數學系課程核心教材內容
	課程名稱：(中文) 代數通論(一)

(英文) Topics in algebra (I)
	開課單位
	數學碩博班

	
	課程代碼
	2405402

	學分數
	3
	必/選修
	必選
	開課年級
	一

	教學目標：學習近代抽象代數基本知識，強化解題證明能力。本科目為代數領域的基礎。
課程概述：深入探討群論，環論，體論
先修科目或先備能力：無

	建議參考書目
	1. Algebra, by Hungerford 或 代數通論，王心如撰

2. Basic Algebra I, Jacobson 


課程大綱
	單元主題
	內容綱要
	上課週數

	Groups
	Group homomorphisms. Subgroups. Generators of groups. Cyclic groups.  Cosets and counting. Normal subgroups and quotient groups.  
	4 weeks

	Structure theorems of groups
	Finitely generated abelian groups. Group action.. Sylow theorems. Classification of finite groups of small order
	4 weeks

	Ring Theory
	Rings and homomorphisms.  Localizations.  Polynomial rings. Factorization  
	4 weeks

	Field theory
	Field extensions. 
	2 weeks

	Galois theory
	Fundamental Theorem of Galois theory (optional)
	2 weeks

	More on ring theory
	Noetherian rings.  Hilbert basis theorem.  Hilbert’s Nullstellensatz  (optional)
	3 weeks

	
	Non-commutative rings (optional) 
	2 weeks


數學系課程核心教材內容
	課程名稱：(中文)  代數通論(二)

(英文)  Topics in Algebra (II)
	開課單位
	數學碩博班

	
	課程代碼
	2405402

	學分數
	3
	必/選修
	必選
	開課年級
	一

	教學目標：學習近代抽象代數基本知識，強化解題證明能力。本科目為代數領域的基礎。
課程概述：Galois theory 與應用，再由授課教師選擇模論，交換代數，代數幾何或數論方面的進階課程

先修科目或先備能力： 代數通論1

	建議參考書目
	1. Algebra, by Hungerford 或 代數通論，王心如撰

2. Basic Algebra I, Jacobson 


課程大綱
	單元主題
	內容綱要
	上課週數

	Review
	Vector spaces.  Field extensions.
	2 weeks   

	Galois theory
	Splitting fields.  Algebraic closure.  Normality.  Finite fields.
	4 weeks

	
	Fundamental theorem of the Galois theory and applications.
	5 weeks

	Module theory
	Modules and homomorphisms.  Finitely generated modules over a PID and applications. (Optional)
	4 weeks

	Commutative rings
	Basic properties of commutative rings.  Localization.  Modules.  Primary decompositions.  Ring extensions. (Optional)
	4 weeks

	Algebraic curves
	Affine spaces. Algebraic sets. The ideal of a set of points.  Hilbert basis theorem. Irreducible components. Coordinate rings.  Polynomial maps.  Rational functions. Local rings. .Projective space.  Projective algebraic sets.  Affine and projective varieties. (Optional)
of an algebraic set, algebraic subsets of the plane and the

Hilbert Nullstellensatz.
	4 weeks

	Number theory
	Number fields and number rings. Unique factorization of ideals in Dedekind domains. Prime decomposition in number rings. Galois theory applied to prime decomposition. (Optional)
	4 weeks


