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B | EABZICOWTEHRT %,

& | Linear algebra is to be outlined.

H | N7 bLER - RS - EE - RuaEoBezBRL, ZhollBT 25 8RE«EST 5.
EEE-EERY b - WEknEOBeeBEL, fERE2EEY 5.
NIEE ZNICEBET 2 EREXRVERENE S EOERBESEBRL, NIMIIONBA L «EET 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 MLEBEESZEM BRI PILDOBRETRT FILVEREZORAERMOEZ BT 5,
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= | Vector space and subspace The concept of vector spaces formed by number vectors and their subspaces will be
explained.
2 B | 1X¥hsiE - 1 REBEM R MILOED 1R - 1 REBHEOSZEA L, 2 DHIESHEREZRBT 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 | XML LIRMIBERAE | AN PLOERICEEND 1 RIMILBENY PLORKEREEZEZ, THORK
# BEDOBRAEITOVWTRAT 3,
= | 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 | B9 ZMOEE - Rt HAZMOEE - RITOWRZETEAL, ThERODIAEZHRAT 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 | WEEK WEEGROBEZZEAL, ERNEECEL 1 XARK L OBERE EZHBT %,
% | Linear mapping Linear mapping
6 B | MEEGORRETI BREHROKRTNZEAL, EEZIMUBR /LTI, RRTIIDEDLSIZEDS
Mz 3AT %,
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 | EBELEE~NY bL BREEBROERE - EERI MLOWMEREEAL, 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 | EBEREE 3B BEEE - EERT FLETHORABILEDBRZRBT 5,
% | Eigenvalue problem  and | Relation between eigenvalue/eigenvector and diagonalization of matrix will be
diagonalization explained.
9 B | ©¥AtoiA B DWL DI DIGHE%RBT 5,
Z | Applications of | Several applications of diagonalization will be explained.
diagonalization
10 | B | xtAfarseiE THHHALTE DO D—RNEHEZEZ 5, TBLELTERVWESICANER DHIC
b %,
% | 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®REZRAT 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 | EREXRE EREXEOMSEEAL, ERANGHEECERNE LS EOBRICDOWTHEAT 5,
% | 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 E EREBROBEEEAL, 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 | XTI 0EBERE BT OEEME - EERT FLOWBECHAICOWTERBET %,
I | 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,
Z | Overview Wrap-up of lessons and supplement.

1S M /Prerequisite(s)

B | BEAREE | ONBRZEIHRICT 2D T, N7 b, TS 2ERRE, Exx—RARRK, 177K IOV TOEBRRRM#D
HE,
= | Asthe contents of “Linear Algebra |” are the premises, basic knowledge about vector, basic operation on matrix, simultaneous

linear equation, and determinant is required.

REREALE (FE -

B8%) /Required study time, Preparation and review
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= COBETIEIICRE | ERTHREN R LS, 20R FREICH IV CERDRHEPEICERTIHIIBDD 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.

B | #BE Z=miEE (AP REARK] BEE

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

H | LE—N(50%) , HAREBRG0%) THRAEWICTHEYT 5,

Z | Grades will be based on the reports (50%) and the final exam (50%).

B | BEARICOWTIHEBEORREEATCEBT 2A8EN H D, P LTI ORVWI EABNIEZHRFY R— b a2RALTE
e enTES,

= | The contents of the lecture maybe changed according to the understanding of students. Students may ask about anything

they do not understand at the Mathematics Support Center.
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