[image: ]ANDHRA PRADESH STATE COUNCIL OF HIGHER EDUCATION
                                    Programme: B.Sc. Honours Mathematics (Major)
                                        (w.e.f. 2023-24 Admitted Batch)
                                              COURSE STRUCTURE
                                                    (Sem-I to Sem-VI)
	Year
	Semester
	Course
	Title of the Course
	No. of Hrs
/Week
	No. of
Credits

	




I
	

I
	
1
	Essentials and Basic Sciences
	
4
	
4

	
	
	2
	Advances in Basic Sciences
	4
	4

	
	

II
	
3
	Differential Equations & Problem
Solving Sessions
	3
	3

	
	
	
	Differential Equations & Problem
Solving Sessions Practical Course
	2
	1

	
	
	
4
	Analytical Solid Geometry & Problem
Solving Sessions
	3
	3

	
	
	
	Analytical Solid Geometry & Problem
Solving Sessions Practical Course
	2
	1

	
	
	
	Community Service Project of 18Hours with 4 Cerdits.
	
	

	










II
	





III
	
5
	Group Theory &Problem Solving Sessions
	3
	3

	
	
	
	Group Theory &Problem Solving
Sessions Practical Course
	2
	1

	
	
	
6
	Numerical Methods &Problem
Solving Sessions
	3
	3

	
	
	
	Numerical Methods &Problem
Solving Sessions Practical Course
	2
	1

	
	
	
7
	Laplace Transforms & Problem
Solving Sessions
	3
	3

	
	
	
	Laplace Transforms & Problem
Solving Sessions Practical Course
	2
	1

	
	
	
8
	Functions of a complex variables
&Problem Solving Sessions
	3
	3

	
	
	
	Functions of a complex variables &Problem Solving Sessions Practical
Course
	2
	1

	
	



IV
	
9
	Ring Theory & Problem Solving
Sessions
	3
	3

	
	
	
	Ring Theory & Problem Solving
Sessions Practical Course
	2
	1

	
	
	
10
	Introduction to Real Analysis &
Problem Solving Sessions
	3
	3

	
	
	
	Introduction to Real Analysis &
Problem Solving Sessions Practical Course
	
2
	
1

	
	
	11
	Integral Transforms & Problem
Solving Sessions
	3
	3



57

	Year
	Semester
	Course
	Title of the Course
	No. of Hrs
/Week
	No. of Credits

	
	
	
	Integral Transforms & Problem
Solving Sessions Practical Course
	2
	1

	
	
	
	Short Term Internship/Apprenticsship with 4credits.
	
	

	









III
	








V
	
12
	Linear Algebra &Problem Solving Sessions
	3
	3

	
	
	
	Linear Algebra &Problem Solving
Sessions Practical Course
	2
	1

	
	
	
13
	Vector Calculus &	Problem solving Sessions
	3
	3

	
	
	
	Vector Calculus &	Problem solving
Sessions Practical Course
	2
	1

	
	
	

14
	Special Functions & Problem solving Sessions (OR) Advanced
Numerical Methods &Problem Solving Sessions
	
3
	
3

	
	
	
	Special Functions & Problem solving Sessions (OR) Advanced Numerical Methods &Problem
Solving Sessions
	
2
	
1

	
	
	

15
	Number Theory &Problem Solving Sessions (OR) Mathematical Statistics
&Problem Solving Sessions
	
3
	
3

	
	
	
	Number Theory &Problem Solving Sessions (OR) Mathematical Statistics
&Problem Solving Sessions Practical Course
	
2
	
1

	
	VI
	Semester Internship/Apprenticeship with 12 Credits




















Note:
a. Proposed the subjects: B.Sc Honours –Mathematics.
b. Student eligibility for joining in the course: Intermediate MPC Group
c. Faculty eligibility for teaching the course: M.Sc., Mathematics
              d.Any newly proposed Skill development/Life skill courses with draft syllabus and 
required resources: Analytical Skills (Life Skill Course in Sem-III) for 2022-23 admitted year 
             e. Any newly proposed Multidisciplinary Courses with draft syllabus and 
required resources: BASIC STATISTICS  (Multidisciplinary Course in Sem-IV) for 2023-24 admitted year 

· Aim  of UG program in Subject:
Aim: The aim of introducing Mathematics as a course in Under Graduate is to encourage	and enable students to :
i) Develop interest towards inductive and deductive reasoning in problem solving.
ii) Apply mathematical methods to solve physical/chemical problems.
iii) Develop the skills and knowledge to pursue higher studies in mathematics.
iv)  The course aims to develop students' critical thinking, problem-solving, and analytical skills in these areas, enabling them to apply scientific principles to real-world situations.


· Objectives of Bachelor’s Degree Programme in Mathematics 
        The objectives of B.A./B.Sc. (Hons) Mathematics and B.A./B.Sc. with Mathematics as major are to 
        1. Create interest among the students in learning mathematics 
        2. Develop knowledge in definitions, concepts, principles and theorems. 
        3. Describe the mathematical analysis tools to solve the problems in mathematics and science.
        4. Enhance the skills to solve specific theoretical and applied problems in mathematics 
        5. Develop the knowledge and skills required to for higher progression.
        6. Inculcate the problem solving skills helpful in employment, internships and social activities 
· Programme Outcomes of Bachelor’s Degree in Mathematics 
       At the end of the Programme students will be able to 
       1. Revise the branches of mathematics and their applications. 
      2. Define the essential concepts of mathematics, physics, chemistry and computer science 
      3. Demonstrate the advanced applications of mathematics, physics ,chemistry and computer science.
      4. Employ the problem solving skills in their real life as well as professional life. 
      5. Design the modeling of the physical and Chemical problems and solve physical, chemical and 
        Biological problems by using differential equations. 
         6. Apply the knowledge of three dimensional solid geometry in architectural designing, and computer 
graphics 
         7. Apply the knowledge of abstract algebra in cyber security.
         8. Use advanced concepts of linear algebra in computer graphics, software engineering, facial 
         recognition.
          9. Analyze the real and complex numbers, functions and to investigate important concepts such as 
          limits, continuity, differentiation and integration. 
         10. Identify the applications of graph theory in network analysis
         11. Set up different numerical methods to find the approximate solutions of physical, chemical 
problems. 
        12. Examine the various methods of operation research. 
       13.Distinguish among linear and nonlinear ordinary differential equations.
        14.understand spheres and their properties solve Algebraic and Transcendental equations
       15.Expound upon the concept of Riemann Integration.
       16.Describe the rings, integral domains and fields with examples .
17.Solve Eigen values and Eigen vectors.
      18.Understand the role of computation as a tool in real world problem solving. 


· Programme Specific outcomes of B.A./B.Sc.Mathematics (Hons) and B.A./ B.Sc. with Mathematics as a subject. 
          1.B.A./B.Sc. in Mathematics enables the students to acquire the knowledge in the basic branches of 
            mathematics like algebra, calculus, number theory and mathematical analysis. 
          2.The skills and knowledge acquired through this programme leads to proficiency in analytical 
            reasoning, can be used in modeling and solving problems in real life. 
          3. The programme inculcate the transferable skills data analysis, time management, decision making. 
          4.The programme with mathematics as a subject provides an excellent foundation in business 
administration, law etc., 
           5.The programme will enhance the teaching skills of the students to make their career as a teacher in 
mathematics successfully. 
          6.This programme also helps the students to enhance their employability opportunities in   
             government  sector.
       7.Explore the applications of mathematics in various fields of physics and chemistry, to understand     
          how mathematical concepts are used to model and solve real-world problems.
      8.Distinguish among linear and nonlinear ordinary differential equations.
     9.understand spheres and their properties
    10.Understand the role of computation as a tool in real world problem solving. 

· Recommended Skill enhancement courses: (Titles of the courses given below and details of the   
                                                                                                                                                       syllabus for 4 credits (i.e., 2 units for theory and Lab/Practical) for 5 hrs class-cum-lab work: 02

· Recommended Co-curricular activities: 
(Co-curricular Activities should not promote copying from text book or from others’ work and shall encourage self/independent and group learning)
A. Measurable:
1. Assignments on: Different topics in Subject
2. Student seminars (Individual presentation of papers) on topics relating to: Mathematics
3. Quiz Programmes on: From the each course
4. Individual Field Studies/projects: Study Projects
5. Group discussion on topics relating to: Mathematics
6. Group/Team Projects on topics relating to: Mathematics


	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	I
	   ESSENTIALS&APPLICATIONS   
        OF BASIC SCIENCES
                                                                                                                                                                                                                                       
	1
	4
	5


            GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM


Course Objective:
The objective of this course is to provide students with a comprehensive understanding of the essential concepts and applications of mathematical, physical, and chemical sciences. The course aims to develop students' critical thinking, problem-solving, and analytical skills in these areas, enabling them to apply scientific principles to real-world situations.
Learning outcomes:
   1.Apply critical thinking skills to solve complex problems involving complex numbers, trigonometric ratios, vectors, and statistical measures.
2.To Explain the basic principles and concepts underlying a broad range of fundamental areas of physics and to Connect their knowledge of physics to everyday situations
3.To Explain the basic principles and concepts underlying a broad range of fundamental areas of chemistry and to Connect their knowledge of chemistry to daily life.
4.Understand the interplay and connections between mathematics, physics, and chemistry in various applications. Recognize how mathematical models and physical and chemical principles can be used to explain and predict phenomena in different contexts.
      5.To explore the history and evolution of the Internet and to gain an understanding of network security concepts, including threats, vulnerabilities, and countermeasures.
UNIT I: ESSENTIALS OF MATHEMATICS:
Complex Numbers: Introduction of the new symbol i – General form of a complex numbe– Modulus-Amplitude form and conversions-Conjugation of complex number-De-Movire’s Theorem”.
Trigonometric Ratios: Trigonometric Ratios and their relations – Problems on calculation of   angles- Trigonometric Ratios of multiple and sub-multiple angles-sum and product transformations.
     Vectors: Definition of vector addition – Cartesian form – Scalar and vector product and problems –Angle between two non-zero vectors.
    Statistical Measures: Mean, Median, Mode of a data and problems-Range-Quartiles and the interquartile range.
UNIT II: ESSENTIALS OF PHYSICS: Definition and Scope of Physics- Measurements and Units - Motion of objects: Newtonian Mechanics and relativistic mechanics perspective – Thermodynamics fundamentals:System,surrounding,thermodynamic variables, internal energy,work function, Laws of Thermodynamics and Significance- Acoustic waves and electromagnetic waves,EM spectrum - Electric and Magnetic fields and their interactions- Behavior of atomic and nuclear particles - Wave-particle duality, the uncertainty principle- Theories and understanding of universe


 UNIT III: ESSENTIALS OF CHEMISTRY: :
       Definition and Scope of Chemistry- Importance of Chemistry in daily life -Branches of chemistry and significance- Periodic Table- Electronic Configuration, chemical  changes, classification of matter, Biomolecules- carbohydrates, proteins, fats and vitamins.
         UNIT IV: APPLICATIONS OF MATHEMATICS, PHYSICS & CHEMISTRY:
    Applications of Mathematics in Physics & Chemistry: Calculus , Differential Equations &   
   Complex Analysis
   Application of Physics in Industry and Technology: Electronics and Semiconductor     
    Industry, Robotics and Automation, Automotive and Aerospace Industries, Quality Control     
    And   Instrumentation, Environmental Monitoring and Sustainable Technologies.
   Application of Chemistry in Industry and Technology: Chemical Manufacturing,    
   Pharmaceuticals and Drug Discovery, Materials Science, Food and Beverage Industry.

UNIT V: ESSENTIALS OF COMPUTER SCIENCE: Introduction to Computer, Characteristics of Computer, Applications of Computer, Generations of Computer,Classification of Computer, Anatomy of computer,Hardware,Software, Types of Software: System Software, Application Software, Introduction to Operating System, Function of Operating System, Types of Operating System((Single User, Multi user, Single tasking, Multitasking, Real time, Distributed OS)
Recommended books:
1. Functions of one complex variable by John.B.Conway, Springer- Verlag.
2. Elementary Trigonometry by H.S.Hall and S.R.Knight
3. Vector Algebra by A.R.Vasishtha, Krishna Prakashan Media(P)Ltd. 4.Basic Statistics by B.L.Agarwal, New age international Publishers
5. University Physics with Modern Physics by Hugh D. Young and Roger A. Freedman
6. Fundamentals of Physics by David Halliday, Robert Resnick, and Jearl Walker
7. Physics for Scientists and Engineers with Modern Physics" by Raymond A. Serway and John W. Jewett Jr.
      GOVERNMENT COLLEGE FOR WOMEN(AUTONOMOUS)
SRIKAKULAM
BLUE PRINT FOR QUESTION PAPER PATTERN

     COURSE-I-ESSENTIAL&APPLICATIONS OF BASIC SCIENCES

	Units
	Course Content
	E.Q(with choice )(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	      ESSENTIALS OF      
        MATHEMATICS
	2
	2
	24

	II
	        ESSENTIALS OF        
            PHYSICS
	2
	2
	24

	III
	 ESSENTIALS OF       
    CHEMISTRY
	2
	2
	24

	IV
	APPLICATIONS OF MATHEMATICS, PHYSICS & CHEMISTRY
	2
	2
	24

	V
	 ESSENTIALS OF COMPUTER SCIENCE
	2
	2
	24

	
	TOTAL
	10
	10
	120





	S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M   =    20
	M

	Essay questions
	: 5
	X8M  =     40
	M

	
	
	………………......

	
	Total Marks
	
	        =      60M




Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 


      ***********************************







***********************************

	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	I
	             ADVANCES IN BASIC  SCIENCES
	2
	4
	5


        GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM
Course Objective:
The objective of this course is to provide students with an in-depth understanding of the recent advances and cutting-edge research in mathematical, physical, and chemical sciences. The course aims to broaden students' knowledge beyond the foundational concepts and expose them to the latest developments in these disciplines, fostering critical thinking, research skills, and the ability to contribute to scientific advancements.
Learning outcomes:
1. Explore the applications of mathematics in various fields of physics and chemistry, to understand how mathematical concepts are used to model and solve real-world problems.
2. To Explain the basic principles and concepts underlying a broad range of fundamental areas of physics and to Connect their knowledge of physics to everyday situations.
3. Understand the different sources of renewable energy and their generation processes and advances in nanomaterials  and their properties, with a focus on quantum dots. To study the emerging field of quantum communication and its potential applications. To gain an understanding of the principles of biophysics in studying biological systems. Explore the properties and applications of shape memory materials.
3. Understand the principles and techniques used in computer-aided drug design and drug delivery systems, to understand the fabrication techniques and working principles of nanosensors. Explore the effects of chemical pollutants on ecosystems and human health.
4. Understand the interplay and connections between mathematics, physics, and chemistry in various advanced applications. Recognize how mathematical models and physical and chemical principles can be used to explain and predict phenomena in different contexts.
5 Understand and convert between different number systems, such as binary, octal, decimal, and hexadecimal. Differentiate between analog and digital signals and understand their characteristics. Gain knowledge of different types of transmission media, such as wired (e.g., copper cables, fiber optics) and wireless (e.g., radio waves, microwave, satellite)..

UNIT I: ADVANCES IN BASICS MATHEMATICS
Straight Lines: Different forms – Reduction of general equation into various forms – Point of intersection of two straight lines-Prependicular Distance from a point to line-Distance between parallel lines.
Limits and Differentiation: Standard limits – Continuity of a function-Derivative of a function –Problems on  product rule and quotient rule
Integration: Integration as a reverse process of differentiation,Standard forms and properties of integrals – Basic methods of integration

Matrices: Types of matrices – Scalar multiple of a matrix – Multiplication of matrices – Transpose ofa matrix and determinants-Adjoint and Inverse of a matrix

UNIT II: ADVANCES IN PHYSICS: Renewable energy: Generation, energy storage, and energy-efficient materials and devices. Recent advances in the field of nanotechnology: Quantum dots, Quantum Communication- recent advances in biophysics- recent advances in medical physics- Shape Memory Materials. The idea of fourth generation of solar cells
  UNIT III: ADVANCES IN CHEMISTRY:
  Computer aided drug design and delivery, nano sensors, Chemical Biology, impact of    
   chemical pollutants on ecosystems and human health, Dye removal - Catalysis method
   UNIT IV: ADVANCED APPLICATIONS OF MATHEMATICS, PHYSICS &   
            CHEMISTRY
Mathematical Modelling applications in physics and chemistry Application of Renewable energy: Grid Integration and Smart Grids, Application of nanotechnology: Nanomedicine,
Application of biophysics: Biophysical Imaging, Biomechanics, Neurophysics,

Application of medical physics: Radiation Therapy, Nuclear medicine

  Solid waste management, Environmental remediation- Green Technology, Water treatment.
       
       UNIT V: Advanced Applications of computer Science:
  
      Number System-Binary, Octal, decimal, and Hexadecimal, Signals-Analog, Digital, Modem, Codec, Transmission media, error detection and correction- Parity check and CRC, Hamming Code,Introduction to Computer Networks,Networking devices-Repeater, hub, bridge, switch, router, gateway.


Recommended books:
1. Coordinate Geometry by S.L.Lony, Arihant Publications
2. Calculus by Thomas and Finny, Pearson Publications
3. Matrices by A.R.Vasishtha and A.K.Vasishtha, Krishna Prakashan Media(P)Ltd.
4. "Renewable Energy: Power for a Sustainable Future" by Godfrey Boyle
5. "Energy Storage: A Nontechnical Guide" by Richard Baxter
6. "Nanotechnology: Principles and Applications" by Sulabha K. Kulkarni and Raghvendra A. Bohara
7. "Biophysics: An Introduction" by Rodney Cotterill
8. "Medical Physics: Imaging" by James G. Webster

                 GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM 

BLUE PRINT FOR QUESTION PAPER PATTERN

                 COURSE-II-ADVANCES IN BASIC SCIENCES


	Units
	Course Content
	E.Q (with choice )(8M)
	S.A.Q (with choice)(4M)
	TotalMarks

	I
	ADVANCES IN BASICS MATHEMATICS
	2
	2
	24

	II
	ADVANCES IN PHYSICS
	2
	2
	24

	III
	      ADVANCES IN    
       CHEMISTRY
	2
	2
	24

	IV
	ADVANCED APPLICATIONS OF MATHEMATICS, PHYSICS &
CHEMISTRY
	2
	2
	24

	V
	Advanced Applications of computer Science
	2
	2
	24

	
	TOTAL
	10
	10
	120





	S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M   =    20
	M

	Essay questions
	: 5
	X8M  =     40
	M

	
	
	………………......

	
	Total Marks
	
	        =      60M


 

                   Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 


***********************************

***********************************


GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM
	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	II
	Differential Equations
	3
	4
	5



Course Outcomes
After successful completion of this course, the student will be able to
1. solve first order first degree linear differential equations.
2. convert a non-exact homogeneous equation to exact differential equation by using an integrating factor.
3. know the methods of finding solution of a differential equation of first order but not of first degree.
4. solve higher-order linear differential equations for both homogeneous and non-homogeneous, with constant coefficients.
5. understand and apply the appropriate methods for solving higher order differential equations.
                  
              Course Content


Unit – 1
Differential Equations of first order and first degree

Linear Differential Equations  – Bernoulli’s Equations - Exact Differential Equations –Integrating factors - Equations reducible to Exact Equations by Integrating Factors -


i) Inspection Method	ii)	1
Mx  Ny
”
”
Change of variables.


iii)	1
Mx  Ny 



Unit – 2

Differential Equations of first order but not of first degree
Equations solvable for 𝑝, Equations solvable for 𝑦, Equations solvable for 𝑥 –Equations that do not contain x(or y)- Clairaut’s equation - Orthogonal Trajectories: Cartesian  and Polar forms.
Unit – 3
Higher order linear differential equations
Solutions of homogeneous linear differential equations of order 𝑛 with constant coefficients - Solutions of non-homogeneous linear differential equations with constant coefficients by means of polynomial operators

             f(𝐷)𝑦 = 𝑄 when Q is a function of x
                    (ii) P.I. of (𝐷) = 𝑄 when 𝑄(x)=
(iii) P.I. of (𝐷) = 𝑄 when 𝑄(x)=sin bx or cos bx
Unit – 4
Higher order linear differential equations (continued.)
Solution to a non-homogeneous linear differential equation with constant coefficients

P.I. of (𝐷) = 𝑄 when 𝑄 = 𝑏𝑥𝑘
P.I. of (𝐷) = 𝑄 when 𝑄 = 𝑒𝑎𝑥𝑉, where 𝑉 is a function of 𝑥
               P.I. of (𝐷) = 𝑄 when 𝑄 = 𝑥𝑉, where 𝑉 is a function of 𝑥
                 
P.I. of f(D)y = Q when Q=xm V, where 𝑉 is a function of 𝑥

Unit – 5
Higher order linear differential equations with non-constant coefficients
Linear differential Equations with non-constant coefficients; Cauchy-Euler Equation; Legendre Equation; Method of variation of parameters


Activities
Seminar/ Quiz/ Assignments/ Applications of Differential Equations to Real life Problem /Problem Solving Sessions.

Text Book

Differential Equations and Their Applications by Zafar Ahsan, published by Prentice-Hall of India Pvt. Ltd, New Delhi-Second edition.
Reference Books
1. Ordinary and Partial Differential Equations by Dr. M.D. Raisinghania, published by S. Chand &Company, New Delhi.
2. Differential Equations with applications and programs – S. Balachandra Rao & HR Anuradha- Universities Press.
3. Differential Equations -Srinivas Vangala&Madhu Rajesh, published by Spectrum University Press.

*****
P.I. of (𝐷) = 𝑄 when 𝑄 = 𝑏𝑥𝑘
P.I. of (𝐷) = 𝑄 when 𝑄 = 𝑒𝑎𝑥𝑉, where 𝑉 is a function of 𝑥
               P.I. of (𝐷) = 𝑄 when 𝑄 = 𝑥𝑉, where 𝑉 is a function of 𝑥
                 
P.I. of f(D)y = Q when Q=xm V, where 𝑉 is a function of 𝑥

Unit – 5
Higher order linear differential equations with non-constant coefficients
Linear differential Equations with non-constant coefficients; Cauchy-Euler Equation; Legendre Equation; Method of variation of parameters


Activities
Seminar/ Quiz/ Assignments/ Applications of Differential Equations to Real life Problem /Problem Solving Sessions.

Text Book

Differential Equations and Their Applications by Zafar Ahsan, published by Prentice-Hall of India Pvt. Ltd, New Delhi-Second edition.
Reference Books
4. Ordinary and Partial Differential Equations by Dr. M.D. Raisinghania, published by S. Chand &Company, New Delhi.
5. Differential Equations with applications and programs – S. Balachandra Rao & HR Anuradha- Universities Press.
6. Differential Equations -Srinivas Vangala&Madhu Rajesh, published by Spectrum University Press.

*****

   GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM

BLUE PRINT FOR QUESTION PAPER PATTERN 
    COURSE-3, DIFFERENTIAL EQUATIONS

	Units
	Course Content
	E.Q (with choice )(8M)
	 S.A.Q(with choice)(4M)
	Total marks

	I
	Differential Equations of first order and first degree
	2
	2
	24

	II
	Differential Equations of first order but not of first degree
	2
	2
	24

	III
	Higher order linear differential equations
	2
	2
	24

	IV
	Higher order linear differential equations (continued.)
	2
	2
	24

	V
	Higher order linear differential equations with non-constant coefficients
	2
	2
	24

	
	TOTAL
	10
	10
	120



	
	S.A.Q.
	= Short answer questions
	(4 marks)
	
	

	
	E.Q.
	= Essay questions
	
	(8 marks)
	
	

	
	Short answer questions
	:5X4M  =20M
	
	

	
	Essay questions
	:5X8M =40M
	
	

	
	………………......
	
	
	
	

	
	
	Total Marks
	
	=60M
	
	




                   Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 
***********************************

***********************************



	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	II
	ANALYTICAL SOLID GEOMETRY

	4
	4
	5


GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM

      
Course Outcomes
      After successful completion of this course, the student will be able to
1. understand planes and system of planes
2. know the detailed idea of lines
3. understand spheres and their properties
4. know system of spheres and coaxial system of spheres
5. understand various types of cones


Course Content



Unit – 1 The Plane

Equation of plane in terms of its intercepts on the axis - Equations of the plane through the given points - Length of the perpendicular from a given point to a given plane-Angle between two Planes-Two sides of a Plane-Distance between parallel planes - Bisectors of angles between two planes - Combined equation of two planes - Orthogonal projection on a plane.

Unit – 2 The Line
Equation of a line - Angle between a line and a plane - The condition that a given line may lie in a given plane - The condition that two given lines are coplanar - Number of arbitrary constants in the equations of straight line - Sets of conditions which determine a line - The shortest distance between two lines - The length and equations of the line of shortest distance between two straight lines - Length of the perpendicular from a given point to a given line-Area of a triangle-Intersection of three planes.
Unit – 3 The Sphere
 
     Definition and equation of the sphere - Equation of the sphere through four given points - Plane sections of a sphere - Intersection of two spheres - Equation of a circle - Sphere through a given circle -Intersection of a sphere and a line - Power of a point - Tangent plane -Touching spheres- Plane of contact; Polar plane-Pole of a Plane - Conjugate points - Conjugate planes.

Unit – 4 Spheres (continued)
      Angle of intersection of two spheres - Conditions for two spheres to be orthogonal - Radical  plane- Radical line- Radical centre; Coaxial system of spheres - Simplified from of the equation of two spheres-Limiting Point.
Unit – 5 Cones
Definitions of a cone – vertex, guiding curve and generators - Equation of the cone with a given vertex and guiding curve - Equations of cones with vertex at origin are homogenous - Condition that the general equation of the second degree should represent a cone - Enveloping cone of a sphere - Right circular cone - Equation of the right circular cone with a given vertex, axis and semi vertical 
                             ANGLE
GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM

BLUE PRINT FOR QUESTION PAPER PATTERN

COURSE-IV, ANALYTICAL SOLID GEOMETRY

	Units
	Course Content
	E.Q(with choice )(8M)
	S.A.Q (with choice)(4M)
	Total marks

	I
	The Plane
	2
	2
	24

	II
	The Plane
	2
	2
	24

	III
	      The Sphere
	2
	2
	24

	IV
	       Spheres (continued)
	2
	2
	24

	V
	        Cones
	2
	2
	24

	
	TOTAL
	10
	10
	120

	


S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M   =    20
	M

	Essay questions
	: 5
	X8M  =     40
	M

	
	
	………………......

	
	Total Marks
	
	        =      60M

	
	
	............................



                    Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 


***********************************







GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM
	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	III
	GROUP THEORY
	5
	4
	5



Course Outcomes
      After successful completion of this course, the student will be able to
1. acquire the basic knowledge and structure of groups
2. get the significance of the notation of a subgroup and cosets.
3. understand the concept of normal subgroups and properties of normal subgroup
4. study the homomorphisms and isomorphisms with applications.
5. understand the properties of permutation and cyclic groups
     Course Content
Unit – 1 Groups
Binary Operation – Algebraic structure – semi group-monoid – Group definition and elementary  
properties Finite and Infinite groups – examples – order of a group, Composition tables with examples
        Order of an element of a group
Unit – 2 Sub Groups
Complex Definition – Multiplication of two complexes Inverse of a complex-Subgroup definition- examples-criterion for a complex to be a subgroups; Criterion for the product of two subgroups to be a subgroup-union and Intersection of subgroups. Coset Definition – properties of Cosets – Index of a subgroups of a finite groups – Lagrange’s Theorem-Normalizer of an element of a group-Self-conjugate element of a group.
Unit – 3 Normal Subgroups
Normal Subgroups: Definition of normal subgroup – proper and improper normal subgroup-Simple group–Hamilton group- Criterion for a subgroup to be a normal subgroup – intersection of two normal subgroups Sub group of index 2 is a normal sub group
Unit – 4 Homomorphisms
   Quotient groups, Definition of homomorphism – Image of homomorphism elementary properties of homomorphism – Isomorphism – automorphism definitions and elementary properties–kernel of a homomorphism – fundamental theorem on Homomorphism and applications.
Unit – 5 Permutations and Cyclic Groups
 Definition of permutation – permutation multiplication – Inverse of a permutation – cyclic permutations – transposition – even and odd permutations – Cayley’s theorem.
   Cyclic Groups - Definition of cyclic group – elementary properties – classification of cyclic groups.

    Activities
    Seminar/ Quiz/ Assignments/ Applications of Group Theory to Real life Problem /Problem Solving   
                                                        Sessions.
Text Book
Modern Algebra by A.R.Vasishtha and A.K.Vasishtha, KrishnaPrakashanMedia Pvt. Ltd., Meerut.
Reference Books
1. Abstract Algebra by J.B. Fraleigh, Published by Narosa publishing house.
GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM

BLUE PRINT FOR QUESTION PAPER PATTERN

COURSE-5,  GROUP THEORY  
                     

	Units
	Course Content
	E.Q (with choice )(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	GROUPS
	2
	2
	24

	II
	SUBGROUPS
	2
	2
	24

	III
	NORMAL SUBGROUPS
	2
	2
	24

	IV
	HOMOMORPHISM
	2
	2
	24

	V
	PERMUTATIONS &CYCLIC GROUPS
	2
	2
	24

	
	TOTAL
	10
	10
	120




	S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M   =    20
	M

	Essay questions
	: 5
	X8M  =     40
	M

	
	
	………………......

	
	Total Marks
	
	        =      60M

	
	
	............................




                   Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

***********************************



   


GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM
	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	III
	NUMERICAL METHODS
	6
	4
	5



Course Outcomes
After successful completion of this course, the student will be able to
1. difference between the operators ,, E and the relation between them
2. know about the Newton – Gregory Forward and backward interpolation 3.know the Central Difference operators  , , and relation between them
4. solve Algebraic and Transcendental equations
5. understand the concept of Curve fitting
Course Content               Unit – 1


The operators 


,, E

The calculus of finite differences
- Fundamental theorem of difference calculus- properties of


,, E


and

problems on them to express any value of the function in terms of the leading terms and the leading differences - relations between E and D - relation between D and  - problems on one or more missing terms- Factorial notation- problems on separation of symbols- problems on Factorial notation.
Unit – 2
Interpolation with equal and unequal intervals
   Derivations of Newton – Gregory Forward and backward interpolation and problems on them. Divided differences - Newton divided difference formula - Lagrange’s and problems on them.
Unit – 3
Central Difference Interpolation formulae

Central Difference operators

 , , and relation between them - Gauss forward formula for equal

intervals - Gauss Backward formula - Stirlings formula - Bessel’s formula –Everett’s formula-and problems on the above formulae.
Unit – 4
Solution of Algebraic and Transcendental equation
Method for finding initial approximate value of the root - Bisection method - to find the solution of given equations by using (i) Regula Falsi method (ii) Iteration method (iii) Newton – Raphson’s method and problems on them.
Unit – 5 Curve Fitting
   Least-squares curve fitting procedures - fitting a straight line-nonlinear curve fitting-curve fitting by a sum of exponentials

   Activities
   Seminar/ Quiz/ Assignments/ Applications of Numerical methods to Real life Problem    
    /Problem Solving Sessions.
   
   Text Book
    Numerical Analysis by G. Shanker Rao, New Age International Publications


GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM

             
 BLUE PRINT FOR QUESTION PAPER PATTERN

              COURSE-VI, NUMERICAL METHODS


	Units
	Course Content
	E.Q (with choice )(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	The calculus of finite differences
	2
	2
	24

	II
	Interpolation with equal and unequal intervals
	2
	2
	24

	III
	Central Difference Interpolation formulae
	2
	2
	24

	IV
	Solution of Algebraic and Transcendental equation
	2
	2
	24

	V
	Curve Fitting
	2
	2
	24

	
	TOTAL
	10
	10
	120



                     Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 






	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	III
	LAPLACE TRANSFORMS
	7
	4
	5


GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM


     
 Course Outcomes
      After successful completion of this course, the student will be able to
1. understand the definition and properties of Laplace transformations
2. get an idea about first and second shifting theorems and change of scale property
3. understand Laplace transforms of standard functions like Bessel, Error function etc
4. know the reverse transformation of Laplace and properties
5. get the knowledge of application of convolution theorem
      Course Content
Unit – 1 LAPLACE TRANSFORMS – I
Definition of Laplace Transform - Linearity Property - Piecewise Continuous Function - Existence of Laplace Transform - Functions of Exponential order and of Class A.
Unit – 2
LAPLACE TRANSFORMS – II
First Shifting Theorem, Second Shifting Theorem, Change of Scale Property, Laplace transform of the derivative of f(t), Initial value theorem and Final value theorem.
Unit – 3
LAPLACE TRNASFORM – III
Laplace Transform of Integrals - Multiplication by t, Multiplication by tn - division by t -Laplace transform of Bessel Function - Laplace Transform of Error Function – Laplacetrans form of Sine and Cosine integrals- Laplace transform of    periodic function.
Unit – 4
INVERSE LAPLACE TRANSFORMS – I
Definition of Inverse Laplace Transform - Linearity Property - First Shifting Theorem -Second Shifting Theorem - Change of Scale property - use of partial fractions - Examples.
Unit – 5
INVERSE LAPLACE TRANSFORMS – II
   Inverse Laplace transforms of Derivatives - Inverse Laplace Transforms of Integrals -Multiplication by Powers of 'p' - Division by powers of 'p' - Convolution Definition -Convolution Theorem - proof and Applications - Heaviside's Expansion theorem and its Applications.

    Activities
    Seminar/ Quiz/ Assignments/ Applications of Laplace Transforms to Real life Problem     
   /Problem Solving Sessions.

Text Book
  LaplaceTransforms by A.R.Vasishtha,Dr.R.K.Gupta,KrishnaPrakashanMedia Pvt.Ltd., Meerut.

    Reference Books
1. Introduction to Applied Mathematics by Gilbert Strang, Cambridge Press
2. Laplace and Fouries transforms by Dr.J.K. Goyal and K.P. Guptha, PragathiPrakashan, Meerut.
*****


GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM


                             BLUE PRINT FOR QUESTION PAPER PATTERN

                          COURSE-VII, LAPLACE TRANSFORMS


	Units
	Course Content
	 E.Q(with choice )(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	Laplace Transform I
	2
	2
	24

	II
	Laplace Transform II
	2
	2
	24

	III
	Laplace Transform III
	2
	2
	24

	IV
	Inverse Laplace Transform I
	2
	2
	24

	V
	Inverse Laplace Transform II
	2
	2
	24

	
	TOTAL
	10
	10
	120



                       Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

                       

                    GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM

	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	III
	FUNCTIONS OF A COMPLEX VARIABLE
	8
	4
	5



     Course Outcomes
     After successful completion of this course, the student will be able to
1. determine a Bilinear transformation under given condition
2. know about continuity, compactness and connectedness of sets in complex plane
3. know the necessary condition and sufficient condition for f(z)to be analytic
4. know about the inverse of an analytic function
5. know about the convergence of sequences and the necessary & sufficient condition for a sequence to be convergent
6. know the power series expansion of elementary functions



Course Content


Unit – 1
Bilinear Transformations

Extended Complex Plane – Resultant and Inverse of a bilinear transformation – The linear group – Geometrical significance of the transformation. Angle preserving property of Bilinear Transformation– Determination of Bilinear transformations under given condition, some special bilinear transformations.
Unit – 2 Topological Considerations
Neighbourhood of a point – Interior, exterior and frontier points of a set, open and closed sets. Connected sets, Domains and continua - a theorem on Nests of closed Rectangular domains- Bolzano Weierstrass theorem- Hein-Borel theorem. Limits - algebraic operations with limits – continuity and uniform continuity – compactness – connectedness - Jordan curve theorem - connectedness of line segments and polygonal lines. Branch line and Branch point - Characterisation of open connected sets by polygonal lines.
Unit – 3 Analytic functions
      Differentiable functions of a complex variable - Geometrical representation of a variable - Analytic function- Elementary rules and chain rule - Derivatives of polynomials and rational functions - The necessary condition and sufficient condition for (𝑧)to be analytic - Analytic functions in a Domain – Derivative of w in polar form - Construction of 𝑓(𝑧).
Unit – 4
Inverse of an analytic function and infinite series
The inverse of an analytic function – neighbourhood preserving mappings - Domain preserving and angle preserving property of analytic mappings.
Convergent sequences, necessary and sufficient condition for a sequence to be convergent, Cauchy sequence, Convergence of infinite series. Cauchy general principle of convergence for a series. Absolute convergence of a series. Abel’s and Dirichilet’s tests. Rearrangement of series, product of series.

Unit – 5 Power Series
Power series - exponential, trigonometric and hyperbolic functions - zeros of 𝑠𝑖𝑛 𝑧, 𝑐𝑜𝑠 𝑧 - periods 
Of 𝑠𝑖𝑛 𝑧, 𝑐𝑜𝑠 𝑧, (𝑧) - A law of logarithms - Analytic character of 𝑙𝑜𝑔 𝑧 - generalized 𝑎𝑏 - Analytic character of 𝑧𝑛 - Cos−1 𝑧, Sin−1 𝑧 and derivatives of Cos−1 𝑧, Sin−1 𝑧.

Activities
     Seminar/ Quiz/ Assignments/ Applications of Functions of complex variables to Real life      
    Problem/Problem Solving Sessions.

    Text Book
   Theory of Functions of a Complex variable by Shanti Narayan &Dr. P. K. Mittal, S.    
   Chand &Company Ltd.

    Reference Books
1. Theory of Functions of a Complex Variable by A. I. Markushevich, Second Edition, AMS Chelsea Publishing
2. Theory And Applications by M. S. Kasara, Complex Variables, 2nd Edition, Prentice Hall India Learning Private Limited
*****

       GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM

                                             BLUE PRINT FOR QUESTION PAPER PATTERN

COURSE-VIII , FUNCTIONS OF A COMPLEX VARIABLE


	
 
	Course Content
	 E.Q(with choice )(8M)
	 S.A.Q(with choice)(4M)
	Total

	UNIT
	Course Content
	Essay
Questions
	Short answer
questions
	Marks

	I
	Bilinear Transformations
	2
	2
	24

	II
	Topological Considerations
	2
	2
	24

	III
	Analytic functions
	2
	2
	24

	IV
	Inverse of an analytic function and infinite series
	2
	2
	24

	V
	Power Series
	2
	2
	24

	
	TOTAL
	10
	10
	120



	

S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M   =    20
	M

	Essay questions
	: 5
	X8M  =     40
	M

	
	
	………………......

	
	Total Marks
	
	        =      60M

	
	
	............................



            Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

***********************************

GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM
	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	IV
	RING THEORY
	9
	4
	5



     Course Outcomes
     After successful completion of this course, the student will be able to
1. acquire the basic knowledge of rings, fields and integral domains
2. get the knowledge of subrings and ideals
3. construct composition tables for finite quotient rings
4. study the homomorphisms and isomorphisms with applications.
5. get the idea of division algorithm of polynomials over a field.
    Course Content
Unit – 1 Ringsand Fields
Definition of a ring and Examples –Basic properties – Boolean rings - Fields – Divisors of 0 and Cancellation Laws– Integral Domains – Division ring - The Characteristic of a Ring, Integral domain and Field – NonCommutative Rings - Matrices over a field – The Quaternion ring.
Unit – 2 Subrings and Ideals
Definition and examples of Subrings – Necessary and sufficient conditions for a subset to be a 
Subring-– Algebra of Subrings – Centre of a ring – left, right and two sided ideals – Algebra of ideals – Equivalence of a field and a commutative ring without proper ideals
Unit III: Principal ideals and Quotient rings
Definition of a Principal ideal ring(Domain) – Every field is a PID – The ring of integers is a PID – Example of a ring which is not a PIR – Cosets – Algebra of cosets – Quotient rings – Construction of composition tables for finite quotient rings of the ring 𝑍 of integers and the ring 𝑍𝑛of integers modulo n.
Unit – 4 Homomorphism of Rings
Homomorphism of Rings – Definition and Elementary properties – Kernel of a homomorphism –   
Isomorphism – Fundamental theorems of homomorphism of rings – Maximal and prime Ideals –  
 Prime Fields
Unit – 5
Rings of Polynomials
Polynomials in an indeterminate – The Evaluation morphism -- The Division Algorithm in 𝐹[𝑥] – Irreducible Polynomials – Ideal Structure in 𝐹[𝑥] – Uniqueness of Factorization 𝐹[𝑥].

Activities
Seminar/ Quiz/ Assignments/ Applications of ring theory concepts to Real life Problem /Problem Solving Sessions.

Text book
Modern Algebra by A.R.Vasishta and A.K.Vasishta, Krishna Prakashan Media Pvt. Ltd.

      Reference books
1. A First Course in Abstract Algebra by John. B. Farleigh, Narosa Publishing House.
2. Linear Algebra by Stephen. H. Friedberg and Others,Pearson Education India
*****
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BLUE PRINT FOR QUESTION PAPER PATTERN

COURSE-9,  RING THEORY        
               

	Units
	Course Content
	 E.Q(with choice )(8M)
	 S.A.Q(with choice)(4M)
	Total

	UNIT
	Course Content
	Essay
Questions
	Short answer
questions
	Marks

	I
	  RINGS AND FIELDS 
	2
	2
	24

	II
	SUB RINGS AND IDEALS
	2
	2
	24

	III
	PRINCIPAL IDEALS
	2
	2
	24

	IV
	HOMOMORPHISM
	2
	2
	24

	V
	RINGS OF POLYNOMIALS 
	2
	2
	24

	
	TOTAL
	10
	10
	120



	

S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M   =    20
	M

	Essay questions
	: 5
	X8M  =     40
	M

	
	
	………………......

	
	Total Marks
	
	        =      60M

	
	
	............................



                   Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

***********************************



***********************************

	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	IV
	INTRODUCTION TO REAL ANALYSIS
	10
	4
	5


GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM



    Course Outcomes
     After successful completion of this course,the student will be able to
1. get clearideaabouttherealnumbersandrealvaluedfunctions.
2. obtaintheskillsofanalysingtheconceptsandapplyingappropriatemethodsfortesting convergence of a sequence/ series.
3. testthecontinuityand differentiabilityandRiemannintegrationofafunction.
4. knowthegeometricalinterpretationofmeanvalue theorems.
5. know about the fundamental theorem of integral calculus
       Course Contents
Unit – 1 REALNUMBERS,REAL SEQUENCES
The algebraic and order properties of R - Absolute value and Real line - Completeness property of R - Applications of supremum property - intervals. (No question is to be set from this portion) Sequences and their limits -Range and Boundedness of Sequences - Limit of a sequence and Convergent sequence -The Cauchy’s criterion - properly divergent sequences - Monotone sequences - Necessary and Sufficient condition for Convergence of Monotone Sequence - Limit Point of Sequence –Sub sequences and the Bolzano-weierstrass theorem – Cauchy Sequences – Cauchy’s general principle of convergence.
Unit – 2 INFINITIE SERIES
Introduction to series –convergence of series -Cauchy’s general principle of convergence for series tests for convergence of series - Series of non-negative terms - P-test - Cauchy’s nth root test -D’- Alembert’s Test-Alternating Series–Leibnitz Test.
Unit –3
LIMIT & CONTINUITY
Real valued Functions - Boundedness of a function - Limits of functions - Some extensions of the limit concept - Infinite Limits - Limits at infinity (No question is to be set from this portion).Continuous functions - Combinations of continuous functions - Continuous Functions on intervals - uniform continuity.
Unit – 4
DIFFERENTIATION ANDMEANVALUETHEORMS
The derivability of a function at a point and and on an interval - Derivability and continuity of a function –Mean value Theorems - Rolle’s Theorem, Lagrange’s Theorem, Cauchy’s Mean value Theorem.
Unit – 5 RIEMANNINTEGRATION
Riemann Integral - Riemann integral functions - Darboux theorem -Necessary and sufficient condition for R integrability - Properties of integrable functions - Fundamental theorem of integral calculus - integral as the limit of a sum - Mean value Theorems.

Activities
Seminar/ Quiz/ Assignments/ Applications of Real Analysis to Real life Problem /Problem    
 Solving Session
               GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM

      
BLUE PRINT FOR QUESTION PAPER PATTERN

COURSE-10, INTRODUCTION TO REAL ANALYSIS


	Units
	Course Content
	E.Q(with choice )(8M)
	S.A.Q (with choice)(4M)
	Total

	UNIT
	Course Content
	Essay
Questions
	Short answer
questions
	Marks

	I
	Real Sequence
	2
	2
	24

	II
	Infinite series
	2
	2
	24

	III
	Limits and Continuity
	2
	2
	24

	IV
	Differentiation and Mean
Value Theorem
	2
	2
	24

	V
	Riemann Integration
	2
	2
	24

	
	TOTAL
	10
	10
	120




	
S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M  =20
	M

	Essay questions
	: 5
	X8M =40
	M

	
	
	………………......

	
	Total Marks
	
	=60M

	
	
	............................



              Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

***********************************




GOVERNMENT  COLLEGE FOR WOMEN(AUTONOMOUS),SRIKAKULAM
	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	IV
	INTEGRAL TRANSFORMS WITH APPLICATIONS
	11
	4
	5



     Learning Outcomes
     Students after successful completion of the course will be able to
1. understand the application of Laplace transforms to solve ODEs
2. understand the application of Laplace transforms to solve Simultaneous DEs
3. understand the application of Laplace transforms to Integral equations
4. basic knowledge of Fourier-Transformations
5. Comprehend the properties of Fourier transforms and solve problems related to finite Fourier transforms.
Course Content
Unit – 1
Application of Laplace Transform to solutions of Differential Equations
Solutions of ordinary Differential Equations - Solutions of Differential Equations with constants coefficients - Solutions of Differential Equations with Variable coefficients.

Unit – 2
Application of Laplace Transform to solutions of Differential Equations
 
       Solutions of Simultaneous Ordinary Differential equations - Solutions of Partial Differential Equations.

Unit – 3
Application of Laplace Transforms to Integral Equations

Definitions of Integral Equations - Abel's Integral Equation - Integral Equation of Convolution Type - Integral Differential Equations - Application of L.T. to Integral Equations.

Unit – 4 Fourier Transforms - I
Definition of Fourier Transform - Fourier sine Transform - Fourier cosine Transform - Linear Property of Fourier Transform - Change of Scale Property for Fourier Transform - sine Transform and cosine transform shifting property - Modulation theorem.
Unit – 5 Fourier Transforms – II
Definition of Convolution - Convolution theorem for Fourier transform - Parseval's Identity - Relationship between Fourier and Laplace transforms - problems related to Integral Equations -Finite Fourier Transforms - Finite Fourier Sine Transform - Finite Fourier Cosine Transform - Inversion formula for sine and cosine transforms only - statement and related problems.

Activities
Seminar/ Quiz/ Assignments/Applications of Integral Transforms in real life problems
        /Problem Solving Sessions.

      Text Book
       B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 44th Edition, 2017.

        GOVERNMENT  COLLEGE  FOR WOMEN,(AUTONOMOUS,)SRIKAKULAM
BLUE PRINT FOR QUESTION PAPER PATTERN

COURSE-XI , INTEGRAL TRANSFORMS WITH APPLICATIONS

	Units
	Course Content
	E.Q (with choice )(8M)
	S.A.Q (with choice)(4M)
	Total

	I
	Application of Laplace Transform to solutions of Differential Equations
	2
	2
	24

	II
	Application of Laplace Transform to solutions of Differential Equations:
	2
	2
	24

	III
	Application of Laplace Transforms to Integral Equations
	2
	2
	24

	IV
	Fourier Transforms - I
	2
	2
	24

	V
	Fourier Transforms – II
	2
	2
	24

	
	TOTAL
	10
	10
	120




	
S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M   =    20
	M

	Essay questions
	: 5
	X8M  =     40
	M

	
	
	………………......

	
	Total Marks
	
	        =      60M

	
	
	............................



Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 
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Multidisciplinary Course
w.e.f. AY 2023-24 SEMESTER-IV
BASIC STATISTICS
Credits: 2	2 hrs/week
Objective: To provide basic understating of general statistical tools and their elementary applications and to create awareness on Indian Statistical System.
Learning outcomes

Unit-I: To understand the concept of Statistics and its merits and demerits. Distinguishing primary and secondary data. Classification, Tabulation and Pictorial representation of data.

Unit - II: To understand the basic nature of data and how a single value describes the entire data set. Measuring the degree of departure of a distribution from symmetry and reveals the direction of scatterdness of the items.

Unit - III: To understand the spread of the data and to draw conclusions from the comparison of averages.
To understand the concept of correlation and regression and to learn the degree of association between two variables and establishing relationship between the variables.

Unit I: Meaning, scope and limitations of Statistics
Collection	of	data:	Primary	and	Secondary,	Classification	and Tabulation, Construction of frequency distribution.
Graphical Representation: Histogram, Bar, Pie and Frequency polygon.
(8hrs)

Unit II: Measures of Central Tendency: Features of good average, Arithmetic Mean, Median, Mode. Empirical relationship between Mean Median and Mode and skewness based on central values.	(8hrs)
Unit III: Measures of Dispersion: Range, Quartile Deviation(QD), Mean Deviation(MD), Variance, Standard Deviation(SD), relationship between QD, MD and SD.Familiarizationof the concepts relating to Correlation and Linear Regression line.	(8hrs)

  Books for Study:

1. Statistics (Theory, Methods, Application) D C Sancheti, V K Kapoor, Sultan Chand and Sons, New Delhi

2. Statistical Methods, S.P. Gupta, Sultan Chand and Sons, New Delhi

3. Statistics (Theory and Practice) B.N Gupta, Sahitya Bhavan, Agra


     Web sites for free download books for Statistics   https://www.pdfdrive.com/introduction-to-statistics-books.html http://www.freebookcentre.net/SpecialCat/Free-Statistics-Books- Download.html https://bookboon.com/en/statistics-ebooks http://onlinestatbook.com/Online_Statistics_Education.pdf

Co-curricular activities:
            Objective is to apply the theoretical concept to real life data which enhances the learning and interpretation    
           ability to the current environment.

   CoCA I: (i) Collect primary or secondary data and establish frequency distribution.
(ii) Suitable pictorial/ Graphical representation to the established frequency distribution

         CoCA II: (i) Select the data and then calculate AM,Median and Mode and interpret the result.
(ii) Calculate the skewness based on central values and interpret the degree of departure of a distribution from symmetry and the direction of scatterdness of the items.

         CoCA III: (i) Calculate the dispersion values of a data for a single or double data sets and todraw conclusions from the comparison of averages.
(ii) Select the bivariate data (for example, select marks of any two subjects of your course) and calculate the degree of association and establish the linear relationship and find the forecasting value.

         CoCA IV: If there is an internet facility at your college/home, go through the Ministry of Statistics and Program Implementationsite www.mospi.gov.into know about the Indian Statistical System and https://desap.cgg.gov.inor www.apdes.in to know about the Andhra Pradesh Directorate of Economics and Statistics(APDES) and its activities.
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BLUE PRINT FOR QUESTION PAPER PATTERN 
MULTIDISPCIPLINARY COURSE
BASIC  STATISTICS
	Units
	Course Content
	E.Q)(10M)
	S.A.Q)(5M)
	Total

	I
	Meaning scope and limitations of statistics
	1
	2
	20

	II
	Measures of central tendency
	2
	3
	35

	III
	Measure of dispersion
	2
	3
	35

	
	TOTAL
	5
	8
	90



	
	S.A.Q.
	= Short answer questions
	(5 marks)
	
	

	
	E.Q.
	= Essay questions
	
	(10 marks)
	
	

	
	Short answer questions
	:4X5M  =20M
	
	

	
	Essay questions
	:3X10M =30M
	
	

	
	………………......
	
	
	
	

	
	
	Total Marks
	
	=50M
	
	



                

                  Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                       b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	V
	LINEAR ALGEBRA
	12
	4
	5


GOVERNMENT  COLLEGE  FOR WOMEN,(AUTONOMOUS,)SRIKAKULAM


     Course Outcomes
     After successful completion of this course, the student will be able to
1. understand the concepts of vector spaces, subspaces
2. understand the concepts of basis, dimension and their properties
3. understand the concept of linear transformation and its properties
4. apply Cayley- Hamilton theorem to problems for finding the inverse of a matrix and higher powers of matrices without using routine methods
5. learn the properties of inner product spaces and determine orthogonality in inner product spaces.
     Course Content
UNIT – I
Vector Spaces-I
Vector Spaces - General properties of vector spaces - n-dimensional Vectors - addition and scalar multiplication of Vectors - internal and external composition - Null space - Vector subspaces -Algebra of subspaces - Linear Sum of two subspaces - linear combination of Vectors- Linear span Linear independence and Linear dependence of Vectors.
UNIT –II
Vector Spaces-II
Basis of Vector space - Finite dimensional Vector spaces - basis extension - co-ordinates- Dimension of a Vector space - Dimension of a subspace - Quotient space and Dimension of Quotient space.
UNIT –III
Linear Transformations
Linear transformations - linear operators- Properties of L.T- sum and product of L.Ts - Algebra of Linear Operators - Range and null space of linear transformation - Rank and Nullity of linear transformations - Rank- Nullity Theorem.
UNIT –IV
Matrices
Characteristic equation - Characteristic Values - Characteristic vectors of a square matrix - Cayley Hamilton Theorem – problems on Cayley Hamilton Theorem.
UNIT –V
Inner product space
Inner product spaces- Euclidean and unitary spaces- Norm or length of a Vector- Schwartz inequality- Triangle Inequality- Parallelogram law- Orthogonality - Orthonormal set- Problems on Gram– Schmidt orthogonalisation process - Bessel’s inequality.

Activities :
Seminar/ Quiz/ Assignments/Applications of Linear Algebra in real life problems\ Problem Solving.

     Text Books
1. Linear Algebra by J.N. Sharma and A.R. Vasishtha, published by Krishna Prakashan Media (P) Ltd.
2. Matrices by A.R.Vasishtha and A.K.Vasishtha published by Krishna Prakashan Media (P) Ltd
                         GOVERNMENT  COLLEGE  FOR WOMEN,(AUTONOMOUS,)SRIKAKULAM

BLUE PRINT FOR QUESTION PAPER PATTERN

  COURSE-12, LINEAR ALGEBRA


	Units
	Course Content
	E.Q (with choice )(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	Vector Spaces –I
	2
	2
	24

	II
	Basis and dimension
	2
	2
	24

	III
	Linear Transformation
	2
	2
	24

	IV
	Matrix
	2
	2
	24

	V
	Inner Product spaces
	2
	2
	24

	
	TOTAL
	10
	10
	120



	                S.A.Q.
	= Short answer questions
	(4 marks)
	

	E.Q.
	= Essay questions
	
	(8 marks)
	

	Short answer questions
	:5X4M  =20M
	

	Essay questions
	:5X8M =40M
	

	
	
	………………......
	

	
	Total Marks
	
	=60M
	

	
	
	............................
	



                Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

***********************************
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	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	V
	VECTOR CALCULUS
	13
	4
	5




     Course Outcomes
   Students after successful completion of the course will be able to
1. Learn multiple integrals as a natural extension of definite integral to a function of two variables in the case of double integral/three variables in the case of triple integral.
2. Learn applications in terms of finding surface area by double integral and volume by triple integral

3. Determine the gradient ,divergence and curl of a vector and vector identities.
4. Evaluate line, surface and volume integrals.
5. understand relation between surface and volume integrals (Gauss divergence theorem),relation between line integral and volume integral (Green’stheorem), relation between line and surface integral (Stokes theorem)



Course Content



Unit–1 Multiple IntegralsI

     Introduction – Double integrals –Evaluation of double integrals –Properties of double integrals – Region of integration-double integration in Polar Co-ordinates	– Change of variables in double integrals –change of order of integration.

Unit–2 Multiple integralsII
Triple integral-region of integration-change of variables-Plane	areas by double integrals	- surface area by double integral –Volume as a double integral, volume as a triple integral.

Unit–3 Vectordifferentiation
      Vector differentiation –ordinary – derivatives of vectors – Differentiability –Gradient –Divergence – Curl operators – Formulae involving the separators.

Unit–4 Vectorintegration
Line Integrals with examples - Surface Integral with examples – Volume integral with examples.
Unit–5 Vectorintegrationapplications
Gauss theorem and applications of Gauss theorem-Green’s theorem in plane	and applications of Green’s theorem - Stokes’s theorem and applications of Stokes theorem.
     Activities
    Seminar/ Quiz/ Assignments/ Applications of Vector calculus to Real life Problems /Problem Solving         Sessions.

     
GOVERNMENT  COLLEGE  FOR WOMEN,(AUTONOMOUS,)SRIKAKULAM

BLUE PRINT FOR QUESTION PAPER PATTERN
COURSE 13: VECTOR CALCULUS



	Unit
	Course Content
	E.Q (with choice)(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	Multiple Integrals-
I
	2
	2
	24

	II
	Multiple Integrals-
II
	2
	2
	24

	III
	Vector
differentiation
	2
	2
	24

	IV
	Vector Integration
	2
	2
	24

	V
	Vector integral
theorems
	2
	2
	24

	
	Total
	10
	10
	120



	
S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M  =20
	M

	Essay questions
	: 5
	X8M =40
	M

	
	
	………………......

	
	Total Marks
	
	=60M

	
	
	............................



                    Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

***********************************





	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	V
	SPECIAL FUNCTIONS

	14-A
	4
	5


GOVERNMENT  COLLEGE  FOR WOMEN,(AUTONOMOUS,)SRIKAKULAM

       Learning Outcomes
      After successful completion of the course will be able to
1. UnderstandtheBetaandGammafunctions,theirpropertiesandrelationbetweenthesetwo functions, understand the orthogonal properties of Chebyshev polynomials and recurrence relations.
2. Find power series solutions of ordinary differential equations.
3. solveHermiteequationandwritetheHermitePolynomialoforder(degree)n,also
find the generating function for Hermite Polynomials, study the orthogonal properties of Hermite
Polynomials and recurrence relations.
4. Solve Legendre equation and write the Legendre equation of first kind, also find the generatingfunctionforLegendrePolynomials,understandtheorthogonalpropertiesof Legendre Polynomials.
5. SolveBesselequationandwritetheBesselequationoffirstkindofordern,alsofindthe generating function for Bessel function understand the orthogonal properties of Bessel unction.


Course Content


Unit–1 
Beta and Gamma functions, Chebyshev polynomials

Euler’s Integrals-Beta and Gamma Functions, Elementary properties of Gamma Functions, Transformation of Gamma Functions.
Another form of Beta Function, Relation between Beta and Gamma Functions. Chebyshev polynomials, orthogonal properties of Chebyshev polynomials, recurrence relations, generating functions for Chebyshev polynomials.
Unit–2 
Power series and Power series solutions of ordinary differential equations
Introduction,summaryofusefulresults,powerseries,radiusofconvergence,theorems on Power series Introduction of power series solutions of ordinary differential equation Ordinary and singular points ,regular and irregular singular points, power series solution.
Unit–3 Hermitepolynomials
Hermite Differential Equations, Solution of Hermite Equation, Hermite polynomials, generating function for Hermite polynomials. Other forms for Hermite Polynomials, Rodrigues formula for Hermite  Polynomials to find first few  Hermite Polynomials. Orthogonal properties of Hermite Polynomials, Recurrence formulae for Hermite  Polynomials.
Unit–4 Legendrepolynomials
Definition, Solution of Legendre’s equation, Legendre polynomial of degree n, generating functioof 
                   Legendre polynomials. Definition of Pn(x) and Qn(x), General solution of Legendre’s Equation(derivations not required) to show that Pn(x )is the coefficient of hn, In the expansion of (1−2𝑥ℎ+h2)-1/2 Orthogonal properties of Legendre’s polynomials, Recurrence formulas for Legendre’s Polynomials.

          
                     
Unit–5 Bessel’sequation
Definition, Solution of Bessel’s equation, Bessel’s function of the first kind of order n, Bessel’s function of the second kind of order n.
Integration of Bessel’s equation in series form=0, Definition of Jn(x) , Recurrence formulas for Jn(x)  
Generating function for Jn(x)  orthogonally of Bessel functions.  

      Activities
Seminar/ Quiz/ Assignments/ Applications of Special functions to Real life Problem /Problem
         Solving Sessions.

      Text Book
       Special Functions by J.N.Sharma and Dr.R.K.Gupta,KrishnaPrakashan,

      Reference Books
1. Dr.M.D.Raisinghania, Ordinary and Partial Differential Equations, S. Chand & Company Pvt. Ltd., Ram Nagar, New Delhi-110055.
2. Shanti Narayan and Dr.P.K.Mittal, Integral Calculus, S. Chand &CompanyPvt. Ltd., Ram Nagar, New Delhi-110055.
3. GeorgeF.Simmons,DifferentialEquationswithApplicationsandHistoricalNotes,Tata McGRAW-Hill Edition, 1994.
*****
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BLUE PRINT FOR QUESTION PAPER PATTERN
COURSE-14-A-Special Functions

	Unit
	Course
	E.Q (with choice)(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	Beta and Gamma functions , Chebysve polynomials
	2
	2
	24

	II
	Power series and Power series solutions of ordinary differential equations
	2
	2
	24

	III
	Hermite  polynomials
	2
	2
	24

	IV
	Legendre polynomials
	2
	2
	24

	V
	Bessel’s equation
	2
	2
	24

	
	Total
	10
	10
	120



	S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M  =20
	M

	Essay questions
	: 5
	X8M =40
	M

	
	
	………………......

	
	Total Marks
	
	=60M

	
	
	............................



                 Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

***********************************
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		SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	V
	ADVANCED NUMERICAL METHODS

	14-B
	4
	5



      Course Outcomes
     After successful completion of this course, the student will be able to
1. find derivatives using various difference formulae
2. understand the process of Numerical Integration
3. solve Simultaneous Linear systems of Equations
4. understand Iterative methods
5. find Numerical Solution of Ordinary Differential Equations
     Course Content

UNIT – I
Numerical Differentiation
Derivatives using Newton’s forward difference formula - Newton’s backward difference formula- Derivatives using central difference formula - Stirling’s interpolation formula - Newton’s divided difference formula.
UNIT – II
Numerical Integration
General quadrature formula on errors - Trapezoidal rule – Simpson’s 1/3 rule - Simpson’s 3/8 rule- Weddle’s rule - Euler-Maclaurin formula of summation and quadrature - The Euler transformation.

UNIT – III
Solution of Simultaneous Linear systems of Equations – I
     Solution of linear systems - Direct Methods - Matrix inversion method – Gaussian elimination method- Gauss Jordan Method.
UNIT – IV
Solution of Simultaneous Linear systems of Equations – II
Method of factorization - solution of Tridiagonal systems - Iterative methods - Jacobi’s method - Gauss - Siedal method.
UNIT – V
Numerical Solution of Ordinary Differential Equations
Introduction – solution of Taylor’s series – Picard’s method of successive approximations – Euler’s method – Modified Euler’s method – Runge-Kutta methods.

      Activities
Seminar/ Quiz/ Assignments/ Applications of Numerical methods to Real life Problem
      /Problem Solving Sessions.

       Text Book
       Numerical Analysis by G. Shanker Rao, New Age International Publications

    
          GOVERNMENT  COLLEGE  FOR WOMEN,(AUTONOMOUS,)SRIKAKULAM
BLUE PRINT FOR QUESTION PAPER PATTERN
                           COURSE 14 B:  ADVANCED NUMERICAL METHODS

	Unit
	Course Content
	E.Q (with choice)(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	Numerical Differentiation
	2
	2
	24

	II
	Numerical Integration n
	2
	2
	24

	III
	Solution of Simultaneous Linear systems of Equations – I
	2
	2
	24

	IV
	Solution of Simultaneous Linear systems of Equations – II
	2
	2
	24

	V
	Numerical Solution of Ordinary Differential Equations
	2
	2
	24

	
	Total
	10
	10
	120




	S.A.Q.
	= Short answer questions
	(4 marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M  =20
	M

	Essay questions
	: 5
	X8M =40
	M

	
	
	………………......

	
	Total Marks
	
	=60M

	
	
	............................



                       Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 


GOVERNMENT  COLLEGE  FOR WOMEN,(AUTONOMOUS,)SRIKAKULAM

	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	V
	NUMBER THEORY
	15-A
	4
	5



Learning Outcomes
      After successful completion of the course, students will be able to
1. understand the fundamental theorem of arithmetic
2. understand Mobius function, Euler quotient function, The Mangoldt function , Liouville’s function,	The	divisor functions and the generalized convolutions.
3. understand Euler’s summation formula, application to the distribution of lattice points and the applications to μ (n) and Λ (n)
4. understand the concepts of congruencies, residue classes and complete residues systems.
5. Comprehend the concept of quadratic residues mod p and quadratic non residues mod p.
UNIT-I
The Fundament Theorem of Arithmetic
Introduction, Divisibility, Greatest common divisor, Prime numbers, The fundamental theorem of arithmetic, The series of reciprocals of the primes, The Euclidean algorithm, The greatest common divisor of more than two numbers

UNIT-II
Arithmetical Functions And Dirichlet Multiplication
Introduction- The Mobius function 𝜇 (𝑛) – The Euler quotient function 𝜑 (𝑛) - A relation connecting φ and μ - A product formula for 𝜑 (𝑛) - The Dirichlet product of arithmetical functions- Dirichlet inverses and the Mobius inversion formula- The Mangoldt function	𝛬 (𝑛)- multiplicative functions- multiplicative functions and Dirichlet multiplication- The inverse of a completely multiplicative function-Liouville’s function 𝜆 (𝑛) - The divisor functions 𝜎𝛼 (𝑛)

UNIT-III
Averages Of Arithmetical Functions
Introduction- The big oh notation. Asymptotic equality of functions- Euler’s summation formula- Some elementary asymptotic formulas-The average order of 𝑑(𝑛)- The average order of the divisor functions 𝜎𝛼 (𝑛)- The average order of 𝜑 (𝑛)- An application to the distribution of lattice points visible from the origin- The average order of 𝜇 (𝑛) and 𝛬(𝑛)-The partial sums of a Dirichlet product- Applications to 𝜇 (𝑛) and 𝛬 (𝑛)
UNIT-IV
Congruences
Definition and basic properties of congruences- Residue classes and complete residue systems- Linear congruences- Reduced residue systems and the Euler- Fermat theorem- Polynomial congruences modulo p. Lagrange’s theorem- Applications of Lagrange’s theorem- Simultaneous linear congruences. The Chinese remainder theorem- Applications of the Chinese remainder theorem

UNIT-V
Quadratic Residues and the Quadratic Reciprocity Law
Quadratic Residues, Legendre’s symbol and its properties, Evaluation of (−1/𝑝) and (2/𝑝), Gauss lemma, The Quadratic reciprocity law, Applications of the reciprocity law, The Jacobi Symbol, Gauss sums and the quadratic reciprocity law, the reciprocity law for quadratic Gauss sums, Another proof of the quadratic reciprocity law.

Activities
Seminar/ Quiz/ Assignments/ Applications of Number theory to Real life Problem /Problem Solving Sessions

Text Book
Introduction to Analytic Number Theory by T.M.Apostol, Springer Verlag-New York, Heidalberg- Berlin-1976.

Reference Books
1. Elementary Number Theory by G.A.Jones and J.M.Jones, , Springer
2. Elementary Number Theory by David, M. Burton, 2nd Edition UBS Publishers.
3. Number Theory by Hardy & Wright, Oxford Univ., Press.
4. Elements of the Theory of Numbers by Dence, J. B &Dence T.P, Academic Press
*****

GOVERNMENT  COLLEGE  FOR WOMEN,(AUTONOMOUS,)SRIKAKULAM
BLUE PRINT FOR QUESTION PAPER PATTERN

COURSE-XV-A -Number Theory

	Unit
	Course Content
	E.Q (with choice)(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	The Fundament Theorem of Arithmetic
	2
	2
	24

	     II
	Arithmetical Functions And Dirichlet Multiplication
	2
	2
	24

	III
	Averages Of Arithmetical Functions
	2
	2
	24

	IV
	Congruences
	2
	2
	24

	V
	Quadratic Residues and the Quadratic Reciprocity Law
	2
	2
	24

	
	Total
	10
	10
	120

	

S.A.Q.
	= Short answer questions
	(4marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M  =20
	M

	Essay questions
	: 5
	X8M =40
	M

	
	
	………………......

	
	Total Marks
	
	=60M

	
	
	............................


                   Note: 
1. The question paper setter are requested to kindly adhere to the format given in the above table. 
2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 
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	SEM
	Course Title
	Course No
	Credits
	Hrs/Wk

	V
	MATHEMATICAL STATISTICS
	15-B
	4
	5



Course Outcomes
After completion of the course, student will be able to
1. Understand the probability set function and conditional probability
2. understand about random variables, discrete and continuous type distributions
3. understand the distribution of two random variables and expectation of a random variables
4. know binomial and related distributions
5. normal distributions and the applications of normal distributions

Unit – 1 Probability and Distributions
   Sets – set functions – The probability set function –	counting rules – additional properties of probability- conditional probability and independence - simulations

Unit – 2
Probability and Distributions continued..
   Random Variables - Discrete Random Variables - Continuous Random Variables -Quantiles- Transformations - Mixtures of Discrete and Continuous Type Distributions
    Expectation of a Random Variable - Computation for an Estimation of the Expected Gain - Some Special Expectations - Important Inequalities

Unit – 3 Multivariate Distributions
Distributions of Two Random Variables - Marginal Distributions - Expectation –Transformations Bivariate Random Variables - Conditional Distributions and Expectations - Independent Random Variables - The Correlation Coefficient - Extension to Several Random Variables
Multivariate Variance-Covariance Matrix- Transformations for Several Random Variables - Linear combinationsof Random Variables
Unit – 4
Some Special Distributions
The Binomial and Related Distributions - Negative Binomial and Geometric Distributions - multinomial Distribution- Hypergeometric Distribution - The Poisson Distribution - The Γ, χ2and β Distributions - The χ2-Distribution - The β-Distribution
Unit – 5 Normal Distribution
The Normal Distribution. - Contaminated Normals - The Multivariate Normal Distribution - Bivariate Normal Distribution - Multivariate - Normal Distribution. General Case- Applications -t- and F- Distribution
   Activities
Seminar/ Quiz/ Assignments/ Applications of Mathematical statistics to Real life Problem
   /Problem Solving Sessions.

  Text Book
Introduction to Mathematical Statistics by Robert V Hogg, Joseph W MacKeen, Eighth Edition, Allen T Craig, Pearson

GOVERNMENT  COLLEGE  FOR WOMEN,(AUTONOMOUS,)SRIKAKULAM

BLUE PRINT FOR QUESTION PAPER PATTERN
COURSE-15 –B- MATHEMATICAL STATISTICS 

	Unit
	Course Content
	E.Q (with choice)(8M)
	S.A.Q (with choice)(4M)
	Total Marks

	I
	The Fundament Theorem of Arithmetic
	2
	2
	24

	II
	Arithmetical Functions And Dirichlet Multiplication
	2
	2
	24

	III
	Averages Of Arithmetical Functions
	2
	2
	24

	IV
	Congruences
	2
	2
	24

	V
	Quadratic Residues and the Quadratic Reciprocity Law
	2
	2
	24

	
	Total
	10
	10
	120

	


S.A.Q.
	= Short answer questions
	(4marks)

	E.Q.
	= Essay questions
	
	(8 marks)

	Short answer questions
	: 5
	X4M  =20
	M

	Essay questions
	: 5
	X8M =40
	M

	
	
	………………......

	
	Total Marks
	
	=60M

	
	
	............................



 Note: 
        1. The question paper setter are requested to kindly adhere to the format given in the above table. 
        2. The question paper setter are also requested to set the questions in the following way:
a. 70 % of questions – Remembering and Understanding type questions 
                     b. 30 % of questions – Applying, Evaluating, Analyzing and Creating type questions 

***********************************


image2.png




image3.png




image1.jpeg




