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RGP FREFRET I Fopoi
College of International Studies

5100831 1005 & & % 1848 % 104~ Fir € Ri23
% 100.10.07 1005 e % 1 & % Z—U‘mzl»gpil
51001019 1008 # 2 % 1 S L B 6 R %

1001101 1008 = & % 1 EH Kir R F

\\\o &

N 4 =% arill: I
Education goal :
() BRI BEEARFFE L E AL A
Cultivates professionals in sustainable development for tropical environment.

() BR2=22 (ZA2R228) {ENEEAT] .
Cultivates professionals who will give consideration to all aspects in production,
livelihood, and ecological conservation.

()~ B7v L3542 L gRRPEHE A A
Cultivates technological professionals to possess loving care for minority and
disadvantaged groups.

(z)~ BEERTEPFE G HG F B * 2 FE o
Accelerates the application and development of emerging science and technology
in developing tropical regions.

\E- % LA
Core capabilities :
() SARTPFERIRINS -
Has diversified knowledge and outstanding career performance.

(=) RBET HALERBF RS -
Has high capacity for applying professional knowledge and adapting to
societal changes.

(2) REEAIEEE TR -

Has good interpersonal communication and a strong team work ethic.

i

(z) FASLABAEEL VLR R -
Has a global vision and is respectful of different cultures.
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Related Courses

LAkk A

Evaluation

15 Ao s f A

Has diversified knowledge and
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Common courses required by department for specialty

Fres gy 3B P
Courses
capabilities

1. 5 ~aase
@%ﬁkﬁ$£?§2*
Has diversified
knowledge and

2F A Bk g
EUE Y T
Has high capacity for

applying professional
knowledge and

R R G
BIF & 1A 4
Has good

interpersonal
communication

4, R ARTF
BEE 2
LR g R

Has a global

vision and is

in & 45 tstandi
(el i zzr:ein e adapting to societal and a strong team T?SPethU1 of
Courses f changes work ethic different
perrormance cul tures
Ay 1Y 4
® o ®
Ecology
4 P St/ At ~ ~
Biometry/ Statistics
ARAFRY /AT ERY
Practice of Biometry/ Y Y ®
Practice of Statistics
T Ml T A4k T
Practical training of o o
computer software
DIRAKH B RS
Global Trends in ® ® o L
Sustainable Development
P irE 4
® o o ®

Special Projects
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The National Pingtung University of Science and Technology
Department of Food Science

Optimization in Food Science and Technology

Meeting Time and Location: will be scheduled
Office Hours: will be scheduled

Instructor:  Dr. Jenshinn Lin
Rm. 202, Food Processing Plant
Office Phone: 7740237 (7058)
Email: jlin@mail.npust.edu.tw

Due to the increasing cost of energy and the significant awareness of environmental
protection, food manufacturing processes have been changed dramatically. In order
to achieve optimal production conditions and maximize profits, factors such as plant
design, operation methods and conditions have to comply with the constraints caused
by these changes. This course will focus on the following subjects: (1) Introduction of
optimization (what is it? why is it necessary? its fundamental features); (2) Theory of
optimization (basic functions and numerical methods); (3) Case studies of practical
applications. Objectives are thus to implement students with the concepts and
applications of optimization on food science and technology.

Course Objectives:
To implement students with the concepts and theories of optimization problems
in food science and technology and the solving methodologies as well.

Course Subjects:

Optimization Theory, Model Development, Model Optimization, Numerical Methods for
Optimization, Data Management, Experimental Design, Statistical Model Development, Introduction
to General Linear Model, Computer Program for GLM — SAS, Linear Programming, Response
Surface Methodology, Computer Program for RSM — SAS, Optimization Software — MatLab.

Grading policy:
Course participation: 15%, Midterm: 30%, Final: 30%, Term paper and presentation: 25%
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Course Outline:

Week Teaching subject

Number

1 Course Introduction: Course objectives, requirements, and
evaluation criteria.

2 Introduction to Optimization Problems: What optimization is all
about? Scope and hierarchy of optimization, Essential features of
optimization
problems. Procedure for solving optimization problems.

3 Monotonicity Analysis: Monotonic function and variable,

Active constraints, First monotonicity principle

4 Basic Concepts of Optimization: Continuity of functions, Unimodal
vs. multimodal functions, Convex and concave functions.

5 Optimality Condition: Taylor’s expansion, Hessian matrix, First
order necessary condition, Second order sufficient condition

6 Model Development: Excel Classification of models, how to build a

model, fitting functions to empirical data, basic and advanced skills
using Excel, Least squares method ,Factorial experimental design,
Introduction to response surface methodology

7 Model Optimization: Solving equations for answers, Visualization
of the model via graphics (Excel)

8 Introduction to SAS: Components of SAS, SAS programs.

9 Midterm Exam

10 SAS Basics: File management, data management.

11 SAS Advanced: Use SAS to develop a model

12 SAS Model Optimization: Visualization of the model via graphics
(SAS)

13 Introduction to MatLab: What is MatLab? How to use
MatLab.

14 MatLab advanced: Basic and advanced commands of MatLab

15 Model Development — MatLab:
Use MatLab to develop a model

16 MatLab Model Optimization (I)
Visualization of the model via graphics (MatLab)

17 Matlab Model Optimization (II)
Using optimization toolbox in MatLab

18 Final Exam

References:

1. Optimization Principles: practical applications to the operation and markets
of the electric power industry, N.S. Rau, 2003.

2. Optimization of Chemical Processes, 1989, T.F. Edgar and D.M. Himmelblau,
McGraw-Hill Book Co.

3. Response Surface Methodology: Process and Product Optimization using
Designed Experiments, 1995, R.H. Myers and D.C. Montgomery, John Wiley
& Sons, Inc.
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Students will study the management of forests and woodlands for commercial, recreation and

conservation management in this course. Students will have the reading ability of the basic
concepts of forest management and related literature. The course outlines include:

Part one: Ecological principles

1) Biodiversity and ecosystem stability
2) Island biogeography theory

3) Geographical patterns in biodiversity
4) Plant succession and coexistence

Part two: Forest applications
5) Temperate forest management and restoration
6) Tropical forest management and restoration

7) Ecological and genetic impacts of forest fragmentation
8) Impacts of climate change on forest distribution and performance

44



CER-RCE RN S I L F AR

BEEr  Hikik (91)
T IRFET L L)
BT | etk i A Bite s
BAR LAY 2 Eikgd
¥ < Forest Management

%rkﬁéﬁﬁ%%d

AL R - L R PEL P AR D R AR LA ARE R S
ﬁP WiTER R AR HEHREYE AT 2 p s AHEY %?»F\ IR ) Sk »#Fj
%@ﬂ~%$w%~%ﬁﬁ%%~%ﬁﬁﬁ~ia~ﬁﬁi£~%@ia~%ﬁiﬁ~m%
RAESHRASRD T LAY AR
SHp .1 ﬁ%&ﬂ\ﬁfk£&¢%ﬁﬂ~ﬁﬁ% RS SREE VNN hid S RCE VINE: STE §
“}’Eﬁﬁﬁ SRR Bo e s Z AR 28 4R ‘/z‘J_ﬂ,ft‘ I S ERER S TP
e sn ‘*E%#¢»‘??% £ HAREY P RBIE PR BT G A A HAERA
AT A E S FTRT AR '*f;fi,z AU FGE BRI s B sGE 2 R B3 R
B HHED  HHRRIE > HHR A R REHREY P S i E R TR L
TSP T BRI S PRI % PR/ Rl
e o
S
AL EREF 0 S iR 2R EAR Y 2 2 I FP E R BT
EHRKEFEEEENL BN AVEF R EHREY L PR E S ARG S 1 F
42 8P Tk
it AR E (ME2ZTR ZEARTREP o)
This course is an attempt to give the students the basic idea and method of forest management in
order to prepare the management plan; Place of forest management in forestry; Content of forest
management; Guide principles of forest management; Sustained working; Silvicultural system;
Forest yield; Increment; Volume increment; Quality increment; Price increment; Total price
increment; Forest maturity; Indicating percent; Productive stage; Physical rotation; Technical
rotation; Rotation of maximum volume yield; Highest forest rent rotation; Financial rotation;
Cutting cycle of selection system; Normal forest; Normal distribution of age classes; Normal
arrangement of stands; Normal increment; Normal growing stock; Normal yield; Improvement of
actual forest; Reserve forest; Reserve fund; Planning and plan of forest anagement; Forest
regulation; Area allotment; Volume allotting method; VVolume frame work; Area-volume combined
frame work; Growing stock; Utilization percent method; Difference method; Pure age-class;
Growth method; Control method; Forest subdivision; Forest surveying; Forest survey; Certainty of
future policy of forest; Selection of species; Decision of silvicultural system; Decision of rotation;

Regulation of future yield; Preparation of management plan; Working the plan; Control and
revision of management plan.

® Guiding principles of forest management

The evolution of the concept of forest management

World trends - forest sustainable management of forestry management
Woodland and forest zoning

Felling age and rotation

Forest yield and yield prediction
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Education Goals and Core Competencies of the International Master’s Degree
Program in Soil and Water Engineering

Program Education Goals Core Competencies
The International Master’s Degree 1. With irrigation engineering,
Program in Soil and Water disaster prevention and
Engineering is a professional program management of water resources
designed to provide students with research and development of
in-depth training in three main areas professional competence.
of concentration: Soil and water 2. Capable of problem solving and
disaster prevention and relief, analysis independently.
irrigation, drainage and water 3. Capable of writing scientific
resources management. With research report and thesis.

domestic and international
outstanding faculty from virtually
every professional discipline related
to Soil and Water Engineering,
International Master’s Degree
Program in Soil and Water
Engineering founds an excellent
teaching and learning environment
fully using English, and make efforts
in promotion of international
interchanges of academia, faculty and
students. Adhere to the orientation of
“Professionalization”,
“Internationalization” and
“Spiritualization”, International
Master’s Degree Program in Soil and
Water Engineering devotes herself to
cultivate outstanding professional
scientists equipped with both
theoretical knowledge and practical
techniques for international Soil and
Water Engineering research and
development, or for advanced
international business management
and administration.
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National Pingtung University of Science and Technology
International Master’s Degree Program in Soil and Water Engineering Course Outline

Year First Second o
Semester Fall Spring Fall Spring ;
Course Cr Course Cr Course Cr Course Cr| ™
< O Seminar 1 (Seminar 1 |Seminar 1 |Seminar 1
085 English in Civil 0 |English in Civil 0 |Thesis 3 |Thesis 3
2o Engineering Technology (1) Engineering Technology (2) English in Civil 0
@ z Engineering Technology (3)
w -
Total Cr. 1 1 4 4110
o Statistical Hydrology 3 |Special Topic on Drainage 3 [Soil Erosion 3
=1 Behavior of Soil Mechanics| 3 |Special Topic on Irrigation | 3 |Optimization Application | 3
S Special Topic on Crop Water | 3 |Sediment transport Study 3 |Geographic Information 3
£ |Requirement Technology English Writing | 3 [System 3
S Trends in Sustainable 3 |Special Study(1) 3 [Special Study(2)
5 Development
3
Cr. Pt. 12 15 12 01|39

Note: The program requires 2 years of full-time study. All students have to acquire at least 31 credit points, including 10 credit points for
compulsory courses and at least 21 credit points for optional courses, before graduation.
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