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HAz4w it Course Description

This course focuses on fundamental numerical methods and advanced iterative approaches for
intelligence numerical computation. It will first introduce numerical and symbolic integration,
differentiation and iterative approaches respectively for solving hyper-plane fitting, linear systems
and nonlinear systems, further addressing on nonlinear function approximation, unconstrained
optimizations based on the gradient method, the Newton-Gauss method and the Levenberg-Marquardt
method and annealed Kullback-Leibler divergence minimization for solving data clustering, density
estimation, independent component analysis, computational self-organization and classification

#A2 P &  Course Objectives

Al a2 iE R AEE LB 1 PRI e 2 0 > T4 A2 R A s ST BEECRE) S 2R &
BB 2 AP B s *

The course objective is to introduce advanced numerical approaches for unconstrained optimization and
constrained optimization and explore applications for solving nonlinear systems, function
approximation, integer programming and mixed integer programming.
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A EH R RS M g 24740 4 - Have well-founded expertise in probability and O
statistics, and good analytical ability in solving real problems.
B BNt b Bt 4 o Have the computer programming and statistical computing .
skills.
C EREYH RN A > NP Ee BT o Be able to study other fields of ®
science so as to conduct interdisciplinary research in the future.
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# I & B % Teaching Schedule & Content

#F =t Week R % Subject/Topics # 3xRemarks
1 Introduction
2 Matlab programming
3 Linear and Nonlinear System Solvin
4 Line fitting, hyperplane fitting, quadratic-surface fitting




5 Function approximation

6 Newton method and Newton-Gauss method
7 Levenberg-Marquardt metho

8 Recursive function approximation

9 #p ¢ ¥ 2% Midterm Exam

10 Differential equation approximation
11

Classification I

12 Classifiaction II
13 Kullback-Leibler divergence minimization
14 Mean field annealing
15 Clsutering and density function approximatio
16 Self-organization
17
Applications

18 # % ¥ % Final Exam

% % R % Teaching Strategies

¥ ¥ Lecture % 23 Group Discussion I:l 87 ¥ Field Trip
|:| H & Miscellaneous:
% ¥ 4] 7 p 3:® Teaching Self-Evaluation
£137% & (Innovative Teaching)
[ waasgv (PBL) [ ] ma s ie#y (TBL) [] w53 (SBL)
|:| s % % Flipped Classroom I:l B3k Moocs
# ¢ 7 = (Social Responsibility)
I:l %+ 9 i Community Practice I:l # % & v Industy-Academia Cooperation

3¢ & i¥(Transdisciplinary Projects)

|:| 7 %% Transdisciplinary Teaching |:| ek %% Inter-collegiate Teaching

|:| ¥ 7 £ 32 Courses Co-taught with Industry Practitioners
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L pF 4 General \
Performance 10% 4
#e 224 Midterm Exam 30% v
#x+ 24 Final Exam 30% v
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¥ % Homework and/or 20% v
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)

Numerical mathematics and computing, four Edition, Cheney & Kincaid
Numerical methods with MATLAB:Implementation and application, G. Rechtenwal

FARH R (F R JF T, KB ARG 2ot AR 2 Ra)
Teaching Aids & Teacher’ s Website(Including online teaching information.

Personal website can be listed here.)
http://134. 208. 26. 59/AdvancedNA/2006. htm#1

H @ 4 SL 3P (Supplemental instructions)




