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B | BEAKRRZICOWTEHHRT 5,
Z | Linear algebra is to be outlined.

B | X7 MLERE - BB - EE - RuAEOBR2BRL, ZNoIlBT25ERE2EBT 5.

BEEE - EERT ML - B REOMSEEEL, HERELEET .

NEE ZNICEET 2 ERERRPERTIR R EOERHES 2 BE L, ST oK 285 T 5.

= | 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.
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1 B | X7 MLEREEBDZER BRI PILDOBRTRT FILVEBEZOEDEBOEZRBT 5,
Z | Vector space and subspace The concept of vector spaces formed by number vectors and their subspaces will be
explained.
2 B | 1X¥hs1E - 1REBEM R MDD 1R - 1 REBHEOBSZEA L, 2 DHIESERZRBT 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 H| X7 PLOLIRBIATRE | 5A0NZRT PLOERICEEND 1 KM ERY PLORAEHEZZE R, 1750
# e DOBRARCITOWTEHRRET 2,
Z | 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 | S9Z=MoERE - RT HAZEFMOEE - RITOWEEEAL, TN ERHDIAEZHAT 5,
% | 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 | BEE& BEBEROESZEBAL, EANEEPEL 1 XAER L 0BERRELHAT 2,
Z | Linear mapping Linear mapping
6 B | EEGRORRITT BREHROKRITNEZEAL, HEEZIRMUBR /LTI, R|ITIDEDLSIZEDS
MR %,
% | 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 BH | BEBEEEBE~Y b WEBOEEE - BT MLOBIREEAL, TORDFEHAT 2,
% | 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 | ¥E{DIGA Ao Wn 2hDISH%EHRBET 5,
% | Applications of | Several applications of diagonalization will be explained.
diagonalization
10 | B | xtAfarseiE THHIHALTE DO D—RNEHEZER 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, ERNEECERAFZHIERT 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 | EREXE ERETEOHZEZEAL, ERANGHEEPENE AL &EDBERICOWTEHRRAT 2,
% | Orthonormal basis The concept of orthonormal basis will be introduced. Its basic characteristics and its
relation with orthogonal projection will be explained.
13 | B | EX7 L EXE# BT EREBROBEEEAL, 2KT - SRTOHEOEENLHZHRAT S,
Z | 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 | EXFMTIIOEBERE ERFRTIIOBEHE - EERY MLOUBECTBICOWTHRAT %,
% | 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.

B1& 54 Prerequisite(s)

H | MEARKT | ORNBZEHRICT 20T, X7 ML, THICHT 2EREE, E—RAERK, THRICD 0 TOEENLMHD
WE,
= | Asthe contents of “Linear Algebra |” are the premises, basic knowledge about vector, basic operation on matrix, simultaneous

linear equation, and determinant is required.
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B | COBEBZETEBIEAREK | CARNTHRENE LS, 20R, FREICH IR CEEDRHEPHEICERTIEICBDD L,
Z | Compared to "Linear algebra I", the contents treated in this lecture are more abstract. Therefore, the students are required

to understand clearly notations and definitions in the text.

HRE ZEEE TAF SRR HRE

B m

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

‘

EfT5/MT R b (40%) - BiRAR (6 0%) TIHHET 2,

b

Evaluation will be based on the quiz (40%) and final exam (60%).

B | A8 B EHHF | REE] 0 EB%24d, BEABRICOVLWTIIBBEDIRRZEATCEE T IA6EMLH D, DL THD
PHRWI ERBNITHFY R—b2RBL BT LN TES,
%= | This course provides the foundation for *Kinematics and Dynamics of Mechanical Systems | and Exercise'. The contents

of the lecture may be changed according to the understanding of students. Students may ask about anything they do not
understand at the Mathematics Support Center.

w



