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	Name of Teacher
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	Department
	Mathematics

	Course
	B.Sc(H) Mathematics
	Semester
	I

	Paper
	             Algebra
	AcademicYear
	2022-2023

	LearningObjectives

	           The primary objective of this course is to introduce: 

· The basic tools of theory of equations, number theory, and group theory. 

· Symmetry group of a plane figure, basic concepts of cyclic groups. 

      • Classification of subgroups of cyclic groups.

	LearningOutcomes

	This course will enable the students to: 

1.  Determine number of positive/negative real roots of a real polynomial
2. Solve cubic and quartic polynomial equations with special condition on roots and in general.
3. Employ De-Moivre’s theorem in a number of applications to solve numerical problems.
4. Use modular arithmetic and basic properties of congruences
5. Recognize the algebraic structure, namely groups, and classify subgroups of cyclic groups.


	LessonPlan

	WeekNo.
	Theme/Curriculum
	AnyAdditionalInformation

	Weeks 1 and 2:
Week 3 and 4:
	     Unit I
        Polynomials, The remainder and factor theorem, Synthetic division, Factored form of a polynomial, Multiple roots, Fundamental theorem of algebra, Relations between the roots and the coefficients of polynomial equations

 Upper bounds for the real roots, Results on imaginary, integral and rational roots, Newton’s method for integral roots, Descartes’ rule of signs.

	Assignment I

	Week 5 and 6:
Week 7 and 8:


	 Polar representation of complex numbers, De-Moivre’s theorem for integer and rational indices and their applications, The nth roots of unity, Cardan’s solution of the cubic, Descartes’ solution of the quartic equation.
Unit II

 Statement of well ordering principle. The division algorithm in ℤ, Divisibility and the Euclidean algorithm..
	

	Weeks 9 and 10:

Week 11,12 and 13
Week 14 and 15:


	 Fundamental theorem of arithmetic, Modular arithmetic and basic properties of congruences.
          Unit III
 Groups, Basic properties, Symmetries of a square, Dihedral group, Order of a group, Order of an element, Subgroups, Center of a group, Centralizer of an element.
 Cyclic groups and properties, Generators of a cyclic group, Classification of subgroups of cyclic groups.
	Test
    Assignment II
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	Shared e books

	Assignmentand Class TestSchedule forSemester
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