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= | This introductory calculus course covers differentiation and integration of functions of one variable.
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ZE | Basic principles of differential calculus (one variable) are to be understood.

Basic principles of integral calculus (one variable) are to be understood.

The students will have the ability to give many examples of definition and theorems.
The students will have the ability to solve rapidly basic applied questions.
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= | Continuous function Continuous functions and their basic properties
2 B | 1% WM, FEHEIR, WHEH, E=EBH
% | Elementary function Inverse function. Exponential function. Logarithmic function. Inverse trigonometric
function.
3 B | B#oHy WO RE, SR, EiR, SR - EREAKOMS . ERNLEROEEH,
= | Differential of function Differential coefficients. Derivatives. Tangents. Differentials of composite functions /
inverse functions. Derivatives of basic functions
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% | Mean-value theorem Extremum. L'Hopital’s theorem.
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Z | Higher-order derivative Higher-order derivative
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= | Taylor's theorem (1) Taylor’s theorem. Maclaurin's theorem.
7 B|57—7—0%®E (2) 7—7 BRI,
ZE | Taylor's theorem (2) Applications of Taylor expansion.
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% | Definite integral and indefinite | Indefinite integral. Definite integral. Change of variables. Integration by parts.
integral
9 B | Bo0stHE (1) BEBEHOES (1),
Z | Integral calculations (1) Integral of rational function (1)
10 | B | o0& (2) EEREHOES (2), ZABROED,
& | Integral calculations (2) Integral of rational function (2). Integral of trigonometric function
11 | B | o ostE (3) MIEREHOED,
& | Integral calculations (3) Integral of irrational function
12 | B | &> EREROEED DFE, EESOERNIEE,
% | Definite integrals Existence of definite integral of continuous function. Basic characteristics of definite
integral
13 | B | L&&Y LERBENDER, LRENDEE,
= | Improper integrals Definition of improper integral. Calculation of improper integral
14 B | E&2OLA HROREI %R &,
% | Applications of definite | Arc-length of a curve, etc.
integrals
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& | Overview Wrap-up of lectures
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% | This course provides the basis for every lesson related to mathematics. Taking this course is strongly recommended

particularly for the sake of taking “Basic Calculus II” and “Exercises in Mathematics I”.
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% | Density of the lesson content becomes far higher than that of high-school level. Sufficient learning outside the school hours

(including preparation and reviewing) is strongly encouraged.

It is recommended that the contents of the textbook should be understood as much as possible before the lesson. This is

because attending the class purposefully to clarify the poorly-understood points is an effective approach.

Take notes during the lesson without fail. Writing does help confirm and organize the contents being learned.

Reading and reviewing the notes over again after the lesson also helps your understanding.
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Z | Textbooks: “Nyumon Bibun Sekibun” (Written by Toshitsune Miyake, Baifukan)
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Z | Grades will be based on final report results, provided that some minor addition of points will be made according to the class

participation attitude of each student.
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%= | Students may ask about anything they do not understand at the Mathematics Support Center.

Learning effect can be enhanced by taking all three courses of “Basic Calculus”, “Exercises in Mathematics”, and “Linear
Algebra”. Students may take only one or two of them, but it is strongly recommended to take all three of them. The content
of this syllabus may be modified slightly.

w



