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  Abstract 
There are a lot of philosophical thoughts in higher mathematics, through the use 
of philosophical thoughts can better complete the teaching of higher mathemat-
ics, and the infiltration of mathematics into philosophy can be evidence for phi-
losophical thoughts, so the mutual infiltration of philosophy and mathematics for 
the development of both can play a positive role. Based on this, this paper studies 
the interpenetration of philosophy and higher mathematics in teaching. Firstly, it 
analyzes the relationship between philosophy and mathematics, then discusses 
the philosophical thoughts in mathematics, and finally puts forward the interpe-
netration strategy of philosophy and higher mathematics in teaching, so as to 
promote the effective integration of the two and give full play to the role of phi-
losophy in higher mathematics teaching. It is also hoped that this article can pro-
vide some reference for other advanced mathematics teachers. 
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Philosophy is the summary and generalization of the knowledge of society, nature and thinking, while mathematics is 

a subject that studies the structure and quantity of things by using a variety of symbolic languages. It is also an impor-
tant tool and foundation of every science. It has typical and rich dialectical thoughts in higher mathematics. Guiding the 
teaching of higher mathematics with philosophical thoughts can make students know and understand mathematics from 
a higher perspective, and also help improve their own thinking ability, observation ability and so on, which can greatly 
improve the quality of higher mathematics teaching. The following author will elaborate on the relevant content to 
promote people to have a more in-depth understanding and understanding of mathematics and philosophy. 

1. The relationship between philosophy and mathematics 
A mathematician once said: philosophy and mathematics when interdependent relationship. Since ancient times, ma-

thematics has been influenced by philosophy. Before numbers entered the age of geometry, some scholars had already 
launched an overview of thinking theory based on mathematical concepts. Plato also insisted that mathematics should 
have a rigorous definition of force theory and relational logic thinking, which laid a good scientific foundation for high-
er mathematics. Marx has a strong interest in students' research, so that they are very proficient in mathematics, and the 
study of an infinite amount, it can be seen that there is a very close relationship between mathematics and philosophy, 
so that they are interdependent relationship. Mathematics has always been a very important case for philosophers, and 
mathematicians were very keen on philosophy, which led to many people in Ancient Greece and 17th century Europe 
having both the title of philosopher and mathematician, such as Galileo, Pythagoras and so on. Philosophy mainly stu-
dies the essential universals of the world, while mathematics studies the personalized characteristics of special laws. In 
the process of mathematical research, philosophy is needed to guide it and provide exploration tools and research direc-
tions (Wu Juanliang, Juan Ying, & Cui Yan, 2017). In the history of mathematics, there have been three crises, and the 
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solution of each crisis depends on philosophical speculation, which makes the form and connotation of philosophy be-
come richer. Therefore, philosophy and mathematics are not only independent of each other, but also closely linked. 

2. Philosophical ideas in mathematics 
Mathematics contains a lot of philosophical ideas, mainly reflected in the following aspects: (1) Mass tautometry. 

This philosophical thought is mainly to reveal the basic laws existing in the development form of things in the dialectic-
al relationship between qualitative and quantitative changes. (2) Unity of opposites. In materialist dialectics, unity of 
opposites is a very important core and essence, which reveals the contradiction between things. Because of the struggle 
and unity between the two sides of the contradiction, things have changed and developed. In advanced mathematics, 
there are many concepts that can reflect this law, such as global and local, relative and absolute, and so on. (3) Univer-
sal connection. This philosophical view is the most important essential feature of materialist dialectics. It holds that all 
parts of anything are related to each other and things are related to other things (Zhang Ruojun & Gao Xiang, 2021).  
(4) The law of affirmation and negation. This philosophical view holds that the contradiction between the negation and 
affirmation in the internal existence of things has a unity of opposites, that is, if things go from affirmations to 
self-negation, and then from negation to negation of negation, the dialectical process of things shows a spiral rise.    
(5) The relationship between primary and secondary contradictions. According to the dialectical method of materialism, 
contradictions can be divided into primary and secondary ones, which affect each other and can be transformed into 
each other under certain conditions. In this way, things need to be carefully observed and dealt with, and the main con-
tradiction should be firmly grasped, which is also the core of the work. (6) Practice is the starting point and destination 
of understanding. Mathematical theory comes from practice, and it should also be applied to practice and tested by 
practice, which fully reflects the idea that practice is the starting point and destination of cognition in philosophy. 

3. The interpenetration of philosophy and higher mathematics in teaching 
Nowadays, with the continuous development of education, more and more attention is paid to the mutual penetration 

of various disciplines. Through the mutual penetration and promotion of various disciplines, students can cultivate their 
comprehensive quality and ability, avoid the situation of mutual separation between disciplines, and let students under-
stand and master the mutual application of various disciplines. 

3.1 The permeation analysis of philosophy in higher mathematics teaching 
Advanced mathematics is a very important basic subject in college education, which generally exists in first-year 

college education. Compared with elementary mathematics in middle school, advanced mathematics is very different 
from it, which makes students feel unadaptable. The reason for this situation is not only that advanced mathematics has 
more rigorous logic and higher abstraction, but also that newly enrolled students are used to learning elementary ma-
thematics and have not yet formed advanced mathematical thinking, resulting in very high difficulty in learning, which 
will have a serious impact on students' learning enthusiasm (Chen Sujun, 2019). Therefore, in the teaching of higher 
mathematics, students generally do not want to learn higher mathematics, and it is also a subject with serious failure in 
universities. Therefore, it is necessary to take measures to improve the current teaching status of higher mathematics. 
As there is a close relationship between philosophy and mathematics, the infiltration of philosophy into higher teaching 
can promote the good development of teaching. Solve the shortcomings of higher teaching in the past, so as to obtain 
more ideal teaching effect. The application of philosophy to the teaching of higher mathematics is mainly reflected in 
the following aspects: (1) It can effectively change the boring classroom atmosphere of traditional teaching and make 
the classroom teaching more relaxed and pleasant; (2) Cultivate students to think and analyze problems from multiple 
perspectives: (3) increase the humanistic feelings of higher mathematics, arouse the inner resonance of students, and 
effectively reduce the anxiety of students in the face of mathematics; (4) The problems in higher mathematics that are 
difficult to be explained by mathematical thought can be analyzed and explained from a philosophical point of view to 
obtain more ideal teaching effect; (5) If students can show their philosophical thoughts on mathematical problems, they 
will have stood at a higher level than before, and their understanding of the problems will rise to a new level. The in-
sight and understanding shown by students themselves can fully reflect the scientific literacy to a certain extent, which 
is an important goal of the current mathematics education. 

3.2 The penetration analysis of higher mathematics in philosophy teaching 
In the institutions of higher learning in the world, the disciplines are integrated and promoted each other, and Chinese 

universities should also make efforts and attempts in interdisciplinary, so as to be in line with the world's advanced 
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educational concepts. In view of the current situation of philosophy teaching in China, students are more likely to recite 
related concepts and theoretical knowledge, and teachers only "talk about philosophy from philosophy" when teaching, 
which will stifle philosophical spirituality and students' inner desire for knowledge. In the teaching of philosophy, more 
attention should be paid to the real life, otherwise the theoretical system of philosophy will lose its meaning. At this 
time, teachers should integrate higher mathematics into it to achieve a relatively ideal effect (Jiang Haiyan, 2021). The 
role of higher mathematics in philosophy teaching is mainly embodied in the following aspects: (1) Let students master 
how to use philosophical thoughts to analyze problems, so that students can master philosophical thinking methods, 
which is also the purpose of education; (2) The penetration of advanced mathematics can make students feel fresh and 
bring science and engineering students back to the classroom; (3) Let students realize the value of philosophy itself and 
change their wrong impression of philosophy in the past. From a practical point of view, philosophy is not only not 
contradictory with natural science, but also closely related to them. In addition, it is also necessary to tell the majority of 
students that, from the perspective of utility, philosophy cannot provide them with the value of learning immediately, 
but it can provide people with spiritual care, and cultivate people's transcendental thinking mode in this care, so that 
they can reach a new realm of life. 

3.3 Case study of interpenetration 
In order to understand the infiltration between philosophy and higher mathematics, specific cases are analyzed. 
First, the whole and the part. Gauss formula is a very important formula in higher mathematics, which mainly trans-

forms internal calculation into boundary calculation, reflects the relationship between the global property and the local 
property of function in geometry, and reflects the thought of the whole and the local in philosophy. The teaching of 
higher mathematics can be better carried out by using this philosophical thought (GAO Hailong & Li Yanqiu, 2018). 

Secondly, mass tautometry. In the limit of higher mathematics, if time is approaching zero, then the average speed 
becomes instantaneous; If the number of edges increases infinitely, the area of the circle bounded by the regular poly-
gon is the area of the circle. The above cases illustrate that the development of things starts from quantitative change, 
and when equivalent change reaches a certain level, qualitative change will occur. 

Again, universal connection. In the differential mean value theorem, Lagrange theorem is related to Cauchy mean 
value theorem and Rohr theorem, among which Lagrange theorem is not only the special case of Cauchy mean value 
theorem, but also the extension of Rohr theorem. Therefore, when learning mathematics, we should treat mathematical 
problems from the philosophical thought of universal connection. 

Fourth, the relationship between primary and secondary contradictions. When the double integral is solved, some 
problems can be calculated by using rectangular coordinates directly. However, it cannot be solved according to the 
existing order, so it is necessary to exchange the order of integration to solve the problem. But there are a few problems 
that can't be solved no matter how you swap the order of integration, mainly because the problem is unsolvable using 
Cartesian coordinates, which can be easily solved by converting them to polar coordinates. 

Fifth, the law of affirmation and negation. When the definite integral is explained, it can be divided into several small 
curved edge trapezoids. Since the curved edge is small, it can be approximately regarded as a rectangle. Then, the area 
of the small rectangle is calculated, and all the rectangular areas are added together. As can be seen from the above ma-
thematical thoughts, it fully embodies the affirmative and negative law in philosophical thoughts (YAN Jianguo, 2019). 

Sixth, practice is the starting point and destination of understanding. In advanced mathematics, the derivative origi-
nally comes from the physical instantaneous velocity problem and the geometric tangential problem. After studying the 
derivative theory, the derivative can be used to solve the marginal benefit of economics, physical acceleration and other 
problems. Therefore, when conducting research and learning of mathematics, it is necessary to pay attention to the ap-
plication of the learned mathematical knowledge in practice, while constantly experiencing and feeling mathematics in 
production practice, so as to achieve the goal of mathematics learning. 

4. Conclusion 
In a word, there is a very close relationship between philosophy and mathematics. The mutual penetration of the two 

can not only effectively improve the shortcomings in previous teaching, but also facilitate the elaboration of relevant 
theoretical knowledge, which is conducive to students' understanding and learning. Moreover, the mutual penetration of 
philosophy and mathematics conforms to the current education requirement of interdisciplinary penetration, and inte-
grates various disciplines as a whole to cultivate students' comprehensive ability. Therefore, teachers should reasonably 
infiltrate philosophical thoughts or higher mathematics content in the teaching process, which can not only effectively 
improve the teaching quality of higher mathematics and philosophy, but also help students to better complete their 
learning tasks, improve their learning effect, and firmly grasp the philosophical views and theoretical knowledge of 
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higher mathematics. 
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