MANGALORE UNIVERSITY

Mathematics Syllabus for B. Sc. (Credit Based Semester System)

(New Revised Syllabus)

PREAMBLE

The Mathematics syllabus for B. Sc. in use at present was introduced from the academic year
2012-2013, by modifying the earlier syllabus, by introducing new text books and reference
books. However, due to substantial changes in the syllabus of the pre-university course of
Karnataka, introduced from the academic year 20122013, the U.G,B.O.S. decided to update
the B. Sc. syllabus to keep pace with recent changes in the syllabus of pre-university course.
The Board observed that important topics like Group Theory, Number Theory, Complex
Analvsis etc., are not given proper weightage in the present pre-university syllabus and
hence it is necessary to frame a new syllabus for B. Sc. for introduction from the academic
year 2014-2015. The following revised syllabus for B.Sc. Mathematics (Credit Based
Semester System) of Mangalore University, framed by the U.G.B.O.S,, has also taken into
consideration the syllabus recommended by the UGC curriculum development committee
ard syliab; of other Universities of Karnataka, The syllabus is meant to be introduced from
the academic year 2014-2015 and it is framed as per the prevailing guidelines of the Credit

Based Semester System.
Course Pattern and Scheme of Examinations
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i MT 101 : Paper 1 \

30

150J
150

| \
| m ] MT 151 : Paper 2 l 6 ‘ 3 \ 120 \ 30

T [ MT201: Paper 3 6 l 3 \ 120 ' 30 150
v MT 251 : Paper 4 6 \ 3 120 \ 30 150
1 MT 301 : Paper 5 5 3 120 l 30 150
1 v MT 302: Paper 6 5 3 120 30 150

:’ (Special Paper)** \
i | MT 351: Paper 7 5 3 120 l 30 150
VI & MT 352: Paper 8 5 3 120 30 150

(Special Papery™ {
Total 1200

conducted for the purpose.

For each paper, the internal assessment marks shall be awarded based on two tests

“* During the V& & VI* Semesters, a student can opt for any one of the special papers

offered in the syllabus.
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| Semester Paper Title of the papers

]

|

lL 1 MT 101 : Paper 1 Number Theory and Calculus

| | |

i 1 MT 151 : Paper 2 Caleulus, Group Theory and Differential Equations
[T MT201 : Paper 3 Number Theory, Partial Derivatives and Group
| Theory

i |

i MT 251 : Paper 4
|
| !

Multiple Integrals, Complex Varlables, S e

and Series '

MT 301 : Paper 5

Differential Equations and Ring Theory

A% MT 302 : Paper 6 6a) Discrete Mathematics
(Special paper) 6b) Numerical Analysis
MT 351 : Paper 7 Partial Differential Equations, Fourier Series
and Linear Algebra
Vi MT 352 : Paper8 8 a) Graph Theory

(Special paper)

8b) Linear Programming and its Applications
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full questions shall be answere

In Part B, all papers shall have two questions from e :
d, choosing on¢ full question from each unit.
ks for Paper 1 to Paper 8.

Each question in Part B carries 18 mar

I Semester
r Theory and Calculus

MT 101:Paperl:Numbe
72 hours; 6 hrs/week

Unit 1 (15 hrs)
thm, the greatest common divisor, Euclidean

Number Theory: Division algori
algorithm, Diophantine equation, the fundamental theorem of arithmetic.
Text Book: Elementary Number theo!
McGraw Hill

$2.2,23,24,25

Chapter 2: Section
Chapter 3:  Sections 3.1,3.2

ry by David M Burton, 6" Edition-Tata

Unit 2 (14hrs)
Concavity- Curve Sketching: Definition of Concavity, Point of inflections,
Second derivative test for local Extrema, graphing, applied optimization

problems

Text Book: Thomas’ calculus, by
R. Giordano, 11" Edition, Pearson

Maurice D. Weir, Joel Hass and Frank
Publications, 2008.

Shapter4: 4.4, 4.5

Jnit 3 (14 hrs)

Limits of Finite Sums:Riemann sum, definite integral, Limits of Riemann

sums,Integrable and non-integrable functions. Area under the graph of a non-
ve function.Average value of continuous function. Mean value theorem

negati
for definite integrals.Fundamental theorem for definite integral.

Text Book: Thomas’ calculus, by Maurice D. Weir, Joel Hass and Frank R

Giordano,
11" Edition, Pearson Publications, 2008.

Chapter 5: Scction 5.2, 5.3, 54

Unit 4 (14 hrs)
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Techniques of In i
tegration: Products of powers of s
- : powers of sines and cosj
cotx. Trigonometric substitution.Reducti e
trapezoidal rule.

e : and
n formulas, numerical integration
Y

s d‘:zghl Aoy calculus, by Maurice D. Weir
\ on, Pearson Publicati '
Chapier §:  Sectip, e 1cations, 2008,

Unit 5(15 hrs)

Co i
nic sections angd quadratic equations:

. . Definiti i
Hyperbolas, classifyconic section by cccentricit Bl St

y.
discriminant tests,

Te 3 y
ext Book: Thomas calculus, by Maurice D. Weir, Joel 4
. , Joe

Giordano, 11% Egjtj
0, 11 Edition, Pearson Publicalions, 2008.

ass and Fry
Chapter 10: Section 10.1,10.2, 103 o

Reference books:
Books,2008.
5" edition, Harper

,S.R. Knight, Maxford

and Row Publishers, New York ‘:g‘;{;‘)’ g o,

IT Semester
» Group Theory ang

Diffi i i
72 hours; ¢ hrs/week e E‘llmllons

Unit I(1S hrs )

Mean valye theorem: Rolle’
; lndclcrminmc
¢ form o, L’Hospi
Cauchy’s mean

forms and L’Haspita)

A . .
form, L'Hosp,’my rule; Indeterminat,

| 5 rulc(slrongcr forn)
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remainder, Polar ] .
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plane, are;

tal’s rule (first
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- deliition, relay
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: .
po:xr co-ordinates; Symmetry,
es. Areas ; ’
i Teas and Lengths i pola
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‘ and Cartesign co-
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Joel Hass and Frank R,

by Maurice D.Weir,Joel Hass and Frank

Text Book: Thomas’ calculus, 2008.

R.Giordano, 11" edition,Pearson publications,

Chapter 4:  Scction 4.2, 4.6
Chapter 10: Section 10.5, 10.6, 10.7

UNIT 2 (15hrs)

Applications of definite integrals:
Volumes by slicing and Rotation about axis:Definition of volume,calculating
the volume of a solid,volume of a pyramid,volume of a wedge,solids of
revolution:the disk method,washer method.
Volume by cylindrical shell method: finding the volumes by using shells,the
shell method;rotation about y-axis and x-axis
Length of plane curves:Length of a parametrically defined curve-definition
and derivation of formula for the length of y={(x)

Text Book: Thomas’ calculus, by Maurice D.WeirJoel Hass and Frank
R.Giordano,11" edition,Pearson publications,2008.

7 Chapter 6: Section 6.1, 6.2,6.3

UNIT 3 (14 hrs)
Jroup Theory:

itroduction,binary operation,groups,subgroups,cyclic groups,permutation
‘oups

ext Book: University algebra by N. S. Gopalakrishnan - revised second

dition, New Age
International - 2009
Chapter 1t Scction 1.1, 1.2, 1.3, 1.4, 1.5, 1.11

UNIT 4 (14 hrs)

Differential cquation:

Variable separable and homogeneous equations.Exact equations,linear equation
of order ong,integrating factors found by inspection, determination of
integrating factors, Bernoulli’s equation,co-efficients linear in the two variables.
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Text Book: A i iffe I
[ ook: iS"l?Oﬂ COL'IISC n Plﬂcl_'e_ntml cqualions b)’ Earl D.Rﬂiﬂville and
Ph p EB:dzan cdmon,IBM publishine company, Bombn
S ) ay

5.(1969)
Chapter 3. Section 1 0,11
Chapter 4:  Section 18,19.21.22
UNIT 5 (14 hry)

Applications of differential equations

\elo.m of =scape ﬁ()ll) the Wi 2 p
mhj\c on’s law of coolin ,S1M)| le CheﬂHCa!

conversions.orthogona ; .
rajectorn . ]. Ugjectories-rectangular  co-ordi
3] &s-polar co-ordinates. ordinates,orthogonal

Non-linear equations:

Fac orizmb e ns,the nant
act g g e membe singu 1
; th ) ] fi 1 i lar solutio ,lh C’dl‘SCll’l]].
{T q .-3']‘(){]‘ S. :Hep-msmmma.nt equanou,clmunalmg the df:pclldcn[
Ia;nab €. Clairaut’s equation, dEPCﬂdfﬂT vanable ois ind i
Sing, i cp ndent Va][ab'e

CC;,"z—.ap‘ier 3 Section 13,14,15,16,17
Bapter 16: Section 82,8384 85 86 57
Reference books: i

{DCalculus with Anafsai
) nalytical geometry b P
and Row publishers,Newyork 1982 y Louis Lcllhold,sxhcdin’ou,H;"-m.r

(2 Topic ] { L
pics in algebra by LN Herstein,2™ edition John Wi
{3)Differeatia] Equations  wim ‘ o .

S-BalachandraRao and H4 R Anurzxu'l[i‘pp“m“‘m]S and  programs b
R ' y

1. Univessity Press 2009

m Semester

MT201:Paper3i:N T
I Number Theary, Partjal Derivatiy ey and (;
72 hours; ¢ hrs/week . T’H’m’y

Unit ) (14 hrs)

10

The Theory of Congruences, Properties of Congruences, Binary and Decimal
d the Chinese Remainder

representation of integers, Linear Congruences an

theorem.
Text Book : Elementary Number Theory by David M. Burton - VI Edition
Chapter4 Sections 4.2, 4.3,4.4.

UNIT 2 (14 hrs)
Fermat’s Theorem, Wilson’s Theorem, Euler's Phi-F unction,
Theorem, Some properties of Phi-Function, Finite continued fractions.

: Elementary Number Theory by David

Euler’s

M. Burton - VI Edition

Text book

Chapter 5 : Sections 5.2, 5.3
Chapter 7 : Sections 7.2, 7.3, 7.4
Chapter 15 : Section 15.2

UNIT 3 (15 hrs)

Partial Derivatives
Functions of several variables : Definition of function of n independent
Domains and ranges, , Functions of 2 variables, Definition of

variables,
Definitions of open , closed , bounded and

interior and boundary points,
unbounded regions in a plane.

Graphs, level curves, and contours of functions of 2 variables, Level curves,
graph, surface, Functions of three variables, Level surface, Interior and

boundary points for space regions, open and closed regions.

Limits and continuity in higher dimensions : Limits and continuity. Two
path test for non-existence of limit, continuity of composites, Functions of
more than two variables, Extreme values of continuous functions on closed and

bounded sets.

Partial derivatives: Partial Derivative of a function of two variables, implicit
partial differentiation , finding slope of a surface in the y-direction ,
Functions of more than two variables , Partial derivatives and continuity,
Second Order partial derivatives, Mixed Derivative theorem, Partial
Derivatives of still higher order,  Differentiability: Increment theorem for
functions of two variables, Differentiable function, corollary.
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~ Ch:un nule f; N :
‘r“?ﬁmsd A 1O functions ftw 12
" i5etions defined on syrfage 1S 0T tWO and three jp . ;
1003 - 1, s, Implicit differentiation fgdkpcndcm Varigp)
= » Exercige 14 - Reference books:
Text Boo . 1 4 on p, S
¢ Thomas' el e i
R Giordang ;?]fl' I:; ¥ Maurice p Weir,J (1)Number Theory by H.S. Hall, S.R. Knight Maxford Books,2008.
. tion P ~WeirJoe] R T
Craprer s 410052 s p“bllcaﬁom,Em?ass and Frany (2)Calculus with Analytical Geometry by Louis Leithold, 5 edition, Farper
V143 14 ) d Row publisher New York, 1986,
UNIT 4 (15 o '
y Sh . . .
ectiony) d:‘:lan‘ . (3) Topics in algebra by LN. Herstien, 2™ edition, John Wily & Sons, 2007.
P-22¢- Definigjon ves 4 Gradient yoqpgre. 1o IV Semester
: Complex Variables, Sequences and

MT251:Paperd:Multiple Integrals,
Series

72 hours; 6 hrs/week

P:“"'“TL lﬂlc'p. etz tors: D .

o ' TEh0n of tha 2 mrect .

o p o O the diey; 7 07 e direcy; ronal denivagiyeg ;o th
c

Unit 1(15 hrs)

Multiple Integrals

Double integrals:  Doubles Integrals over rectangles, Double Integrals as
volume, The Fubini's Theorem (First Form) , Double Integrals over bounded
non-rectangular Regions, Fubini’s Theorem (Stronger Form), Finding Limits
Properties of double integrals.Reversing the order of

of integration,
integration, Volume beneath a surface.

Arcas of bounded regions in plane : Definition of area, examples
Integrals in Polar coordinates, Finding

Double integrals in Polar form
Jimits of Integration, Changing Cartesian lutegrals into Polar Integrals.

Maur
Hadnce
ot puplic

D,Vn’gir!_,u :

Triple Integrals in Reetangular Coordinates:  Volume of a region in space,

el Jq,
auom,?(m?‘““*\ N Fryp
' Definition, Finding limits of integration ,Properties of Triple Integrals .

Text Book: Thomas' calculus, by Maurice D. Weir, Joel Hass and Frank R.
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g L(,g.,,_,.,_,,j_::“'vm . Uicorem, Fermyg: Giordano,
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P Subrisyn, | Py "'I"”“"fph;-,,, 8 theurey, Isar 11" Edition, Pearson Publications, 2008,
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T dig 2 Kemel uf o Morphis K 20 Chapter 15; Section 15,1, 152,153, 154
Pege g Serig 4 m Dl ' cin
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\l”,”'“
lig| I
Polar and Exponential Forms, Powers and roots,Functions of o Complex

|
f variable, Limits, Continuity, Difforentinbility, Cuuchy Riemann Equations,

Andlytic functions, Entire functions,
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Text Book: Thomas’ calculus, by Maurice D. Weir, Joel H

Giordano,
1% Edition, Pearson Publications, 2008.

Chapter 11: Section 11.1, 11.2, 118,119

UNIT 5 (14 hrs)
|

Convergence/ Divergence tests for infinite series.
|

The integral Test: Non decreasing Partial sums: The IntegralTest-

Comparison test: Limit Comparison test, The Ratio and Root Tests

nd conditional convergence: The Alternating
Absolute and conditional convergence, The
The Rearrangement Theorem for Absolutely

Alternating series - absolute a
ScxiesTestLeibnitz'sTheomm.
Absolute Convergence Test-
Convergent series.

Text Book: Thomas’ calculus, by Maurice D. Weir,

Giordano,
11% Edition, Pearson

Chapter 11: Section 11.3, 114,

Publications, 2008.

!

Joel Hass and Frank R E

|

i

115, 11.6 i
]

Reference books:
(1)Calculus with Analytical Geometry b
and Row publisher, New York, 1986. |
plications by James Ward Brown and Ruel V. '
Hill Publications. 2003. ’

y Louis Leithold. 5® edition, Harpet %

(2)Complex Variables and Ap
Churchill, 7° Edition, McGraw

V Semester — Paper §
MT301 :PnperS:Diﬁcn'nﬁal Equations and R
60 hours; 5 hrs/week

ing Theory

Unit 1 (12 hrs)
constant coeflicients: Definition, operater D |
nstant  coeflicients. |

equation
near aquation W ith <o

Linear with
complementary function of a N

_’_#ﬂ__’_/“/——"/
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D Regn O W Solve 5 O eqation form % e S of the p, Jdeals: Definition ofideals, Simple Rings: Left and right ideals, SUm and
R:L:_m;‘mria Bormay Y 80004 g e Viabla ¢ ()T = sing ‘n- Product of two ideals.
7 0f ordar = oF i \-'ﬂ’cq.uﬁam Coeffic; (in) . . . Wi Theorem
T=anc 'h:u:nu . 3¢ of ’ Quohcnt rings: Detiniion, First IsomomP rism Theorem. J
- {f_ Diffor, - deny Vaniah] Text Book: University Algebra by N. S Gopalakrishnan- revised 27 Edition
» ~ .
Ny ‘3‘,;__\”1:‘;“‘ }E,q%l’s 1ii) NewAge Jnternational(2009).
- " Bdiyy { ';D!c:r‘ > Nargy
Pilpe g Sy saﬁr_mn S and P‘-‘hli-&:mn& Manj Chapter 2: Section 2.2 2.3, 24,25,21.28
< Bedienyq,. 08 ers)p Cayae
- 2194y, 7S¢ in Dify, T L1p ;h“gompma-
T34 A} oy 985 Rowr " ¢
(12h Guatjg, Vised
The | D Rainy UNIT 5 (12 hrs)
e ille
an : T . :
T R d [ Prime and Maximal ldeals Prime Ideals, Prime ideals in Z. Maximal 1deals
Desin '
v "> U0, fpoin N . . -
vatiy 308 formg | Fuclorin\uon:Dt\'|5|b1hly, Associates, Irreducibleelements, Prime clements,
® 06 traps O:ri ¢leme i g.c.d‘.Re\mivcly prime clements.
ik —
s Euclidian Domain: Definition, Examples, Existence of g.c.d-. Factorization
Theoren.
Polynomial Rings: Palynomials, Polynowial Tings, Degreeof :1polynomial.
Constant polyuomiu\. Trreducible polynonials.
- 0
[
Text Book: University Algebra by N. S, Gopalakrishnan- revised 2™edition
NewAge laternational( 2009).

Chapter 20 Section 79,210,211, 2.4

Reference houks:

|
|
|

f,
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(1) Topics in Algebra by 1. N Herstein, 2™ Edition, John Wily & Sons, 2007

(2) Differential Equations  with Applications and programs by o
BalachandraRao and H, R, Anuradha, Universitics Press(2009).

V Semester
M'I‘302,Papcr6a:5pecial Paper - DISCRETE MATHEMATICS
60 hours; 5 hrshveek

UNIT 1 (12 hrs)

Partially Ordereg sets & Lattice Theory: Definition and examples of partially
ordered sets. Lattices: Se theoretic & Algebraic dcﬁnilions, Examples for
lattices, Duality principle, Sub-lattices & Convex sub-lattices, Ideals of lattices,
Complements & Relative complements, Homomorphism & lsomorphism,
Distributive ang Modular lattices, Characterization of distributive and moduylar
lattices in termy of sub-lattices,

UNIT 2 (12 hrs)

Graphs and Planar Graphs: lnlmducljon, Basic terminology, Mul(igmphs and
Weighted &raphs, Digraphs ang relations, Representation of 8raphs, Operafjong
on graphs, Paths ang circuits, Graph traversals, Eulerian paths and circuits,

Hamiltonjan paths and circuits, Factor of a graph, Planar graphs, Graph
colouring.

UNIT 3 (12 hrs)

Trees and Cut-sets iTrees, Rooted trees, Path lengths in rooted trees, Prefix
codes, Spanning {rees and cut-segs, Minimum spanning  recs; Kruskal's
Algorithm, Prim’s Algorithm,

UNIT 4 (12 hrs)

Modeling Computatigy, Introduclfon,
Noncompumbilily. ordered sels, Lnnguagcs, Phrase structure gramy,

of  grammarg and Innguagcs, Basic conee

Russell’s Paradox and

ars, Types
pls of Information Processing
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Introduetj
N[y
ction, accuracy of
0l numb
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51.\,7.2,1.3.1.1\,7.12.

CITory
Lemor
Propagations,
y or in lh
¢
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uleg for
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Series
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Raphson 1y Slie POsilion Ximation , rate f i UNIT a2 hrs)
¢thod or Re of cony.
gulafalsi mmho‘i\ergence Bisec Divided differences: Newton's divided &
Chape Iteration m;;:jn Methog imcrpo\m'\on,Lagrange's method.
iy el Section 1) 1 Newto , Numerical differentiation and integration: Numerical Jifferentiation:
3pler 2 412,13 Formulae  for derivatives- Avatives usih orward difference formulae
.. ScC . ] I.4~ g v
UNIT» tien2.1,255(1) 5 15,16,1.7. Derivatives using packward difference formulag- Maxima andminimd of 3
s = (12 hrs) 126,2.7,28 2 {abulated function.
Solution of s 21021 - . :
; Simultap Nummca\ mtcgrmon:Ne\ﬂon cotes qud ture fonnu\ae,Trapezmdn\ nule,
ntroduct ous Alge Simpson’s one-third i€ ,Sunpson‘s {hree-cighth rule.
Relaied ion (o marj 8ebraic Equay
N . ces ions i
Equi matrice Definitj Chapter 7: gections 7 13714119, 120
alent s, Rank tion, Speci
ling; matri of T Spec .
inear homogen trix, COnSis[:n Matnix, EICma: matrices, QOp Chapter 8 Sections 8 1,8.2, 38483
QA gcneous g, i ¢y of ntary trg, » Uperation
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