中正大學課程大綱
資訊工程學系

	課程名稱(中文)：
	資料分析的計算方法概論
	開課單位：
	資訊工程系

	課程名稱(英文)：
	Introduction to Computational Methods for Data Analysis
	課程代碼：
	 

	授課教師：
	

	學分數：
	3 
	必/選修：
	 選
	開科年級：
	2 年級以上

	先修科目或
先備能力：
	Calculus, Linear Algebra, Probability, 

	課程概述：
	Extend linear algebra with applications to data science and computations: Singular value decomposition, weighted least squares, principal component analysis, covariance and correlation matrices, random walks on directed and undirected graphs, matrix factorizations, neural nets, optimization. 

	學習目標：
	1. Learn the core skills regarding data science and the application of algorithms.   
2. Develop the ability to build and assess data-based models.
3. Execute statistical analyses with professional statistical software.
4. Apply data science methods to solve problems in real-world contexts.


	教科書：
	Linear Algebra and Learning from Data, by Gilbert Strang, Wellesley Cambridge Press, 2019


	課程大綱
	分配時數
	核心能力
	備註

	單元主題
	內容綱要
	講授
	示範
	習作
	其他
	
	

	Review of Linear Algebra 
	Linear Transformation,
Eigenvalues and Eigenvectors,

Diagonalization, 

Complex Vector Spaces
Least Square Solution
	6
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	Matrix

Factorization
	QR decomposition,
Cholesky factorization,

Nonnegative Matrix Factorization.,
	9
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	Dimension Reduction
	Principal Component Analysis
Singular Value Decomposition,

Computing Eigenvalues and Eigenvectors.
	9
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	Random Walk and Its Applications
	Markov Chains,
Random walk

PageRank,

Word2vec

	12
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	Least Square and Its Extensions.
	Least Square Methods,
Constrained Least Squares,

Multi-Objective Least Squares.
	9
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	Optimization
	Gradient Decent Method Accelerating Gradient Decent,

Stochastic Gradient Decent.
	9
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	1. 相關工程領域的專業知識與技能，並具備持續學習之能力

	2. 資料蒐集、獨立思考、解決問題及研究創新之能力

	3. 溝通、協調、整合及進行跨領域團隊合作之能力

	4. 體認國際趨勢與科技前瞻之能力

	5. 科技寫作和報告展演之能力

	6. 深植的工程倫理觀念及社會責任

	教學要點概述： 

	1. 教材編選：[image: image37.wmf]自編教材 [image: image38.wmf]教科書作者提供 

	2. 教學方法：[image: image39.wmf]投影片講述 [image: image40.wmf]板書講述 

	3. 評量方法：[image: image41.wmf]上課點名 5%, [image: image42.wmf]小考 0%, [image: image43.wmf]作業 15%, [image: image44.wmf]程式實作 20%, 
[image: image45.wmf]實習報告 0%,                         [image: image46.wmf]專案 0%, [image: image47.wmf]期中考30%, [image: image48.wmf]期末考30%, 
[image: image49.wmf]期末報告 0%, [image: image50.wmf]其它 0% 

	4. 教學資源：[image: image51.wmf]課程網站 [image: image52.wmf]教材電子檔供下載 [image: image53.wmf]實習網站 

	5. 教學相關配合事項： 
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