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BRERBL RILAREF 1 - Linear Algebra |l

/Course Title

BEYUKEL /(f8  EA) : JIN Teisuke
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Based Learning
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58H
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REOBR - #I2 Ob

jectives and Outline of the Course

B | #EREZICOWTHEERT 5,

.

& | Linear algebrai

s to be outlined.

SFBDREHFZ Learning Objectives

..|4\:

H | X7 bLEM - BEEGR - EE - RuAhLOoWazBRL, ZNoIllBT 25885 EET 5.

EEE-EERY b - WG EOBeeBEL, fFERE2EEY 5.
WIEE ZNICEET 2 EREXRAPERE AL COERB R BR L, WMTIIoNath 28157 5.

I | The concepts of vector space, linear mapping, basis, and dimension are to be understood, and the techniques for calculating
them are to be learned.
The concepts of eigenvalue, eigenvector, and diagonalization are to be understood, and the techniques for calculating them
are to be learned.
The basic concepts of inner product, orthonormal basis, and orthogonal transformation are to be understood, and
diagonalization of a symmetric matrix is to be learned.

B BFIEDEMEDFHMEEX / Fulfillment of Course Goals (JABEE BEERI B D &)

H

ES
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REEHEEE Course Plan

No. IEH Topics AZ Content
1 H | XTIV EEH R BRI PILDOBRTRT MILVEREZOEAEEOEZRAT 5,
Z | Vector space and subspace The concept of vector spaces formed by number vectors and their subspaces will be
explained.
2 B | 1Rt - 1 REEM Ry FILOHED 1 RIMTE - LRREBUHOBES A EA L, ZOHER LSBT 5,
% | Linearly independence / | The concept of linearly independence / linearly dependence of a sequence of vectors
Linearly dependence will be introduced, and how to test it will be explained.
3 B | o Z=MoEE HAZMOEEOHZZBAL, TNaKDDHEZHAT 2,
= | Basis of subspace The concept of the basis of a subspace will be introduced, and the way of finding it
will be explained.
4 H | RntEEOEH EOZEEORTEEHEDEIRIZOWTHRAT 5,
% | Dimension of subpace and | The concept of the dimension of a subspace and the change of basis will be explained.
change of basis
5 H | ®EEK BESGOBSEEAL, ERANEESHET 5,
Z | Linear mapping Linear mapping
6 B | EEGRORRITS BREHROKRRITNZEAL, HEEZIRMUBR /L EIC, R|ITIDEDLSICEDS
MR %,
Z | Matrix representaion of linear | The matrix representation of a linear mapping will be introduced, and how the
mapping representation matrix changes when the pair of bases is replaced will be explained.
7 H | EBEELEE~NY bL BREEBROERE - EERI MLOWMEEEAL, TOROFZRBPT 5,
% | Eigenvalue and eigenvector The concept of eigenvalues and eigenvectors of a linear transformation will be
introduced, and the way of finding them will be explained.
8 B | 75O AL & HRA 2 BEBE~NY bLEFA LTI OB R EBA~DOIGAZ 5B %,
% | Diagonalization of matrix and | How to diagonalize a matrix using its eigenvectors and the application of
linear transformation diagonalization to a linear transformation will be explained.
9 H | WAORBEE¥RTIO | SALORAEEEENERD & ZOHBIICOWVWTHAT %,
pop==K(d
% | Application of diagonalization, | Application of diagonalization, and diagonalization in case that an eigenvalue is a
and diagonalization of a | multiple root will be explained.
complicated matrix.
10 | B | dALATEeHE THHIHABLTE DO D—RNEHEEZ 5, TBIELTERVWESICANER DHIC
b5,
& | Possibility of diagonalization General conditions enabling diagonalization of matrix will be examined. Cases where
diagonalization is disabled should also be probed for its meaning.
11 | B | A& Ry FLVEBORNBEOBSZEAL, ERNEECERFZHIERT AT 2,
& | Inner product The concept of inner product on a vector space will be introduced. Its basic
characteristics and geometrical significance will be explained.
12 | B | EREXEE EHRETEENESZEAL, Gram-Schmidt DIERERICDWTERET 5,
% | Orthonormal basis The concept of orthonormal basis will be introduced. Gram-Schmidt
orthonormalization will be explained.
13 | B | EX{7 L EXE# BT E BEREMOBM R EEAL, ZOERNEEZFRAT 5,
Z | Orthogonal matrix and | The concepts of orthogonal matrix and orthogonal transformation will be introduced.
orthogonal transformation Their basic properties will be explained.
14 | B | EXFMTIOEBERE ERFRITIOEEE - EERY FLOEBESCHBICOWTHRBT 2,
= | Eigenvalue problem of real | Characteristics of eigenvalue/eigenvector and diagonalization of a real symmetric
symmetric matrix matrix will be explained.
15 | B | #FoFzed BEoF LD - HE,
= | Overview Wrap-up of lessons and supplement.

B1E5 Prerequisite(s)

A | SRS | ORBERTRICT 20T,

N R, TN 2EAREE, Ex—XAER, [THRICOWTOEBNLIHE
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E,

As the contents of “Linear Algebra |” are the premises, basic knowledge about vector, basic operation on matrix, simultaneous

linear equation, and determinant is required.

BENT R AL R— 2R, BREOTFEICIEME, EFIC2KHOM, ERAROLEBORHEET 2,

Small tests and short reports will be imposed every time. Each lesson will require 1 hour of preparation, 2 hours of reviewing,

and additional time to prepare for the periodical exams.

B | #8&E Z=mEZE (AP RERK] BSEE
2 | Textbooks: Written by Toshitsune Miyake “Nyumon Senkei Daisu” Baifukan

B | /hFREF (20%), LAR—F (10%), #ARHEE (70%) AL TARIELT 5,
= | Grades will be determined by the total score of quizzes (20%), reports (10%) and final exam (70%).

H | #FEHBEOBEBIBEFICOVWTII#HROEAESZICLVHEAMNICIYVIES. 2L TEHOA LAV EAHNITHF Y R— F%F)
ALTEBRTAZELNTE S,
= | The order of items listed in the course outline column is subject to flexible change according to the course progress or other

circumstances.Students may ask about anything they do not understand at the Mathematics Support Center.
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