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	授課教師：賴文能

	學分數
	3
	必／選修
	必修
	開課年級
	大一下

	先修科目或先備能力： 無 （High School Mathematics.）

	課程概述：This course gives an elementary treatment of linear algebra and its applications that are suitable for freshman or sophomore students. The aim is to present the fundamentals of linear algebra and its applications in the clearest possible way-pedagogy is the main consideration. Most of the need-to-know concepts in basic linear algebra will be covered in this course, which include the notion of systems of linear equations, vector spaces, linear transformations, and matrix theory.

	課程目標：At the end of this course, students should be able to：
1. Solve simple linear equations when there exists a solution for the system Ax=b
2. Conceptualize the 4 fundamental subspaces and grasp the idea of independence, basis and dimension, and orthogonality
3. Solve a system without a perfect solution using the concept of projection 
4. Compute the determinants using various techniques such as co-factor and properties of determinants
5. Compute the eigenvector and eigenvalues with associated applications

	教科書
	Textbook： Howard Anton and Chris Rorres, Elementary Linear Algebra. 11th Ed.,Wiley, 2015.

	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1
	

	Systems of Linear equations and matrices 
	1. Gaussian elimination
2. Matrix
3. Inverse; algebraic properties of matrices
4. Elementary matrices
5. Diagonal, triangular, and symmetrical matrices
	6
	
	
	
	

	Determinants 
	1. Determinants by cofactor expansion
2. Evaluating determinants by row reduction
3. Properties of determinants: Cramer’s rule
	6
	
	
	
	

	Euclidean Vector Spaces
	1. Vectors in 2-space, 3-space, and n-space
2. Norm, dot product, and distance
3. Orthogonality
4. Geometry of linear systems
5. Cross product
	6
	
	
	
	

	General vector spaces
	1. Subspace
2. Linear independence
3. Coordinates and basis
4. Dimension
5. Change of basis
6. Row space, column space, and null space
7. Rank, nullity
	12
	
	
	
	

	Eigen values and eigenvector
	1. Eigenvalues and eigenvectors
2. Diagonalization
	6
	
	
	
	

	Inner product spaces
	1. Inner products
2. Gram-Schmidt process
3. Best approximation; least squares
4. Least squares fitting to data
	6
	
	
	
	

	Diagonalization
	1. Orthogonal matrices
2. Orthogonal diagonalization
	6
	
	
	
	

	教學要點概述2：
教材編選：■自編教材　　■教科書作者提供
教學方法：■投影片講述　■板書講述　■實例示範　□操作練習
評量方法：■期中考（I）（28%）■期中考（II） （28%）■期末考（36%）□小考（0%）■點名 (8%)
教學資源：■課程網站    ■教材電子檔供下載  □其他         
教學相關配合事項：Students are often challenged by problems raised in class to encourage class participation and to increase the attention.

	核心能力　　　　　　●1.1 ○1.2 ●1.3 ●1.4 ●2.1 ●2.2 ●3.1 ○3.2 ○3.3 ○4.1 ●4.2 ○4.3
1.1 瞭解通訊/電機工程相關知識
The contents would be applied to other Engineering Mathematics. Furthermore, the major concepts about Vector spaces, Eigenvalues, Eigenvectors, and Transformation are the fundamentals of Communications /Electrical Engineering.
1.2 培養通訊/電機工程相關領域實作技術
1.3 設計通訊/電機工程相關系統的能力
Knowledge learned from this course can be directly applied to the design of many linear systems used in electrical and/or communication engineering. Whenever the assumption of the underlying systems fits into the category of a linear system, materials learned from this class are found to be useful.
1.4 訓練科技論文寫作與簡報的能力
The textbook of this course is written in English. Through reading and learning from this book, students will learn many commonly-used terminologies in English language and practice reading a book that is completely written in English.
2.1 培養發掘、分析與解決問題之能力
In class, students are often challenged by questions of which the answers demand understanding of materials learned previously. This approach serves few purposes. First of all, it keeps them awake. Secondly, they see the connection between sections. Thirdly, they review and apply the materials at the same time. With the in-class exercises, students are lead step-by-step to break down the problem and then solve them.
2.2 應用現有的知識於不同的領域，進行創新研發
The theory of linear algebra can be directly applied to the research and renovation of many areas. First of all, it represents a systematic method for solving linear systems, which is required in many system designs. Secondly, it covers the theory of matrix computation, which is a fundamental tool used in many areas.
3.1 培養溝通與表達的能力
There are some bonuses for volunteers to present their strategy to solve ”technology exercises” in the class.
3.2 訓練運用個人專長，與他人合作完成專案計畫
3.3 學習如何認清個人角色配合團隊要求，達成團隊目標
4.1 瞭解國內外社會與產業現況
4.2 培養持續學習的習慣與能力
At the end of each section, students are given a set of selected problems ranging from the basic to the difficult. Quizzes are given to test their understanding of the materials. This step is important, since it promotes learning and students are better prepared for the new materials once they are tested on the materials learned in the previous lectures. In addition, the relation between linear algebra and other courses (Computer graphics, Cryptography, Electromagnetic...) are introduced in some selected topics.
4.3 理解工程倫理及社會責任



註：1.其他欄包含參訪、專題演講等活動。
　　2.教學要點請填寫教材編選、教學方法、評量方法、教學資源、教學相關配合事項等。

