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2EDEK - 2 Objectives and Outline of the Course

B | MERBZICOVWTERT 5,

% | Following Linear Algebra |, this course provides foundations on linear algebra. The lectures include the topics on (abstract)
vector spaces and linear maps, inner product, eigenvalues and eigenvectors and diagonalization of matrices and its
applications, etc.

FBDZEBRE Learning Objectives

H | X7 bLZERE - GBS - EE - Ruh oMz BRL, 2hollBT 258528 EBT 5.

EEE - BEERY b - BB GREOBTEEBEL, FEREEZEET 5.
ABEEZNICEET 2 EHRERXRVCEXRERAE S OERBSZEREL, ST oNAAEE*BST 5.
% | The concepts of vector space, linear mapping, base, and dimension are to be understood, and the technique for calculating

them is to be learned.

The concepts of eigenvalue, eigenvector, and diagonalization are to be understood, and the technique for calculating them
is 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.
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RETEIER Course Plan

No. 15 B Topics A Content
1 B | N7 bILZERE & B2 BRI PILORTRY LB EZDOENEEOMEEHRBT 5,
= | Vector space and subspace The concept of vector spaces formed by number vectors and their subspaces will be
explained.
2 B | 1X¥hs1E - 1 REBEM R MDD 1R - 1 REBHEOBSZEA L, 2 DHIEFHERZRBT 5,
% | Linearly independence / | The concept of linearly independence / linearly dependence of a sequence of vectors
Linearly dependence will be introduced, and how to test will be explained.
3 B | X7 MLOLRMIBERAE | SA6NERT PLOESICEEND LRI AT PLORKEREEZ, THOR
# e DOBBRARCITOWTEHRRBT 2,
= | Maximum number of linearly | The maximum number of linearly independent vectors included in a given set of
independent vectors vectors will be considered, and its relation with the rank of matrix will be explained.
4 B | SF9ZMOEE - Rt HAZMOEE - RITOWRETEAL, TNERODIAEZHRAT 2,
% | Basis and dimension of | The concept of the basis and the dimension of a subspace will be introduced, and the
subspace way of finding them will be explained.
5 H | ®EEK WMEEGOESEEAL, ERANUHEECEL 1 XARK L OBERE E%ZHBT %,
Z | Linear mapping Linear mapping
6 B | EEGRORRITS BREHROKRRITNZEAL, HEEZIRMUBR /L EIC, R|ITIDEDLSICEDS
MR %,
Z | Matrix representation 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 H | BBBEMEE WAL EEE - EBENY bLefTooxat s nBRzHBT 5,
| Eigenvalue problem  and | Relation between eigenvalue/eigenvector and diagonalization of matrix will be
diagonalization explained.
9 B | Ao A B DWL DA DIGHE % BT 5,
Z | Application of diagonalization | Several applications of diagonalization will be explained.
10 | B | xfafarseit TNDHALTES-ODO—BNEHEER D, AL TELAVWSEICANERSMIC
LN %,
% | 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 PVERORNEOBZEEAL, ERNEBECEFAFNE®REZAT 5,
% | 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 | ERERE ERETEOHZZEAL, ERANGHEEPCEHNE AL L OBERICDOWTEHRRAT 2,
Z | Orthonormal basis The concept of orthonormal basis will be introduced. Its basic characteristics and its
relation with orthogonal projection will be explained.
13 | B | EXTI L BEXEH BT EEREBROBEEEAL, 2RT - 3SRTOHADEFNLAZRAT S,
% | Orthogonal matrix and | The concepts of orthogonal matrix and orthogonal transformation will be introduced.
orthogonal transformation Specific examples in two-dimensional and three-dimensional cases will be explained.
14 | B | EXFRMTIOEBERE EXNTITIOEFME - BERT L OWEBECHABICOWTERBAT %,
% | Eigenvalue problem of real | Characteristics of eigenvalue/eigenvector and diagonalization of a real symmetric
symmetric matrix matrix will be explained.
15 | B | BFozew REOL LD - R
Z | Overview of the course Wrap-up of lessons and supplement

B1E5 Prerequisite(s)

H | MERKT | ONBZHHRICT 20T, ARBEZT TIEEBLTWDE I ENEE L.
= | As the contents of “Linear Algebra |” are the premises, it is desirable that this subject has already been taken.
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H | &EE0FEIC1EHE EFIC2EROM, THRAROEFOREELET 2,
%= | Each lesson will require 1 hour of preparation, 2 hours of reviewing, and additional time to prepare for the periodical exams.

HRE ZEaEE TAP BRRK] HRE

B m

Textbooks: Written by Toshitsune Miyake “Nyumon Senkei Daisu” Baifukan

= [LAR—F (30%), A& (30%), HAFRHAR (4 0%) #HEMNICFFML &) & THRIAROS] ORWAZZHEE
DOREELET,

= | The student's grade will be the better of “the overall score of the report (30%), mid-term exam (30%), and final exam (40%)”
and “the score of the final exam”.

B | ARBE WELR] OoRERALT, FRTX MO, BRIIERPICERS, DL THbALRWVWI EABNIEEEY R
— b2 —%ZHBLTERT LN TE S,
Z | This course provides the foundation for *Physical Chemistry II'. The details and schedule of midterm exam will be explained

in class.
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