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	3
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	3
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	課程目標：
本課程以介紹 Linear programming(LP), Nonlinear programming(NLP) 與Integer programming(IP)等數學模式之建立與解法，及其相關理論為主要目標；配合例題說明此理論在社會科學及經濟學相關學域裡之應用。本課程並介紹LINGO 與 Mathematica 兩種數學規劃軟體, 要求同學在瞭解演算法--Branch and Bound Method與Gradient Search之理論後，並以Mathematica練習撰寫程式，求解例題。



	課程綱要
	Chapter 4. Linear programming Models

	(1st week)
	4.1 Introduction

	
	4.2 Linear programming models (examples)

	
	

	
	Chapter 5. Solving LP problems: The Simplex Method

	(2nd week)
	5.1 LP optimal solutions and standard form

	
	5.2 Extreme-point search and basic solutions

	
	5.3 The simplex algorithm

	
	   5.4 Computer Implementation-- Mathematica, LINGO

	
	

	(3rd week)
	※(Winston, 2004) Chapter 6. Sensitivity Analysis and Duality 
262

	
	6.1 A Graphical Introduction to Sensitivity Analysis 
262

	
	6.2 Some Important Formulas 
267

	
	6.3 Sensitivity Analysis 

275

	
	6.4 Sensitivity Analysis When More Than One Parameter Is Changed:
   The 100% Rule 
2893.4 The essence of Sensitivity Analysis

	
	6.5 Finding the Dual of an LP 
295

	
	   6.6 Economic Interpretation of the Dual Problem 

302

	(4th week)
	   6.7 The Dual Theorem and Its Consequences 
304

	
	6.8 Shadow Prices 
313

	
	6.9 Duality and Sensitivity Analysis 
323

	
	6.10 Complementary Slackness 
325

	
	6.11 The Dual Simplex Method 
329

	
	   6.12 Data Envelopment Analysis (DEA)
335

	
	

	(5th week)
	Chapter 11. Integer Programming (IP): Discrete Optimization Models

	
	11.1 Lumpy Linear Programs and Fixed Charges

	
	11.2 Knapsack and Capital Budgeting Models

	(6th week)
	11.3 Set Packing, Covering and Partitioning Models

	
	11.4 Assignment and Macthing Models

	
	11.5 Traveling Salesman and Routing Models

	
	

	(7th week)
	Chapter 12. Discrete Optimization Methods

	
	12.1 Solving with Total Enumeration

	
	12.2 Cutting Plane Method

	
	12.3 LP relaxations, Valid Inequality and Lagrangian Relaxations

	
	12.4 Branch and Bound Search -- 以 Mathematica 練習撰寫程式, 並解 ILP 問題.

	(8~9th wks)
	12.5 Rounding, Parent Bound and Stopping early in Branch and Bound Search

	
	12.6 Improving Search Heuristics for Discrete Optimization INLPs

	
	12.7 Tabu, Simulated Annealing, and Genetic Algorithm Extensions of Improving Search

	
	12.8 Constructive Heuristics

	
	

	(10th week)
	Mid-term Exam

	
	

	(11th week)
	Chapter 13. Nonlinear Programming (NLP)

	
	13.1 NLP Examples in - Economics (utility maximization model)

	
	- Statistics (Simple Linear Regression Model)

	
	13.2 Unconstrained NLP problems

	
	-- Single variable, two variable and multi-variable

	(12th week)
	13.3 (F.O.C.)Necessary condition for extreme points

	
	-- derivatives, gradient

	(13th week)
	13.4 (S.O.C.)Sufficient conditions for local maximum, minimum and saddle point

	
	-- Quadratic form and Hessian Matrices

	
	

	(14th week)
	Chapter 14. Constrained NLP problems with Equality Constraints

	
	14.1 Lagrange Multiplier Technique

	
	14.2 Economic Interpretation of Lagrange Multiplier

	(15th week)
	14.3 (S.O.C.) Bordered Hessian

	
	14.4 Computer Implementation -- "MATHEMATICA"

	
	14.5 Searching Algorithm -- Gradient Search

	
	-- 以套裝軟體 Mathematica 練習撰寫程式, 並解 NLP 問題.

	
	-- Newton's Method

	(16th week)
	   14.6 Constrained NLP problems with Inequality Constraints

	
	14.7 KKT Optimality Conditions

	
	14.8 Penalty and Barrier Methods

	
	

	使用教材：

1. Ronald L. Rardin, "Optimization in Operations Research", 1998, Prentice Hall, (華泰)。


	參考書籍：

1. Wayne L. Winston, “OPERATIONS RESEARCH – Applications and Algorithms,” 4th Edition, Thomson Brooks/Cole, 2004. (新月圖書，0932204079)
2. Frederick S. Hiller and Gerald J. Lieberman, "Introductory to Mathematical Programming", 2nd ed., 1995, McGRAW HILL. (滄海)
3. 呂秋文, "高等數學", 黎明文化出版。



	課程進行方式、課程要求及評分標準：

成績評量方式:

(1). 期中考試或報告: 40%
(2). 期末考試或報告: 50%
(3). 課堂表現: 10%
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