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(Revived Sylabus w.e.f, 2018-19)

I AJISe.d Mathematies) Syllabus
1Chnber Mased Credit System)
TN, Garhwal University, Srinagar (Garhwal) U, K.

Semester | CoreCounse | Skill Enhancement | Discipline Specific
(04) Course Elective
(SEC) (02) (DSE) (02)
1 DifTerential Caleulus
Credit-Bo { Theory-
e US5¥TulerialOl)
2 Differential Equations
Credit-06 { Theory-
05+ Tuterial-01)
3 eal Analysis SEC
Credit-06 | Theory- Credit-04
054 Tutorial-01)
4 Algehra SEC
Credit-06 ( Theory- Credit-04
05+ Tutorial-01) .
5 SEC DSE1A
Credit-04 Credit-06 (Theory-
05+ Tutorial-01)
o SEC DSEIN
Credit-04 Credit-06 (Theory-
05+ Tutorial-01)
Discipline Specific Electives (DSE)
DSE 1A (Chooscanyone):
1. Matrices
2. Mechanics
1. Linear Algebm

DSE 11 (Choose any onc):

1. Numerical Methods

2. Complex Analysis

3. Linecar I‘mpmning o -
Skill Enhancement Course (SEC): R.‘}ln-nu any m’g

1. Integral Calculus ’
2. Vector Caleulus

1. Theory of Equations
4. Analytical Geometry 1006 \Z
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l[ f:nrr 1. :‘illlll'l'rrmlht Cilenlus

Amit and Continuity (2 and & definition N} o dliseonti i
funetions, :"'i"lll.'l.‘l.'h.'iih" dilteremtintion, l.a:llu:’nr.-zt:u:lr;;::;? I;:'lllmizlﬂ;rl{:::::mh:;:rlt’;’::
th‘ult:t!l.!.. Taylor's theorem with Lagmnpe's mul Cauchy*s fonms of renminder,

']:nylnr & serbes, Maclaurin's series of sin x, cos x, e, bop(lix), (10x)"™, Partial difTerentiation
[:ulur's theorem on homogencous functions. Indetcrminate forms, .
Maxima ond Minima of functions of 1wo varinbles, Tongents mwnd pommal, Curvature
Asymplotes, Singular points, Treing of curves. I'urrumtri:.n-ru-mwiun uI: n;r'm nmi
tracing of parametric curves, Polir coordinates and tracing of curves in polar coordinaes,

Books Recommended

L 1L Anton, 1. Rivens and S, Davis, Calendus, John Wiley and Son
3 S, . Sons, Ine,, 2011,
2. G.B, Thomas and R.L. Finney, Calenlus, I"mmn Fducation, 2007,

Core 2.1: Dilferential Equations

IFirst order exoct differentiol cquations, Integrating Fhetors, Rules to find an inlegrating factor.
First order higher degree equations solvable for x, y, p. Methods for solving higher-order
differentinl equations, Dasic theory of linear differential equations, Wronskian, and its
properties, Solving o differentinl equation by reducing ils order.

Lincar homogenous equations with constant  cocfMicients, Lincar  non-homogenous
equations, The method of variation of parmmeters, The Cauchy-Euler equation, Simullancous
dilTerentinlequations, Total dilTerential equations,

Order and degree of partial dilTerential equations, Concept of linear and non-linear partial
differentinl equations, Formation of lirst order partial differential equations, Linear partial
differential equation of first order, Lagrange's method, Charpit's method,

Books Recommended
1. Shepley L. Ross, Differential Equetions, 3nl Ed., John Wiley and Sons, 1984,

2. 1. Sncddon, Elements of Partlal Differential Equations, McGraw-11ill, Intemational
Edition, 1967.

Core 3.1: Real Analysis _
Finite and infinite scts, Examples of countable and uncountable sets, Real line, Bounded

sets,Suprema and infima, Completeness property of R, Archimedean property of R,
intervals,Conceptoflimit points and statemenl of Bolzano-Weicrstrass theorem,

Real Sequence, Bounded sequence, Cauchy convergence criterion for sequences, Cau:h}:‘s
theorem on limits, order preservation and squecze theorem, monotone sequences and their

canvergence (monolone convergence theorem without proal). . - -
Infinite series. Cauchy convergence criterion for series, Positive term series, Geometrie

series,Comparison test, Convergence of p-scrics, Root mt_._llatiu test, Allernating series,
Leibnitz’s test (Tests of Convergence without proof), Definition and examples of absolute

and conditional convergence. . ) '
Riemann iniegral : Definition and examples, Properties of Riemann integrals, Necessary and

sufficient conditions for integrability, Fundamental theorem,

ded
ﬂ'ﬂﬂl]f! I;?ﬁ?ﬂﬁlnl. Caleulus (Vol. 1), John Wil s (Asia) P, Lid., 2002.
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r ) u.:I i thuntu wod 13, I Sherbent, fraduction to Real Analysis, John Wiley and Sons (Asin)
1", L, 2000,

1. KA. Rows, Elementary Analyyiv- The Theory of Calenfus Sevies- Undergradunte Texts
inMathemitics, Springer Verluyg, 2003,

Core 4.0 Algehen
’_Iluﬂniliun md examples of groups, Examples of abelian and non-abelian groups, the group
ol iintegers under addition and multiiplication modulo n, Cyclic groups, Complex roots of
unity, Cirele group, The general linear group GLa (n,R), Groups of symmetrics of (i) un
isomeelien trlmgle, (1) an equilateral triangle (i) o rectangle, and (iv) a square, Permutation
proups,liven and odd permutations, Group of guitemions,
l!unu:mnnﬂﬂmu’: and isamorphism of groups, Subgroups, Necessary and sufficient condition,
l'.!fnmptu.w ol sbgroups ineluding the center of a group, Order of an element , Cosets, Index
of subgroup, lLagrange's theorem, Normal subgroups: Definition and examples  and
characterizaitions, Quotient groups.
Definition and examples of rings, Examples ol commutative and non-commutative rings:
rings from number systems, Zn the ring of integers modulo n, Ring of real quaternions, Rings
z:dnmﬂc-n. Subrings and ideals, Integral domains and fields, Examples of fields: Zp, Q, R,
)

Books Recommended

I. John B, Fraleigh, A First Conrse in Ahstract Algebra, Tih Ed,, Pearson, 2002,
2, M. Artin, Ahstract Algehra, 2nd Ed., Pearson, 2011

3, Jaseph A Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa, 1999,

DSE 1A.1: Matrices

Types of mutrices: Symmetric matrix, Hermitian matrix, Orthogonal, Involutory matrix
Translation, Dilation, Rotation, Reflection in a point, Line and plane, Mutrix form of
basicgeometric transformations.

Rank of n matrix, Invariance of rank under elementary transformations, Adjoint of matrices,
Inverse of matrices, Reduction to normal form, Solutions of lincar homogenenus and non-
homogencous equations with number of equations and unknowns uplo four, Solutions of a
system of lincar equations using matrices.

Matrices In diagonal form, Reduction o diagonal form upto matrices of order 3, Computation

of matrlx inverses using elementary row operations.

Books Recommended
1AL Kostrikin, Introduction to Algebra, Springer Verlag, 1984,
2. 5. 1. Fricdberg, A. L. Insel and L. . Spence, Linear Algebra, Prentice Hall of India Pvt.

Ltd., New Delhi, 2004,
1. Richard Bronson, Theory and Problems of Matrix Operations, Tata McGraw Hill, 1989,

DSE 1A.2: Mechanics
Conditions of equilibrium of a particle and of coplanar forces acting on a rigid body, Laws

offriction, Problems of equilibrium under forces including friction, Centre of gravity, Work

andpotentiol energy.
Velocity and acceleration of o particle along a curve: radial and transversecomponents (plane

curve), Tangential and n co (space curve), Simple harmanic motion, Simple
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Books Recommended
I, A.S. Ramsay, Staticy, CI3S Publishers and Distributors (Indian Reprint), 1998,

2. AP, Roberts, Statics and Dynamicy with Backgrownd in Mathematics, Cambridge
University Press, 2003,

DSE 1A3: Linear Algebra

Vector spaces, Subspaces, Algebr of subspaces, Quotient spaces, Linear combination of
vectors,Lincar span, Lincar independence, Basis and dimension, Dimension of subspaces.

Lincar ransformations, Null space, Range, Rank and nullity of a lincar transformation,
Matrixrepresentation of a linear transformation, Algebm of lincar trunsformutions, Dual
space, Dualbasis, Double dual, Churacteristic Polynomial , Eigen values and eigen vectors,

Isomorphisms, Isomorphism theorems, Invertibility and isomorphisms, Change of
coordinatematrix.

Books Recommended

. Stephen H. Friedberg, Arnold J. Insel, Lawrence E. Spence, Linear Algebra, 4th Ed,,
Prentice- Hall of India Pvt. Lid,, New Delhi, 2004,

2. David C. Lay, Linear Algebra ond ity Applications, 3rd Ed., Pearson Education Asin,
IndianReprint, 2007,

3. 8. Lang, Introduction to Linear Algebra, 2nd Ed., Springer, 2005.

DSE 1B.1: Numerical Methods

Algorithms, Convergence, Bisection method, False position method, Fixed point iteration
method, Newton's method, Secant method, LU decomposition, Gauss-Jacobi, Causs-Siedel
and SOR iterative methods.

Lagrange and Newton interpolation: linear and higher order, finite difTerence operators.
MNumerical differentiation: forward difference, backward difference and central Difference.
Integration: trapezoidal rule, Simpson's rule, Euler’s method.

Recommended Books

1. B. Bradie, A Friendly Introduction to Numerieal Analysis, Pearson Education, India, 2007,
2. MK, Jain, S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and
Engineering Computation, 5th Ed., New age International Publisher, India, 2007.

DSE 1B.2: Complex Analysis

Limits, Limits involving the point at infinity, Cominuity, Properties of complex numbers,
Regions in the complex plane, Functions of complex variable, Derivatives, Differentiation
formulas, Cauchy-Riemann equations, SulTicient conditions for difTerentiability.

Analytic functions, Examples of analytic functions, Exponential function, Logarithmic
function, Trigonometric function, Derivatives of functions, Definite imtegrals of functions,

Contours, Contour integrals and its examples, Upper bounds for moduli of contour integral,
Cauchy- Goursat theorem, Cauchy integral formula.
Liouville'stheorem ,Examples based on Taylor's and Laurent’s series,

Books Recommended

1. James Ward Brown and Ruel V. Churchill, Cnmp.*ﬂ Varighles and Applications, 8th
Ed. McGraw-Hill International Edition, 2009,
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2JoscphBak and Donald J, Newman, Conplex analysis, 20d Ed., Undergradunte Texts in

Mathematics, Springer-Verlag New York, Inc., New York, 1997, oo

DSE 1B.3: I.hmrl"rnnmmmlnu 1 h -
Linear Programming Problems, Graphical approach for solving some L%, Convex nets, y I
Supporting and separating hyperplancs, Theory of simples method, Optimality al '

unboundedness, The simplex algorithm, Simplex method in tableau format, Introduetion
toantificial varinbles, Two-phuse method, Big-M method and their comparison,

Duality, Formulation of the dual problem, Primal-dual relationships, Economic interpretation
of the dual,

Recommended Books
I. Mokhtar 8. Bazaraa, John J. Jarvis and HanifD. Sherali, Lincar programming and
Network Flows. 2nd Ed., John Wiley and Sons, India, 2004,

2. F.S. Hillier and G.J, Licberman, Introduction to Operations Research, 8th Ed., T
McGraw Hill, Singapore, 2004,

3. Hamdy A. Taha. Operations Research, An Introduction, 8th Ed., Prentice-1all India, 2006,

SEC 1: Integral Caleulus

Integration of rational and irrational functions, Properties ofdefiniteintegmls.

Reduction formulae for integrals of rational and Trigonometricfunctions,Gamma and Beta
funcyions.

Areas and lengths of curves in the plane, Volumes and surfaces of solids of revolution.
Double and triple integrals.

Books Recommended

1. G.B. Thomas and R.L. Finney, Calewlus, 9th Ed., Pearson Education, Delhi, 2005,
2. H. Anton, 1. Bivens and S. Davis, Caleulus, John Wiley and Sons (Asin) P, Lid., 2002.

SEC 2: Vector Calculus

Multiple products,Reciprocal vectors.

Differentiation and partial differentiation of a vector function.
Derivatives of sum, dot productand cross product of two vectors.

Gradient, Divergence and curl, Applications of Green's theorem, Gauss'sdivergence and
Stoke's theorem({without proof)

-

Books Recommended

I. G.B. Thomas and R.L. Finney, Calewlus, 9th Ed., Pearson Education, Delhi, 2005.
2. H. Anton, 1. Bivens and 8. Davis, Calculus, John Wiley and Sons (Asia) P, L1d. 2002,
3. P.C. Matthew's, Vector Caleulus, Springer Verlag London Limited, 1998,

SEC 3: Theory of Equations

General properties of polynomials, Graphical representation of a polynomials, General
properties of equations, Descarte's rule of signs,Positive and tive i

the roots and the coefTicients of equations. Hapntive roots, Relation batweu:
Symmetric functions, Applications symmetric function of the
equations.

Solutions of reciprocal and binomial equations, Algebraic solutions of the cubjc and
biquadratic equations, Propertics of the derived function.

Books Recommended

roots, Transformation of

I. W.S. Bumside and A.W. Pantory The Theory of Equations, Dublin University Press, 1954, W
"J_;-! ,‘,-‘%'4&1!!
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2. C, C. MaeDulTee, Theory of Equations, Jalhn Wiley & Sons Inc., 1954,
SEC 4 Analytieal Geometry

Techniques for sketehing parabolu, ellipse aind Iy perbali,

Definition and equation of sphere, Interseetion of o sphere el o line, Intersection of two
spheres, Tangent plane, Plane of contiet,  Angle of intersection of two spheres,

Delinition and equation of o cone, Guiding curve, Interseetion of a line with cone, Tangent
line and tangent plane, Reciprocal cone, Right eireular cone, The cylinder, Right eircular
evlinder, Enveloping eylinder, Central conicoids .

Books Recommended

L. G.B. Thonus and R.L, Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005,

2. IL. Anton, 1. Bivens and 8, Davis, Calendus, John Wiley and Sons (Asia) Pvt. Ltd., 2002,
3. RAT. Bill, Elementary Treatise on Coordinate Geametry of Three Dimensions, MeMillan

India Ltd, 1994,
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