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Department of Higher Education, Govt. of M.P.

Swami Vivekanand University, Sagar (M .P.) :

Scheme of Examination and Syllabusfor Annual Exam System

Academic Session : 2017-2018

B.Sc/B.A. | Year

Recommended by Central Board of Studies

Paper Number & Title of the Paper- Total | Minimum Internal Minimum | Total
Paper wise Theory | Passing | Assessment | Passing
Maximum | Marks | marksin | maximum marksin
Marks Theory Marks Internal
Assessment
I- Algebraand 40 10
Trigonometry
I1- Calculus and Differential 40 10
Equations 120 40 10 150
[11- Vector Analysis and 40 10
Geometry

Note : There will be three sectionsin each paper , All questions from each section will be compul sory.

Section A (5marks) : This section will contain 5 objective type questions. One from each unit, with the
weightage of 1mark.

Section B (12.5 marks) : This section will contain 5 short answer type questions (each having internal
choice). One from each unit, with the weightage of 2.5 marks.

Section C (12.5marks) This section will contain 5 long answer type questions (each having internal
choice). One from each unit. With the weightage of 5 marks.

There should be 12 teaching periods per week for Mathematics like other Science Subjects.

(6Period Theory + 6 Period Practical)



Swami Vivekanand University, Sagar (M .P.:

AL /AT BefRll & ol a1 qRieqT Yolell & 3IJAR UIeudmH
Do AAT  HUSH GRT LRI
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annua Examination System Wise Syllabus

Recommended by Central Board of Studies

Session 2017-18
Class / dem : B.Sc./ B.A.
I9 / Year - 1% gorg
Subject / fawa : Mathematics/ ITfora
Paper/9eT93 . First / 9eH
Title /e - Algebra and Trigonometry
EISHIECRCRECARIEIR
Max. Marks / 31feread 3fd 140
Unit-1 Rank of a matrix, Normal & Echelon Form of a matrix, Characteristic equations

of amatrix. Eigen values, Eigen vectors, Linear Independence of row and column
matrix.

SHIs—1 | AYE Bl I, 3MPg HI YN Td VA ©U, ATIE Bl IMATIelordh
FHIBROT, TR A, A AR, Uk d &+ g Bl W= |

Unit-2 Cayley Hamilton theorem and its use in finding inverse of matrix, application of

matrix to solve a system of linear (homogenous and non-homogenous) equations,
theorems on consistency and inconsistency of a system of linear equations.
Solving linear equations upto three unknowns.

SHIs—2 | Dol — oifce T U4 g bl YcbH IGg (FHEd T4 SRIHENd) ST B

H 3P ITANT, R TR0 & FHa & g @ ol Mg &1 9arT, WRaw

AHIHRON B AR B FIad] Td Tad] IR YR, 19 S1eid IRl da &

WRap Tl & 8ol |




Unit -3

Relation between the roots and coefficients of a general polynomial equation in
one variable, transformation of equations. Reciprocal equations. Descarte’s rule

of signs.

SHIE—3 | TP R D AW dgUal & FHIDRO & YUl Ud el & did Hde , FHIBION

BT WUIRYT |, Fep¥ FHIBRYT, sl &1 fAprd 14 |

Unit-4

Logic-Logical connectives. Truth Tables, Tautology. Contradiction, Logical
Equivalence, Algebra of Propositions. Boolean Algebra-definition and properties,

switching circuits and its applications. Logic gates and circuits.

SHIg—4 | THURH — Td FANedh, FIal AR, JAoidd IR ATENd, difdhds goard, AT

& IOEToTd | e St — gRWIT U9 S9e R | Regd aRuy ud
IHD AN, ThgR Td TR |

Unit-5

De — Moivre’s theorem and its applications, direct and inverse circular and
hyperbolic functions. Expansion of trigonometric functions. Logarithm of

complex quantities. Gregory’s series, summation of trignometrical series.

SHIE—5 | S—HIZA UHY UG $HD SIUANT, U Ud cbH gwiid Ud SfcuRdd(dd

B | P e BT R, Afas Al &1 g, TR sl
reprorAea ol &1 I |

Text Books:
1. S.I. Loney - Plane Trigonometry Part-11
2. K.B. Datta— Matrix and Linear Algebra. Prentice Hall of India pvt. Ltd. New Delhi 2000.
3. Chandrika Prasad — A Text Book on Algebra and Theory of Equations, Pothishata Pvt. Ltd.
Allahabad.
4. C. L. Liu - Elements of Discrete Mathematics (Second Edition), McGraw Hill, International
Edition, Computer Science Series, 1986
5. AY. fa= ¥ 3rpredl &1 g |
Reference Books::
1. H.S. Hall and S.R. Knight- Higher AlgebraH.M. Publication, 1994
2. N.Jocobson - Basic AlgebraVal. | and 1, W.H. Freeman.
3. |.S. Luther and I.B.S. Passi — AlgebraVol | and |1, Narosa Publishing House.
4. N. Saran and R.S. Gupta — Analytical Geometry of Three Dimension. Pothishata Pvt. Ltd.

Allahabad.



Swami Vivekanand University, Sagar (M .P.:

AL /AT BerRll & ol q1iies qRielT Yolell & SIJHR UIedsH
Do AAT  HUSH GRT LRI
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annua Examination System Wise Syllabus

Recommended by Central Board of Studies

Session 2017-18
Class / dem :B.Sc./B.A.
I /Y ear : 1% gom
Subject / fawa : Mathematics/ ITfora
Paper/q3=Ta= : Second / fg<ima
Title /i@ : Calculus and Differential Equations
Sl U4 3[ddhel FHIBRU]
Max. Marks / 3fferdH 3id 40
Unit-1 Successive differentiation, Leibnitz theorem. Maclaurin’s and Taylor’s series

expansions, Asymptotes.
THIs—1 | ScRIcR 3dhold, otd-ol T8, HFART Td <o Aol 9 foam | saeft |

Unit-2 Curvature, tests for concavity and convexity. Points of inflexion, multiple points,

tracing of curvesin Cartesian and polar coordinates.

[d faN o oC

SHIE—2 | BT, I<Tdl Ud faderdl Bl a¥iev, dfd uRadd g, dgfdg, @i @

g el § gB! BT SR |

Unit -3 Integration of transcendental functions. Definite Integrals. Reduction formulae,

Quadrature, recitification.
SHE—3 | WS el & TG, REd FHdmad §9HaT 94, &b 4

grIh el |

Unit-4 Linear differential equations and equations reducible to the linear form. Exact
differential equations. First order and higher degree equations solvable for x, y

and p, Clairaut’s equation and singular solutions, geometrical meaning of a




differential equation. Orthogonal trajectories.

TPTR—4

RIF ahd THIHROT TG Rgh AHHROT § THMI dbel AHIBROT, T
JAH FHIBROT, T o 3R I § &1 89 AT YIH PIfe Ud Iod G Tadbed

THIARUT, TRl BT THHRUT IR AH 81| adbdd THIHR BT ST 372
- SR

Unit-5

Linear differential equation with constant coefficients. Homogeneous linear
ordinary differential equations. Linear differential equations of second order,
transformation of equations by changing the dependent variable independent

variable , Method of variation of parameters.

3TeR TN dTel YR 3fadhel FHIDHRV], HERYT RIP FHETT Jddhdl FHIBRT,
fgda dife & WRad gdd THHR, Wad oR/WRAT IR b URddad gRI
HATDRO BT BUTIRT, Grarel faeror fafey |

Text Books:
1. Gorakh Prasad — Differential Calculus. Pothishala Private Ltd. Allahabad.
2. Gorakh Prasad - Integral Calculus. Pothishala Private Ltd. Allahabad.

3. D.A. Murray — Introductory Course in Differential Equations. Orient Longman (India) 1967.

4. HeYQY 3=l T7e1 bl Bl &Ko |

Reference Books::
1. G.F. Simmons - Differential Equations, Tata McGraw Hill, 1972

2. E.A. Codington — An Introduction to ordinary differential Equation. Prentice Hall of India.

1961.

3. H. T.H. Piaggio — Elementary Treatise on Differential Equations and their Application, C.B.S.

Publisher & Distributors, Delhi, 1985.
4. S.G. Deo - Differential Equations, Narosa Publishing House.
5. N. Piskunov - Differential and Integral Calculus. Peace Publishers, Moscow.




Swami Vivekanand University, Sagar (M .P.:

AL /AT BerRll & ol q1iies qRielT Yolell & SIJHR UIedsH
Do AAT  HUSH GRT LRI
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annua Examination System Wise Syllabus

Recommended by Central Board of Studies

Session 2017-18
Class / dem : B.Sc./ B.A.
I /Y ear : 1% gom
Subject / fawa : Mathematics/ ITfora
Paper/93-1a= : Third/ Jdg
Title /i@ : Vector Analysis and Geometry

afeer fageryor va sarfafa

Max. Marks / 3fferdH 3id 40
Unit-1 Scalar and Vector Product of three vectors, product of four vectors, Reciproca

vectors, Vector differentiation. Gradient. Divergence and curl.

ShIs—1 | O Gfewl &1 e vd |feer UM, IR FiQwl &1 [UF, gobd |leel, diaw
Jadhe, IeIe, SRS U4 &d |

Unit-2 Vector Integration. Theorems of Gauss. Green. Stoke (without proof) and
Problems based on them.

SPE—2 | AT GG, 1, ¥ 9 Tiahd! y9a (991 Sdfcd) v 39w mika
IR |

Unit -3 Genera equation of second degree, tracing of conics. System of conics, Polar

equation of a conic.

SHIE—3 | g 91 & AYS AHIBRYI, Wichdl BT NIV, WMchd b1, Ahd BT gard
HHIDHRT |

Unit-4 Equation of cone with given base, generators of cone. Condition for three

mutually perpendicular generators, Right circular cone. Equation of cylinder and




its properties.

SHE—4 | QU Y MR W g BT FHD, g b ol T, U URER o oD g

Ofrey, g 2d, de BT FHISRT AR gHqS T |

Unit-5

Central conicoids, Paraboloids, plane sections of conicoids, Generating lines.

Shle—5 | d-ald AThdo], RIS, Mbasl & JHA UTvg, STHd G |

Text Books:
1. N. Saran and S.N. Nigam — Introduction to vector Analysis, Pothishala Pvt. Ltd. Allahabad.
2. Gorakh Prasad and H.C. Gupta-Text Book on Coordinate Geometry. Pothishala Pvt. Ltd.
Allahabad.
3. N. Saran and R.S. Gupta — Analytica Geometry of Three Dimension. Pothishala Pvt.Ltd.
Allahabad (Unit V).
Reference Books::
1. RJ. T. Bell-Elementary Treatise on Coordinate Geometry of Three Dimensions. Macmillan
India Ltd. 1994 (Unit -V)
2. Murray R. Spiegel-Theory and Problems of Advance Calculus. Schaum Publishing Company,
New York.
3. Murray R. Spiegel — Vector Analysis, Schaum Publishing Company, New Y ork.
4. Shanti Narayan- A Text Book of Vector Calculus, S. Chand & Co. New Delhi.
5. Shanti Narayan — A Text Book of Vector Algebra, S. Chand & Co. New Delhi.
6. S.L.Loney - The Elements of Coordinate Geometry. Maemillan and company, London.
7. PK. jan and khalil Ahmad — A Text Book of Analytical Geometry of Two Dimensions.
Macmillan Indian Ltd. 1994.
8. PK. Jain and Khalil Ahmad — A text book of Anaytical Geometry of Three Dimensions,

Willey Eastern Ltd. 1999.
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Department of Higher Education, Govt. of M.P.

Swami Vivekanand University, Sagar (M .P:

Scheme of Examination and Syllabusfor Annual Exam System

B.Sc/B.A. 1l Year

Academic Session : 2018-2019

Recommended by Central Board of Studies

Paper Number & Title of the Paper- Total | Minimum Internal Minimum | Total
Paper wise Theory | Passing | Assessment | Passing
Maximum | Marks | marksin | maximum marksin
Marks Theory Marks Internal
Assessment
I- Abstract Algebra 40 10
I1- Advanced Calculus 40 10
120 40 10 150
I11- Differential Equations 40 10

Note : There will be three sectionsin each paper , All questions from each section will be compul sory.

Section A (5marks) : This section will contain 5 objective type questions. One from each unit, with the

weightage of 1mark.

Section B (12.5 marks) : This section will contain 5 short answer type questions (each having internal
choice). One from each unit, with the weightage of 2.5 marks.

Section C (12.5marks) This section will contain 5 long answer type questions (each having internal
choice). One from each unit. With the weightage of 5 marks.

There should be 12 teaching periods per week for Mathematics like other Science Subjects.

(6Period Theory + 6 Period Practical)




Swami Vivekanand University, Sagar (M .P.:

AL /AT BefRll & ol a1 qRieqT Yolell & 3IJAR UIeudmH
Do AAT  HUSH GRT LRI
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annua Examination System Wise Syllabus

Recommended by Central Board of Studies

Session 2018-19
Class / dem : B.Sc./ B.A.
99 / Year - Second fga
Subject / fawa : Mathematics/ ITfora
Paper/g293 : First/ 9219
Title /i@ : Abstract Algebra

SLORCISRIGE

Max. Marks / 3fferdH 3id 40
Unit-1 Definition and Basic Properties of groups, subgroups, subgroups generated by a

subset, Cyclic groups and simple properties.

SHIs—1 | §HE @I URHMINT Td AHRI WV, IUGHE, SUFedd ¥ Sl SUEHE, daid
HE d AR T

Unit-2 Coset decomposition. Lagrange’s theorem and its corollaries including Fermat’s

theorem. Normal subgroups, Quotient groups.
SHIs—2 | Geaqedd [dAIoH, oISl UHY Ud 96! IUUHI Bl UHY, JHMN SUHE,
fawmT a9g |

Unit -3 Homomorphism and Isomorphism of groups. Fundamental theorem of

homomorphism. Transformation and Permutation group. S, (various subgroups of

Sh, n< 5 to be studied). Cayley’s theorem.

SHIE—3 | TGl DI FHIGINGT T4 JeATDIRdT, FHAIGINGT b1 ¥ UHI, HUTRY U4
P A8 S, (S, & =1 Iu9gE, ddhfoqd 8 fb n< 5). el UHT |




Unit-4 Group Automorphism. Inner Automorphism, group of Automorphisms.
Conjugacy relation and Centraliser. Normaliser. Counting Principle and class
equation of a finite group. Cauchy’s theorem for the finite abelian groups and
non-abelian groups.

ShIg—4 | g WHINAT, 3 WHIN, IWPHINASI b A8, WIFAAT Hae 3R
DRIIBRD, TAHD, T Rigiad vd uRfEd W &1 g FHiexor | aRfAd
3Nl UG 3F—3Tdell A8 & folg dIeh &7 w9y |

Unit-5 Definition and basic properties of rings. Ring homomorphism subrings. Ideals
and Quotient rings. Polynomial rings & its properties. Integral domain and Field.

SHIS—5 | 9T DI URENT Td HMERI Y0T, Il HATHINGT, SUGerd, oTalaet] gd [T
JoTd, 9gUQ 9o Qd IHS U YUl Uid Ud &rF |

Text Books:

1. I.N. Herstein— Topicsin Algebra. Wiley Eastern Ltd. New Delhi, 1977

2. PB Bhattacharya, SK. Jain and S.R. Nagpaul-Basic Abstract Algebra. Wiley Eastern, New

Delhi, 1997
3. #gu<yl fB=dl U Il &l gD

Reference Books:

1. Shantinarayan — A text book of modern Abstract Algebra, S. Chand and Company, New Delhi.

2. Surjeet Singh- A Text Book of Modern Algebra.
3. N. Jacobson — Basic Algebra. Vol. | and I, W.II. Freeman.
4. |.S. Luther and I.B.S. Passi — Algebra. Vol | and |1, Narosa Publishing House.




Swami Vivekanand University, Sagar (M .P.:

AL /AT BerRll & ol q1iies qRielT Yolell & SIJHR UIedsH
Do AIT  HUSH GRT LRI
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annua Examination System Wise Syllabus

Recommended by Central Board of Studies

Session 2018-19

Class / dem : B.Sc./ B.A.
99 / Year - Second fga
Subject / fawa : Mathematics/ ITfora
Paper/q3=Ta= : Second/ fg<ia
Title /<fi® : Advanced calculus

SiziCacE|
Max. Marks / 3fferdH 3id 40
Unit-I Definition of a sequence, Theorems on limits of sequences. Bounded and

monotonic sequences. Cauchy’s convergence criterion, series of non-negative
terms, comparison test, Cauchy’s integral test, Cauchy’s root test, ratio tests,
Raabe’s tests, logarithmic tests, Alternating series. Leibnitz’s test. Absolute and

conditional Convergence.

FIPH DI GRATYT, FJPH B AH R YHY, GRdg T Udfate Igepd B &I
WAV AUGUS, IFRUMAS Y&l o Siofl, JoaT URIEvl, HiRl Bl AHIDA
TepT=R Sofl, feraiieT uRleror, foRuer ud gferaell s7faRor |

Unit-2

Continuity of functions of single variable. Sequential continuity, Properties of
continuous functions. Uniform continuity, chain rule of differentiability. Mean
value theorems and their geometrical interpretations. Darboux’s intermediate

value theorem for derivatives.

SHIE—2

FIA (@ TR Hod), AJHAY AT, Fad Bl & JURH, Th FAM




A, BT BT g FH, A UHI Ud SBT SATRR 31,
Jadmel o folt S &1 Hegad! A U+ |

Unit -3 Limit and continuity of functions of two variables. Partial differentiation. Change
of variables. Euler’s theorem on homogeneous functions. Taylor’s theorem for
functions of two variables, Jacobians.

ShIS—3 | gl TR & Bl I JH UG Aided, 3M¥h b, IRI bl IRIdd, THET
Bl TR AR & THY, T TR & Bl & ol TeR & THI, SIBIfea |

Unit-4 Envelops, Evolutes, Maxima and Minima of functions of two variables.
Lagrange’s multiplier method. Beta and Gamma Functions.

SHIs—4 | AU, Daol, & I & Bl D IeaQ Ud [FAS, oiel & oMl B
fafer, dier g T B |

Unit-5 Double and triple integrals, valumes and surfaces of solids of revolution
dirichlet’s integrals. Change of order of integration in double integrals.

SHs—5 | fg® U4 B—9Add, o @& uRYAT A ST 3MIdT Td U, Siaelcy dATG,
fa® THehd & &9 & IRadH |

Text Books:

1. R.R. Goldbeg — Real Analysis. Oxford & 1.B.H. Publishing co. New Delhi

El A

Gorakh Prasad — Differential Calculus. Pothishala Pvt. Ltd. Allahabad.
Gorakh Prasad — Integral Calculus, Pothishala Pvt. Ltd. Allahabad.
HYQT B! U JABIGH! DI I |

Reference Books::
1. Gabriel Klaumber — Mathematical Analysis. Marcel Dekkar, Ine. New Y ork, 1975
2. T.M. Apostol — Mathematical Analysis, Narosa Publishing House, New Delhi. 1985

D. Soma Sundaram and B. Choudhary — A first course in mathematical Analysis. Narosa

Publishing, House, New Delhi, 1997

Murray R. Spiegel — Theory and Problems of advance Calculus. Schauma Publishing Co. New

York.
5. O.E. Stanaitis— An Introduction to Sequences, Series and improper Integrals.




Swami Vivekanand University, Sagar (M .P.:

AL /AT BerRll & ol q1iies qRielT Yolell & SIJHR UIedsH
Do AAT  HUSH GRT LRI
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annua Examination System Wise Syllabus

Recommended by Central Board of Studies

Session 2018-19
Class,/ ®ell : B.Sc./ B.A.
99 / Year - Second fga
Subject / fawa : Mathematics/ ITfora
Paper/93-1a= > Third/ girg
Title /i@ - Differential Equations

JqhA HHIDHN]

Max. Marks / 3fferdH 3id 40
Unit-I Series solution of differential equations. Power series method, Bessel and

Legendre equations. Bassel’s and Legendre’s functions and their properties —

recurrence and generating function. Orthogonality of functions.

IPls—1 | 3adbel THIHIT BT ol 8, o1 v &1, I Ud ofols AHIBRYI, S¥9el T4

ol Held Ud S9Ta TUIEH, RIg Ud SHd Herd, Held Bl ArfeaandT |

Unit-2 Laplace Transformation. Linearity of the Laplace transformation. Existence
thorem for Laplace transforms. Laplace transforms of derivatives and integrals.
Shifting theorems, Differentiation and integration of transforms.

THIs—2 | AT BUIANYT, AT BUiaRu &) NRIpdl, el BUdRoT & foru 31
TN | TdPhololl Td THIDC BT Alelld BUiaRy, IJFIdR U5 SUiaRvl bl

3qh e Ud HHD A |




Unit -3

Inverse Laplace transforms. Convolution theorem, Application of Laplace

transformation in solving linear differential equations with constant coefficients.

SHIE—3 | UM Sl SUdRYl, Haed YR, @R IUMdI dTel WRgdh 3fadel FHIBRUN

DI B B H A SUCRN & FFIANT |

Partial differential equations of the first order. Lagrange’s solution. Some special
types of equations which can be solved easily by methods other than the general

method. Charpit’s general method.

Ihle—4 | YU I & NP 3dhad THIHRU, Ut fafdy, fal¥dre yeR & Iradd

IJHNHEROT BT AUe A & AfaRed = A gRT WRorar 9 8o, arfie &
s fafer |

Unit-5

Partia differential equations of second and higher orders. Classification of partial
differential equations of second order. Homogeneous and non-homogeneous
equations with constant coefficients. Partial differential equations reducible to

eguations with constant coefficients.

Shls—5 |fgdld g Sod dlfc & IP Jdbd THHIO gl BIfe & PP JIddhdd

FHIHRON BT GHTDHROT IS UMDl & FHET Td JAHLTT FHIBRUT, 2R 0TI
H FHEY SANMRb ahel FHHRT |

Text Books:

1.
2. Sharmaand Gupta - Differential Equation, Pragati, Prakashan Meerut.
3.

4, FAYQY B T=e1 BT B JKSD |

Sharma and Gupta. Integral Transform , Pragati, Prakashan Meerut.

Raysingania- Differential Equation, S.Chand & Company, New Delhi.

Reference Book :

1
2.
3.

D.A. Murray- Introductory Course in differential equation. Orient Longman. India. 1967

G.F. Simnons — Differntial Equations. Tata Mcgraw Hill, 1972

E.A. Codington — An introduction to ordinary differential equations. Prentice Hall of India,
1961

H.T.H. Piaggio — Elementary Treatise on Differential equations and their applications, C.B.S.
Publisher and Distributors, Delhi. 1985

E.D. Rainville— Specia Functions. The Macmillan Company, New Y ork.
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Department of Higher Education, Govt. of M.P.

Scheme of Examination and Syllabusfor Annual Exam System

B.Sc/B.A. 111 Year

Academic Session : 2019-2020
Recommended by Central Board of Studies

Paper Number & Title of the Paper- Total | Minimum Internal Minimum | Total
Paper wise Theory | Passing | Assessment | Passing
Maximum | Marks | marksin | maximum marksin
Marks Theory Marks Internal
Assessment
I- Linear Algebraand 40 10
Numerical Analysis
I1- Real and complex 40 10
Anaysis 120 40 10 150
I11- Optional Paper 40 10

*|11 A Statistical methods, |11 B-Discrete Mathematics, 111 C-Mechanics, |11 D-

Mathematical Modelling, 111 E-Financial Mathematics.
(Optional Paper should be different from main subject.)

Note : There will be three sections in each paper, All questions from each section will be

compulsory.

Section A (5marks) : This section will contain 5 objective type questions. One from each unit,
with the weightage of 1mark.

Section B (12.5 marks) : This section will contain 5 short answer type questions (each having
internal choice). One from each unit, with the weightage of 2.5 marks.

Section C (12.5marks) This section will contain 5 long answer type questions (each having
internal choice). One from each unit. With the weightage of 5 marks.

There should be 12 teaching periods per week for Mathematics like other Science Subjects.

(6Period Theory + 6 Period Practical)




Swami Vivekanand University, Sagar (M .P.) :

AL /AT BerRll & ol q1iies qRielT Yolell & SIJHR UIedsH
Do AAT  HUSH GRT LRI
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annua Examination System Wise Syllabus

Recommended by Central Board of Studies

Session 2019-20
Class,/ ®ell : B.Sc./B.A.
v/ Year . Third g
Subject / fawa . Mathematics/ ToTd
Paper/9eT93 . First/ 9o
Title /i@ : Linear Algebraand Numerical Analysis
WRae ForTg vd dEds fageryor
Max. Marks / 31feread 3fd . 40
Unit-1 Definition and examples of vector spaces, Subspaces, sum and direct sum of

subspaces. Linear span, Linear dependence. Independence and their basic
properties Basis, Existence theorem for basis, Extension Theorem Invariance of
the number of elements of a basis. Dimension, Finite dimensional vector spaces,
Existence of complementary subspaces of a subspace of a finite dimensional

vector space. Dimension of sum of subspaces. Quotient space and its dimension.

ghle—1 | |y T &I YRYIYT T I&TeXV, SUFARE, SUFHARCIl &I I Ud Jogel
AT, g faxgfa, IRad wRazar, @l U@ S Jl YURH IMER, aRMAT
frir afder waftedl, smuR &1 IR W, IR U9, oeR H sfagal &
AT B AURaceiedr, faar aRfAd i afeer wofe 31 Suddfe &1 b
SUFAE BT ARk, SUFARCAT & AT B fadT, f[9rT wafte vd Swa faar |

Unit-2 Linear transformations and their representation as matrices. Algebra of linear
transformation, Rank-Nullity theorem. Change of basis, dual space, bi-dual space

and natural isomorphism, adjoint of a linear transformation. Eigen values and




eigen vectors of a linear transformation. Diagonalisation. Bilinear.Quadratic and

Hermitian forms.

Yh HUIIRY Td IDT1 3Gy wyvr, geh wuiaren &1 & 1ford, Sirfd
YRIAT W, IR H gRacd  gd Fdie, fggad THfte vd Uit e,
RIF /AR BT Fol™\ ®URYT IRIH HWACROT & MITF HE T A
|feer, fAeolierur, fgueard, fgar vd sfda awern |

Unit -3

Inner Product Space-Cauchy-Schwartz inequality, Orthogonal vectors, orthogonal
complements, orthonormal sets and bases. Bassel’s inequality for finite

dimensional spaces, Gram-Schmidt orthogonalization process.

IR o FAME — BRI W6l JAHDI, dAlfdd AQel, AlMdd YRb TR
Jifde Az Ud oMYR, URMT I waftedl gg 99d &1 srqHtA® a9 e
i g |

Unit-4

Solution of Equations : Bisection, Secant, Regula Falsi, Newton’s methods .
Roots of second degree Polynomials.

Interpolation : Lagrange interpolation. Divided differences. Interpolation formula
using, Differences. Numerical Quadrature. Newton — Cote’s formulae. Gauss

Quadrature formulae.

IO & g —fg—fovre fafdy, Ryave Al e wieshl fafd, <ge= faf,
fgdild 91d & dgUs FHIARUT & Hel | F<ide[ — oSl A=<iaerd fawifor sieR,
R @ SWIRT A I I AHAS &FHe, e dicd JF, T84
&b G |

Unit-5

Linear equations direct methods for solving systems of linear equations (Gauss
elimination. LU decomposition. Cholesky decomposition). Iterative methods
(Jacobi, Gauss-Seidel reduction methods).

Ordinary differential equations : Euler method, Single step method, Runge-
Kutta’s method, multistep methods, Milne Simpson method. Methods Based on

Numerical integration, methods based on numerical differentiation

ShIE—5

Radp FHHR0T, RaH TGN © FH@ DI ' IR DI g e ¢ (s
I, va—g faareH, dieka! f3aem), gaREwn faftar (S fafd, 1=
free fafd), AR sfadhe GG, FaR [AfY, Tdd =Ror fafd | 97 @eer
fafey, ageror A, fem—Rroea Y, S=ame Faemes W s fafeT
TG @IS fddhel- TR MR faferlt |




Swami Vivekanand University, Sagar (M .P.) :

Text Books:
1. K.B. Datta— Matrix and Linear Algebra, Prentice hall of Indiapvt. Ltd. New Delhi, 2000.

2. S.S. Sastry — Introductory Methods of Numerical Analysis, PHI Learning Pvt. Ltd.

Reference Books::
1. K. Hoffiman and R. Kunze — Linear Algebra. 2" Edition. Prentice Hall Englewood Cliff’s

New Jersey, 1971

2. SK. Jain, A Gunawardena & P.B. Bhattacharya — Basic Linear Algebra with MATLAB key
college Publishing (Springer-V erlag)2001

3. S.Kumarsaran-Linear Algebra. A Bermetric Approac Prentice - Hall of India. 200

4. Balaguruswamy — Numerical Methods, Tata McGraw Hill Publication, New Y ork.
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Unit-I Reimann Integral, Integrability of continuous and monotonic functions. The

fundamental theorem of integral calculus. Mean value theorems of integral
calculus. Partial derivatives and differentiability of real-valued functions of two
variables. Schwarz’s and Young’s theorem. Implicit function theorem.

Shig—1 | VHF HHIGA, Fdd Ud Yhale Boldl & FHbIId], FHhe bl ol
T, GGl & ARIHME YR, & Rl & dRKde AM Bl @ 3fifie

JgdheTol Ud ITheT-Iad], TSl T I & JHY IRAT Bl THY |

Unit-2 Improper integrals and their convergence. Comparisn tests. Abel’s and Dirichlet’s
tests. Frullani’s integral as a function of a parameter. Continuity, derivability and
integrability of an integral of afunction of a parameter. Fourier series of half and
full intervals.

SHIT—2 | 3T WATS Ud ST SAARTT, oIl URIETo] 3add Ud fSRaet &1 gRIefoy,
TaAIfeld Bel & 30 H Gl FHGA, A, Tb Iad d Hold & FHSA
ATHAAIAT Ud FHATB IR, 3G Ud gUT 3faRTedl B BIRAR /o7 |




Unit -3 Definition and examples of metric spaces. Nieghbourhoods. Limit points. Interior
points. Open and closed sets. Closure and interior. Boundary points. Subspace of
metric space. Cauchy sequences. Completeness. Cantor’s intersection theorem.
Contraction principle, Real number as a complete ordered field. Dense Subsets.
Baire Category theorem. Separable. Second countable and first countable spaces.

$hE—3 | WP FAME B YRWIYT Ud IaTeRvI, A, AM fawg, snidRe fawg, fagd vd
Agd A, ke Ud R, URA™T fdwg, gl |Afte &1 Su HAfe, diei
SIHH, I, bexX BT WS FHA, Wege Rigid, @ B &5 @ v H
JIIdeh AR, o UG, Rk — DTN UHY, JUahRol, fgdld T
Td GH UMY R |

Unit-4 Continuous functions. Extension theorem. Uniform continuity. Compactness,
Sequential compactness. Totally bounded spaces. Finite intersection Property

continuous functions and compact sets. Connectedness.

SHIs—4 | 9ad e, [IRR gHg, U 999 Fiacd, |eadl, JeHv Haddl qo yRdg
|ffte, aRHT | WIoT, Jdd Bal- Ud Hed a9y, Ja5d |

Unit-5 Complex numbers as ordered pairs. Geometric representation of complex
numbers. Continuity and differentiability of complex functions. Analytic
functions. Cauchy-Reimann  equations. Harmonic functions. Mobius
transformations. Fixed points. Cross ratio. Inverse points. Conformal Mappings.

ShIg—5 | AP GIT BT TH & ®Y W, S AT B S g, |fis
Bl B FAId AR ATHAHRG, fdeei¥e ®ed, DRI FHIGIT,
UFaTal Word, Alfda™ wuiaRer, Rer fowg, [de srquma, ufaa favg, diwrid

hel |

Text Books:
1. Mathematical analysisby S.C. Malik and Savita Arora. New Age Publication, Delhi.
2. G.F. Simmons-Introduction to Topology and Modern Analysis. McGraw Hill, New Y ork 1963
3. L.V.Alhfors, Complex Analysis McGraw Hill, New Y ork.
4. Ay, &= T7o1 hreH b G |

Recommend Books :
1. Walter Rudin-Real and Complex Analysis, McGraw Hill, New Y ork,
2. Ponnuswamy- Complex Analysis, Narosa Publication, New Delhi.
3. R.V. Churchill & JW. Brown , Complex Variables and Application. 5™ Edition, McGraw Hill,
New Y ork, 1990.
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Unit-I Frequency distribution — Measures of central tendency. Mean, Median, Mode,

G.M., H.M. Partition values. Measures of dispersion — Range, Interquartile range,
Mean deviation, Standard deviation, Moments, Skewness and Kurtosis.

ShIg—1 | 3Nl ded—d=1d Ugicd Pl AU, A, HAIEID], dgcTdh, U HIEY, BIHD
A | faWToer) 74, A9 @ AY-URT, raqeie IR, ARd fadge,
A e, amepl, auRT iR HqHad |

Unit-2 Probablity — Event, Sample space, probability of an event. Addition and

Multiplication theorems. Baye’s theorem. Continuous probability — probability
density function and its applications for finding the mean. Mode, median and
standard deviation of various continuous probability distributions. Mathematical
expectation. Expectation of sum and product of random variables. Moment
generating function.

SHE—2 | URGHdT — ", Ulaeel JAfe Bl g @ uiikidar, uiifiear & anT ud
O TR, IS BT UHA, Faq Uedl, URedT g9 B Ud fafie daq




UIehdT dedl & o) @y, 9gcld, HIRID S B H $HD JUAN, IO
TR, ATG1e8d aRT & AN Ud O DI ORI UITR, S0l SIid Bl |

Unit -3 Theoretical distribution — Binomia, Poisson. Rectangular and exponential
distributions, their properties and uses.

SHIs—3 | Hgildd ded — fgug, @i, J¥dieR 3R =TREMdid] ded, gd W0 Ud
TN |

Unit-4 Methods of least squares, Curve fitting, Co-relation and regression. Partia and
multiple correlations (upto three variables only).

SHIR—4 | FATH AR, qPBI BT Ao, AEAdY Yd FHSRIV MG Td 98 Agday
(@ae IF =R qD) |

Unit-5 Sampling-sampling of large samples. Null and alternative hypothesis, Errors of
first and second kinds, Level of significance. Critical region, Tests of significance
based on chi-square.t.F. and Z-statistics.

Shig—5 | Afde—dgs ufdeell &1 Ufdedd, Y Ud ddbiodd YREeU- Yod Ud g
UHR B FeAl, Afemdr WR, Fifde &, dr—av, o AR Z FiRkgd W
MR ATfddT URIeTo |

Text Books:

1. H.C. Saxenaand J.N. Kapoor, Mathematical Statistics, S. Chand and company.
2. M. Ray - Statistical Methods.
3. AY. 2= T rbreHl B S |
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Unit-1 Boolean functions-digunctive & cunjunctive norma forms (canonica & dual

canonical), Bool’s expansion theorem. Relations — Binary relation. Inverse
relation, Composite relation. Equivalence relation, Equivalence classes & its
properties partition of a set.

SHE—1 | g Hod — QAoHEa Ud Ao G9ER w9 (SAldd Ul SeTd
SADA), g BT IR UHA | Hee —fgar Gdy, uldad dee, |aifora |ey,
JoIdT Gdy, JoIar o Td S9d 0T g€, FHTad BT [GHTo |

Unit-2 Partial order relation, Partially ordered sets, totally ordered sets. Hasse diagram.

Maximal and minimal dement, first and last e ement. Lattice — definition and

examples, dual lattice, bounded lattice, distributive lattice, complemented lattice.

SHI—2 | 3T : HH HEY, A : BAG A, TURE BT T, o NG, IdS
ud S orggd, YoM Ud 3ff<d Ifggd, Siield — URWINT Ud IRV, gd

SiTeTdh, URdE SiTeld, [davoiy Sield, IReh STl |




Unit -3 Graph —Definition, types of graphs. Subgraphs. Walk, path, circuit, connected and
disconnected graphs, Euler graph, Hamiltonian path and circuit, Shortest path in
weighted graph, Dijkstra’s Algorithm for Shortest paths.

SHIS—3 | 3Telg — URYIYT Ud UHR I 3MTeld, T, U Td yRUY, Hag U4 3rddg U,
JeR W, BHEINEE Uy R URuy, WIRA e ¥ AgwH U Bg
SISTAHET, TR |

Unit-4 Trees and its properties, Rooted tree, Binary tree, Spanning tree, Rank and nullity
of a graph. Kruskal’s Algorithm and Prim’s Algorithm.

SHIs—4 | 98T U9 I T g¥, F9d 981, fgaar 9e1, S9d gel, 3fTelg &l Sifd gd 3T,
HEhA Td UTSH B TATRIH |

Unit-5 Matrix representation of graphs — Incidence and Adjacency matrix. Cutest and its
Properties, Planar graphs (definition) Kuratowski’s two graphs.

SHIS—5 | 3Meld BT g BV — SIIH Ud YSol=il g, Hedcd Ud IHD U,
R e (TRHTHT), FHRICTERD! & fgaierd |

Text Books:

1. C.L .Liu- Elementsof Discrete Mathematics, McGraw Hill New-Y ork.

2. Narsingh Deo — Graph Theory, Prentice Hall.

3. 7y @1 U 3fpledl Bl Y |
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Unit-I Analytical conditions of Equilibrium of coplanar forces, Virtual work, catenary.

SHIg—1 | FHICI Tl DI ARIERRT & deel¥d Uiaay, Hioud B, Iool |

Unit-2 Forces in three dimensions, Poinsot’s central axis, Null lines and planes. Stable

and unstable Equilibrium.

sas—2 | B a0 9N @1 S i, I Y@ U 99dd, ReR Ud aiReR
ATRITERT |

Unit -3 Velocites and accelerations aong radial and transverse directions and aong
tangential and normal directions. Simple Harmonic motion. Elastic Strings,
Projectile.

SPIE—3 | oA Ud SrquRe feem H o ud wRor, e XY U9 AfWeld fewmen § o d
TROT | AR 3fTed T, UIRey SIRAT, vard |

Unit-4 Motion on smooth and rough plane curves. Mation in aresisting medium, Motion

of particles of varying mass. Central orbits. Kepler’s Law of Motion.




TPTR—4

et vd weT 9HdS 9 R i UfoReN "remw # wfq, gRade iy | drel
BN Pl T, Abrg BT, DR P A & 39 |

Unit-5 Motion of a particle in three dimensions. Moments and Product of inertia.
shis—5 | I Tt # AT Bo1 o1 IIf, STecd Ud U ST |
Text Books:

1. R.S. Vema- Statics

2. S.L. Loney — An elementary Treatise on the dynamics of particle of rigid bodies.
3. AY. 2= T rbreHl B S |

Reference Books:

1. M. Ray - Dynamics

2. M. Ray and H.S. Sharma - Dynamics of rigid bodies.
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Unit-I Mathematica modeling through ordinary differential equations of first order :

Linear Growth and Decay models, Non- Linear Growth and Decay Models.
Dynamic problems. Geometrical problems.

Shig—1 | UPH BIfC & ARV 3fddbel FHIBGIUN gRT TORNY Aol Y& gig vd 814
Afsed, AINE gig Td 819 Alsed, ! FHRATG SATHAR FHRIN |

Unit-2 Mathematical modeling through system of ordinary differential equations of first

order : Population Dynamics, Epidemics. Compartment model’s Economic

medicine, Arms Race, Battles and International Trade. Dynamics models.

Shis—2 | YUY Difc & AR dbod THIDHRUN & b gRT ORI JlSiolT : STl
TP, A8MRI, SUEUS, vy, fafecda, 3 Y9, dcod, NI
QMR Ud D] A |

Unit -3 Mathematical modeling through ordinary differential equations of second order :
Planetary Motions, Circular motions and Motion of Satellites. Mathematical
modeling through Linear differential equations of second order and miscellaneous
mathematical models.




PR3 | fgdid BIfC & ARIROT fadhel FHIGRON §IRT ORI Aol : T8 T, gid
T wd SuUER | fgdm @it & WRad s@da FHiael gRT IR
Arsfert vd fafay oy Aised |

Unit-4 Mathematical modeling through difference equations : Simples models, basic
theory of linear difference equations with constants coefficients, economic and

finance-population dynamics and genetics. Probability theory.

SHIg—4 | 3R FHIGRUT RT IORNG ATSIolT el #Aised, @R UNd] dTdl YRad AR
THHRON & Rigid Td SHd gRT SRRmeEd vd oy, Saaer Ifdel g
STHifed! Td gTiRiddr Rigid § 7o dtsfor T |

Unit-5 Mathematical modeling through graphs : Solutions that can be modeled through
graph, mathematical modeling in terms of directed graphs, signed graphs.
Weighted digraphs and un-oriented graphs.

Shls—5 | UTH & gRT IO AISfolT : UTh & gRT Alsed ®I 8ol SId HRAT| (o3
a1, fafeed umh, WIRT U IR IfAl¥ad UTw & Iy § T drsfof T |

Text Books:

1. JN. Kapur — Mathematical Modelling, New Age International Publishers
2. Yyl 3= Yo orhradl ol J&is

Reference Books:
1. Stefan Heinz —mathematical Modelling, Springer.
2. Hellio, M. Lahivaara, T. Latinen — Mathematical Modelling, Springers Nature.
3. Dr. N.P. Saxena- Bio — Mathematics.
4. Belinda Barnes and Glenn Robert Fulford — Mathematical Modelling with Case Studies, CRC

Press.
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Unit-I Financial Management — Nature and scope of Financial Management. Goals of

Financial Management and Main decisions of financial management. Difference
between Risk, Speculation and Gambling.

shig—1 | A<l gded — A<l udgs &1 Uald vd &3, iy yded & ded Ud yqd
fofr, SiRaw, Wee Td S ¥ SR |

Unit-2 Time value of Money — Interest rate and Discount Rate. Present value and Future

value, discrete case as well as continuous compounding case. Annuities and its
kinds.
SHIE—2 | &1 P IS &) U4 dcel &%, 9odM Hed Ud Wl Hed, fafdam oiiR

A AGadl gigdl, afdl U9 IHD TR |

c

Unit -3 Meaning of return, Return as Internal Rate of Return (IRR), Numerica methods
like newton Raphson method to calculate IRR, Measurement of returns under
uncertainty situations.

Shis—3 | g &1 37ef, Il B MIRe TN, WRATHD (AfSAT oIy dTud] &l JdRd o
DI ITOAT BT e Apa A, gy @7 e § qra @1 IO |




Unit-4

Meaning of Risk, Difference between risk and uncertainty. Types of Risks,
Measurement of Risk, Calculation of security and portfolio risk and Return-
Markowitz Model. Sharpe’s single Index Model -Systematic Risk and
Unsystematic Risk.

TPTR—4

STIRgH &7 21ef, SIRIH U4 JfAf¥ay & o, SIRIH & UdR, SIRIH BT HIUHT,
gferfa gd fafaree SiRgd gd aa=l &1 01, ARGIAS Afed, 9 &1 Tdh
Fawie Ated Fafd wd sifrafa SiRew |

Unit-5

Taylor series and Bond valuation, Calculation of Duration and Convexity of
Bonds. Financial Derivatives — Futures. Forward, Swaps and options, Call and put

option, Call and put Parity theorem.

SoR il Ud divs Heaidd, divS @l IfdE U4 Sdoldl DI IT0ET Al
AH—HRIET, BRas, d5ell Ud [ddhed dicd Ud Ye fddbed did Td ge FH
TR |

Text Books:

1. Sheldon M. Ross - An Introduction to Mathematical Finance. Cambridge University Press.

2. Mak S. Dorfman - Introduction to Risk Management and Insurance. Prentice Hall

Englrewood Cliffs. New Jersey.
3. AUQY 2=l T SrhIeHl B YRS |

Reference Books::

1. Aswath Damodaran, Corporate Finance — Theory and Practice, John Wiley & Inc.
2. John C. Hull — Options, Futures and Other Derivatives. Prentice Hall of India Private Ltd.

3. C.D. Daykin, T. Pentikainen and M. Pesonen — Practical Risk Theory for Actuaries, Chapman

& Hall.




