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Undergraduate Program of the Major of Mathematics and

Applied Mathematics
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Mathematics is the science that studies quantitative relations and space forms of the real world.
It is a large scientific enterprise comprising both pure and applied mathematics together with the
interplay of these two branches of mathematics with other disciplines. Mathematics is essential to
all sciences and technologies, the ideas of science and technology are described in terms of
mathematic, most of theories are based on mathematical concepts and the methods of mathematics
led to enormous success in science and technology. On the education side, mathematics plays an
indispensable role in training in logical thinking and problem solving.
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Implementing the CCP's educational policy, adapting to the requirements of higher education
for the construction of socialism with Chinese characteristics in the new era, and cultivating builders
and successors for the country's prosperity and national rejuvenation, and for the comprehensive
development of morality, intelligence, and beauty.

Integrate into the four-dimensional training system of “value shaping, personality development,
ability cultivation, and knowledge exploration” to train top-notch innovative talents engaged in
teaching, research and management for the education, science and technology and economic
industries.

Relying on the goal of Southwest Jiaotong University to establish a comprehensive research-



oriented university with distinctive transportation characteristics, cultivate students' basic theories
and basic methods of mastering pure mathematics, applied mathematics, and the intersection of the
two and other disciplines, for mathematics, transportation engineering and other disciplines as well
as other well-known universities and research institutions at home and abroad provide high-quality
master's and doctoral students.
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1. Requires solid knowledge of mathematics

Pure mathematics, which includes number theory and algebra, geometry and topology, and
analysis, is the theoretical basis of the whole mathematical science.

1.1 Fundamentals of analysis

It includes courses such as mathematical analysis, complex analysis, real analysis and
functional analysis. Master the basic knowledge and methods of analysis, and learn how to deal with
the properties of functions on different number fields.

1.2 Fundamentals of number theory and algebra.

It includes courses such as advanced algebra, basic number theory and modern algebra. Master
the basic knowledge and methods of algebraic structure and learn to deal with abstract content.

1.3 Fundamentals of topology and geometry.

Includes analytic geometry, general topology, and differential geometry courses. Master the
knowledge of analytic geometry, learn curve theory and surface theory, and study the global
properties of spaces or manifolds. Through the study of general topology, the basic definition of
topology and the topological properties of spaces are mastered.

2. Requires solid knowledge of applied mathematics

Applied mathematics refers to the mathematical methods and theories formed by establishing
mathematical models to understand, analyze and solve practical problems in natural science, social
science and engineering technology.

2.1 Differential equations and dynamical systems

Including ordinary differential equations and partial differential equations. Familiar with the
basic theories and methods of dealing with various differential equations.

2.2 Probability theory

Includes a course on probability theory. Learn about the various profiles and use a variety of
methods to deal with random phenomena.

2.3 Optimization and control

The course on optimization and control provides students the basis for the selection, design,
analysis and optimization of traditional algorithms.

3. Requires basic knowledge of subjects related to mathematics

3.1 Statistics

Includes a course on statistics. Learn about knowledge of modern statistics, especially financial
statistics and biostatistics. With basic ideas and methods for dealing with random phenomena,
probabilistic methods can be used to analyze and solve practical problems.

3.2 Computer programming

Programmatic and algorithmic language courses enable students to have the necessary level of
computer programming skills and application skills.

3.3 Modern physics knowledge

Mainly related to modern physics which is close to mathematics. Includes college physics Bl



and BII courses and college physics experiments.

3.4 Other modern scientific knowledge

It includes general courses in transportation, economics, introduction to life sciences,
introduction to philosophy, knowledge economy and innovation.

4. Requires the ability to apply basic knowledge flexibly

Strong mathematical thinking ability, logical reasoning ability and argumentation ability, with
strong sense of innovation.

4.1 Inductive ability of basic knowledge and cultivation of innovative consciousness

Includes a course on Mathematical modeling and participation in the National College Students
Mathematics Competition and National College Students Mathematical Modeling Competition.

4.2 Alignment with graduate programs

Including modern analysis, abstract algebra and other courses in line with graduate basic
courses, participate in a variety of academic reports.

5. Requires effective communication and communication skills

5.1 Communication

(DlInterpersonal skills

Through the college students' psychology, ideology and morality, communication and
communication skills, and the university student scientific research training program SRTP, the
students' interpersonal skills can be cultivated.

@Teamwork ability

Develop teamwork and leadership skills through National College Students Mathematical
Modeling Competition and SRTP.

(3 Communication in foreign language

Through the college English and English audio-visual to cultivate students' foreign language
ability, especially emphasize the ability to communicate with others in foreign languages, require
proficiency in English, and be proficient in reading professional English materials.

5.2 Reading and writing of research papers

(DSearch and retrieval of documents

Including information retrieval courses, learning to collect the required literature.

@Proficiency in reading professional English materials

Complement existing knowledge through literature reading and develop students' professional
foreign language ability.

(®Practical writing

Through graduation thesis writing and mathematical modeling report, students can understand
the writing style of mathematical research papers, train practical writing ability, and be familiar with
the writing format and norms of the papers, and have good writing ability.

6. Requires a good humanistic quality

6.1 Ideological and moral qualities

(DPolitical quality

Cultivate correct political qualities through the basic principles of Marxism, Mao Zedong
thought and the theory of socialism with Chinese characteristics, and have correct positions,
viewpoints and beliefs.

@]1deological quality, moral quality and legal awareness

It includes a course on ideological and moral cultivation and legal foundation, and establishes
a positive world outlook, outlook on life and values. Cultivate socialist moral quality and civilized



behavior habits, with professionalism and professional ethics, responsible and social responsibility.
To be a legitimate social citizen has a strong sense of legal system and concept. Take the law as the
criterion and act in accordance with the law.

6.2 Cultural quality

(DCultural literacy

It includes courses such as the Outline of Modern Chinese History, inherits and promotes the
national spirit of the Chinese nation; has a certain knowledge of the humanities (literature, history,
philosophy, etc.), understands Chinese traditional culture, and has a certain understanding of
Chinese and foreign history and culture.

(@Literary and artistic accomplishment

It includes courses such as college Chinese, participates in campus art festivals and other
activities, and has certain music, art, art appreciation and elegant taste.

6.3 Physical and mental quality

(DPhysical fitness

It includes military training and physical education courses, completes the education and
training of the People's Liberation Army regulations, light weapons shooting, tactics, military
topography and comprehensive training, and exercises a healthy body and good physical fitness.

(@Mental quality

Including college students' mental health curriculum, with healthy psychological quality,
correct self-awareness, good interpersonal relationship, sound personality, good environmental
adaptability; cultivate excellent temperament and character, strong will, perseverance and
perseverance.
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Main Course: Mathematical Analysis, Advanced Algebra, Analytic Geometry, Basic Number
Theory, Ordinary Differential Equations, Modern Algebra, Probability, General Topology, Complex

Analysis, Statistics, Real Analysis, Abstract Algebra, Functional Analysis, Differential Geometry,
Partial Differential Equations, Introduction to Dynamical Systems
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