BRI AKBERGEHICKRE

FRABEE/BE : 114 2FE5E 1 24 Ay . BAETIERNE
EREHAF HAEARY

One Variable Integral Calculus : Lectures and Recitations
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When we use a function to describe the relationship between two states, and suppose we are able to
measure, or use the differentiation to calculate the instantaneous rate of change of the two related states, the
next problem is to be able to find the cumulative total. The most typical example is, if we know the instantaneous
velocity of a satellite at each moment, and want to find the total displacement of it in a certain time interval, or
if we know the stress of each particle of a spring and we want to calculate the total spring force for the while
spring, then we need to use “integration.” In concept, taking integration amounts to (instantaneous velocity x
instantaneous time length), then take infinite sum of those products over a certain time interval. Such an
operation is called “inner product” in algebra, whose corresponding geometrical concept is “finding the area.”
As such, taking the integration is considered as a much difficult operation for students, not only because of the
complication of the procedure for taking the integration, but also due to the intrinsic concept for integration

being difficult to comprehend, requiring time and experience. The goal of the course is then set for students to
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first be able to manipulate the mechanic rules of integration, followed by understanding its meaning. The most
important concepts to be carried over in this class are: Riemann Sum, definite integrals, indefinite integrals,
Fundamental theorem of calculus, mean value theorem of integration, integration by parts, areas and volumes,
parametric curves and arc lengths. We use probability and ordinary differential calculus as main applications
of this course.

Keywords : Riemann Sum, Indefinite integrals, Fundamental theorem of calculus, Probability, ODE, Taylor

expansion
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