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This is a seminar course for exercises in calculus and linear algebra, based on "Basic Calculus II" and "Linear Algebra II".

FEDEEBIZE Learning Objectives
B | BT I ICET 2 BBRMEDL R 5,
BN ICBT 2B EMENR T D,

I | The students will have the ability to solve exercise questions concerning "Basic Calculus I1".

The students will have the ability to solve exercise questions concerning "Linear Algebras II".
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DEREEZT,
% | Geometric vector Planar vectors and space vectors. Inner products. Outer products. Additional
exercises about double integrals, during the first 2 weeks.
2 H | 2Z# OB RN OPERFE, LEHEROBRE, B DERE,
% | Function of several variables Convergence and divergence of point sequences. Limits of multi-variable functions.
Continuity of functions.
3 B | "D & 2WD RS, RERH, SMERERK, 2o rEE, BRoL2My. EFE,
= | Partial differential and total | Partial differentials. Partial derivative functions. High-order partial derivative
differential functions. Total differentiability. Total differentiation of functions. Tangents.
4 H | AEBEHOHS BHovaEeTy, EHEAN, ZHEH, BEE,
Z | Differential of composite | Jacobian of functions. Chain formula. Variable transformation. Polar coordinate.
function
5 B | =M WMEZEEOG, 1REG, 1XRIMILE 1B, EE L RT,
% | Linear space Linear space
6 B| 747—0x& Taylor ®E¥, Maclaurin @ EE,
% | Taylor's theorem Taylor's theorem. Maclaurin’s rule.
7 B | RRE#KoEE P2BI%, RESEDMAREL
Z | Implicit function theorem Implicit functions. Differential coefficients of implicit functions.
8 B | 2ZHBHOBME & SHTR | @K - & Z0HFERME, Lagrange ORTEFELHE,
B RE
% | Extremum of function of two | Maximum and minimum and its Judgment condition. Method of Lagrange multipliers.
variables and problem of
extremum with side conditions
9 B | NECEHRE  -BE~XZ b NEZM, EREXEE, BEXHEZEH, BEELEFE~NY b, BBEZEM,
= | Inner products and | Inner product space. Orthonormal base. Orthogonal complement. Eigenvalue and
eigenvalues / eigenvectors eigenvector. Eigenspace.
10 | B | #oAERX MarEN. ERDEE, R,
% | Differential equations Differential equation. Separation of variables. Homogeneous form.
11 | B | #E#HssER 1 BRI A 2. Bernoulli D5 A, Riccati oMH A2,
% | Linear differential equations First order linear differential equation. Bernoulli's differential equation. Riccati’s
differential equation.
12 | B | B#ZEfE WD HEADED—RIEE, RRREHY ARADOERRE, Wronskian, EHE
1%,
& | Variation of parameters General characteristics of solutions of linear differential equations. Basic solution of
linear homogeneous differential equations. Wronskian. Variation of parameters.
13 | B | 75loxdAt ERTRTI. BRITINC & 23A1t,
% | Diagonalization of matrixes Real symmetric matrix. Diagonalization by orthogonal matrix.
14 | B | EBHRBOBEHY AR EBHRBER 2 SO AR A OBER, FRROHEOHER, THENE BE5E,
% | Linear differential equations | Solution of second-order linear homogeneous differential equations with constant
of constant coefficients coefficients. Solution of non-homogeneous cases. Variation of parameters.
Symbolical method.
15 | B | B&aHEE waEE,
Z | Comprehensive practice Comprehensive exercises.

B1E5 Prerequisite(s)

B | BT, HEEE |, BEREE | ABEL TV EAEE LW, BRI CRERRZ N 2E T ENEELL,
Z | It is advisable that the students have taken “Basic Calculus 1", “Exercises in Mathematics 1", “Linear Algebra I". It is

recommended to take “Basic Calculus II” and “Linear Algebra II”.

RERRNLE (FEB - EBS)

Required study time, Preparation and review

S|

BRIOEBRINT X MENRIND, BEID/NT X b OHEILFIEOERBETOBEANRTL R OTHZ, HTHB 1EHUL
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WfEEEING, BEOCEREZHERL., SEOBREZBEICTIVIBNZL > TUNT X MIBO EWENEh S THD, I T
2 P TIEBENEGASND, TAM2Z 2R LICET, ROFEBETICLoHh Y L EBREL-ETHREEZECHICEITDE LD
IR TWBZENEEFND, DL THhhoRWVWI EADBNIE, WOTHEAXA—IILTIEEHKEICERT SN TES,

Z | A small test and the like will be imposed at each time of exercises. Each small test covers the previous lesson content of
"Basic Calculus II". Learn at least for 1 hour a day outside the school hours without fail. More specifically, it is recommended
firstly that you have understood the previous lesson content of “Basic Calculus” as far as possible at the stage of preparation.
This is because sitting for the small test purposefully to confirm the current understanding and clarify your own problems is
an effective approach. For the small test, a brief interpretation will be provided. Instead of leaving the test unsolved, try to
review it closely and get it well understood by the next exercise and be ready to solve any problem promptly. You may ask
the teacher in charge by mail for any small matter you are puzzled with any time.

HR}E SEZE Textbooks/Reference Books

B | #8E ERERI, BREARZI 0BEHZTRAVIHERE,

i

& | Textbooks: Textbooks for the courses of “Basic Calculus II” and “Linear Algebra II”

BEREMm D A=k O EXE Grading Policy

H | #EI0O/NTFR b (50%) LHRSAER (50%) THHEEI NG, MT X MNIERBITOERARE T OICHBEINS, REARK
LT R MEEICAD,) BL, BEADSMERIZL > TELOMEREATHNS,

& | Grades will be based on the results of quizzes to be given in each class (50%), and on the results of final exam (50%). Quiz
questions will center on the lecture contents of "Basic Calculus II" (while those of "Linear Algebra II" will also be covered).
Not only that, some minor addition or deduction of points will be made according to the class participation attitude of each
student.

E=EIE% Point to consider

m | B8
el

ARB I [HEtEhS] BRI ) RS - KB [ 2L —3 a v B oRE@Eid, EERENI, DI, 5
RPN A2L2TEETDEZFNRLI, LN FT, 1RBFALE2REBALATOEEBLRIETT . 3RBLTEET S L5
CHEHBINET, BEFHBEICOVWTIIFAROEAESZICL Y, BWIRSHEBORNE - JEFAEEIND Z &hH Y £9, #E
DEET, ZOYITNZOANRERICOWTHAARBINET,

Z | This course provides the foundation for *Statistical Thermophysics', ' Physical Chemistry II', *Oscillation and Wave Motion',
and "Simulational Physics'. Learning effect can be enhanced by taking all three courses of “Basic Calculus II”, “Exercises in
Mathematics II”, and “Linear Algebra II”. Students may take only one or two of them, but it is strongly recommended to take
all three of them. The order of items listed in the course outline column is subject to flexible change according to the course
progress or other circumstances. Details are given in the first lecture.




