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SCHEME OF EXAMINATION AND COURSE OF STUDY  

 

  
Sem

ester  Course Code  
Course 

Name  
Code  L  T  P  

Total 

Credits  

Maximum Marks  
Minimum  

Pass 

marks* 

36%  
Internal  External  Total  

I  MAT4.5DCCT 1  Algebra  DCC  9  0  0  6  30  120  150  11/43  

II  MAT4.5DCCT 2  Calculus  DCC  9  0  0  6  30  120  150  11/43 

III  
MAT5.0DCCT3  

Higher 

Calculus  

DCC  
9  0  0  6  30  120  150  11/43 

V  

MAT5.0DCCT 4  

Differenti

al 

Equations  

DCC  

9  0  0  6  30  120  150  11/43 

V  MAT5.5DCCT 5 

Ring 

Theory 

and 

Vector  

Spaces  

DCC  

9  0  0  6  30  120  150  11/43 

VI  MAT5.5DCCT 6  Analysis  DCC  9  0  0  6  30  120  150  11/43 

  

*For a pass, a candidate is required to obtain 36% marks in Internal  assessment and external 

examination(End of semester exam) separately. 

Internal assessment  is a continuous assessment throughout the semester and  the marks 

shall be given on the basis of class room activities, class test/assignment submission, seminar 

and viva-voice. 

Course pattern(End of Semester exam)  

A  course is divided into 5 units and a question paper has 3 sections . 

Section A (20 marks) shall contain 10 questions two from each Unit. Each question shall be 

of 2 marks. All the questions are compulsory. Section A will be prepared such that questions i 

through v are multiple-choice questions, while questions vi through x will be fill-in-the-blank 

questions. 

Section B (40 marks) shall contain 5 questions (two from each unit with internal choice). 

Each question shall be of 8 marks. The candidate is required to answer all 5 questions. The 

answers should not exceed 200 words.  

Section C (60 marks) shall contain 5 questions, one from each Unit. Each question shall be of 

20 marks. The candidate is required to answer any three questions by selecting these three 

questions from different units. The answers should not exceed 500 words. 



 – vkarfjd ewY;kadu iwjs lsesLVj ds nkSjku ,d lrr ewY;kadu gS vkSj vad d{kk xfrfofèk;ksa] 

d{kk ijh{kk @ vlkbuesaV çLrqfr] lsfeukj vkSj okbok o‚;l ds vkèkkj ij fn, tk,axsA 
çR;sd dkslZ dks 5 bdkb;ksa es foHkkftr fd;k x;k gS rFkk ç'u i= es 3 [kaM gS  

•  ¼ 20 vad½ çR;sd bdkbZ ls nks ç'uksa dks lfEefyr djrs gq, dqy 10 ç'u gksaxsA 

çR;sd ç'u 2 vadksa dk gksxkA lHkh ç'u vfuok;Z gSA ç'u la[;k ils v oLrqfu"V rFkk vi 

ls x fjä LFkku iwfrZ ds çdkj ds gksaxsA   

• ¼40 vad ½ bl [kaM es 5 ç'u gksaxs ¼vkarfjd fodYi ds lkFk çR;sd bdkbZ ls 2 

ç'u½A lHkh 5 ç'u vfuok;Z gSA çR;sd ç'u 8 vadksa dk gksxk।  çR;sd ç'u dk mÙkj 200 

'kCnksa ls vfèkd ugha gksuk pkfg,।  

•  ¼60 vad½ bl [kaM es çR;sd bdkbZ ls 1 ç'u dks lfEefyr djrs gq, dqy 5 ç'u 

gksaxsA bues ls dksbZ 3 ç'u gy djus gSA çR;sd ç'u 20 vadksa dk gksxk। çR;sd ç'u dk 

mÙkj   500 'kCnksa ls vfèkd ugha gksuks pkfg,।  

B.A./B.Sc. Semester I  

  

Course Code  
Course 

Name  
Code  L  T  P  

Total 

Credits  

Maximum Marks  Minimum  

Pass marks 

36%  Internal  External  Total  

MAT4.5DCCT1   Algebra  DCC  9  0  0  6  30  120  150  11/43  

  

Note :  The paper is assigned 9  teaching hours per week.  

 

MAT4.5DCCT 1  

Duration- 3 hours    Maximum marks- 120 

Course objective: Students will learn from the course: 

• Relation between roots and coefficients of polynomial equation of one variable. 

• Solution of cubic equation, bi-quadratic equation. 

• Matrices, its rank, linear independence of its rows and column, Cayley’s Hamilton 

theorem. 

• Algebraic structure Group, its definition, properties, different types of groups, 

subgroups and Cosets. 

• Homomorphism, Isomorphism of groups, Normal subgroup, Quotient group, kernel of 

homomorphism. 

Course Learning Outcomes: This course will enable the students to: 

• Answer about the nature of roots of polynomial equation. 

• Solve cubic and biquadratic equation.  



• Apply matrix theory to find the consistency of system of linear equation and solution 

of it. 

• Appreciate ample types of groups present around us which explains our surrounding 

better, and classify them as abelian, cyclic and permutation groups. 

• Explain the significance of the notion of cosets, normal subgroups and 

homomorphisms. 

Algebra 

Unit - I 

Relation between roots and coefficients of general polynomial equation in one variable, 

transformation of equations, Descartes’ rule of signs, Solution of Cubic equations (Cardono’s 

Method) Biquadratic Equations   (Ferrari Method).  

Unit - II 

Symmetric, Skew symmetric. Hermitian and skew Hermitian matrices. Linear Independence 

of row and column matrices. Row rank, Column rank, Rank of a matrix by Echelon form, the 

characteristic equation of a matrix and eigenvectors. Cayley Hamilton theorem and its use in 

finding inverse of a matrix. Applications of matrices to a system of linear (both homogenous 

and non-homogenous) equations. Theorems of consistency of a system of linear equations.  

  

Unit - III 

Definitions and examples of groups, general properties of groups, subgroups, cyclic groups, 

cosets decomposition, Lagrange’s theorem and its consequences, Fermat’s and Euler’s 

theorems.  

Unit - IV 

Homomorphism and isomorphism of groups, normal subgroups, quotient groups. The 

fundamental theorem of homomorphism. Kernel of homomorphism and its properties.  

Unit - V 

Permutations groups, even, odd and cyclic permutations, transpositions, the alternating 

group-An , Conjugacy, and simple groups. Cayley’s theorem. Order of an element of a group 

and its properties.  

 

MAT4.5DCCT 1  

  



,d pj okyh O;kid cgqinh; lehdj.k ds ewyksa rFkk xq.kkadks aesa laca/k] lehdj.k :ikUrj.k] 

MhdkVsZt fpUg fu;e] f=?kkr lehdj.k dk gy ¼dkMZu fof/k½] prqZ?kkr lehdj.k dk gy ¼Qsjkjh 

fof/k½  

 

lefer] fo"ke lefer] gkfeZf’k;u rFkk fo"kegkfeZf’k;u eSfVªlst] iafDr rFkk LrEHk eSfVªlst dk ,d 

?kkr LorU=rk] iafDr tkfr] LraHk tkfr bpsy‚u Q‚e }kjk eSfVªDl dh tkfr vkbxu eku] vkbxu 

lafn’k rFkk eSfVªDl dh vfHky{kf.kd lehdj.k] dsyh gsfeYVu izes; rFkk eSfVªDl ds izfrykse Kkr 

djus esa iz;ksx] lehdj.k ds jSf[kd fudk; ¼le?kkr ,oa vle?kkr½ esaeSfVªDl dk iz;ksx] ljy 

lehdj.k fudk; dh laxrrk ds izes;A  

 

xzqi dh ifjHkk’kk,a mnkgj.k rFkk O;kid izxq.k, mixzqi] pdzh; xzqi] lg&leqPp;] foHkfDrdj.k] 

ykxzkUtizes; vkSj mlds fuxeu] QjesV~l rFkk vk;yj izes;A  

 

xzqiksa esa lekdkfjrk o rqY;dkfjrk] fof'k"V mixzwi oa foHkkx xzqi] lekdkfjrk dk ewy izes;] 

lekdkfjrk dh vf"V vkSj mlds izxq.kA  

 

dep; xzqi] le] fo"ke o pØh; Øep;z] i{kkUrj.k]] ,dkUrjxzqi , la;qfXerk] ljyxzqi] dSyh izes;, 
xzqi ds vo;oksa dh dksfV rFkk mlds izxq.kA  

 

REFERENCE BOOKS:  

1. Chandrika Prasad :The Text Book of Algebra and Theory of Equations, Pothishala Pvt 

Ltd. Allahabad.   

2. Vashitha, A.R.: Modern Algebra, Krishna Prakashan Mandir, Meerut  

3. Gokhroo et. Al.: Group Theory (English/Hindi Ed.) Navkar Prakashan, Ajmer.  

4. P.B. Bhattacharya and Others: Basic Abstract Algebra (2nd Edition) Camb. University 

Press Indian Edition,1997   

5. Herstein I. N.: Topics in Algebra Wiley Eastern Ltd. New Delhi (1975)  

6. Bansal, Bhargava & Agarwal: Abstract Algebra, Jaipur Publishing House, Jaipur. 

 

 

B.A./B.Sc. Semester II 

Course Code  
Course 

Name  
Code  L  T  P  

Total 

Credits  

Maximum Marks  Minimum  

Pass marks 

36%  Internal  External  Total  

MAT4.5DCCT2   Calculus  DCC  9  0  0  6  30  120  150  11/43(36%) 

 

Note :  The paper is assigned 9 teaching hours per week.   

 



MAT4.5DCCT 2  

Duration- 3 hours    Maximum marks- 120 

Course objective: The aim of this course is to introduce the learners the concept of: 

• Differential calculus: Application of differentiation to find the geometric properties of 

a curve such as curvature, asymptotes, singular points, stationary points and curve 

tracing. 

Differentiation for the function of several variables. 

• Integral calculus: Calculation of the length of plane curves, volume and surface area 

of solid of revolution with the help of integration. 

Beta-Gamma functions and multiple integrals. 

Course Learning Outcomes: This course will enable the students to: 

• Find Partial derivatives, total derivatives of the given functions of two  or more 

variables.  

• Apply the concepts to find minimum and maximum values of functions. 

• Understand the concepts of Curvature and derive Formulae for curvature.  

• Understand the concept of asymptote. 

• Find the nature of the function by tracing it. 

• Calculate the length of plane curves, Volume  and  Surfaces area  of solid of 

Revolution. 

• Determine Beta and Gamma functions. 

• Determine double and triple integrals. 

• Perform differentiation and integration under the sign of integration. 

Calculus  

Unit – I 

Pedal equation of a curve, Envelope and Evolutes, Asymptotes, Curvature: Various Formulae, 

Centre of curvature, chord of curvature and related problems.  

Unit - II 

Partial differentiation, chain of variables, Euler’s theorem on homogeneous functions, first 

two differential coefficients of an implicit functions. Taylor’s theorem for functions of two 

variables, Jacobians with properties.  

Unit - III 

Maximum – Minimum and saddle points of functions of two and three variables connected by 

a relation. Lagrange’s method of undermined multipliers. Test of concavity and convexity, 

points of inflexion, multiple points, curve tracing in Cartesian and polar coordinates (standard 

curves).  

Unit - IV 

Differentiation and Integration under the sign of integration, Beta and Gamma functions, 

double integrals, change of order of integration, transformation in polar coordinates.   



Unit - V 

Quadrature, rectification, volume and surface of solid of revolution. Triple integrals. 

Dirichlet’s integrals and Liouville’s extension.    

  

MAT4.5DCCT 2 

vofèk 3 ?kaVs  vfèkdre vad 120 

 

 

odz dh ikfnd lehdj.k vUok yksi rFkk dsUnzt] vuUr Lif’kZ;ksa] odzrk o lacaf/kr lw= ] odzrk 

dsUnz odzrk thok vkSj muls lacaf/kr iz’uA  

 

vkaf’kd vodyu pjksa dh dfM+;kWa] le ?kkrQyuksa dk vk;yj izes;] vLi”V Qyuksa ds 

izFke&f}rh; vodyu xq.kkadAnks pjksa okys Qyuksa dk Vsyj izes;Atdkfc;u o mlds xq.k /keZA  

 

nks o rhu pjksa okys Qyuksa ds mfPp"B] fufEu”B ,oa iY;k.k fcUnq vfu/kk;Z xq.kkadksa dh ykxzkUt 

fof/kA  mRryrk ,oa voryrk] ufr ifjorZu fcUnq ,o acgqy fcUnq gsrq ifj{k.kAodz vuqjs[k.k /kqohZ; 

o dkfrZ; funZ’kkadksa esa ¼vkn’kZ odzksa dk½A   

  

lekdyu fpUg ds vUrxZr vodyu o lekdyu] chVk o xkekdyu % f}lekdyu Kkr 

djukAlekdyu ds dze esa ifjorZu djuk ,oa /kzqoh; funsZ’kkadksa esa ifjorZu djukA  

 

{ks=Qy] pkWidyu] ifjØe.k ls çkIr Bkslksa ds vk;ru ,oa i`"B] f=lekdyu] fMfjpysV lekdyu 

vkSj mldk fyosyh O;kidhdj.kA   

 

REFERENCE BOOKS:  

1. Gorakh Prasad: Text Book of Differential calculus, Pothishala Pvt. Ltd., Allahabad  

2. Gorakh Prasad: Text Book of Integral calculus, Pothishala Pvt. Ltd., Allahabad  

3. Piskunov N.: Differential and Integral calculus, Peace Publications, Moscow  

4. Gokhroo et. al.: Differential Calculus (English/Hindi Ed.) Navkar Prakashan, Ajmer.  

5. Gokhroo et. al.: Integral Calculus (English/Hindi Ed.) Navkar Prakashan, Ajmer.  

6. Erwin Kreyszig: Advance Engineering Mathematics John Willey and sons 1999.    

B.A./B.Sc. Semester III   

Course Code  
Course 

Name  
Code  L  T  P  

Total 

Credits  

Maximum Marks  
Minimum  

Pass 

marks 

36%  
Internal  External  Total  

MAT5.0DCCT3 
Higher 

Calculus  
DCC  9  0  0  6  30  120  150  11/43   



  

Note :  The paper is assigned 9 teaching hours per week.  

  

 MAT5.0DCCT3 

Duration- 3 hours    Maximum marks- 120 

Course objective: Students will be introduced to the: 

• Concept of convergence of sequence, series and improper integral. 

• Concept of uniform convergence as an extension of convergence of sequence and 

series.  

• Riemann integral and its properties. 

• Improper integral and its convergence. 

Course Learning Outcomes: This course will enable the students to: 

• have strong foundation in basic concepts of Real Analysis which will enrich them to 

have a good knowledge in Pure Mathematics. 

• Take advanced level courses in Real Analysis and Topology. 

• Carry out a rigorous analysis of calculus of functions of a real variable.  

• Write, in a logical manner, important theorems, its proof and properties of continuous, 

differentiable and integrable functions.   

Higher Calculus 

Unit - I 

Limit ε-δ definition of the limit of a function, Limit of functions of one and two variables, 

Continuity, classification of discontinuities, Sequential continuity, Properties of continuous 

functions, Uniform continuity, Continuity of functions of two variables.   

Unit - II 

Differentiability, Chain rule of differentiability, Differentiability of functions of two 

variables, Darboux's intermediate value theorem for derivatives, Mean Value Theorems and 

their geometrical interpretations, Taylor's theorem with various forms of remainders, Taylor's 

theorem for functions of two variables.  

Unit - III 

Riemann integral, Partition, Darboux sums, Lower and Upper integrals, Integrability of 

continuous and monotonic functions.  the fundamental theorem of Integral Calculus, Mean 

value theorems of Integral Calculus.   

Unit - IV 

Real sequence, definition, Theorems on limits of sequences, Bounded and monotonic 

sequences, Cauchy’s convergence criterion.  



Infinite Series of non-negative terms, Comparison tests, Cauchy's nth root test, Ratio tests, 

Raabe's, logarithmic, De Morgan and Bertrand's tests Alternating series, Leibniz theorem, 

Absolute and conditional convergence.   

Unit – V 

Uniform convergence of series of functions, Weierstrass M-test, Abel's and Dirichlet’s test for 

uniform convergence.  Improper integrals and their convergence, Comparison tests, Abel's 

and Dirichlet's tests, Fourier Series, Fourier expansion of piecewise monotonic functions.  

  

MAT5.0DCCT3 

vofèk 3 ?kaVs vfèkdre vad 120 

 

lhek ε-δ lhek dh  ifjHkk"kk] ,d rFkk nks pjksa ds Qyuksa dh lhek] lkarR;rk] vlkarR;rk dk 

oxhZdj.k] vuqdzeh; lkarR;rk] larr Qyuksa ds izxq.k] ,dleku lkarR;rk] nks pjksa okys Qyuksa dh 

lkarR;rkA  

 

vodyuh;rk] vodyuh;rk dk J`a[kyk fu;e] nks pjksa okys Qyuksa dh vodyuh;rk] vodyt 

dsMkWcw e/;orhZ eku izes;] e/;eku izes; rFkk mudk T;kferh; vFkZ] fofHkUu izdkj ds 'ks"kQy okyk 

Vsyj izes;] nks pjksa okys Qyuksa dk Vsyj izes;A  

 

jheku lekdyu] foHkktu] MkWcZw ;ksx] fupyk rFkk Åijh lekdy] larr rFkk ,dfn"V Qyuksa dh 

lekdyuh;rk] lekdy xf.kr dk ewy izes;] lekdy xf.kr ds e/;eku izes;A  

okLrfod vuqdze] ifjHkk"kk] okLrfod vuqdze dh lhek laca/kh izes;] ifjc) rFkk ,dfn"V vuqdze] 

dks"kh vfHklj.k dlkSVh] v_.kkRed inksa okyh vuUr Jsf.k;k¡] rqyuk ijh{k.k] dks’kh ijh{k.k] vuqikr 

ijh{k.k] jsch] y?kqxq.kd rFkk fMekxZu ijh{k.k] ,dkUrj Js.kh] yscuht izes;] fujis{k rFkk l’krZ 

vfHklj.kA  

Qyuksa dh Js.kh dk ,dleku vfHklj.k] ,dleku vfHklj.k ds fy, okbZLVªkl ,e ijh{k.k] ,scy 

rFkk fMfjpfyV ijh{k.k] vuUr lekdy rFkk mudk vfHklj.k] rqyuk ijh{k.k] ,scy rFkk fMfjpfyV 

ijh{k.k] Qwfj, Js.kh] ,dfn"V Qyuksa ds Qwfj, izlkjA   

 

REFERENCE BOOKS:  

1. Real Analysis: Shanti Narayan  

2. Real Analysis: G. N. Purohit  

3. Real Analysis : Bhargava & Goyal  

4. Advanced Calculus: Gokhroo et. al. (English / Hindi Ed.)  

5. Theory of Convergence: Gokhroo et. al. (English / Hindi Ed.) Navkar Prakashan, 

AJMER. 

  



 

 

B.A./B.Sc. Semester IV  

Course Code  
Course 

Name  

Cod

e  
L  T  P  

Total 

Credits  

Maximum Marks  
Minimum  

Pass marks 

36%  Internal  External  Total  

MAT5.0DCC4   
Differentia

l Equations  

DC

C  
9  0  0  6  30  120  150  11/43 

  

Note :  The paper is assigned 9 teaching hours per week.   

MAT5.0DCCT 4 

Duration- 3 hours    Maximum marks- 120 

Course objective: Students will be introduced to the concept of ordinary and partial 

differential equations and their solutions. 

Course Learning Outcomes: This course will enable the students to: 

• Solve first order and first-degree, first order and higher degree ODE(ordinary 

differential equation). 

• Solve linear differential equation with constant coefficients, Homogeneous 

differential equation, simultaneous differential equation and total differential equation. 

• Solve linear differential equation of second order. 

• Solve the differential equation problems using  power series method. 

• Understand and solve partial differential equation of first and higher order.  

• Classify linear PDE of second order. 

 

Differential Equations  

Unit - I 

Degree and order of differential equations, Equations of first order and first degree, Equations 

in which the variables are separable, Homogeneous equations, Linear equations and 

equations reducible to the linear form, Exact differential equations, Integrating Factors, First 

order and higher degree equations solvable for x, y, p, Clairaut’s form and Singular solutions, 

Geometrical meaning of a differential equation, Orthogonal trajectories. 

Unit - II 

Linear differential equations with constant coefficients, Homogeneous Linear ordinary 

differential equations, Ordinary simultaneous differential equations, Total differential 

equations. 

Unit - III 



Linear differential equations of Second order, Transformation of the equation by changing 

dependent variable/the independent variable.  Methods of variation of parameters. 

Series solution of differential equations, Power series method, Bessel, Legendre and Hyper 

geometric equations, Bessel, Legendre and Hyper geometric functions and their properties. 

Unit - IV 

Partial differential equations of the first order, Lagrange’s solution, some special type of 

equations which can be solved easily by methods other than the general method, Charpit’s 

general method of solution. 

Unit - V 

Partial Differential equations of second order and higher orders, Classification of linear 

Partial differential equations of second order, Homogeneous and non-homogeneous equations 

with constant coefficients, Partial differential equations reducible to equations with constant 

coefficients, Monge’s methods. 

MAT5.0DCCT 4 

vofèk 3 ?kaVs vfèkdre vad 120 

 

 
vody lehdj.k dk dze rFkk ?kkr] izFke Js.kh rFkk izFke ?kkr ds vody lehdj.k] pj 

izFkDdj.k] le?kkr lehdj.k] jSf[kd lehdj.k rFkk jSf[kd lehdj.k esa lekuhr lehdj.k] ;FkkFkZ 

vody lehdj.k] lekdy [k.M] x,y,p ds fy, gy okys izFke dze rFkk mPp ?kkr ds lehdj.k] 

DykjsV :i] fofp= gy] vody lehdj.k dk T;kfefr vFkZ] yEcdks.kh; laNsnhA  

 

vpj xq.kkad okys jSf[kd lehdj.k] jSf[kd le?kkr lehdj.k] lk/kkj.k ;qxir vody lehdj.k] 

iw.kZ vody lehdj.kA  

 

f}rh; dze ds jSf[kd vody lehdj.k] vkfJr pj] Lora= pj dks cny dj lehdj.k dk 

:ikarj.k] izkpy forj.k fof/k] vody lehdj.k dk Js.kh gy]  

?kkr Js.kh fof/k] csly] ystkUMªs rFkk gk;ijT;kferh; lehdj.k] csly] ystkUMªs rFkk gk;ijT;kferh; 

Qyu gy rFkk izxq.kA  

 
izFke dze ds vkaf’kd vody lehdj.k] ykxzkat gy] O;kid fof/k ds vfrfjDr vU; fof/k;ksa ls gy 

gksus okyh fo’ks"k izdkj dh lehdj.k] gy gsrq pkjihV O;kid fof/kA  

  
f}rh; rFkk mPp dze ds vkaf’kd vody lehdj.k] f}rh; dze ds jSf[kd vkaf’kd vody 

lehdj.kksa dk oxhZdj.k] vpj xq.kkadksa okys le?kkr rFkk vle?kkr lehdj.k] vpj xq.kkad okys 

vkaf’kd vody lehdj.kksa esa lekuhr lehdj.k] eksaxs fof/kA  

REFERENCE BOOKS:  

1. Ray and Chaturvedi: Differential Equations.   

2. Sharma and Gupta: Differential Equations.   



3. Bansal and others: Differential Equations.  

4. Gokhroo et. al.:  Ordinary Differential Equations, (English / Hindi Ed.). 

5. Gokhroo et.al.: Partial Differential Equations, (English / Hindi Ed.) Navkar 

Prakashan, Ajmer. 

  

B.A./B.Sc. Semester V  

  

Course Code  
Course 

Name  
Code  L  T  P  

Total 

Credits  

Maximum Marks  
Minimum  

Pass marks 

36%  Internal  External  Total  

MAT5.5DCCT5 

Ring 

Theory 

and 

Vector 

Spaces  

DCC  9  0  0  6  30  120  150  11/43 

  

Note :  The paper is assigned 9 teaching hours per week.  

  

MAT5.5DCCT 5 

Duration- 3 hours    Maximum marks- 120 

Course objective: Students will learn from the course: 

• Algebraic structure ring, integral domain, field and their properties. 

• Ring morphism, embedding of a ring and field of quotient. 

• Ideals and its types. 

• Explore the concepts of unique factorization domain, Euclidean ring,  polynomial 

rings and polynomial over rational field. 

• Vector space, its properties and examples, basis, dimension and vector space 

homomorphism(linear transformation). 

• Matrix representation, rank-nullity theorem, dual space. 

• Eigen values and eigen vector, similar matrices and diagonalization of matrices. 

Course Learning Outcomes: This course will enable the students to: 

• Understand the fundamental concept of rings, integral domains, fields and vector 

space. 

• Know about ring homomorphisms and isomorphisms theorems of rings. 

• Construct quotient fields for integral domains. 

• Appreciate the significance of unique factorization in integral domains. 

• Define and analyze linear transformations between vector spaces. 

• Compute the matrix of linear transformation 



• Understand the concepts of eigenvalues, eigenvectors, rank, nullity, invertibility of 

matrices and Diagonalization of matrix. 

Ring Theory and Vector Spaces  

Unit - I  

Introduction to Rings, Zero divisors, Integral Domain and Fields, their examples and 

properties.  Characteristic of a ring and integral domain.  Sub rings, subfields, Prime field, 

Ring homomorphism, Embedding of Rings, Field of quotients of an integral domain. 

Unit- II 

Ideals and their properties.  Principal ideal and principal ideal ring, Prime ideal, Maximal 

ideal.  Ideals and Quotient rings, Euclidean rings, Unique Factorization Domain, Polynomial 

rings, Polynomials over the rational fields.  

Unit - III 

Vector space definition and examples, subspaces, sum and direct sum of subspaces, linear 

span, linear dependence, Independence and their basic properties, Basis, dimension, finite 

dimensional vector spaces, Existence theorem for basis, invariance of the number of elements 

of a basis set, Dimension of a subspace, complimentary subspace, quotient space and its 

dimension.   

Unit - IV 

Linear Transformations and their representation as matrices, the algebra of linear 

transformations, the Rank-Nullity theorem, change of basis, Dual space, Dual Basis.   

Unit - V 

Eigen values and Eigen vectors, similar matrices, equivalent matrices, Similarity of Linear 

transformations, Reduction to triangular form, Minimal Polynomial, Diagonalization of 

Matrices.  

MAT5.5DCCT 5 

  

fjax ifjp; ] 'kwU; Hkktd] iw.kkZafd; çkar] {ks= ds mnkgj.k o çxq.k] fjax o iw.kkZafd; çkar dk 

vfHky{k.k] mifjax] mi{ks=] vHkkT; {ks=] fjax lekdkfjrk] fjax dk var:LFkkiu] foHkkx {ks=A 

 

xq.ktkoyh o mlds çxq.k] eq[; xq.ktkoyh] eq[; xq.ktkoyh fjax] vHkkT; xq.ktkoyh] mfPp"B 

xq.ktkoyh] foHkkx fjax] ;wfDyMhvu fjax] vf}rh xq.ku[kaMu; çkar] cgqin fjax] ifje; {ks= ij 

cgqinA 

 

lfn’k lef"V ifjHkk"kk rFkk mnkgj.k] milef"V] milef"V dk ;ksx rFkk lh/kk ;ksx] jSf[kd foLr`fr] 

jSf[kd vkfJrrk] Lora=rk rFkk muds ewy xq.k] vk/kkj] foek] ifjfer fofe; lfn’k lef"V] 



vfLrRork izes;] vk/kkj leqPp; esa vo;okas dh la[;k esa lekurk] milef"V rFkk mldh foek] iwjd 

milef"V] foHkkx lef"V rFkk mldh foekA  

 

jSf[kd :ikUrj.k ,oa mudk eSfVªDl fu:i.k] jSf[kd :ikUrj.k dk chtxf.kr] lef"V lekdkfjrk] 

jSf[kd :ikUrj.k dh dksfV rFkk 'kwU;rk] flYosLVj dk 'kwU;rk dk fu;e] vk/kkj dk ifjorZu] }Srh 

lef"V] }Srh vk/kkjA  

 
vkbxsu eku rFkk vkbxsu lfn’k] leku eSfVªlst] rqY; eSfVªlst] jSf[kd :ikUrj.k dh le:irk] 

eSfVªDl dk f=Hkqth; :i esa leu;u] U;wure cgqin] eSfVªDl dk fod.khZdj.kA   
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Duration- 3 hours    Maximum marks- 120 

Course objective: Students will learn from the course: 

• Axioms of the real numbers, supremum, infimum, open and closed sets in R, 

compactness,  connectedness, the Bolzano-Weierstrass, Heine-Borel Theorems. 

• About Metric spaces, its properties, convergence, continuity, uniform continuity, 

completeness and denseness. 

• About complex numbers and their geometrical representation. 

• About the concept of limit, continuity, differentiability and analytic functions. 

• Concept of conformal mapping, it’s necessary and sufficient condition, bilinear 

transformation and some elementary transformation. 

Course Learning Outcomes: This course will enable the students to: 

• Have a strong foundation in basic concepts of Analysis which will enrich their 

knowledge in Pure Mathematics.  



• Appreciate how the  concept of distance is taken to define an abstract space (Metric 

space) 

• Concepts of  Continuity, Connectedness and Compactness in metric space. 

• Understands curves and region in the complex plane, stereographic projection, 

Complex valued functions. 

• Evaluate limits, Convergence, continuity, Differentiability in the extended plane, 

• Understands analytic functions, Cauchy-Reimann equations and its application. 

• Understands conformal mapping, its necessary and sufficient condition, bilinear 

mapping. 

• Understands and sketch complex valued functions. 

Analysis  

Unit - I    

Real Number System as a complete Ordered Field.  The point set theory, Open and Closed 

sets, Limit point of a set, Neighborhood, Bolzano-Weierstrass theorem, Heine-Borel theorem, 

Compactness, connectedness, Cantor's ternary set.   

Unit - II  

Definition and example of a metric space, Diameter of a set, Bounded set, Open sphere, 

Interior point and Interior of a set, Closed set, Closed Sphere, Derived and Closure of set, 

Properties of Open and Closed sets, Boundary point of set, Convergent and Cauchy 

sequences, complete metric space, Cantor's Intersection theorem.  Dense subset, Baire 

Category theorem.  

Unit - III   

Limit of a function, Continuous function, theorem on necessary and sufficient conditions for 

continuity of a function, Uniform continuity, Contracting mapping, Banach Fixed Point 

theorem, Equivalent metric spaces, Compactness, sequentially compactness, Totally Bounded 

space, Finite Intersection properties.   

Unit - IV    

 Complex Numbers as ordered pairs, Complex plane, Geometrical representation, Connected 

and compact sets, Curves and region in the complex plane, Statement of Jordan curves 

theorem, Extended complex plane and stereographic projection, Complex valued functions 

limits, Convergence, continuity, Differentiability in the extended plane, Analytic functions.  

Cauchy-Reimann equations (Cartesian & Polar forms).  

 Unit - V   

Harmonic functions, Construction of conjugate function, conformal mapping, Necessary and 

sufficient conditions for conformal mapping, Elementary mapping, Fixed point, Inverse 

point, Bilinear transformation, Transformations: w = 1/2 (z+1/z), w = z2, w = 2z,  w = sin z, 

w = cos z and w = exp z.  
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okLrfod la[;k fudk; dk iw.kZ dzfed {ks= okyk :i] fcUnq leqPp; fl)kar] foo`r ,oa lao`r 

leqPp;]  leqPp; dk lhek fcUnq] izfros’k] O;qRiUu] ckWytkuksa ckbZLVªkl izes;] gSuhcksjsy izes;] 

lgarrk, lac)rk] dSUVj VuZjh leqPp;A  

 

nwjhd lef"V;k¡] ifjHkk"kk ,oa mnkgj.k] leqPp; dk O;kl] ifjc) leqPp;] foor̀ xksyk ¼xsan½ 

vkarfjd fcUnq]  

vkarfjd leqPp;A lao`r leqPp;] lao`r xksyk]  O;qRiUu ,oa laojd leqPp; A  foo`r ,oa lao`r 

leqPp;ksa ds xq.k/keZA  leqPp; dk lhekar fcUnqA  vfHklkjh ,oa dkW’kh vuqdzeA  iw.kZ nwfjd lef"VA  

dsaVj loZfu"B izes;] la?ku mileqPp;] cs;j Js.kh izes;A  

Qyu dh lhek] larr Qyu] Qyuksa dh lkarR;rk ds fy, vko’;d ,oa i;kZIr izfrca/k] ,d leku 

larrrk] laf{kIr ¼dkVªsfDVax½ izfrfp=.k] ckukd fLFkj fcUnq izes;] rqY; nwfjd lef"V lgarrk] 

vuqdze’k% lagr] iw.kZ ifjc) lef"V] ifjfer loZfu"Brk xq.k/keZA   

dzfer ;qXe ds :i esa lfEeJ la[;k,¡] lfEeJ lery] lfEeJ jkf’k;ksa dk T;kfefr fu:i.k] lac) 

rFkk lagr leqPp;] lfEeJ ry esa odz rFkk {ks=] tkMZu doZ izes; dk dFku] foLrkfjr lfEeJ ry 

rFkk f=foe iz{ksi] lfEeJ pjksa ds lfEeJ Qyuksa dh lhek] lkarR;rk] vodyuh;rk] fo’ysf"kd 

Qyu] dkW’kh jheu lehdj.k ¼dkfrZ; ,oa /kzqoh; :i½A  

izlaoknh Qyu] la;qXeh Qyu dk fu/kkZj.k] vuqdks.k izfrfp=.k] izfrdks.k izfrfp=.k ds fy, vko’;d 

,oa i;kZIr izfrca/k] izkjafHkd çfrfp=.k] fulpj fcUnq, izfrykse fcUn, f}jsf[kd :ikarj.k]sa ]:ikarj.k% 

w = 1/2 (z+1/z),  w = z2, w = 2z, w = sin z , w = cos zz rFkk w = exp zzA  
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