國立臺灣大學化學工程學系
九十九學年度第二學期課程大綱表

	課程名稱：（中文）高等化工應數(二) 
	課程代碼
	524 

	   （英文）Advanced Applied Mathematics (二)
	授課語言
	中文

	授課教師：陳誠亮

	學分數
	3
	必/選修
	選修
	開課年級
	研究所、大學部四年級


	先修科目或先備能力：微積分

	課程概述：

	課程目標：
1. 認識統計學在工程領域中所扮演的角色及其應用範圍
2. 能夠正確、有系統地整理經由實驗或收集所獲得的數據

3. 了解隨機現象的來源，並以隨機變數描述、闡釋、與模擬
4. 了解一般常見的隨機變數及其應用
5. 具備參數估計與假說檢測的能力
6. 具迴歸分析、模型建立、與模型選擇的能力
7. 了解實驗設計法的原理並強調實驗設計法在化學工程領域上的應用

	教科書1
	1. “Design of Experiments in Chemical Engineering – A Practical Guide” by Zivorad R. Lazic, WILEY-VCH Verlag GmbH & Co., 2004.
2. “Probability Concepts in Engineering” by Alfredo H.S. Ang and Wilson H. Tang, 2ed edition, John Wiley & Sons, 2007.

	課程大綱
	分配時數
	備註

	單元主題
	內容綱要
	講授
	示範
	習作
	其他2
	

	資料彙整與呈現
	1. 非時變數據之呈現
2. 時變數據之呈現
3. 樣本平均與變異
	3
	
	
	
	

	隨機變數與機率分佈
	1. 隨機變數之基本性質
2. 離散型的隨機變數
3. 連續型的隨機變數
	6
	
	
	
	

	單一樣本的決策
	1. 參數估計
2. 假說檢定
3. 適合度檢定
	6
	
	
	
	

	二個及多個樣本的決策
	1. 關於兩族群均值的推論：變異已知
2. 關於兩族群均值的推論：變異未知
3. 變異分析
	3
	
	
	
	

	經驗模式的建立
	1. 單變數迴歸
2. 多變數迴歸
3. 模式建立與選手
4. 非線性迴歸簡介
	6
	
	
	
	

	實驗設計法及其在化工上的應用
	1. 因次分析
2. 2k規劃
3. 實驗設計法在化工上的應用
	27
	
	
	
	

	教學要點概述：

	1. 評量方法: 二次考試，各佔33.3%；作業33.3%

	2. 教學方法:  power point投影機教學

             詳細理論推導與觀念介紹利用黑板輔助說明

	3. 教材網址或其它相關說明: 上課補充教材可至http://140.112.23.95/en/index.html下載


註：1.
教科書請註明書名、作者、出版社、出版年等資訊。
2. 其他欄包含參訪、專題演講等活動。
Department of Chemical Engineering, National Taiwan University
   Course Outline for the Class in the Second Semester of the 2010 School Year

	Course Title：
（English）Advanced Applied Mathematics
	Course Code
	524 

	（Chinese）高等化工應數(二)
	Course Language
	Chinese

	Instructor(s)：Cheng-Liang Chen

	Credits
	3
	Required/Elective
	Elective
	Target Students
	Graduate studnets Seniors,


	Prerequisites： Calculus

	General Course Description：

	Course Objectives：
1. Understand the role that Statistics plays in chemical engineering disciplines
2. Capable of systematically and adequately summarizing and reporting experimental data
3.Understand the nature of a random process/phenomenon and capable of describing and simulating them
4. Familiar with typical random variables and their applications
5. Capable of conducting parameter estimation and hypothesis testing
6. Capable of conducting regression analysis, model construction, and model selection
7. Understand basic principles of experimental design, emphasize the applications in chemical engineering
7. understand experimental design principles

	Textbook
	1. “Design of Experiments in Chemical Engineering – A Practical Guide” by Zivorad R. Lazic, WILEY-VCH Verlag GmbH & Co., 2004.

2.  “Probability Concepts in Engineering” by Alfredo H.S. Ang and Wilson H. Tang, 2ed edition, John Wiley & Sons, 2007.


	Course Outline
	Instruction Hours
	remark

	Topics
	Contents
	lecture
	demonstration
	experiment
	others1
	

	Data Summary & Presentation
	1. Time-independent plots
2. Time-dependent plots
3. Sample mean & sample variance
	3
	
	
	
	

	Random Variables and Probability Distributions
	1. Basic definitions
2. Discrete random variables
3. Continuous random variables
	6
	
	
	
	

	Decision Making for a Single Sample
	1. Parameter estimation
2. Hypothesis testing
3. Testing for Goodness of Fit
	6
	
	
	
	

	Decision Making for Two or More Samples
	1. Inference on the means of two populations, variance known
2. Inference on the means of two populations, variance known
3. Analysis of variance
	3
	
	
	
	

	Building Empirical Models
	1. Simple linear regression
2. Multiple linear regression
3. Model construction and selection

4. Brief introduction of nonlinear models
	6
	
	
	
	

	Experimental Design in Chemical Engineering
	1. Factorial design
2. 2k design
3. Applications in Chemical Engineering
	27
	
	
	
	

	Evaluation and Assessment:
 Two exams, 33.3% each； homework，33.3%

	Course Website or Other remarks: Handouts will be available on http://140.112.23.95/en/index.html


