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One Variable Differential Calculus : Lectures and Recitations
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The course focuses on univariate differential calculus. By univariate, it means that the
value of a function is affected by only a single factor. For example, in the
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dynamic system model of biological reproduction, we often assume that the

“number of population in each generation” is determined only by a single variable

“number of population in its parents’ generation.” The hypothesis, seemly narrow,

is sufficient to describe many phenomena, including the exponential

growth models, or logistic growth models subject to limited recourses. What concerns us most is the
“instantaneous rate of change” of the "function value" relative to the "single variable". The mathematical
technique for finding such relative rate is doing the “differentiation”. It means that “differentiation”
provides a kind of very small-scale tool to view the quantity in a microscopic view with high resolution.
The course is implemented as a combination of "online asynchronous" lecture sessions;

"online synchronous" intensive exercises and recitations, followed by a "physical final exam". The lecture
sessions are recorded by the teacher in advance and placed on the Moodle platform for students to watch
and study at their best convenience. The “Online Synchronization” practice and recitations will be carried
out intensively by the teaching assistant group led by the teacher on a designated weekend (including both
Saturday and Sunday), while the “physical final exam” at a time and place to be announced. The course is
an intensive summer course, which can be counted as general education credits. Students with the need to
understand calculus and perspective fresh persons (fresh in Year 0) are all welcome.

Keywords : Function of single variable, limit, differentiation, instantaneous rate of change
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