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Elegant proof of fundamental formula of calculus and
its new applications

YAN Yong-xian
(School of Sciences, Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract: The fundamental formula of calculus plays an important role in the theory of
calculus and its applications. But the proof of it in current textbooks mainly depends on the
concepts of both the integral upper limit function and the derivative of the upper limit’s function,
which is too complex and abstract to understand and master. How to master the proof and
application of the fundamental formula of calculus is the key point during the advanced
mathematics teaching. Thus it has become a bottle-neck problem in teaching and learning. An
elegant proof of the fundamental formula of calculus is given and some of its new applications are
discussed as follows: 1) the value of definite calculus is independent to the selection of the kinds
of its integral variables; 2) a new proof of the derivative rule of the integral upper limit functions

is put forward. This new proof and its applications have some practical significance, easy for
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students to understand and master, which overcomes the disadvantage of the conventional
textbooks and gives an efficient way to solve the bottle-neck problem.
Key words: fundamental formula of calculus; definite integral; mean-value theorem of

differentials; integral upper limit function
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