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Optimization is important and essential for designing any system in various fields such as information science. Recently,

i

intelligent optimization methods and advanced methods for generative Al are developed, which drastically increases the

importance of optimization. This course provides methods for nonlinear optimization and combinatorial optimization.

F2BDEEBRE Learning Objectives

H | FREEECHEZERT 5,

ERERBEDEZ R, 7T XL, BHEERT 3,
HetRECHELZERT 5,

HeEtRBEDEZ A, TILTY XL, BHEERT S,
To understand nonlinear optimization problems.

b

To understand the ideas, algorithms and characteristics of nonlinear optimization methods.
To understand combinatorial optimization problems.
To understand the ideas, algorithms and characteristics of combinatorial optimization methods.
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ES

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | &t R4 R & RO
Z | Optimization Outline of various optimization problems and methods for solving them.
2 H | &40 FEREMEICHT 20 | |FANEREMAE. REEORE. REETE
BRIc £ <L)
= | Gradient methods for | Unconstrained nonlinear problem, optimality condition, steepest descent method.
unconstrained nonlinear
problem (1)
3 H | #8K3EREMEICTT 28 | —a—brik
BRICED CHE(2)
Z | Gradient methods for | Newton method.
unconstrained nonlinear
problem (2)
4 B | #50FEREMECTST 20 | #E£Za—-bk
BRICED CBREQ)
%= | Gradient methods for | Quasi Newton method.
unconstrained nonlinear
problem (3)
5 B | #50EREMECS T 20 | NFERENME
BEICE DK
= | Inttelligent method for | Inttelligent method for unconstrained nonlinear problem
unconstrained nonlinear
problem
6 B | 3ERERBELOER Al ~NDIL | Za—F L%y b7 —0 OFEME
(1)
= | Application of nonlinear | Learning problem of neural networks.
optimization to generative Al
(1)
7 B | ERERELOER Al ~NDIS | ZB=a2—F L3y bT7—00ONy oy 7anyr—2a vEBEK
F(2)
% | Application of nonlinear | Backpropagation learning method of multi-layered neural networks.
optimization to generative Al
(2)
8 B | > 2IEBREMBEL 20 | #IO ZIREHME. KKT &£, Y R—- bRy 2—< v 0FERHE
WEEA~DINA()
Z | Constrained nonlinear | Constrained nonlinear problem, KKT conditions, learning problem of support vector
problem and its application to | machine.
machine learning (1)
9 B | > EMEMBEL 20 | I, P R— bRV 2—< 2 v FBME~DLH
WEBE~DIEAQ2)
Z | Constrained nonlinear | Duality and its application to the learning problem of support vector machine.
problem and its application to
machine learning (2)
10 B | HAaEHEE1LEQD) HEEERE(CHE. ABRY &
Z | Combinatorial optimization | Combinatorial optimization problem, greedy method
methods (1)
11 | B | Ha¢&E1LEQ) NIBREE
= | Combinatorial optimization | Branch and bound method.
methods (2)
12 | B | HE&ERE1EQR) SEMEORE, BREHEE
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& | Combinatorial optimization | Principle of optimality, dynamic programming.
methods (3)

13 | B | HEERE1EG) RFTRRE, 2 7 —8BRE
& | Combinatorial optimization | Local search methods, tabu search methods.
methods (4)
14 | B | MgelicE o {HeEmEtE BETLTY XL
= | Intelligent methods for | Genetic algorithms.
combinatorial optimization
15 H | ZeHERE BEROFLD, KEEBOME
Z | Summary and advanced topics | Summary and outline of advanced topics.

WIAEE | BB | OBENLETH D,

To finish studying "Linear Algebra I" and "Basic Calculus II".

H | #BREONBREZROIREF TCOMICIBEULEZE T2 AR ETH D, F7-. BEICIVBEALY, RBRICHEX YT 57
HDEBEHEREET B,
%= | Each lecture requires more than 3 hours of reviewing by the next lecture, and it also requires additional study to complete

assignments and to prepare for exams.

7 v N

Printed materials will be distributed.

B | #5R(80%) & EEEE(20%) THHET 5,
I | Performance evaluation will be conducted by the exam (80 points) and assignments (20 points).

B | %FROFAARIIEETIETRT %,
%= | The use of devices will be instructed in class.
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