review (2 credits)

经典名著及主要学术期刊的阅读指南参见附录，本学科研究生阅读不低于20篇的文献，培养研究生钻研学术文献的能力和自我获取知识的能力。学位论文开题前，研究生需作文献综述报告一次，并由学科组织专家小组统一考核并记录成绩，不合格者不得进入学位论文开题环节。
3、 The reading list of classic textbooks and academic journals sees the appendix. MSc students should read no less than 20 literatures for the development of the ability to acquire knowledge by themselves. Before the opening of thesis, the students must make a presentation of literature review and will be assessed by the group of experts. The unqualified students will not be able to proceed to the opening.  

4、 专题研讨（1学分/次）
Academic Report (1 credit/time)
研究生在学期间必须在学科范围内公开进行文献研读交流、学术研究进展汇报和专题研讨汇报，硕士研究生不得少于1次，倡导研究生跨学科研讨。 
MSc students must attend the communication of literature review, progress report or research seminar no less than one times. The interdisciplinary communication for students is encouraged. 
5、 实践环节（1学分）
Practice (1 credit)

数学学科研究生在校期间必须进行不少于1个月时间的实践环节（一般包括教学实践、组织管理和社会调查等）；鼓励担任本专业本科生课程教学，能协助导师指导本科生毕业论文。由学院实践环节考核小组进行考核。
Postgraduate students in Mathematics should attend a practical session for no less than one month during the MSc period. The practical session includes teaching practice, organization government, and social survey. Students are encouraged to play the teaching assistant for undergraduate courses, or support the mentor to guide the thesis of undergraduates. The practical session is assessed by the college assessement team.
六、学位论文与学位授予
Dissertation and degree requirements 

学位论文是衡量研究生培养质量和学术水平的主要标志。  
The dissertation is a main indicator to measure the quality of postgraduates development and academic levels. 
1、 论文开题  
Proposal
开题是研究生培养过程中开展学位论文工作的首要环节。研究生在撰写学位论文之前，必须经过认真的调查研究，查阅大量的文献资料尤其是外文文献，了解本人主攻研究方向的历史和现状，在此基础上确定学位论文研究题目，并作论文开题报告。开题报告应论述学位论文选题依据、研究方案、预期目标与科研成果、工作计划等关键问题。 
The thesis proposal is the first step to develop the dissertation in the process of postgraduate training. Master postgraduate students must conduct massive literature review and related investigation before writing up. This aims to investigate the history and current situation of their research areas, and then identify the research topic and complete the proposal. The proposal should describe some key issues of the research, such as: topic basis, research approaches, expected goals and novelty and schedule.
研究生学位论文试行集体开题，由学科（学院）统一组织，研究生学位论文开题必须经导师审核同意方可进行。各学科应成立学位论文开题专家考核小组（导师和指导小组成员必须回避），由本学科或相关学科至少5名专家组成，确定一名负责人主持开题考核工作。学位论文开题试行专家小组评分（等级）制度。各学科（学院）应提前将学位论文开题的时间、地点等具体信息上网公开。硕士研究生学位论文开题报告审核通过一年（至少11个月）后方可申请送审答辩。 
The proposal for graduate degree thesis will be organized by discipline (college). The proposal must be approved by the mentor. Each discipline should set up a experts group (the mentor and members of steering group must avoid) with at least 5 experts, and one is responsible to hold the proposal defense. The proposal is assessed by experts group with grades (rank). Each discipiline (college) should notice the time and location of proposal on the website in advance. The dissertation defense must be arranged 1 years (at least 11 months) later after getting a pass of the proposal. 
2、 发表学术论文与获得的科研成果  

Publications and Achievements

研究生在学期间应积极撰写学术论文，获取一定的科研成果，具体要求详见《江苏大学关于研究生在学期间发表学术论文的规定》和各学院学位评定分委员会的相关要求。  
The MSc students should write academic paper and make more research attributes. The detailed requirements see "Jiangsu University graduate degree application for academic papers published during the academic requirements" and the requirements set by each college. 
3、 论文撰写  
Dissertation Writing-up


学位论文必须在导师指导下由研究生本人独立完成，论文格式参见《江苏大学研究生学位论文撰写格式要求》。  
The master postgraduate student must complete degree dissertation independently under the direction of the supervisor. Dissertation format can be found from "Jiangsu University Degree Thesis Writing-up Format Requirements".
4、 论文评阅与答辩  

Dissertation Assessment and Defense

学位论文的评阅与答辩等要求详见《江苏大学学位授予工作实施细则》和《江苏大学研究生学位论文“盲审”工作暂行办法》等相关要求。  
Dissertation assessment and defense requirements can be found from "Jiangsu University Academic Degree-conferring Detailed Codes" and "Jiangsu University Degree Thesis Blind Review Implementation Details".
七、其他要求
Other Requirements 

详见《江苏大学关于修(制)订研究生培养方案的若干意见》等相关规定。
See "Jiangsu University Some Opinions on the Establishment of Postgraduate Training Program" for details. 
附、需阅读的主要经典著作和专业学术期刊目录
Appendix: Catalogue of professional journals to be read 

一、主要经典著作
Main Classic works 
[1] Jahn J.,Vector optimization theory applications and extensions, Springer-Verlag, 2011

[2] R. T. Rockafellar, Convex Analysis, Princeton University Press, Princeton, NJ, 1972
[3] Marsden, J.E. and Ratiu,T., Introduction to Mechanics and Symmetry, Springer-Verlag, 1994 

[4] Arnold,V.I., Mathematical Methods in Classical Mechanics, Springer-Verlag, 1978 

[5] W. Ludin, Funactional Analysis, McGraw Hill, 1991 

[6] F. H. Clarke, Optimization and Nonsmooth Analysis, Wiley, New York, 1983 

[7] J. B. Conway, A Course of Functional Analysis, GTM 96, 1997 

[8] M.Struwe.Variational Methods and their Applications to Nonlinear. Partial Differential Equations. Springer Verlag, New York, 1990 

[9] Bollobás,B, Moderm Graph Theory, New York, NY: Springer-Verlag, 1998
[10] Thomas W. Hungerford, Algebra, Springer-Verlag, New York, 1980 

[11] T. Y. Lam, Lectures on modules and rings, Springer-Verlag, New York, 1998 

[12] B. Bollobás, Extremal Graph Theory. New York, NY: Dover, 2004 

[13] N. Alon, J. H. Spencer. The Probabilistic Method(3nd Edition). John Wiley& Sons, 2008 

[14] Jukna, S. Extremal Combinatorics. New York, NY: Springer-Verlag, Berlin, 2000

[15] N. Alon, J. H. Spencer. The Probabilistic Method(3nd Edition). John Wiley& Sons, 2008 
[16] Ding-Zhu Du, Ker-I Ko, Xiaodong Hu, Design and Analysis of Approximation Algorithms, Springer New York Dordrecht Heidelberg London, 2012 

[17] Douglas B. West, Introduction to Graph Theory, Pearson Education (Singapore) Pte. Ltd., 2002 

[18] Bollobás,B, Moderm Graph Theory, New York, NY: Springer-Verlag, 1998 

[19] S.Wiggins, Introductions to nonlinear dynamical systems and chaos, Springer-verlag,1992 

[20] B.ksendal, Stochastic differential equations (6th Edition), Springer-Verlag, 2003 

[21] Guckenheimer,J. and Holmes,P.J.,Nonlinear Oscillations, Dynamical Systems and Bifurcations of Vector Fields, Springer-Verlag,1983

[22] Lawrence C.Evans, Partial Differential Equations (Evans), American Mathematical Society, Second Edition, 2010-3-3 

[23] Robert A. Adams and John J.F. Fournier, Sobolev Spaces, Second Edition,Academic Press, 2003 

[24] Hastie, Tibshirani, and Friedman, The Elements of Statistical Learning, Springer, 2009

[25] Bishop, Pattern Recognition and Machine Learning, Springer, 2006

[26] Tsay, Analysis of Financial Time Series, WILEY & SONS, 2010
[27] Gelman et al., Bayesian Data Analysis, CRC Press, 2014
[28] W. L. Brogan, Modern Control Theory, Prentice Hall, 3rd Edition, 1990.
[29] Gerald Farin, Curves and Surfaces for CAGD, Morgan Kaufmann publishers, 2001.

二、主要外文专业学术期刊
Major foreign academic journals 
[1] Acta Math

[2] Ann Math

[3] Adv Math

[4] Am J Math

[5] Ann Probab

[6] Ann Stat

[7] Appl Comp Harm Anal

[8] Appl Comput Harmon

[9] Arch Ration Mech

[10] Automatica

[11] Bull Am Math Soc

[12] Chaos 

[13] Commun Math Phys

[14] Commun Part Diff Eq

[15] Comm. Algebra
[16] Commun Pur Appl Math

[17] Discr Cont Dyn Syst

[18] Duke Math J

[19] Geom Funct Anal

[20] Invent Math

[21] Int J Control
[22] Inverse Probl
[23] J Am Math Soc

[24] J Am Stat Assoc

[25] J Algebra

[26] J Combin Theory A

[27] J Combin Theory B

[28] J Differ Equation  

[29] J Differ Geom

[30] J Dyn Diff Equ

[31] J Funct Anal 

[32] J Global Optim

[33] J Graph Theory

[34] J Math Analy Appl

[35] J Operator Theory

[36] J Pure Appl Alg

[37] J. Pure Appl. Algebra
[38] J. Algebra Appl.
[39] Lin Algebra Its Appl

[40] Mem Am Math Soc

[41] Math Ann

[42] Math Comput

[43] Math Program

[44] Math Z

[45] Nonl Analysis TMA

[46] Nonlinrarity

[46]Numer Math

[48] Proc. Amer. Math. Soc.
[49] Publ Math-Paris

[50] SIAM Rev

[51] SIAM J Appl Dyn Syst

[52]SIAM J Appl Math 

[53]SIAM J Comput 

[54] SIAM J Control Optim

[55] SIAM JDiscr Math

[56] SIAM J Math Anal

[57] SIAM Optimiz
[58] Trans. Amer. Math. Soc.
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