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Stricture of B.Se. Mathematlcs papers

 Instruction | Duration of | Marks
Suljecis Mu hirsiweelk Exnmihrs Credits
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paper  with | Theory 4 3 an 70 |06 2
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Mathematics [ |
paper  with | Theory 4 3 el il i1} 2
practicals of | Practical 3 3 |5 35 50 1
| JeTeditg
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paper  with | Theory 4 3 M T 10 2
practicals of | Practical 3 3 15 15 =0 I
JAeredits
IV Semester
Mathemngics
paper  with | Theory 4 3 kL) 70 10K} 2
procticals of | Practical 3 3 15 35 50 I
Jeredils
V Bemester
Twa Thenary 3 3 30 i 0o 2
Mathenatics | Practical 3 3 15 33 50 I
papers  with
practicals of 3 | Theory i 3 i 0 10 2
credils each Practical k] 3 15 55 l 1| I
i VI Semester
J
Tw Theory ] 3 30 70 10D 2
Mﬂ.ﬂhnﬂ_l:ﬁ:-u Practiil 3 3 Is £ 1 |
papers with '
practicals of 3 . r
credits each L':":F_I : I3 3 W0 70 100 2
” 1 3 5 5 50 |

Note: The structure of the syllabug of mathermmtics paper ol B, Scos meluded in the aructure of

M._Sc. (Mathematics) sylabies




VISSION AND VISION OF THE SEW SYLLABUS [X MATHEMATICS
Mission

o Imipeave retention of muthemated concepis in the student
Ta develop & spint of inguiry in the stsdent
T improve the perspective of sludents on matfiematics as per modem réquirament.
s T imiae stedenis o enjoy mathemstics, pose and solve megmingful problems, 1w wse
mhstraction to percéve relatianships and Arocture and 0 understand the basie structare of
mithemanies,
Te gnable the teacher to demonstrate, cxplam and veinfieree abstrect mathematical ideas by
using concrete objects, madels; charts, graphs, pictures, posters with the help of FOSS wols
7 & COMer.
To make the learning process student-friendly by having a shift in focus in muthematical
tenching, especially in the mathematical learming environmeni.
Explioit iechno-savey aature i the student to avercome math-phobi
s Propogate FOSS (Free and open source softwere) wols amongst studens and eachers as per
wigion document of National Mission for Education.
To set up o mathematics laboratory in every oollege i order 10 help siudents in the
exploration of mathemarncal concepts through activities and experimentation,
To oreent students sowards relating Mathematics o applicanons.

Vision
To remedy Math phobia through authentic leaming based on hands-on experience with
=i lii S
& Tofoster experimental, problem-oriented and discovery leaming of mathemalics,
To show that ICT can be i panscen for quality and efficient educstion when properly
intearaiodand accepied,
#  Tao prove that the activity-zentered mathernatics [nboratory places the stedent in & problem
solving sifustion and thea through self exploration and discovery habitoates the shident inlo
providing & solution w the problem based on his or her experience, neods, and interests.
To provide greaber scope for mdividual participation in the process of learning and becoming
nutnfnomons leamers.
o  To provide scope for greater imvolvermnent of both the ound and the: hond which fucilitases
cognition”
T wltirately see ihat the leaming of mathematics becomss more alive, wibrant, relevant and
meaninglul; o program that paves the way 1o seek and understand the wosld around them. A
possible by-product of such an exercise 1s that math-phobia can be graduslly reduced
ansongst sudents
To help the iudent build intérest ond confidence in learming 1he subjec,

u i 5 understa and learning FO55
Az a iational level mitative towards fearming FOSS wols, 1T Boembay for MORD, Government of India
i giving free trmming o leachers imerested in leaming open source soft wares hike scilih, masima,
python, octave, geogehrannd otbers,
iwebsite: hitpefspoken-tutorinlarg 5 eomeil: contacierspokei-tutorial.org ;
infoa spokentutarial.org)




REVISED SYLLABLS
FIRST SEMESTER
MATHEMATICS < |

(4 lecture hours per week+3 hours of practical ‘week per bateh of not more than 13
studenis)

1.

i

(56 HOURS)

THEORY
ALGEBRA -1
Matrices
Elementary row and column  transformations  (operations), equivalent matrices,
theorems on it. Row- reduced echelon form, Normal [orm of 1 matrix, Rank of a mutrix,
Problems.
Homogeneous and Non — Homogeneous systems of m lincar equations in n unknowns
camsistency criterion = criterion for uniqueness of solutions.
Eigenvalues and Eigenvectors of a square matrix of order 2 and 3, standard propertics,
Matrix polynomial, Caylev-Hamilton theorem {with proof). Finding A A * and

ATatat Application Problems. (14 lecture hours)

CALCULUS -1

a) Differential Calenlus

Successive Differentiation - n™ denvatives of the functions: €™, tax + b)", loglax + b),
sinfax +b) , cos(ax + b), ™ sim(bat ¢), e cos(bs + o) — Problems. Leibnitz theorem {with
proof) and its applications,

Partial differcntiation ~Function of two and three variables - First and lugher order
denivatives - Homogencous functions — derivatives- Fuler's theorem and s extension iwith
proof) - Total derivative and differential - Differentintion of implicit functions and
composite functions —  Problems - Jacobians — Properties of Jacobians problems
Application Problems

b} Integral Caleulus
Fedustion formulac Eor jsin "xdx, J-[!L'hih.l dx , Jmn"x i | rml"n dx |
_[!i-L‘E"I dx Imw:‘:u dx [mn“‘x eos"x dx . with defnite limit - problems. Differentiation

under integral sign by Leibnutz rule- problems. (28 lecture hours)

GEOMETRY
Amalytical Geometry of Three Dimensions
Ricapituiation of elements of three dimensional geometry- Equation of the sphere in

general and standard forms - equation of & sphere with given ends of a diameter. Tangent
plane to o sphere, onhogonality of spheres.

Standard equations of right eircular cone and right eircular cylinder and probiems.
(14 levture hoars)
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Note: All the dervanons (hook warks) misst he theough « cotor methods with reduction

1o comesponding Cartesian equivalents.

Sugeesied distribution of lecture hours

l.

Marices: | hour perweck

2, Differential Calculus and Integral Caleulus: 2 hours perweek
3, Analytic Geometry of three dimensions: 1 hour perweek.
Text Books
1. Shanti Marayan and P K Minal, Text book of Marrtoes, 3" eql., New Delhi, S, Charil and
Co. Pvi, Lid., 2013,
2. Shanthi Norayan and P K Mittal, Differemtial Cafowlus, Repnnt. New Delhi: 5. Chand
and Co. Pvi. Lid,, 2014,
3. Shanthi Narayan and P K Mittal, fniegral Caleilus, Reprint. New Delhi: 5. Chand and
Ca, Pvt, Lad., 2013,
4. Shanthi Naravan and P K Minal, Analvtical Solid Geonetrr. New Delhi: S, Chand and
Co. Pyt Lid., 2014,
5 Philip N, Klein, Coding the Marrix: Lincar Algebra chrough Computer Science
Applivarions, Newtonian Press, 2013,
& Brian Heinold, 4 Preciical Introdiction @ Puthon Progeamming, Department of Mathemaics
mnd Compaiter Sckence, Mount St Mary's Universaty, 2009
Reference Books
1. B S Vatssa, Theory af Marrices, Mew Delhi: New Age Intematonal Publishers, 2005.
2. A R Vashista, Maitrfces, Knshna Prakashana Mandir, 2003,
3. ¢ B Thomasand and R L Finney, Calenlis and analvtical geometry, Addison Wesley,
[095
4, 1 Edwards, An efementary freatise on the differeniol calculus. withapplications and
mumerons exampde, Repriot, Charlesion, USA: BiblioBazaar, 2010,
5. NP Bal, Differential Calenlus, India: Laxmi Publications (P) Lad.., 2010,
6. 5 Narayanan & T, K. Municavachogam Pilley, Cofonlr: 50 Viswanathan Pvi. Lid,, Val
1 & L, 1996
7. Frank Ayres and Elliott Mendelson, Schaunt's Chitline of Calenfis, 5th ed. USA: Me.
Greaw Hill,, 2008,
& SPMnhojan & Ajay Aggarwal, Coagretensive Sofid Gesmeny, |21 ed: Anmol
Publications . 2000
9. H. Anton, 1 Birens and 5. Daas, Caloulus, John Wiley and Sans, Inc. 2002
Useful web links:
. bitpzfwww s columbin edu~zeph/3 20304 Tectures. himl
2. htpohome scarbet.be musth/mute. tns
i hopdwwow themathpage comy
4. hopofwww abstractmath org/

hittpsfocw. mitedwcourses/mathematics




6. herpeplanctmath srgencyclopedia TopicsOnCaleulus. himl

T htpeocw mitedu Ocw Web Muthematics' 1 B0 Fall-2005/C ourseHome indes. him
http: ‘mathworfd wolfrsm_com Calent us. himl

9. hipocw mil edo/coursesimathematics/!

10, hep:fwww nnivie ac.at'future. meda/moe/ galerie. huml

11, hetpedmathworld wolfram com/ AnalyticGeometry, htm

12, hpaww nplelvideos.in/ 200 2/ 1 1 /mathematics himl

L3, heips:/www. my-mooc.conyen‘categorie/ mathematics

14, www python.org

15, www rosettacode.org

16, hip! facubty msmary. edu/heinold python hm

17, https:kitchingroup.cheme.cmu edu/pycse pyese. himi

PRACTICALS - 1|

Mathematics practical with Free and Open Sowee Soffwire (FOSS) tool for computer
programs {3 hours! week per batch of not more than 15 students)

LIST OF PROBLEMS
| Introduction to Python: Basic syntax, vanable types, basic operators, numbers, strmgs,
lists, tuples, functions and input/outpul statemerts.
2. Same simple programs to understand the relational, conditional and logical operators,
1) Compare two numbers (less than, greater than) using i statement
1) Sum of natural numbers using wihile loop
iii} Finding the factors of & number using for loop.
i) To check the given number 15 prime or not (use if . efse statement),
v} Find the factortal of a number (use i else).
i) Simple programs to illustirate fogical opevators fand, or, noi)

Note: Give the stucture of a while...do loop 1o the students and illustrate with an example.

3. Python commands to reduce given matrix 10 echelon form and normal form with
examples.

4. Python progrmicommand 1o establish the consistency or otherwize and solving svstem of
linear equations,

» Pythoss command to find the o derivatives

. Pyihon program to find n" derivative with and without Leibnit rule.

- Obtzming pantial dervative of some standard functions
Verification of Euler’s theorem, its extension and Jacobean.

2. Pyihon program for reduction formula with or without limits

14, Python program o findequation snd plot sphere, cone, cylinder,

=3 oh Lh

]

Note: The above list may be changed snnually with the approval of the BOS in
LICH [ Mathiematics).




SECOND SEMESTER
MATHEMATICS - 11

i4 lecture hours per week+ 3 hours of practleals fweek per batch of nol more than 15
students)
(56 HOURS)
THEORY
. ALGEBRA - 11
Group Thenry
Binary operation, algebraic structuré-problems en finding identity and inverse. Definitions of
semigroup and group, abelian group — problems on finite and miinite groups. Properties of
group with proof — standard problems on groups - A fimte sem group with both the
cancellation laws is a group — Any group of order less than five s abelian — permutation
Eronps
Subgroups- theorems on subgroups {with proof)}- problems. (14 lecture hours)

1. CALCULUS-1I
) Differential Calculus
Polar coordinates - Angle between the radius vecter and the tangent - Angle of intersection of
curves (polar form) polar seb-tangent and polar subnormal- perpendicular from pole on the
tangent - Pedal equations. Derivative of pn are in Carlesian, pammetric and  polar forms
(with derivations),
Curvanore of plane curves - formula for radius of curvature in Cartesian, parametric,
polar and pedal forms - centre of curvature - evolutes. Singular pomts — Asymplotes —
Envelopes. Apphication Probiems

b Integral Caleulus
Applications of Integral Caleulus: computation of length of are, plane area and surface
arep and volume of solids of revolutions for standard curves 1o Cartesiin and Polar
forms. Application Problems,
(28 lecture hours)
L. DIFFERENTIAL EQUATIONS = 1
Recapituletion of Solutions of ondinery differential equations of first order and first
degree,
Salunions ol
(i} Linear equations, Bernoulli's equation.
(i1} Exaet equationg{excluding redugible 1o Exact)
Equations of first arder and. higher degree — nanlimear first order, higher degree - solvable
fir p - solvable for v - solvable for x - Clairaut’s equation = singufar solunon - Geometnc
meating. Orthogonal trapectonies i Uanesion and polad forms, Appheaton Problems,
(14 leeture Wi

.In'

i
'.I". J .




saggested distribution of lecture hours

&
3.

Aldgebra-11 (Group theory) - | hour | week
Calgulus- 11 { Differential caleulus & Integral Caleulus): 2 hours / week,
Differential Equations-1: 1 hour / weck.

Text Books

Herstein | N, Fopees in Algebra, 4ih ed. New Delhi, India: Vikas Publishing House Py,
Lid, 1991,

Shanthi Narayan and P K Mittal, Differentiol Calouls, Reprint. Mew Delhy: SChand and
Co. Pyt Lid.. 2004,

. Shanthi Nariyan and P K Mitwl, Inegral Cafedus, Reprint. New Delhu: S. Chand and

Co. Pyt Lid,, 20013,

+ M D Ressinghania, Ordinary and Paniial Differential Equations, 5 Chand and Co. Pyt

Ltd., 2004,
Eric Ayars, Camputational Physics with Pyhon, California State University, Chico,

6. Hans Petter Langrangen and Anders Logg, Sofving PDEr in Pythen, Springer, 2017,

Reference Books

1.
.
3

Michael Artin, Algebra, 2nd ed. Now Delhi, India: PHI Leamning Pvi. Lid., 2011,
Vashista, A First Course in Modern Algebra, 11th ed.: Krishna Prakasan Mandir, 1980,
John B Fralcigh, 4 Firsi course in Abstract Algebra, 3rd ed.; Naresa Publishing House.,
1990

- R Balokrishan and N.Ramabadran, 4 Tecboolk of Modern digebra; 151 od, Wew Delhi,

India: Vikns publishing house pyi. Lud., 1991

G B Thomasand R L Finney, Cofeulis aid analvtical geomerry, Addison Wesley, 1995

1 Edwards, An elememary treatise on the differeniial calewhis: with applications and
numergirs example, Reprint. Charleston, USA: BiblioBezaar, 2010,

- NP Bali, Differential Calewlus, New ed, New Delhi, India: Laxmi Publications (P) Ld. .,

2010,

S Narayanan & T. K. Manicavachogam Pillay, Calealus.: 5. Viswanathan Py, Lid., vol, |
& L1, 15,

Frimk Ayres and Elliott Mendelson, Sehawm's Outiine af Calenluz, Sth ed, USA: Me.
Graw Hill,, 200s.

- E Spiegel, Schaun's Ohutline of ddvanced Caleuins, Sthed. USA: Me, Graw Hill. 2009
- M D Ruisinghania, Advineed Differentiof Equaions, S Chend and Co, Py, L., 2013,
. FAyres, Schn's ouiline of theory aned prodifems of Differenttal Equations, 1st ed, USA:

M eGraa-Hill, 2010

-5 Narmyanan and T K Manicsvachogam Pillay, Diffeveniic! Eqeentions . 5V Publishers

Pvi. Lad,, 1981,
G F Simmmons, Diffeventiol equation with Applications and histerica! notes: 2nd od,:
Metirw-Hill Publishing Company, Oct 1991,

- Hans Petter Langtungen, 4 primer on Sciceific pragrenimning with Prthon, Springer,

2014




Useful web links:

hetp:fwww. themathpage.com.

hitp:fwww abstmctmath.ong

bt ‘o w. mit.edu/courses mathematics!

hrpe/planetmath.org/encyelopedia TopicsOnCalculus. iml
hitp:/focw.miteduw/' Ocw Web/Mathematics/1 -0 Fall-2005/Cowrse Home/index htm
http:/ ‘mathworld. wolfrom.com/Caleulis. htmi

hitpeVecw mil edw/courses mathematics’

hitp:www, univie ac.atfuture. media‘moe/galerie. html

hitp:/‘tutonal. math lamar.edo/classes/de'de aspx

l{r htp:/'www. sosmath. com/diffeq/diffeq html

LI hatpe/wewew analyzemath.com/ealculusDifferential _Equations/applications himl
12. http:www . nptelvideos.in/2012/1 1/mathematics, htm|

13, hitps:vweww, mymtooc. comiencate gorie/mathematics

14, www. pyihion.org

15, www rosettacode. org

16, harpsfaculty memary. cdu/heinold python.himl

1 7. htps:/kitchingroup.cheme.cmu.edu/pycse/pyese. himl

.
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PRACTICALS -1

Mathematics practicals with Free and Open Source Soffware (FOSS) tool for computer
programs (3 hours! week per batch of not more than 15 students)

LIST OF PROGRAMMES
1. i). Verifying whether given operator is binary or noi
it). To [ind identity and inverse ¢lement of 2 group
2. Plotting of siandard Canesian curves{Pari-1)
3, Plotting of sandard Cantesian curves (Part-2)
4. Ploting of standard polar curves
5, Ploting of standard parametric curves
fi. Surface area and Volume of curves
7. Solution of differential eguation and plottingt Par-1)
8 Solution of differential equation and plotting( Part-2)
4. Solution of differential equation and plottmgi Part-3)
141, Solution of differential eguation and plowing the solution{Tart -4}

MNotes The above list may be changed annually with the approval of the BOS m
LI (M ethematics).




THIRD SEMESTER
MATHEMA TICS-111
{4 lecture hours per week+ 3 hours of practicals /week per batch of not more than 15
students)
(56 ”'uUHSI
THEORY
. ALGEBRA - (11
Groups
DOrder of an element of & group — properties related 1o ordor of an elerment- subgroup penerated
by an ¢lement of 8 group - Eguivatence Class and partition of a sct, coset decomposition of a
group, Cyelic groups- propertics- modulo relation- index of a group ~Lagrnge’s theorem-
cOnsequences.
(14 lecture hoiies)

2. ANALYSIS =]
a) Sequences of Real Numbers

Definition. of 4 scquences-Bounded  sequences-  limit  of g SequEnces-
convergent, divergent and oscillatory sequences- Monotonic sequences and their Propertics-
Cauchy’s eriterion. Application Problems.
b} Series of Real Numbers

Definition  of convergence, divergence and oscillaion  of  series -properties
of Convergence series - properties of series of positive terms — Geometric series Tests
for convergence  of series -p-  series - comparison of  series Cauchy's  root Test -D
Alemberts test, Raobe'stest - Absolute and conditional convergence-D' Alembert test
for absolute convergenee - Altemnating series - Leibnitz Lest,
Summation of binomial, exponential and logarithmic series. Application Problems.

{28 lecture hours)

3. MATHEMATICAL METHODS -

Deefinition and hasic properties Laplace trangform of some comman funclions and Standard
results —Laplace transform of penodic functions- Laplace transforms of derivatives And (he
integral of function- Laplace wansforms, Heaviside function convolution thearem [=latement
only) Inverse Laplace teansforms. Application Prohlems, (14 lecture hours)

Sugeested distribution ef lecture hours
1. Algebra — 11 {(Groups), | hour / week.
2 Anulysis-1 (scquences of real numbers ind series of real numbers):2 hours /weok
1. Mathematical Methods - | {1 hour / week )

Text Books
L. Herstein | N, Topics in Atgetva, 4th ed. New Delbi, India: Vikas Pub. Howse Prwi. Lagl.
9%,
2. Boumskg snd Chundler, Schaem s ontline series an grovips, 2010

ﬂ}’-ﬁﬁﬂﬂ \ 10
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5.0 Mabk and Savita Arora, MWathemetical tudvsis, 2nd ed. New Delhi, India’ New Age
imtermattiomsd (P Lid., 19932,

4. lohn Kerl, Concrete abstract algebra in Pvthon, Notes.

5 Titws Adran Bew, Introduction e Mumencal programmming, CRC Press, Taylor and
Fransis,

6. Eric Ayars, Comptationa! Physics with Pythan, California State Uiniversity, Chico.

Reference Books

l. Michael Artin, Aigefra, 2nd ed. New Delhi. India: PHI Learning Pvi. Ltd., 201 1.

2. Vashista, A First Cowrse in Moders Algebva, 11th ed.: Krishna Prakasan Mandir, 1980,

3. lohn B Fraleigh, A First conrse in Abstract dlgebra, 3rd ed.; Narosa Publishing House.,
1990,

4. R Balakrishan and N.Ramabadran, 4 Texthook of Modern Afgehra, 15t od. New Delhi,
Indin: Vikas publishing house pyvt. Lid., 1991,

5. Richard R Goldberg, Methods of Real Analysis, Indian ed. New Delhi, Indie: Oxford and
IBH Publishing Co., 1970.

6. Ruisinghania M.IJ., Laplace and Fourier Transjorms, New Dethi, Indie: 8. Chand and

Co. Lud. , 1995,

Lsefulwels links:

e il all S

— =

3

3

L L

5.
14,

7.

hutp: wanw themathpagge.com/

hittp: ' wwrw. abstractmath.ong/

http:/‘ocw mit.edu/courses'mathematics/

http:weww. muth.unl edu™~webnotes/contents/chaptlers. him
httpfwowrw-groups.mes st-andrews ac.uk/~john/analysis‘index.html|

http:iweb0 ] shueduproiects/reals index . itml

http:!'www mathes.organalysis/reals'index html

httpst planetmath.org/encyclopedin TopicsOnCalkoulus . him)

http-oew. mit £du/OcwWeb Mathematics/1 5-01 Fall-2005/CourscHome/index_htm

. htpe Umathw orld wolfram. com/Calenlus. himl

. hitp/foew. mit.edu/courses/mathematica

- hitpYwww nprelvideos an 201271 [/imathematics. htm|
- Riltps s my-mooc.comven'categorie/ mathematics

- www_python.org

hip: ! doc sapemath.orgTimben/thematic_twtonals'group_theory. him]

Tittp.fdoe. sagemath, orghiml'en /relerence groups/sage/groups/abelian._ pps/abelian_group
_morphism, himl

hetps.Okitchimproup cheme e edu‘pycseipycse html

PRACTHCALS <111

Mathematics practicals with Free and Open Somve Soffwore (FOSS) ool for compurer
programsd 3 hours! week per hatch of not more than 15 students)

11




LIST OF PROBLEMS
|, Examples for finding right and left coset and the index of 3 group.
Exmmples to verify Lagrange’s theorem.
Wustration of convergent, divergent and oscillatory sequence,
lHustration of convergent, divergent and oscillatory series.
Using Cauchy's criterion 1o determine the convergence of a sequence.
Tao find the sum of the series.
Finding the Laplace transform
Finding the inverse Laplace transform.
Laplace transform method of solving first order ordinary  differential equations  with
constant cocfTicients.
- Laplace transform method of solving second order ordinary differential equations with
constant coefficients

e - R T

=

Nate: The shove list may be changed annually with the approval of the BOS in
UG (Mathematics).

FOURTH SEMESTER
MATHEMATICS -1V

{4 leeture hours per week+ 3 hours of practicals /week per batch of not more than 15
studenis)
(56 HOURS)
THEORY

I. ALGEBRA -IV
Groups

Normal subgroups-examples and problems — Quotient group-Homomorphism  and
lsomorphism of groups-Kemel and image of a homomorphism-Normality of the Kemgl-
Fundamenta! theorem of homomorphism- propenies related to isomorphism- Permutation group-
Cayley's theorem, (10 lecture hours)

2. ANALYSIS -1

Fourier Series
Trigonometne Fourier series of functions with period 27 and period 2L - Half range Cosine
and sine series.  Application problems. {10 leeture hoars)

L CALCULUS - 11
Differential Caleulus
Defimpon  of the Fimit  of & function in -3 forrrn continuity- types of
discontinuities,  Properties of cominnous functien on 8 elosed interval | boundedness,
attainment of bounds  and taking every value between bounds). Inffercnniability - Theorem -
Erifferentivhility anplies Continuity - Converse not true. Rolle's | heorem- Lagromee’s and
12




Cavchy’s First Mean Value Theorem  {Lagrange’s form) - Maclaunn's expansion.  Fyvalustion
of limits by L™ Hospatal's rule

Continnty and differentiability of a function of two and three vanables — Taylor's
Theorem and expansion of functions of two vanables- Maxima and Minimw of funchions of two
varables. Method of Lagrange multipliers. {22 lecture hours)

4. MFFERENTIAL EQUATIONS 11
Second and higher order ordinary linear differential equations with constant Coefficients-
complementary  lunction- particular injegrals  (standard types) Cauchy-Euler difTerential
equation. Simultanecus linear  differential  eguations (wo  vanables) with  constant
coefficients. Solutions of second order ordinary linear differential equations with variables
cocfficients by the following methods,
(11 Whien a parl of complementary [uncbon s given
(i) Changing the independent variable
(it} Changing the dependent vanable
{iv) Wariation of parameters
(v} Conditions for exactness and the solution when the equation 15 exact
(14 lecture hours)
Suggested distribution of Jecture hours
I. Algebra- IV, Analysis — 11, Caleulus - [11: 3 hours / week,
2. Differential Equations 11; 1 hour / week.

Text Books
. Hersten | N, Topicy in Algebra, 4th ed. New Delhi, Indin: Vikas Publishing House Pyl

Lid, 1991.

2. Boumslag and Chandler, Schawm T outline seriex on gronps, 2000,

3. Erwim Krevszig ddvanced Engineering Mathematics, Bth ed. New Delhi, Inda: Wiley
India Pyr. Lid., 2010,

4. Shanthy Narayan and P K Mital, Differensig! Calewlus, Reprint. New Delhi; SChand and
Co. Pvi. Lid.,, 2014,

5. M D Raisinghania, Orclinmry and Partinl Differentiol Egearions 5 Chand and Co. Pvt
Lid., 2014,

6. John Eerl, Concrete abstract algeben m Python, Notes.

Heference Books

. Michag] Artin, Algebra, Ind ed. New Delhi, Indin: PH] Learning Pyvi. Lid, 2011,
Vashista, A First Cowrse (n Modern Algehrg, 111 el Keshing Prukosan Mandic, 1930,
John B Fraleigh, A First covirve in Abstract Algebra, 3rd ed.: Narosa Publishing Houwse
10,
4, R Balakrishan and N.Ramabadran, 4 Textbaok af Modern Algetva, dstai=5ew Delhi,
Imein: Wikas publishing house pvi Lid,, 1991, fﬂﬂfﬂ
5. G B Thomas and R L Finney, Cadewls amd anelyiical u:'tllut'rfﬂ't{ﬂbuﬂfi@ﬂ'- JY93.

13
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o d Bdwards, dn elemowiary treative on the differential cateuiny with wppliveariony yid
miemreruns cxampde, Reprint. Charleston, USA: BiblioBazaar, 2000,

1. NP Bali, Differential Calenlus, Laxmi Publications {Py Lid.. 2010,

%o 5 Namyunen & T. K. Manicavachogam Pillay, Calenlus.: S, Viswanathan Pyt Lid,

Vol | & 11, 1996,

Y. Frink Ayres and Flliott Mendelson, Sefamm’s Ourline of Calesfus, 3th ed USA: Me.
Graw Hill,, 200K,

10 E Spiegel, Schawm's Outline of Advemced Calowlus, 5th od. USA; Mc. Graw  Hill.,
2009,

H. b D Raisinghania, Advenced Differential Eguations,3 Chand and Co. Pvt, Ll 2013,

|2 FAyres, Schaum's outline of theory and problems af Differential Fguations, st ed.
USA: McGraw-Hill, 2010

13, 5 Namayanan and T K Manicavachogam Pillay, Differential Equations.: 8 V Publishers
Private Lud., 1981,

14.G F Simmons, Differentinl equation with Applications and historical notes, 2od ed.:
McGraw-Hill Publishing Company, Oct 190]

I5. Shepley L. Ross, Differemial Equations, 3 Ed.. John Wiley and Sons, | 954

Useful web links:
ntip:www themathpage. com/
hitp:/fwww.abstractmath. org/
hittg:dwewew. fourier-series, com
hitp://mathworld wolfram_ com/
hitp:fwww princeton.edu~rvdh
hlrpz-':'mv.zwcigm::ﬁa.mn*ﬂﬂlWﬁﬂﬂJ‘Summawl.hnnl
hitp:focw.mit edweourses'mathematics/
I.'I-T[p:.f-"plnr]emulh.ufg."mrj"cIup:aiiﬂﬂpdcs-{.hﬂiﬂu[mhtmr
hitp:Yocw mit.eduw Oow Web Mathematios/ | §-0] Fall-2005 CourseHome/index. him
1. httpi/mathworld. wolfram_comCaleulus himl
L1, Wtpefoow mileduw/'conrseshmathematios!
12, hllp:s'.*www.unia'i:.m:.ah‘f‘umm.nmdia-“nmafgalmn.hth
13, hitp:norialmath lamar.edu/classes/de/ de aspy
b4 hip:fwwwe sosmath. comydiffeg/diffeg_htm!
|5 h11p.-‘-‘wu-'w.ma!}-:mnmﬂz.cmnfcuh:uluw[)iﬂ'nrcnla'u!_ Equestions/applications. him|
16, epc!iwwwenptelvideos.in201 271 1imatheaustics. html
17, I|:l|-||c:.-'-"'.nvw.m}r-mmw.u;nm:'m.'mmmm-'rr-uuh..:nulu.-:»:
15, woane pyvthon.orp
19, b erww aurasumm, com. uncategorized demonstration-of-fouricr-seres-using-python-
cosde
20 |11!|!!1':’fl;itfh'i]‘.lgl’fllI|‘I_L".‘I-L"I'.I'.I|:'.L‘13|Iu_-’.‘-:lu.‘[!].-;:ﬁu."p}-'c:-ii‘,]:lr‘n|

e B R

=

14




PRACTICALS -1V

Mathematics practicals with Free and Open Sowrce Software (FOSS) tool for computer
programs{3 hours/ week per batch of not more than 15 students)

LIST OF PROBLEMS
. Yenfication of normality of a given subgroup
2. THustrating homomorphizm and isomorphizm of groups
3. To find full mnge trigonometric Founer series of some simple functions with  period
Ix and 2L
Finding the half-range sing and cosine serics of simple functions snd  plotting them.
Program to illustrate continuity of a function
Program to illustrute differentiability of a lunction
Program to verify Rolle's theorem
Progrom to verify and Lagrange’s theorem
Evilustion of limits by L'Hospital’s rule
. Solution of second and hgher order ordinary differentinl equations with constam
coefficients
1 1. Solution of second order ordinary differential eguations with vanable coefficients
i} Method of vanation of parameters
i) When the aquation 15 exact

CRIE S

=]

Note: The above list may be changed annually with the approval of the BOS i
LG (Mathematics),

FIFTH SEMESTER
MATHEMATICS - V

(3 lecture hours per week+ 3 hours of practicals ‘week per batch of not more than 15
students)
(42 HOURS)
THEORY

I. ALGEBRA -1V
Hings, Integral Domains, Ficlds

Rings, Types of Rings properties of rings - Rings of integers modulo n - Subnings -
Ideals, Principal, Prime and Maximal ideals in o commtative ring - examples and standard
propertics following the definition - Homomaorphism, [somoerphism - Properics - Quobient
rings - Integral Domain- Fields - propentics following the defimition - Fundamental Theorem
of Homomeorphizsm of Rings - Every field 15 an mtegral domain - Fvery finite integral
domain is a field - Problems.
(14 lecture hours)

s




LMATHEMATICAL METHODS - 11
Calvulus of Variation
Vanation of a function f=1(x y, y) — variation of the corresponding functional - extremal of

a functional — variational problem — Fuler's equation and its particular forms - Examples -
standard problems like geodesics, minimal surface of revalution, hangrng chain. Brachistochrone
problem —lsoperimetnic problems. Application Problems.
(14 Lecture howrs)
L NUMERICAL METHODS - 1
Finite differences - Defimtion and properties of A W, 5, » and E, the relation between them
- The nth differences of & polynomial, Factorial notations. separation of symbols, divided
differences and related theorems.
Newton - Gregory forward and backward interpolation formulae — Lagrange's and
Newton's interpolation formulae for unequal intervals - Inverse interpolation
Numerical Integration: Quadrature formuls — Trapezoidal rule -Simpon’s 1/3 and 38 rule,
Weddle's rule - problems. Application Problems.
{14 lecture hours)
suggested distribution of lecture hours.
. Algebra IV: | hour fweek,
2. Calculus of Vanation: 1 hours‘week
3. MNumernical Methods 1 2 1 hoursiweek

Text Books
1. Herstein 1 N, Topics in Algebra, 4th ed. New Delhi, India: Vikas Publishing House P,
Lud, 1991,

2. Shanthi Narsyan and P K Mittal, Differential Caleulus, Reprint. New Dellu: SChand and

Co. Pvt, Lid., 2014,

M D Raisinghania, Feetor caleufus,§ Chand Co. P, Lid., 2013,

4. M K Jain, 8 R K Iyengar, and R K Jain, Munerical Methods far Setentific and
Enginecering Computation, dth ed, New Delhs, India: New Age International, 20132,

3. JnanKiusaluse, Namerioal methods i engineering with vt 3, Cambridee University press,
2013,

6. Philip N. Klen, Coding the Mawiv: Linsar Algebra through Computer Seieace
Applications, Newlontan Press, 2013,

ek
-

Reference Books
1. Michacl Anin, Algebra, 2nd ed. New Delhi, India: PHI Learning Pvt. Lad,, 201 1
Yashizti, A First Cowise In Wadar Algebra, |ih ed.. Krishoa Prakasan Maodir, 1980,
John B Fraleigh, A First conrse in Abstrares Algebea, 3nd ed.: Narosa Publishing House.,
15363,
4. R Balaknshan and N.Ramabadran, 4 Texebook of Modern Algebra, 151 ed. New Delhi,
India: Vikias publishing house pyvt. Lid., 1991,
5, 0 B Thomas and B L Fimnev, Cadeufuy and atalviical geometry, Addison Wesloy, 945

ik B
1 H
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B Spain. Vevtow Amahisiy, ELBS, 1994

D E Bourmes and, PO Kendall, Dector dnafvis, ELBS, 1996

5 5 Sastry, fetreductory metfds of Nemerical Analysis, Prenpee Hall of India, 2012
Brian Heinold, A Proctical Inirodaction te Pythen Progromming, Deparment of
Mathematics and Computer Scrence, Mount 50 Mary's University, 2019,

10. Tits Adrion Beu, Introdution to numencsl programming, CRC press, Tavlor and Fransis,
11, J. C. Bautista, Mathematics and Pyvthon programmings, lulu.com, 2014,

Uselal wieh lnks:

- N T

hitp: 'www, themathpage. com?

hitpsrwwew, abstractmath. org’

hittp: oew.mit edu/ courses/mathematics!

hitp:/ ‘planctmath_org/encyelopedia TopicsOnCaleulus.huml

http:oew . mit.edw'OcwWeb/Mathematies! | 5-01 Fall- 2005/ CourseHome/index. him
http:/ mathworld wolfram . comdCalcubus, himl
hitp:/‘www.univie.ac,at/ future. media/moe/galenic.himl

hitp:/www.math. gatech .edu/~harrell/cale!

hitp www smip.cam.ac. uk/lab/people/sd lectures/nummeth®8index him

H]I http: ‘math. fulleron. edwmathews numerical.hitml

11, http:/wwow. omesmartclick comd/engineeringmumerical-methods.him|
12, httpe‘www.nptelvideos.in/2012/1 1 'mathematics.htm]

13, hnpssfwww my=mooe.comy'en calegorie' mathematics

14, www.pythonorg

15, https:/'docs sympy.org/latestmodules/senes/founer.htmi

16, hitps:/idocs sympy.org/latest modules/Senies fourier. homi

PRACTICALS =V

Mathematics practicals with Froe and Open Sewrce Softwere (FOSS) tools for computer
programs (3 hours! week per batch of not mere than 15 students)

LIST OF PROBLEMS

2,

e -l

Exmmples on dilferent types of rings.

Exmmples on integral domains and fields.

Exsmples on subrings, ideals and subrings which are not ideals,
Homomaorphism and isomorphism of rings- illustrative examples.

Example on Euler’s equation in full form.

Example on particular forms of Euler's equation,

Examples on minimum surface of revelution and Brachistochrone problem.
Examples on lzopenmetric prablems.

[{r Progiams on Interpolations with equal intervals,

11, Programs on Interpalaiions with unequal infervals.




i il + 4k

A
12, Programs 10 evalume integrals using Simpson s 7 andg rule

I3 Programs to evaluate integrals using Weddle's rule

Note:The shove fist may he changed annually with the approval of the BOS in
LIk {Mathemarics),

FIFTH SEMESTER

ELECTIVE -1
MATHEMATICS - VI{A)

(3 lecture hours per week+ 3 hours of practicals'week per batch of not more than 15
students)
(42 HOURS)
THEORY
L. CALCULUS - 1V
Differential Caleulus of Sealar and Vector Ficlds
Scalar ficld - gradient of a scalar field, geometrical meaning — directional derivative — Maximum
directional derivative — Angle between two surfaces - vector field — divergence and curl of a
vector field — solenoidal and irrotational fields — scolar and vector potentials — Laplacian of a
sealar field — vector identities. Standard properties, Harmonic functions, Problems, Orthogonal
curvilinear co-ordinates (only converstons)
(14 lecture hours)
L CALCULUS —v
a) Line And Multiple Integrals
Defimtion of line intcgral and basic properties examples evaluation of line imegrals,
Definition of double integral — its conversion o iterated nlegrals Evaluation of double
mtegrals by change of order of integration and by change of variables — compuiation of plane
and surface areas, volume underneath o surface and volume of  revolution using deuble
integrais.
Defimtion of 1riple integral and evaluation - change of variables — volume as 2 triple integral .
(18 lecture hours)

by Integral Thearems

Lreen’s theorem (with proof) - Direct consequences of the theorem, The Divergence
theorem (with proof} - Direct consequences of the theorem. The Stokes” theorem (with
proof) - Dhirect consequences of the thearem

(10 leeture howrs)

Sugpested distribution of leciure hours

. Differentinl Caleulas OF Sealar And Vectog Fields: | hour fweek.
2. Ualeulus VI (Line and Multiple Integrals and Integral thearems §: 2 hours'week

18



Text Boaks
1. B Weinstock, Calowlus of Varrarion, Dover Pub. Lid., 1970
Z. M, D. Rpisinghania,  Feeror Cafewdis, 8 Chand Co. Pyvt, Lid., 2003
3. Philip N, Klein, Coding the Mawic: Linear Algetea through Computer Science
Applications, Newtonian Press, 200 3.
4. Hans Petter Langtangen, 4 primer on Scientific progranwilng with Pvthon, Springer,
2K,

Reference Books:

1, F B Hildebrand. Methedy in Applicd Matkematics,
2. B Spain, Veetor Anglysiy, ELBS, 1994,
3, DE Boumesand und P C Kendall, Fector Anahisiz, ELBS. 1996,

Useful web links:

hiip./ocw.mit.edu/courses/mathematics/

http://planetmath.org/encvelopedin TopicsOnCaloulus. html
hupimathworld. wolfram com/Calculus. itml

hittp:/ fwww, univie sc.at/ future. media/moe/galerie_html

http:/www.math_gatech edu/~harvell/cale/

hep:wweweaptelvidens, in' 201 27 | 1/mathematics him)

httpssfwww, my-mooc. com/'en'cotegoric'mathematics

www. pylhon.org

- hetpe/kitchingroup.cheme.cmu. edu/blog201 30202 Integrating-functions-in-python/
0. https:Mkitchingroup.cheme.cmu.edo/pyeserpyese. haml

'_nl.h.l:.-.lrd:-

o
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PRACTICALS = VI{A)

Muathematics practicals with Free and Open Sowrce Saftware (FOSS) tools for computer
programs {3 hours! week per batch of not more than 15 students)

LIST OF PROBLEMS
I. Todemonstrale the physical interprefation of gradient, divergence curl and Iaplacian.
2. Using eyelic notations (o denve some more vector identifics
3. Evaluntion of the line integral with constamt lmits.
4. Evaluation of the double miegral with constan limits.
5. Evihiation of the tnple integril with constant lmiis,
6. Evaluation of the line mtegrl with vanable limits,
7. Evaluntion of the double integral with variable limits,
B Evaluation of the triple mtegral with vanable Boits.
9. Green's theotem

i Ciauss divergence theorem P
] s G o
11, S1okes" theorem i,
. P




FIFTH SEMESTER
ELECTIVE - 11
MATHEMATICS - VI(B)

{3 lecture hours per week+ 3 hours of practicalsiweek per batch of not more than 15
studenis)
(42 HOLURS)
THEQRY

l. Number Theory

Introduction to number theory - Divisibility— Prime and composile numbers - Euclidean
algorithm - fundamental theorem of Arithmetic — The preatest common divisor and least
commaen multiple — congriences - Linear congruences —Simullaneous congruences - Wilson's,
Euler’s and Fermat's Theorems and their applications.
o (14 lecture hours)
2. Graph Theory '
Konigsberg bridge problem, praph, subgraph, adjacency, incidency, degree of a vertex, finite and
infinite graphs, order and size of 3 graph, multiple edges, loops, simple graph multigraph, general
graph.underiying graph, r - regular graph, complete graph, walk trail, path, closed walk, circuit
eyele, direcied graph, connected and disconnected graphs, component of a graph.irees, pendant
veriiees in a tree, distance and centers in a tree, rooted and binary wees, spanning Trees - with
fundamental theorems and examples. {14 lecture hours)

. Fourier Transforms
The Fourier integral, Different forms of Fourler integral, Problems complex Fourier Transform,
Sell’ reciprocals, slit functions Basic propenties af Fourier transforms, Linear, Change of scale,
shifting, Modulation. Derivation of 2 Function Extension.
Fourier sinc and cosine Transform and Inverses properties, self reciprocal. The derivatives —
theorems and problems.

(14 lecture hours)

Suggested distribution of lecture hours:

I. Number Theory: | hour / week,
2. Graph Theory: | hour / week
3. Fourier Transforms; | hour / week

Text Books
L David M. Bunon, Elemeniary Number Theory, 67 eed,, Totn MeGraw-Hill Edition,
Indian repring, 2007
Frank Harary, Griple Theorr, Addison-Wesley Publishing Company, 1969,
Pouglas B. West, fatroduction to Gragh Theoer, 2™ cdition. Pearson, 3015,
F. B. Hildebrund, Method of Applivd Mathematics, Dover Publications
Mohammed Zubuir Al-Taic wnd Seifedine Kadry, Python for Giraph amd Nepwork
Amalyxia, Springer, 2017

% 20
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Referenee Books

Neville Robinns, Beguening Numder Theory, 2" wd . Narosa Pubhishing House Pvr, Lid.,
Drelba, 2007,

1. Narsingh Deo, Grapdh Theory, Prentice-Hall of India Pvi. Lid., 2000

da e

. B Spuin, Fectar Analysis, ELBS, 1594,
. Lokenath Debnath and D Bhatta, Integral Tramsforms amd their Appltcarions, Taylor and

Fransis, 2002,

Useful web links:

A e b

e B

5,

1.
1L
YL

13,

hittp:oow. mit.edu/ courses/mathematics!

http:/‘planctmath.orgencvelopedia TopiesOnCaleulus himl

http:mathworld wolfram.com/Caleulus him]

http:/www. univie.ac,at/future media/moe/galene, himl

hpe wwew. math. gatech. edu’-harrell‘cale/

httpefwww nptehvideos.in/ 201 211 1 'mathematics, himi

Tsttpse e my-mooe comyencalegorie mathematics

www.python.org

hup:kitchingroup.cheme cmu.edublog 201 30202 Inte prating -functions-m-python/
hitps./fwww . peekslorgecks.org’

hitps:/fwww. python-course.cu/graphs _python.php
https://medium.com/apprentice-joumalthe-graph-theory-an-imroduction-in-python-
5004 SheDedh

ittps:/pypi.ong project/graph-theory!

PRACTICALS -V1 (B)

Mathematics practical with Free and Open Sowrce Software (FOSS) tools for computer
programs{} hours! week per batch of not more than 13 studcnis)

LIST OF PROBLEMS

R Rl i

L.

. Detect cycle in o directed graph.

Check whether given number is prime or not.

Program to find the GCD and LCM

Program 1o compute elements of the sequences

Create a graph using adjacency matrix snd then show all the edges that exsst in the graph
Find the adjacency matrix from the given digraph

Find the degrec of all vertices in a graph.

Progrom 1o find the connected components of a undirecied graph,

Check whether given degrees of vertices represent a graph or trée.

To rerurn & list of all paths (without cycles).

Find if there is 4 path between two vertices in a graph

To find the Fourier integrals for the given function
To limd the Fourier sine and cosme Tronslorm
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SIXTH SEMESTER
MATHEMATICS - ¥1I

{3 lecture hours per week + 3 hours of practicals/week per batch of pol more than 15
studenis)
(42 HOURS)
THEORY
l. ALGEBRA -V
Linear Algebra
Vector space — Examples — Propertics — Subspaces — eriterion for a subsel to he a
subspace ~lincar span of a set - linear combination - linear independent and dependent subsets -
Bisis and dimensions— Standard properties - Examples illustrating cancepls and results
Linear trans formations — properties — matrix of a lincar transformtion — change of hasis
— range and kernel — rank and nullity - Rank - Nullity theorem —Eigen values and eigen vectors
ol linear transformation - Application Problems
(14 lecture hours)

2, IMFFERENTIAL EQUATIONS 111

1) Orihoganal Curvilinear Coordinates

Definition of orthogonal curvilinear coordinates. Fundamental vectors or base vectors, Scale
factors or material factors - quadratic differential fom, Spherical, Cartesian, evlindrical co-
ordingte systems-Theorem: The Spherical and cylindrical coordinate systems are orthogonal
curvilinear coordinate system (excluding problems on conversion of one sy=tem (o another),

b) Partial Differentisl Equations
Total differeatial equarions-Necessary condition lor the equation Pdr+ Qav+ Rd—=10
to be integrable - Simuliancons equations of the form i—“ <, %
Formation of partial differential equation - Equations of First Order Lagrange's linesr equation —
Charpit's method, Standard types of first order  non-linear partial differential equation |{Bv
known substitution)
Solution of second order linear partial differential equations in twe variables with constant
cociTicients by finding complementury function and particular integral
Solution of ene — dimensional heat equations, Solution of one - dimensional wave equaticns
using Fourier senes- Application Problems.
(28 lecture hours)

Suggested distribution of lecture howrs:

. Alpchra-V { Linear Algebra) : | hours / week.

2. Differentinl Equations H1: 2 hours  week




Text Books

Krshnamoorty ¥V K and Mainra V P oaod Arora 1 L, An Defvoduction te Linear Alvelra,
Reprint, New Delhi, India: Affiliated East West Press Pvt. Lid., 2003,

2. M. D Raisinghania. Vector Cofenfues, 8 Chand Co. Pyr, Lid., 2013,

3. M D Raisinghania, (vdinmy and Partiel Differentiol Eguations S Chand and Co, Pw
Lid., 2014,

4. Hans Petter Langtangen, 4 primer on Scientific programming with Python, Sprninger,
2009,

Reference Books

1. G Strang, Lincar Algebra and its Applications, Thomson, 2007

2. B Spain, Fectar Analysis, ELBS, 1994,

3, D E Bournes and, P € Kendall, Fector Analvsis, ELBS, 1996,

4. Frank Avyres, Schonm's eutiine of theory and problems af Differensial Egications, 151 ad.
USA: McGraw-Hill, 1972,

5. GF Simmons. Differential equation with Applicarions and historicad nores, Ind ed.;
MeGraw-Hill Publishing Company, Oct 1991,

6. 5 Narayanan & T K Mancavachopam Pillay, Diferentiod Eguations,: 5 W Publishers
Private Ltd., 1981,

7. I M Sneddon, Elements af Partial Differential Equations, 3vd ed.: Me. Graw Hill.. 1980,

Useful web links:

1. hitp:Yocw.mil.edw/courses/mathemalics

2. hitpimathwordd wolfram.coin/Caloulus. himl

3 httpsfwwow math.gatech. edu/~harrelleale/

4. hupyiutorial. math. lamar.eduwiclasses/de/de. aspx

5. http:'Aaaew. sosmath com/diffieg/diffeq. html

6. hitp:wwew analyzemath.com/calculusMifforential_Equations/applications.htm]

7. hitpywwew npielvideos. i/ 201271 Lmathematics. himl

B, hatpsfeeww. my-mooc comfen’ce goriemathematics

9 www.python.org

10, hitpssidocs, sympy.org 0.7 6'modules mpmathscaltculus/differentiation. hitml

| 1, hitps:/fapmonitor.comd pdefindex. phpMainSolveDnfTerential Equations

12, httpskitchingroup. cheme. cmu, edu’pyese pyese himl

PRACTICALS -V1N

Mathematics practicals with Free and Open Source Saftware (FOSS) tools for computer
programs(} hours’ week per bateh of not more than 15 students)

LIST OF PROBLEMS

I

1) Weotor space, subspace — illusimtive examples
il) Expressing a vector as a linear combimation of  given sel of veclopmess.

iit) Examples on linear dependence and indepenidence of vectors, /522
F

3




e s,

-

2 1) Bages und Dimension - illusirative examiples.
i Verifying whether a given transfornsation ts linear,
o i) Finding matrix of a linear transformation
i) Problems on rank and nullity.
Solutions to the problems on total and simultsneons differential gquations,
Selutions to the problems on different tvpes of Partial differential equations,
Solving second order linear partial differential equations in two varables with constam
coefficienl.
7. Solving some more sccond order linear partiol differential equations in two variables with
constant coeflicient.
% Solution of one dimensional beat equation using Fourier series with Dirichlet condition,
%, Solution of one dimensiona] heat equation using Fourier series with Neumann condition,
10, Solution of ane dimensional wave equation using Fourier series with Dirichiet condition.
11 Salution of one dimensionsl wave equation usmg Fourier series with Neumann condition.

e

>

SIXTH SEMESTER
ELECTIVE -1

MATHEMATICS - VIII{A)
(3 lecture hours per week+ 3 hours of practicals /week per bateh of not more than 15
students)
{42 HOURS)
THEORY
I ANALYSIS- 111
Complex Annlysis

Complex numbers-Canesian and polar form-geometrical representation-complex-Planc-
Euler's formula- o' = cos @ + isin 8. Functions of a complex variahle-limit, comtinuity and
differentiability of a complex function, Analytic function Cauchy-Riemonn cquations in
Cartesian and Polar forms-Sufficiency conditions for analyticityl Cantesian form only - Harmonic
function-standard properies of analvtic functions-construction of apalviic function when real or
inkginiry part is given-Milne Thomson method.

Complex intepration-the complex integration—properties, problems,Cauchy's Imtegral
theorem-proof using Green's theorem- direct consequences.Cauchy’s Integral formuls with
proof-Cauchy’s generalized formula for the derivatives with prool and applications for
evaluation of simple line integrals - Cowchy’s inequality with proof - Lisuville's theorem with
proof. Fundamental theorem of algebra with proof

Transformations — conformal transformation — some elementary transformations namely
Pranslation rotation. magnification and inversion - examples.

The bilinear trransformation (B.T. }-cross ratio-imvariant points of a B.T -propertjes-

(1] BT set up a one 1o ane correspondence between the extended w-plape and the
extended w-plane,
(i) Preservation of cross ratio undera BT

24




tni) A BT wensforms cirches onto circles or strmghi lines.
Problems on finding 2 B.T.. and finding images under o B.T.and invarant points of 3 BT
Diseusston of transformations w = 2° , w=sinz . w = coshz and w= g,
(28 lecture hours)
2, NUMERICAL METHODS -1
Numernical soluttons of algebraic and  ranscendental  equations method  of
suceessive Msection - methad of false position - Newton-Raphson method. Numencal solutions
of non-Homogeneous system of lincar algeberic equations in three variables by Jecobi™s method
and CGaoss-Seidel method. Computation of largest Eigen value of & square matrix by power
method.
Solutions. of inital valwe problems f(or ordinary linear first order differential equations by
Taylor's series, Euler’s and Euler's modified method and Runge-Kutta 4% ordered method.
(14 lecture hours)
Sugpested distribution of lecture hours:
I. Analysis-11] (Complex Analvsis): 2 hours ¢ week.
2. Mumencal Methods-11: | hour / week

Text Books

1. 8§ Shanthinarayan, Compley Analvris, § Chand Co. Pvt, Lid,, 2012,

I MK Jain, 8 R K Ivengar, and R K Jzin, Numevical Methode for Sciemific and
Engineering Computation, 4th ed, New Delhi, India: New Age International, 2012,

1. B, Bradie, 4 Friemddly Introduction o Numerical Analysis, Pearson Educanon, Indie,
2007,

4, Brian Heinold, 4 Procical Introduction o Pwhon Programming, Department of
Mathematics dnd Computer Science, Mouni 51 Mary's University, 2019,

5 Tmus Adnan Beu, frroduction o Numerical programming, CRC press, Taylor and
Francis.

Reference Books
. RV Churchil & I W Brown, Campleéy Fariales and Applications, Sth ed.: MeGraw Hill
Compucs,, W8S
L% Ahlfors, Complex Analvsiz, 3rd ed.: Me Greaw Hill. , 1979
A R Vashista, Complex Analfysis, Krishna Prakashana Mandir, 2002,
5 5 Sastry, frroductory sethods af Numerteal! Analysis, Prentice Hall ol India, 2012,

dn G P

Useful web links:
1. gt iwwew. mathes org/annlysis'realzmdex html
hitpe fwowew, amiep.cam.ac, ukQaby'people sd lectures nummeth 88 index. him

hinp:foith, fullerion, edwimathews numerical, huml
httpsfwww onesmartchck comdenginecnng numencal-methods him|

hiepetwowew . nptebvideos i/ 200 201 Lmathematics. himl
Ik ips P’ my-hooc comden vsegone mathematics e

= LA da Les B
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foowww python.org
K. hpsnsdocs svmpy.ong latestmodules seres/founer hitiml
9. hups:katchingroup.cheme emu edu’ pyese/pycse Ttml

PRACTICALS -VIII {A)
Mathematics practicals with Free and Opsenn Somree Software (FOSS) tools for computer
programs(3 hours/ week per batch of not more than 15 students)

LIST OF PROBLEMS
1. Some problems on Cavchy-Riemann equations (polar form),
1. Implementation of Milne-Thomson method of constructing analytic finctions( simple
examples).
3. Mustrating orthogonality of the surfaces obtained from the real and imaginary parts of on
analytic function.
Verifying real and smaginary parts of an analytic function being harmonic (in polar
coardinates)
Mustrating the angle preserving propenty in & transformation.
lustrating that circles are transformed to cireles by a bilinesr transformation.
Examples connected with Cauchy’s integral theorem,
Solving algebraic equation { Bisechon methad).
. Selving algebraic equation (Regula-Falsi and Newton-Raphson methods
Iﬂ Solving system of equations (Jacobi and Gauss-Seidel methiads ).
I'l. Solving for largest eigenvalue by Power method.
12. Solving ordinary differential equation by modified Euler's method,
13. Solving ordinary differential equation by Runge-Kutta method of 4 order.

=
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Note:The above list may be changed annually with the approval of the BOS in
UG (Mathematics).

MATHEMATICS - VIII (B)
ELECTIVE - 1l

(3 lecture hours per week+ 3 hours of practical /week per Batch of not more than 18
students)
(42 HOURS)
THEORY

L. Linear Programming

Lincar incqualitics and their graphs, Suiement of the lincar progrmming  problem in
standard fom-classification of solutions-solution of Tinear programming problems by paphical
miethod,

Mustrative examples on the solution of linear programiming problems m two ond Thiee
varmbles by the simplex method, (Maximization and minim EAllon )
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Transportution probleimn:- Nonh West rule, Vopel's method, Row munima method, Column
mimma method, (14 lecture hours)

1. Particle Dynamics
Mewiton's laws of motion - Conservative forces and potential energy - Definitions of work,
kinetic energy and power.
Motion of a particle in 4 uniform force feld - simple  harmonic motion - Two
dimensional monion of projectiles, Inclined plane,
(14 lecture hours)
3. Improper Intezrals
Gamma and Beta functions-results following definitions-Relations connecting the
two functions-duplication formula-Applications to evaluation of inlcgrals.
(14 leeture hours)
Text book:

. Roberi ). Vanderbel, Linegr Programming, Springer, 1994,

2. AR Vasishtha and D. C. Agarwal, Dywamics of @ Particle, Krishna Prokashana Medin
Pvi, Lid., 2003,

3. Murrey R. Spiegel, Theory and Probfems of Advanced Caleular, Schaum™s Outline
SCries.

4. Hans Petter Lungtungen, A primer on scientific programming with Python, Springer,
2016,

5. Surg Kruk, Practical Python A1 projecis: Mathematical models of aptimization
problems, A press, 2008,

6. 1. C. Bautista, Mathematics and Pytion programmirg, uli.com, 2004,

Reference Book:
1. Mokhtar 8, Bazaraa, John J. Jarvis and Hatuf D, Sherali, Linear programming o

Network flows, 7™ Ed., John Wiley and Sons, India, 2004,

Hamdy A, Tahg, Operations Researvch: An infroduction, 8™ Ed. Tata McGraw Hill,

Singapore, 2004

3, A.P. Roberts, Statics amd Dynantics with Backerownd in Mathemarics, Cambridge
University press, 2003,

4, Lokenath Debnath and D, Bhatta, fotepea! Trangforns and thely Applications, Taylor
mnd Fransis Group, 2002,

5. Dimitns Bergimas and 1. N Tsitsikhs, fmtrodiction fo {fivear Optimization, Athena
Scientific, 1997,

Useful web links;

I, hipewoww mathes org/anelysis‘realsfndex_btml
hitp:/www_amip.camoac ukBabpeoplesdectures/nummeth 8. index. am
hitp:Smsth fullértonedwmathews numerscal . hitml
hitp: www onesmanchek . com/engineening/ mumerical-methods himl
ftp:www nptelvideos in 200 271 | /mathematics. himl
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7 www,pyibonorng

& hupscoderview stackexchunge com:/

9. hup:Useibook readihedocs iv/enlatestintro himl

140, e st grithub.comy mick00 1/ FA86413655 1 cR9abThed

1. lmp:-'amm-mmrylie:-.-irlhyu.curn"l:nlug-'il:lI?-'ﬂlﬂimmu;lucmr;-hguid:-un-tmﬂr-

programming-explained-in-simple-englishy
12, hiip: kitchingroup.cheme.cmu.edu blog/201 IO2A2 Integrating- functions-in-python’
PRACTICALS -VIII (B)

Mathematics practical with Free and Open Source Soffware (FOSS) wols for computer
programs(3 hours/ week per bateh of not more than 10 students)

LIST OF PROBLEMS

Graphs with lincar mequalities.

Solution of linear programming problem by graphical methad
Implementation of the simplex method.

Implementation of solution procedure for the transportation problem
Application of Newton's law of motion-problems on conservative forees and potential
EI'IE'I'E}'.

Problems on work dene, kinetic enerey and power.

Problems on simple harmonic motion.

Problems on two-dimensional motion of projectiles,

- Problems on gamma and beta functions.

10, Problems on duplication formula.

11, Problems on evaluation of improper integrals in applications.

B e
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Note:The above list may be changed annually with the approval of the BOS in
UG (Mathematics),
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Structure of B.Sc. Mathematics papers

Teaching | Duration of| 1A EXAM | TOTAL | Semester
Semester| Title of the paper | | ek | Exam (hrs) | MARKS | MARKS| MARKS| Total
i nge | Theory |4 hrs Jhrs 30 70 100 &
I | Practical |3 hrs 3 hrs 15 15 50
i B.Se | Theory |4hrs 3 hrs o 70 100 o
1| Peactical |3 1ws 3 lars I5 15 50
. A.Sc. | Theory |4 hrs 3 hirs 3 70 100 "
W Practical |3 hrs 1 hrs 15 5 50
i B.Sc. Theory |4 hrs 1hms a0 70 10 i
V' | Practical |3 hrs 3 hrs 15 15 50
B.Se, | Theory (3 hrs 1 hrs 30 70 1040 o
V' | Practical | 3hrs 3 hrs 15 35 50
5 B.Sc. | Theory |3 s 3 hrs 30 70 100
of | Practical |3 hrs 3 hrs 15 35 50 |
VI(B) |
B.5e. | Theary |3 hrs 3 hrs 0 1_'“} [ | W
VI | practical | 3 s |3 hws 15 35 30
& BSc | Theory |3 hrs 3 hrs 30 T 100
VIH{A) 150
OF | Practical |3 hrs 1hrs 5 15 50
VIHiB) _

Note: In the Practical companenit out of 35 marks: 25 for proctical exam - 5 for vive 5 [or lab
record
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PATTERN OF THE QUESTION PAPER

FROM 1" TO 4™ SEMESTER

Time: 3 Hours Max.Marks: 70
! | Anm;rmyanE_m'ﬂm following 5 3% = 10 Matks
| (B questions are given)
i | Answer any THREE of the following
{015 questions are given)
Answer any THREE of the ollowing
(05 questions are wiven)
Answer any TWO of the following (03
questions are given)
Angwer any TWO of the following (03
questions are given)
Answer any TWO of the following (03

questions are given)

¥k Questions to be taken only from 25 3= 10 Marks

Application pari |

J3¥5 =15 Marks

1 3x%5=15Marks

IV 2x 5= 10 Marks

2x 5= i Marks

PATTERN OF THE QUESTION PAPER
FOR 5"and 6" SEMESTER

Answerany FIVE of the following
(8 questions are given)
Answer any THREE of the following
{05 questions are given|
Answer any THREE of the fallowmg
(U5 questions are given)
Answer any THREE of the following
(05 questions are given)
Answer uny THREE of the following
|y | {05 guestions are given)
; Questions to be taken cnly from
| Application pari |

%2 =10 Marks

3% 5= 15 Marks

3] x5 = 15Marks

3x 5= |5 Marks

—

IV

In 5= 15 Marks




BANGALORE UNIVERSITY

REGULATIONS, SCHEME AND SYLLABUS

Far e cotirge
I to VI Semesters
BACHELOR OF SCIENCE IN COMPUTER SCIENCE

(BSc(CS))

{Chodee Based Credit System (Semester Scheme) -Y2K 14 Scheme)

Revised w.e.f.

Academic Year 2014-2005 and onwards
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Regulations, Scheme of study and Examination for B Sc Degree Course
Under Cholee Based Credit System - Semester System (Y2R14 SCHEME)
{Revised w.el. 2014 -2015)

Rl
a) Title of the course: B. S¢ in Compuler Science
b} Duration of the Course: Durations of the undergraduate programimes shall extend
aver FOUR semesters (TWO academic years) for the Associate Degree| Advance
Diploma), SIX semesters { Three academic years) for the regular Bachelor Degree.
¢} Scheme of study:
i1 There shall be one theory paper and one practical from first semester 10
fourth semester, The practical paper corresponds to theory papers.
i} There shall be two theory papers and two practical during fifth and sixth
SCImeslers.
i1 Medium of Instruction: The medium of instruction shall be English.
dy  Scheme of Examination: At the end of each semester there shall be Universty
examination of three hours duration in ench of the theory and practical papers.

The question paper patiern for theary paper has two sections. (70 Marks)
Section —A contains 12 questions, students has to attend 10 questions. Esch ¢armies 1
Marks (10*2=20)
Section — B contains § questions (question may contain sub questions), students has to
attend 5 questions. each carries 10 Marks (5 * 10=150)
RZ. Fach semester shall be of 90 working days from the date of commencement of the each

Semesier.

B3 Attendance: As per Bangalore University regulations in foree Tor scicnoe degree courses.

R4. POWER TO REMOVE DIFFICULTIES
If any difficulty anses in giving effect to the provisions of these regulations, the Vice -
Chancellor may by order make such provisions not inconsistent with the Act, Statutes,
Ordinances or other Regulations, &5 eppears to be ascessary or expedient ta remove the
difficulty, Every order made under this rule shall be subject 1o ratification by the
appropriate University Authorities,
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Title of Papers, Scheme of Study and Framination for B S¢ in Computer Science,
Kevised w.e.f, 20014-20115.

Macks Credits
Sem | Papers Title of the paper Hours! +
Week | IA | Exam | Totdl
Programming Concepts
i CSIT | using € 4 30 71 - y
CSI1P | C Progromaming Lab | 3 [ 35
C82T | Data Structures 4 NV T
. | 150 3
CHap Data Structures Lab 3 15 is
Datnbase Management
CS3T | System and Software 4 30 70
C83P | DBMS Lib 3 13 35
CS4T | Operating System and UNIX 4 0 | 7
IV |CSaP | UNIX Programming Lab 3 s | a3s | W0 i
Object Oriented |
CS5T1 | o @ g wsing JAVA 3 EH 70 o :
CS3P1 | lava Programming Lab i 15 EL
V' | cssT2 | Visuul Programming 3 30 70
150 3
C83PY | Visual Programming Lab 3 | 15 35 I
C36T1 | Web Progreamming 3 | 30 70 |
: 150 i
CS6I1 | Web Programming Lab 3 15 35 '
VI ) = oy
CSET2 | Computer Networks 3 30 0
. . 150
CS6P2 | Project Lab £ M - 15
S — ]

ar—_t
T §

e
F

FounDATon  (oUESES i
:) Eﬂ“-hﬂﬁ#piﬁ—mld"- & Fogilc- fHEﬁL: g
¥z 3) Sciedce of Socieiy
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I Sem B 5S¢
CSIT: PROGRAMMING CONCEPTS USING C

Todal Teaching Hours - 60 Mool Howrs " Week - (04
Unit-1
Introduction 10 Programming Concepts: Software, Classification of Software, Modular
Programming, Structured Programming, Algonthms and Flowcharis with examples.
Overview of C Language: History of C, Character sct, C tokens, ldentifiers, Keywords,
Data types, Variables, Constanis, Symbolic Constants , Operators i . Hierarchy of
Operators, Expressions, Type Conversions and Library Funetions,

[ 12 Hours |
Unie-=11
Managing Input and Output Operation: Formatted and Unformatted 1O Functions
Decision making, branching and looping: Decision Making Statements - i Statement, (£~
else statement. nesting of if-else siatemenis, else—if ladder, switch statement, 7: operator,
Looping - while, do-while, for loop, Nested loop, break, continue, and goto statements.
Functions: Function Defimtion, prototyping, types of functions, passing arguments o
functions, Nested Functions, Recursive functions,

[ 12 Hours |
Unit-111
Arrays: Declaring and Initializing, One Dimensional Armays, Two Dimensional Arrays,
Multi Dimensional Arrays - Passing arrays to functions. Strings: Declarmg and
Initializing strings, Operations on strings, Arrays of strings, passing strings 10 functions.
Storage Classes - Automatic, External, Static and Register Vanables,

[ 12 Hours |
Unit-1V
Structures - Declaring and Initializing. Nested structure, Amay of Structure, Passing
structures to functions, Unions, typedef, enum, Bit fields, Pointers — Declarations, Painter
arithmetic, Pointers and functions, Call by value, Call by reference, Poimters and Arrays,
Arrays of Pointers, Pointers and Structures. Meaning of static and dynamic memory
allocation, Memory allocation functions.

| 12 Howurs |
Unit-V
Files - File modes, File functions, and File operations, Text and Binary files, Command
Line arguments. O Preprocessor directives, Maeros — Definition, types of Macros,
Creating and implementing user defined header fles.

[ 12 Hours |
TEXT BOOKES
1. E. Balagunswamy, “Programmng In ANSI C7, 4th editon, TMH Publications,
2007
2. Ashok N, Kamthane, “Programming with ANS] and Turbo C7. Pearson Education,
2008

REFERENCES BOOKS
1. Ashok N. Kamthane et, al,, “Computer Frogrammung and [T, Pearson Education,
2011
2. Mahapatrs, " Thinking In C °, PHI Publications, | 998
3 Yashwant Kenetkar, “Letr Us €, 137 Edition, PHFP, 2013.
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CS1P: C PROGCERAMMING LAB
PART - A
1) Write o C program to sccept employee number, employee name, hasic pay and
vitlculate gross salary, deduction and find the net salary of an emplovee for the
following details,

| Dearness Aliowance 40% of Basic Pay
Hause Rent | 20% of Basic Pay
Allowance
| Prowident Fund 12%% of Basic Pay
Income Tax 4% of Basic Pay

21 Write a © Program to find the roots of the piven quadratic equation using if-clse if
stalemenl.

3) Write & menu driven C program to find ,

(1) Reverse of a number (i) Factorial of N (Use Switch case)

4} Write a € program to find Sinix), [%-x730+ %50, ......x%n! ]

5} Write a C program to arrange the given set of numbers in aseending and
descending order,

6) Wrie a C program to find product of two N x M matrices.

7) Write a C program to caleulate NCR= NI/ R! * (M-R)! Using function

8) Whnite a C program to display Fibonacei series using recursive function:

¥) Write u C program to compare two strings using poiniers,

10) Write & € program to demonstrate the user defined header file.

FART - B

- During practical examination the Fxternal and Internal examiners MUY PFEpare exam

question paper relsted to theory syllabus apart from Part-A. (A minimum of 10

Programs has 1o be prepared),
MNote:

i} The candidate has to write both the programs One from Par-A and other from
Pan-B and execute one program as of External examiner choice.

bl A minimum of 10 Programs has 1o be done in Part-B and has 10 be maintained in
the Practical Record,

€] Scheme of Evaluation is as follows:

Wting two programs = 10 Marks

Execution of one program - 10 Marks

Formatting the Output = 05 Marks

YViva - 05 Marks

Recond - 05 Marks

Total = A5 Narks

Il Sem B Sc
CSIT: DATA STRUCTURES

Totul Teaching Hours -~ 6l Mool Houors | Week - 04
Unit-1

Introduction and Overview; Definition, Elementary data organizstion, Data Structurcs,
data structures operations, Abstract data types, algorithins complexity, time-space
tradeodf. Prefiminaries: Mathematical notations and functions, Alporithmic notations,
control Stractures, Complexity of algorithms, asymptotic notations for complexity of
algorithms:  String  Processing:  Defimition, Sloring  Stings, String as ADT. String
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pperations, word text processing, Pattern Mmching algorithms,

| B2 Howrs |
Unit-11
Amays: Definition, Lincar armays, armys as ADT. Representation of Linear Arrays n
Memory, Traversing Lincar arrays, Inserting and deleting. Sorting: Bubble sort, Insenion
sor, Selection sori, Searching: Linear Search, Binary search, Multidimensional arrays,
Matrices and Sparse matrices.

| 12 Howrs |
Unit-1T1
Linked list; Definition, Representation of Singly linked list in memory, Traversing a
Singly linked list, Searching a Singly linked list, Memory allocation, Garbage collection,
Insertion into a singly linked hst, Deletion from a smgly liked list; Doubly liked hst,
Header liked list, Circular linked list

[ 12 Howrs |
Unit-1Y
Stacks — Definition, Aray ropresentation of stacks. Linked representation of stacks,
Stack sz ADT, Arithmetic Expressions: Polish MNotation, Applicabion of  Stacks,
Recursion, Towers of Hanoi, Implementation of recursive procedures by stack. Queues -
Drefinition, Array representation of quene, Linked list representation of queues Types alf
guewe: Simple quene, Circular quene, Double ended quene |, Prionty queue, Operations
on Queues, Applications of queues.

| 12 Hours |

Unit-¥
Graphs: Graph theory terminclogy. Sequential represemiation of Graphs: Adjacency
matrix, traversing a Graph. Tree - Definitions, Binary trees, Representing binary trees in
memory, Traversing binary trees

| 12 Hours |
TEXT BOOKS
1. Seymour Lipschutz, Data Structures with C, Schaom’s ouT/lines, Tatn MoGraw-
Hill, 2011.
REFERENCES BOOKS

1. Mark Allen Weiss, “Data Structures and Algorithm Apalysis m C", Second
Edition, Pearson Education, 2013,

2. Robert Kruse, C.L.Tondo, Bruce Leung, Shashi Mogalle, “Data Structures and
Program Design using C™, Pearson Education, 20009,

3. Forouzen, “A Structured Programming Approach using C”, 2™ Edition, Cengage
Leaming India, 2004,

CS2P: DATA STRUCTURES USING C LAB
PART - A
1. Wrile 8 menu driveri ¢ program to perform the following siring opertions
without using string functions: (1) Stnng Length (i) Stnng Concatenation (n)
Sinng Reversc

2 Write a C program Lo seéarch foran elemant inan armay using Binary search

3 Write a € program to sor a list of N elements using Bubble Son Algorithm

£, Write o C progrom to demonstrate the warking of stack using an anay -
5. Write a C program for Towers of Hanot problem

f Write a C program to find GOT of twa numbers using recursion
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Wnte o C program to consert and print a gven vahid fully parenthesized infia
anthimetic expression to post fix expression, the expression consists of single
characier (letier or digit) as operands and +-*, / as operators, gLsume that only
binary operatons are allowed in the expression,
Write a C program to simulate the working of Circular Queue using an Ty,
9. Wnte a C program to construet o singly hnked list and perform (ollowing
vperations
i LINSERT Inserting a node in the front of the list
b. LDELETE Deleting the node based on value
©. LSEARCH Searching a node hased on value
d. LDISPLAY Displaying all the nodes in the list
10. Write & C program 1o create and traverse a binary search tree,
PART-B
Dunng practical examination the External and Intermal examiners may prepare exarm
question paper related 1o theory syllabus apart from Part-A. (A minimum of 10 Programs
has to be prepared).
Note
a) The candidate hias to write two the programs One from Part-A and other from
Purt-B and execute one program as of External examiner choice.
b} A mimimum of 10 Programs has 1o be done in Part-B and has 10 be maintained

=

in the Practical Recond,
¢) Scheme of Evaluation is as follows:
Writing two progruns - 10 Marks
Execulion of one program - 10 Marks
Formatting the Output - 0F Marks
Viva - 5 Marks
Recard - 05 Marks
Total - 35 Marks
Il Sem B Sec
CSAT: DATABASE MANAGEMENT SYSTEM AND SOFTWARE
ENGINEERING
Total Teaching Hours: 60 No of Howurs / Week ; (4

I. DATA BASE MANAGEMENT SYSTEM
Unit -1
Introduction: Data, Database, DBMS, Characteristics of Database Approach, Database
Users, Advantuges of DBMS. Database System Cancepts and Architecture: Data Maodels,
Schemas, and Instances. DBMS  Architecture and Data Independence, Database
languages and interfaces, The Database system Environment, Classification of Datahase
Manuagemen! Systems. Data Modeling Using the Entity-Relationship Model: High level
Conceptual Data Models for Datnbose Design with an example, Entity types, Entity sgts,
Attributes, and Keys, ER Model Conceprs, Notation for ER Duagrams. Proper naming of
Schema Constructs.
[ 12 hours |
Uit - 11
< RDBMS:  Relnional dutebase concepts — aitribute, tuple. types of mtiribotes — single
¢ multhvalued, stored, derived el keys — primary; index. candidate, alternute, foreign,
[y (o Relntionships,  Relsdonal  aleebrs operations—  UNION, INTERSE( "TIOMN,
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DIFFERENRCE, CARTESIAN PRODUCT. SELECTION, PROJECTION, JOIN,
DIVISION, relabonal caleulus, Domain, Domam integrity, Integnty rules — Entily
inteprity, referential integrity, Normalization and s properties, 1, 11 and HI Mormal
forms
[ 12 howrs |
LUinir - 111
DDL and DML in SQL: DDL commands - create table'views/index, drop, alter. DML
commands - select, inserl, delete, update, etc,, DCL commands - grant, revoke, commut,
TCL commands, SQL — query, sub-guery, nested query, Joins - natural, inner, outer join,
ngpregate functions in SQL. PL / SQL: Introduction, Exceptions & Cursor Management,
Database Trgpers, Functions,
| 12 hours |
1. SOFTWARE ENGINEERING
Unit - 1V
Software and Software Engineering: Defining Software, Software Application Domains,
Software Engmecring, Software Process, Software Engimeenng Practice, Software
Myths.  Progess Models: A Generic Process Model, Process Assessmemt  and
Improvement, Prescriptive Process Models, Speciolized Process Maodels,  Agile
Development:  Agility, Agility and the cost of change, Agile Process, Extreme
Programming, Other Agile Process Models. Undersianding Requirements; Requirements
Engingering, Establishing the Groundwork, Eliciting Requirements, Developing the usc
cases, DBuilding the Requirements Model, Nepotiating Requirements, Validating
Requirements.
| 12 Hours |
Unit -V
Requirements Modeling: Requirements  Analysis, Scenario-Based Modeling, UML
Madels that Supplement the Use Case, Data Modeling Concepts, Class-Based Modeling,
Flow-Oriented Modeling, Creating @ Behavioral Model, Design Concepts: The Design
Process, Desipn Concepts, The Design Model, Architectural Design, Component-Level
Design. User lnterface Desipn, Pattern-Based Design, Quality Concepts: Softwarc
Quality, Review Techniques, Software Quality Assurance Sofiware Testing Strategics: A
Stratepic Approach to Software Testung. Strategic 1ssues, Test Strategies for
Conventional Software, System Testmg, The Arl of Debupeing, Software Testimg
Fundamentals, White box Testing, Block-Box Testing.
[ 12 hours ]
Text Books
|. Remez Elmasri and Shamkant B. Navathe, “Fundamentals of Database Systems™,
5" Edition, Pearson Education, 2007,
2. Roger S. Pressman - Software Engineering, A Practitioner’s approach, 7"
Editgon, MeGREAW-HILL Publication, 2010,
Reference Books
I. Pankm Julote, “An imégrated approach to Software Engineenng”, ™ Edition,
Norosa Publishine Howse, 2003
2. Abrahamsi. Silberschatz, Henry, F. Korth, 5. Sudarshon, “Database System
Comeepts™ 6" Edition, MeGraw Hill, 2012 S
1. CJ Dote, “Introduction to database svstemy™, Fight Bdition, Addison \Eﬂﬁy.F'--?‘~_
23, - - ;
4. lan Sommerville — Sofiware Enpineering, 9" Editon, Pearson Education L,
2000,
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CS3P : DATA BASE MANAGEMENT SYSTEM LAR
PART - A
I. The STUDENT detail databases has o table with the following anributes, The primary

keys are underlined. STUDEN Tiregno: int, name: string, dob: date, marks: int)

1) Create the above tabie.

i) Remove the existing attributes from the tahle.

) Change the date type of regno from integer to string.

iv) Add s new attribute phoneno to the existing table,

vl  Enter five wples into the table.

vi} Display all the tuples in student table,

2. A LIBRARY database has a table with the following attributes

LIBRARY hookid:int, title:string, author:string, publication: string, vearpub:im, price:real)

1} Create the above table.

1t} Enter the five tuples into the table

i) Display all the fuples in studemt table.

v} Display the different publishers from the list,

vl Amange the tples in the alphabetical order of the book titles.

vi) List the details of all the books whose price ranges between Rs. 100 and Rs. 300

3. The SALARY database of an organization has a table with the following attributes.
EMPSALARY (empeod:int, empnamee:siring, dobidate, depantment-string, salary:real)

1} Create the above table.

i) Enter the five tuples into the table

) Display all the number of emplovees working in each dapartmeni,

iv) Find the sum of the salaries of all employees.

¥] Fmnd the sum and average of the salarics of employees of a particular departmen,

vi) Find the least and highest salaries that an emploves draws

4. Consider the insurance database piven below, The primary kevs are underlined and

the data types are specified,

PERSOM{driver-id-no: string, name; string, address steony) /Eﬁﬁ}b\

CARIregno: stiring, model: string, vear: int) 1

ACUIDENT{report-no: int, date: date, location: String)

OWNStdriverid-ne: strng, regne; string)
PARTICIPATED(driver-jd-no: string, resno: s, [epor-me: int, damige-amount, int)
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1} Ureate the above tables by properly speciiying the primary keyvs and the foreizn keys

i} Enter atleast five tuples for cach relation,

1t} Demonstrate how you

al Update the damage amount for the car with 4 specific regno in the accident with
repart no 12 1o 250040,
b) Add a mew sccident Lo the database,

1w} Find total number of people who owned cars that were involved in accidemts in 2002

v} Find the number of accidents in which cars belonging 1o a specific model were involved

5. Consder the following database of students enrollment in courses and books adopied

for each course.

STUDENT|regno: string, name: string. major: sirong, bdate: date)

COURSE(gourse-no: inl cname: string, depl: siring)

ENROLL{reg-no: string, course-no: inl, sem: int, marks: int)

BOOK-ADOPTION (course-ng: int, sgm: int, book-isbn: i)

TEXT(book-ishy: int, book-title: string, publisher: string, author: string)

1) Create the above tables by properly specifving the pnmary keys and the foreign keys

1) Enter atleast five wples for each relation,

iii}) Demonstrate how you add 2 new text book 1o the database and make this book be
adopied by some department.

v} Produce a list of text books (include Course-no, book-isbn, book-title) in the
alphabetical order for courses offered by the *Compute Science” departinent that use
more than two books

vl Lt any department that has all its adopted books published by a specific publisher.

6. The following tables are maintained by a book dealer

AUTHOR {guthor-id- int, name: string, city: string, country: string)

PUBLISHER{pubbisher-id: int rume: string, city: string. country: string)

CATLOGbogk-1d: mt, title : string, author-id: i1, publisher-id: int, eategory: int, VT

ind, price: int}

CATEGORY (catepory-id: int, description: string)

ORDER-DETAILS{order-ng: mt, book-id: int, quantity: mt)

ih Create ubove fables by properly specifying the primary keys and the foreign keys,

iy Enver atlcast frve miples for cach relation
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wil Give the details of the authors who have 2 or more books in the catulog and the prve
ol the books is greater than the average price of the books in the catilog and the vear
of publication is after 2010

W) Find the author of the book which has maximum sales,

vl Demonstrate how to increase price of books published by specific publisher by 10%,

7. Consider the following datubase for BANK.

BRANCH(branch-name: string. branch-citv: string, assets; real)

ACCOUNT{accno; int, banch-name; siring, halance: real)

DEPOSITOR cusiomer-name: SIFINg, accno: int)

CUSTOMER{customer-name: siring, cusiomer-streel: siring, customer-cil ¥ slring)

LOAN(gan=no: int, branch-name: string. amount: real)

ORROWER{customer-name: string, loan-no: int)

i) Create the above tables by properly specifying the primary keys and forei En keys.

i) - Emter atleast five tuples for each relation.

i) Find all the customers who have atleast two nccounts at the main branch.

w) Find all customer who have an aceount atall the branches located in a specific city.

v)  Demonstrate how 10 delete all account tuples at every branch located in specific eity,

8. Consider the following database for ORDER PROCEESING.

CUSTOMER{cust-no: int, ename: string, ¢ity; string)

ORDER{ordeno: int, odate: daie, ord-smi: real)

ORDER_ITEM(grderno: int, itemno:int, gty: int)

ITEM({itemnpo: int, unitprize: real

SHIPMENT(opdemo: int, warchouseno: int, ship-dare; date)

WAREHOUSE(warchouscno: int, citv: string}j

th Create the above tables by properly specifying the primary keys and the foreign keys

i) Enter atleast five tuples for each relation,

w) List the order number and ship date for all orders shipped from panticulur wanshotse

v} Produce o fisting: customer name, no of orders, averape order amount A’ﬁrf

vl Last the orders that were not shipped within 30 duys of brdering

PART - B
Puring practical examination the External and Internal examiners may preparne e -1!,1)#
question paper related 1o theory syllabus apart from Pan-A. (A mummum of & Proser
hues fi be prepared).
ote
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a)  The condidate has 10 wnte two the progroms One from Part-A and other o
Part-B and exdcute one program as of External examiner choice.
b1 A minimom of 8 Programs bas o be done in Pan-B and has 1o be maintmnoed in

the Practical Becord,
¢} Scheme of Evaluation is as follows:

Writing two programs = 10 Marks

Execution of one program = 10 Marks

Formatting the Oulput = 015 Murks

Viva = 05 Marks

Record = 05 Marks

Total - A5 Marks

IV SEM B Sc
CS84TL: OPERATING SYSTEM AND UNIX

Taotal Teaching Hours : 60 No of Hours / Week ; 04
Unit-1

Introdection: Definition, Types of Operating Systems. Functions of Operating System,
services, system components System call. Process Management: Process Congept,
Process Scheduling, lnter process communication, CPU Scheduling Criteria, Scheduling
algorithm, Multiple Processor Scheduling, Real time Scheduling, Algorithm evolution.

[ 12 Hours |
Umit = 11
Process Synchronization and deadlocks: The Critical Section Problem, Synchronizaton
hardware, Semaphores, Classical problems of synchrontzation, Cnitical regions, momitors,
Dead locks — system miodel, Charactenzation, Dead lock prevenuon, svoidance and
detection, Recovery from dead fock, Combined approach 1o deadlock handling.

[ 12 Hours |
Unit - 111
Memory management; Functions, single contigunous, Pamitioned memory management:
multiple relocatable partitoned memory management, paging segmentation, demand
paging vinual memory management. File Management: Concept, access methods.
directory structures, allocation methods, free space management, secondary storape
structure. [hsk Management: Disk Structure & Scheduling methods, Disk management,
Swap - Space management.

[ 12 Hours |
Unit-1V
History of Unix, salient features, Unix Components, types of shell, Intermal and External
commands, Files and File Organization- Categorics of files, Unix file system, directories,
file related commands, Directory related commands, wild cards, Printing and Comparing
Miles. Crwnership of files, File attnbutes File permissions and Manipulations, Standard
10, Redirection, pipe, filter

[ 12 Hours |

Unii-V'

Introduction 1o vi editor, The three modes of the vi editor, lovoking v editor,
Configuring the vi environment, Regulur expressions, the grep command, The process -
parent and child process. process creatton, process  related commands; Shell
Programming - shell seript features. shell variables, wniting and exeguting a shell scrpl.
positional paranielers, Branching control structures- 1f case e, Loop control structures
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while, until. for, etc, Jumping control structures - break. contimue, exil. ¢ie. Integer
and Real arthmetic in shell programs, Debugging scrips.
[ 12 Hours]
TEXT BOOKS
1. Abraham Silberschatz and Peter Baer Galvin, “Operating System Concepis™, 70
Edition, Pearson Education, 2002,
2. M.G.Venkateshmurthy, “Introduction to UNIX & SHELL Programuming”, First
Edition, Pearson Education, 2004,
REFERENCE BOOKS
I. Forouzan,"Unix and Shell Programming”, 1* Edition, 2008 Cengage Learning India
2. HM.Deitel, "Operating Systems™, Pearson Learning Solutions, 3™ Edition, 2003,
3. William Swllings, "Operating Systems™, 6% Edition. Pcarson Education, 2010,
C54P'1: Shell Programming in Unix Lub
PART - A
Write & menu driven program to calculate (i) Simple interest (i) Compound mierest
To print all prime numbers between m and n (m<n).
Reverse a given number and check whether it is palindrome or not.
Shell seript 1o find maximum and minimum of given st
Tocount the number of vowels in a given string.
Create a hile contmming the following fields: student No., smdent name, age, scx,
height and weight. Print all the deteils in a neat format.
Write a C program to generate and print the GCD and LCM of two integers.
Shell senipt 10 take two numbers s arguments and output their sum wsing (i) be {ii)
expr, Include cror checking to fest whether 1wo arguments were entered.
9. Find out the eceurrences of three consecutive and identical word characters (like sas
or bbb} using (i) grep and (i) sed.
|0, Shell script to display all the file permissions.
PART-B
Dwring practical examination the External and Internal examiners may prepare exam
question paper related to theory syllabus apart from Pan-A. (A minimum of 10 Programs
has to be prepared),
Mote -
a} The candidate has to wrile both the programs One from Part-A and other from Part-
B and exccute one program os of External examiner choice
b1 A minimum of 10 Programs has to be done in Part-B and has 1o be maintsined in the
Practical Record.
¢) Scheme of Evaluation is as follows:;

= R e ]

o5 =

Wriling (wo programs - 10 (5 Marks each)

Execution of one program - 10 Marks

Formatting the Output = 05 Marks

Viva = 05 Marks

Record = 5 Maorks

Total - A5 Marks

V Sem B Se
CS5T1: VISUAL PROGRAMMING

Total Teaching Hours: 52 Mool Hours S Week |03
Uit - |

Inteoduction o Visual Programming: The ntegrated Development Environment - menu
bar. tonl bar, from designer, project explorer, propertics window, from layout window,
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The VB editor. The form object:  Properties, events and methods pl forms; Properties -
Same, Captain, Backeolor, Berderstyle, controlbox, maxbutton, mmbutton, moveable,
startup position. height, width, lefi, wp, scalemode, window, state; Events —load, unload,
Clerk, Activate, Desctivate, Resize, methods — Show, hide, cls, Unload, print, Controls -
Properties and events of different controls such as command buttons, labels, lexiboxeas
image controls, timer, horizontal and vertical scroll bars, option buttons, check boxes,
frames lists and comba boxes, Predefined Dialog Boxes - MsgBox and InputBO
[ 13 Hours |
Umit - 11
Programming: Data types, variables; declaration and seope anthmetic operations, Study
of form and code modules, private and public procedures, Main procedure, Sub and
Funetions. Mathematical and siring Funetions: Branching and Loopmng Swtement; If -
Then, if =Then =Else and Nested [f Statementx; Select Case —different forms; For - Next,
While — Wend and Do - Loops statements, Arrays- declaration.  Static and dynamic
arrays. Armay Function, menus and toolbars-Creating menus and toolbars, Working with
the menn editor. Designing Multiple Document interface forms. Microsoll commaon
controls.
[ 13 Howrs |
Unit - 111
QOP methods and propertes of an object, class Modules, Encapsultation and Inhentance
charactenistics Dynamic Link Libraries (DLLs) and Windows API; Desigmng Help files:
File handling — Sequential Random access and Binary files, Dutabase connectivily -
DAD and ADRO Tables and Queries, ActiveX Data objects,
| 13 Hours |
Unit =1V
Visual C— Programming: Objects-Classes-YC++Componenis — Resources-Event
Handling - Menus — Dialog Boxes — Importing VBX Centrols ~ Files - MFC File
Handling — Document View Architecture - Senialization.  Imerfacing Other
Applications — Multiple Document Interface (MDI) — Splifter Windows - Exception
Handling - Debugging ~ Object Linking and Embedding (OLE) — Database Application
- DLL- QDBC,
[ 13 Hours |
Text Boolks:
|. Gurumit Singh, “Visual Basic 6", First Edition, Firewnll Media, 2007
Reference Books:
I, Charles Petzold, “Windows Progrumming”, 3% Edition, Microsoft Press, 1999,
2. Steve Holzner, “Visual C+4 Programming”, Second Edition, PHI. 1994
1. Go itfried, “Programming with Visusl Basic 67, PHI, 2000.
C851 : Visnal Programming Lab
PART - A
. Write o VB Program 1o design 8 simple colculator 1o perforin addition. subtraction,
muliiplication and division{Use functions for the calculations),
Diesign o User Interface (U1 10 accept the student details such as name, depanment
and 1oial marks. Validate the mput data and calculate the percestdge and division
3. Design a VB application which has MD1 and Child forms, £rcate s menu having
the items such as file (New. Open), Format (Font, Regolar, Botd [Jtalic) and Exit in
the MDD form. Also create a text box and wse o Common Diblog Box confrol for
changmg the fom, fore color and baek color of the 1ex1 hax, :

]
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4. VB program to Enerypt and Deceypr o stnng, (Use Rod() o generate the Eneryption
and Decryption kevs)

3. Design a small Alarm Clock Application,

b Write & VB Program to Validate the username and password form the dasabase and
display the spproprinte message {Use Data Control)

7. Design a VB application 1o recerd the employee details such as Empld, EmpMName,
Designation and BaiscPay. Caleulate the DA, HRA, Deduction aml Gross
Salary.(Make the necessary assumptions JUse Select .. case for decision making.

& VB progrmam to calculate the simple mierest and compound interest, Use DLLs for
the calculation.

9. VC++ program to create a Dialog box and display the position of mouse pointer
within the dialog box.

10. VC4++ program 1o create and load a simple menu in a Window,

PART - B
During practical examunation the External and Internal examiners may prepare. exam
question paper refated 1o theory syllabus apan from Part-A. (A minimum of 10 Programs
has to be prepared),
Mote ;

a} The candidate has to write both the programs One from Part-A and other from Puri-B

and execnte one program as of External exaniner choice.

b} A minimum of 10 Programs has to be done in Part-B and has to be maintained in the

Practical Record.
¢) Scheme of Evaluation is as follows:

Writing two programs - 10 Marks

Execution of one program - 10 Marks

Farmatting the Chutput - 03 Marks

Viva - (15 Marks

Record - 005 Marks

Total - 35 Marks

CS55T2: OBJECT ORIENTED PROGRAMMING USING JAVA

Total Teaching Hours ; 52 Mo of Hours / Week . 03
Unit -1

Introduction to JAVA: JAVA Evolution: Java History, Java Features, How Java DilTers
irom C and C—=, Juva and Internet, Javs snd World Wide Web, Web Browsers,
Hardware snd Sofiware Requirements, Java Suppurt Systems, Java Environment.
Overview of JAVA Language: [ntroduction, Simple Java program, Maore of Java
Statements, Implememing a Java Progmm, Java Virtual Machine, Command Line
Argumenis, Programming Style. Constants, Varisbles, and Data Types: Introduction,
Constants, Yariables, Data Types, Declarstion of Variables, Giving Values to Variables,
Scope of Varables, Syvmbolic Constants. Tyvpe Casting, Getting Values of Varisbles,
Standard Defauht Values, Operators and Expressions: Introduction, Arithmetic Operators,

Relational Operators Logieal Operators, Assignment Operators,  Increment nndﬂfﬂ_f-a“
Drecrement Operators, Conditional Operstors, Bitwise Operatars, Special Operators, / .:,‘.{"

Anthmetic Expressions, Fyvaluation of Expressions, Procedence of Anthmetic Operatorsy
Type Conversion and Associativity, Mathematical Functions. Decision Making and =
Hranching: Introduction, Decision Making with if Statement, Simple if Statement, Th
i . ..else Statermem, Nest g of if.else Stotements, The else if Ladder, The Switch

Statement, The ¥ Operator. Decision Making and Looping: Introduction. The while
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Stntenmwent, The do Siatement, The for Siatement, Ju1:|:|p3-'. m Loops Luobeled Loups

[ 13 hours |
Unit -11
Classes. Arrays, Sirings. Veciors and Interfaces: Classes. Ubjecis and Methods:
Introduction, Defining a Class, Adding Vaniables, Adding Methods, Creating Objects,
Accessing Class Members, Constructors, Methods Overlopding, Static Members, Nesting
of Methods, Inhertance: Extending a Class Overnding Methods, Final Vanables and
Methods, Finalizer methods, Abstract Methods and Classes, Visibility Control. Armays,
Strings and Vectors: Arrays, Onec-dimensional Armays, Creating an Amay, Twa -
Dimensionzl Armays, Creating an Amay, Two - dimensional Armrays, Sinngs. Vectors,
Wrapper Classes.  Interfaces: Multiple Inhertance: Introduction, Defining Interfaces,
Extending Interfaces, Implementing Interfaces, Accessing Interface Vanables,

[ 13 Howrs |
Unit = 111
Packages, and Multithreaded Programming:
Packages: Putting Clusses together: Introduction, Java APl Packages, Using Svstem
Packages, MNaming Conventions, Creating Packages, Accessing a Package, Using a
Package, Adding a Class 1o a Package, Hiding Classes. Multithreaded Programming:
Introduction, Creating Threads. Extending the Thread  Class, Stopping and Blocking a
thread, Life Cyele of a thread, Using Thread Methods, Thread Exceptions, Thread
Priovity, Synchromzation, Implementing the “Runnable” Tnterface. Managing Errors and
Exceptions: Introduction, Types of Exception Handling Code, Mulliple Cach
Statements, Using Finally Stmement, Throwing Our Own Exeeptions, Using Exceptions
for Debugging.

[ 13 Hours |
Uit - IV
Applet Programming, Graphics Programming, Input’'Crutput:: Introduction, How Applets
Differ from Applications, Preparing to Wnite Applets, Building Applet Code, Applet Life
Cycle. Creating an Executable applet, Designing a8 Web Page. Applet Tag, Adding
Applet 1o HTML File, nmning the Applet. More About HTML Tags. Displaying
Numerical Values, Genting Input from the User, Graphics Programming: Introduction,
The Graphics Class, Lings and rectangles, circles, und Ellipses, Drawing Arcs, Drawing
Polygens, Lines Graphs, Using Control Loops in Applets, Drawing Bar Charis.
Managing Input/Output Files in JAVA: Introduction, Concept of Streams, Stream
Classes, Byte Stream Classes, Character Stream Classes, Using Streamis, Other Useful
1/ Classes, Using the File Class, Input / Output Exceptions, Creation of Files, Reading /
Wrnnng Charaeters, Reading ¢ Wrting Bwies. Handling Prmitive Data  Types,
Concatenating and Buffering Files, Intersctive Input and output, Other Stream Classes.

[ 13 Hours |
Text Books:

. A Balagurmswamy, “Programmming with JAVA™, A Primer. TMH. 1999

Referonee Books:
Thomas Boutel, “CGl programming in C and Perl”, Addison - Westey, 1996,
Jefry Dwight et al, Using CGl Second Edition, Prentice Hall, India, 1997
Patrick Nmightan & [erbert Schildt, JAVA 20 The Complete- Relcrence, THM,
[ 99,
4. Schuldy, “JAVA The Complete Reference”. 7 Edition

et Pl —
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CSSP1:JAVA PROGRAMMING LARB
PART - A
L. Write a program to find factonial of fist of number readin £ input as command ling
UTELLTIRN,
Write a program to display all prime numbers between two limits,
3. Wnite @ progrum to sort list of elements in ascending and descending arder and show
the exception handling,
Write & program to implement all string operations,
Write & program to find area of geometrical figures using method.
Write a program to implement constructor overloading by passing different number
of parameter of different types.
7. Write a program to ereate stadent report using applet. read the input using fex! boxes
and dizplay the o/p using buttons,
8. Write a program io calculate bonus for different departments using method
overniding,
9. Write a program to iraplement thread, spplets and graphics by implementing
animation of moving ball,
10. Write a program to implement mouse events and kevboard events.
PART - B
During practical examination the External and Internal examiners MY prepare eXam
question paper related to theory syllabus apart from Part-A, (A minimum of 10 Programs
has to be prepared).
Note
#)  The candidate has to write both the programs One from Part-A and other from Part-R
and execute one program as of External examiner choice.
b} A minimum of 10 Programs has to be done in Part-B and has 1o be maintained in the
Practical Record.
e} Scheme of Evaluation is as follows:

Fa

ki

Writing Iwe programs = 10 Marks

Execution of one program - 10 Marks

Formatting the Output - 03 Marks

Viva - 05 Marks

Record - 05 Marks

Total = 35 Marks

V1 Sem B S
CS6T1: WEB PROGRAMMING

Todal Teaching Hours @ 52 Mo of Hours / Week - 03
Uit - 1

Fundamentals of Web: Imernet, WWW, Web Browsers. and Web Servers, URLs,
MIME. HTTP, Security, The Web Progmammers Toolbox, XHTML: Chrigins  and
evalution of HTML and XHTML, Basic syntax, Stondard  XHTML document structure,
Basic text merkup, Images, Hypertext Links, Lists, Tables, Forms, Frames, Syniactic
differences between HTML ond XHTML. A':b"-;
[ 13 Hours]

Lnit- 1

A Seripis Owverview of JavaScrpt; Objeét orentation  and JavaSeript;, Geneml
symtactic characlenistics; Primitives, Operations, and <xpressions: Screen output and
keyboard inpul; Comrol statements; Object creation and  Modification: Arrays;
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Functions: Construcion; Patterm matching usimg expressions: Ermors inosenipts; Examples

[ 13 Howrs}
Uimit = 1M1
Java Senpt and HTML Docaments, Dynumic Documents with lavaScrpt, The JavaScnpt
execution environment; The Document Object Model; Element access in JavaScripe;
Events and event handling; Handling events from the Body elements, Bution elements,
Text box and Password elements; The DOM 2 event model; The navigator object; DOM
tree traversal ond  modification. Introduction to dynamic documents; Positioning
clements; Moving elements; Element visibility; Changing colors and fonts; Dynamic
content; Stacking elements; Locating the mouse cursor; Reacting to 3 mouse click; Slow
movemienl of elements; Dragging and dropping elements.

[ 13 Hours|
Unit - IV
C55: Introduction, Levels of style sheets, Style specification formats, Selector forms,
Property value forms, Font properties, List properties, Color, Alignment of text, The Box
model, Background images, The <span> and <div> tags, Conflict resolution. XML
Introduction; Swntax; Document structure; Document Type definitions; Namospaces;
XML schemas; Displaying row XML documents; Displaying XML documents with CSS;
MELT style sheets; XML Processors; Web services.

| 13 Hours]
Text Books
|. Robert W Sebesta, “Programming the World Wide Web™, 4" Edition, Pearson
Education, 2008,
Reference Books

. M.Deitel, P.J.Deitel, AB.Goldberg, “lmemet & World Wide Web How 1o
program”, 3™ Edition, Pearson Education / PHIL, 2004,
2. Chris Bates, “Web Programming Building Internet Applications”, 3" Edition,
Wiley India, 2006,
Y. Xue Bai et al, “The Web Wammor Guide to Web Programming”, Thomson, 20413,
4, Sklar, “The Web Warnor Guide 10 Web Design Technologies™, 1% Edition,
Cengage Leaming India.
CS85P2: WEB PROGRMMING LAB
PART - A
l. Create o form having number of clements (Texthoxes, Radio buttons, Checkboxes,
and so on), Write JavaScnpt code 1o count the number of elements in a form
2. Create 8 HTML form that has number of Textboxes. When the form runs in the
Browser fill the extboxes with data. Write JavaScript code that verifics thae all
texthoxes has been flled. If & textboxes has been left emply, popup an aler
indicating which texthox has been left empty,
1 Develop & HTML Form, which accopts any Mathcmatical expression. Wriic
FavaSeript code 1o Evaluates the expression and Displays the result.
4. Create o page with dynamic effects. Write the code 10 include lavers and busic
miimation.
5. Wiite a JaveSenpl code o find the sum of N patural Numbers: (Use user-defined
TR TRTRN
i, Wnite a JawvaSenpt code block using arrays and penceate-the ciiment date in words,
this should include the day, month and year, ;
7. Create o form for Student mformotion, Write JavaSenpt code to find Towl,
Average. Result and Grade
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B Ereale a form lor Emploves information. Write JavaScript code 10 find DA, HRA,
Pl TAX, Gross pay, Deduction and Net pay.

9. Create o torm consists of 4 two Multiple choice lists and one single choice list

) The first multiple choice list, displuys the Major dishes available.
b} The second multiple choice list, displays the Starters available.
¢} The single choice list, displays the Soft drinks available.

10, Create a web page using two image files, which switch between one dnother as the
mouse pointer moves over the image. Use the on Mouse Over and on Mouse Out
event handlers.

PART - B
During practical examination the External and Internal examiners MAY prepare exam
question paper related to theory syllabus apart from Part-A. (A minimum of 10 Programs
has to be prepared),
Note:
) The candidate has to write both the programs One from Pari-A snd other from Pars-
B and execute one program as of External examiner choice.
b) A minimum of 10 Programs has to be done in Part-B and has 1o be maintained in the
Practical Record.
¢) Schieme of Evaluation is as follows:

Wrniting two programs - 10 Marks

Execution of ane program - 10 Marks

Formaiting the Cutput - 05 Marks

Viva = 05 Marks

Record - 05 Marks

Total = 35 Marks

CS612 : COMPUTER NETWORKS

Total Teaching Hours : 52 No of Hours / Week - 03
Unit - 1

Intraduction:  Growth of computer networking, Complexity in network sysiem,
Motivation and Tools: Resource sharing, Growth of the internet, probing the internct,
mterpreting the ping response, tracing & route. Transmission Media: Copper wires, glass
fibers, radio, satellite, Geosynchronous satellites, low canth orbit satellites, Low earth
orbit satellite arrays, Microwave, Infrared, Light from a laser. Local Asynchronous
Communications: Imroduction, the need for wsynchronous communications, using
clectric current to send bits, standards for communication, baud rate, Framing and errors,
Hall and Full duplex asynchronous communication, the effect of noise on
cominunication. Long distance Communication: Sending signals across long distances,
Modem hardware used for Modulations and Demodulation, Leased anilog data circuites,
optical, mdio frequency and dialup Modems, camier frequencies and Multiplexing,
baschand and  bradband technologies. wave length  division multplexing, spread
spectrum, tme division multipiexing [ 13 hours |
Lafn - 11

Packets, Frames and Error Detection: Concept of Packels, packets and Time-division
Multiplexing, Packets and Hardware Frames, byte Stulfing, transmission errors. Parity
bits and Parity checking, error detection, Detecting ermors with checksums, deteeting
errars with CRC, Burst enors, (e formats snd error detection mechanism,  LAN
Technologes and Network Topologies: Direet poini-lo-point communicitions, Shared
Communications channels, LAN Topologies, Ethernct, Carrics sense on CSMA,
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Colliston Detection and Backoll' wih CSMACD, Ring Topology and Token Passing,
Self-Healing Token Passing Networks, ATM,  Hordwane addressing and Frame Type
ldentification: specifving a recipient, How LAN hardware uses addresses o filer packers,
format of u physical addresses, broadcasting, Multicast addressing. wentifying packet
confents, frame headers and frame formar  LAN Wiring, Physical Topology and
Interface Hardware: speeds of LANs and computers, Netwark Interface Hardware, The
connection between a NIC and a network, ornginal thick Ethemet wiring, connection
multiplexing, thin Ethernet wiring. twisted pair Ethemnet, Network interface ¢ards and
wiring schemes, categories of wires. | 13 hours |
Unit - 111
Extending LANs: Fiber Optic Extensions, Repeaters, bridges, frame filiering, switching,
Long-distance and Local Loop Digital Technologies: Digital telephony, Synchronous
commumnication, SONET, ISDN, Asymmeiric Digital Subscriber Line Technology, other
DSL technologies, cable modem techmology, upstream communication, Broadcast
Satellite systems. WAN technologies mmd Routing: Large Networks and Wide Areas,
Packet switches, forming a WAN, store and forward, Physical addressing in a WARN,
Next-Hop forwarding, Source independence, Routing Table Computation, Shortest path
compuiation in a Graph, distance vector routing, like-state routing, Example of WAN
technologies. Network Charucteristics,  Network ownership, Network performance
characteristics, Jitter. Protocols and Layerng: the need for protocols, the seven layers,
Stacks: Layered Software. [ 13 hours |
Umit - TV
Internetworking:  internet architecture, A virtual Network, Layenng and TCP/IP
pratocols, Internet Protocel Addresses, APR, [P Datagram’s and Datagram Forwarding,
IP Encapsulation, Fragmentation, and Reassembly, 1Pv6, ICMP, UDP. TCP. Intemet
routing, DNS, WWW, MAIL { 13 hours ]
Text Books:
|. Douglas E Comer and M.S.Narayana, “Computer Networks and Intemnets”, 5"
edition, Pearson Education, 2013,
Reference Books:
|. Andrew 5. Tancnbaum, “"Computer Networks”, Fifth Edition, Prentice Hall, 2012
2 Behrouz Ferouzan, “hntroduction to Data Commumnications and Metworking™,
TMH, 1999,
3. 5. Keshav, "“An Engineering Approsch to Computer Networks"™, Pearson
Education. 2™ Edition.
CS6P2: PROJECT LAB
Total Practical hours / weck: 03 hours
Students an: requiried 10 take up a problem and develop a system by making use of the
existing infrastructure available in their respective colleges.

Scheme of Evaluation 12 as follows:
Project Demo - 15 Marks G_"p"i'-fT EE(;*
[ i

Project VIVA - 15 Marks fl
Project Report - 5 Marks '-T-"'Hi-"_-f'f.'_"-T]
s |5 LOA

Total =35 Marks

' TTEL] b4 '-.;'
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BANGALORE UNIVERSITY

Regulations and Syllabus
for
STATISTICS
in
Three Year BS¢e Course (CBCS 2017)

Eligibility

Only those candidates who have passed Pre-University course or an eguivalent course with
Mathematics'Business Mathematics' Basic Mathematics/Applied Mathematics as one of the optional
subjects are eligible to take Statistics s one of the oprional subjects in BSe course.

Any sident laI':En.g Statistics a5 one of the optional subjects in the 8.8¢ course shall nke

Mathemaiics as another opiional subject

Scheme of lnstruction’ Examination

i

The subject of Statistics in this course hag © be taught by MSe/MA degree holders in Stafistics /
Applied Statistics.
The theory questian puper for each paper shall cover all the topics in the pertnming syllabus with
proportional weightage 1o the number of houss of instruction prescribed.
The practicals are 1o be conducted in batches o2 per the University norms for the feculty of science
{normally 10 students per batch per teacher).
Two teachers are to be assigned for each batch with not more than 20 studenis for piving instructions,
supervision, and correction of records.

It 5 expected that each studem collects snd uses real life data for the procihical clisses.
Students are required 1o use Statistical software. mon the progrummes, and enclose computer
aulputs to the practical records in the case of computer based practicals.
Maximum marks for each record m the examinution 15 3,
Smdy tour for the studenis is strongly recommended to gain practical knowledge of applications of

Siatistics in Industries/ AgricufnmeNedical field,




Scheme for theory and practicals

Caode | Title of the paper | :,‘::::z:'ll Duration IA Maximum
| Sem.  number (Theory / I of k marks Total Credits
Fractical) i EXm TIRENE
S | wirck
i 1 ST 101 | Basic Statistics-] 4 03 1] 0 Ton 2
i | ST 102 Practical -1 03 03 15 as S0 |
I
e — s
1] ST 201 | Baxic Statistics= 11 4 ni N 70 100 -
' §T202 |  Practical 11 03 03 15 15 S0 1
i 11 : ST 3m Statistical 4 03 - 30 T 10 F
Inference-1
5T o2 Practical 111 i3 03 15 35 S0 1
IV | ST40 Statistical 04 03 30 70 100 2
i Inference-11
|
| 8T 402 Practical -1V [E] 15 as Sl
V | 8T 501 | Sampling Theory (1 i 70 1060 2
_ and Statistical
| Duality Coniral
| 03 03 15 a5 50 1
ST502 Practical =Y
V | ST 503 Design of 03 03 i 70 100 2
| Experiments and
I Demography
|
» | STS04 | Practical -1 03 03 15 s 30 |
VI | ST 601 | Applied Statistics 03 n3 k1l m 1043 1
' | ST602 | Practical -ViI 3 03 i5 s 510 I
VI ST63 | Operational 03 03 30 70 100 2
research
LT60d Praciical =% 111 [ E] (1)) 15 s =11 1
Total ¢redits: 24




STATISTICS
FIRST SEMESTER

4 hours lecture + 3 hours practical per week
(Theoary 2 credits + Practical 1 eredit)

ST 101: BASIC STATISTICS =1
(51 howrs @ 2 crediis)
Unir 1
Organization and presentation of data: Mesning, imponance, and scope of Stabistcs. Types of
data:Primary and secondary ddta, Types of measurements: Mominal, erdinal, eatio, and  iorerval,
Classification ond tabulation. Construcvion of frequency distnbution.Graphical representation: Frequency
curve, Ogives, histogram. H hrs

Limir 2

Upivariate data analysis: Measures of location: Arithmetic mean, median, mode, geometric mean,
harmonic meéan and their properties, Quantiles: quartiles, deciles, percentiles. Absolute and relative measures
of dispersion: range, standard deviation, mean deviation, quartile deviation, coefficient of variation and their
propeties. Moments:Raw and central moments, properbies,, and relationship between them, Skewness and
kurtosis: concept, measures, and properties. 16 hrs
Uwir 3

Bivariate data analysis: Bivariate data, Scavter diagram, Correlstion, Karl Pearson’s comelation coefficient,
Spearman’s rank comelation coefficient, Concepr of errors, Prnciple of lesst squares. Simple linear

regression amd s propemies. Fitting linear regression kine and coefficient of determination, 10 hrs
Llnir 4
Multivarinte data analysis: Multiple lincor regression, multiple and parial comelation coefficients,
Residual error vanance. Cocffictent of determination. 6 hrs
Enit 5

Elements of probability: Random experiments, sample space ¢vents, related resulis. Classical, empineal,
and axiomatic approaches to probability, Properties of probability. [lhestrations and applications. Additson
thoerem, Conditional probability, independence of events.Law of total probability. Bayes theorem and
spplications, 12 hrs

ST 102: PRACTICAL -1

List of Assignments
(30 howrs : 1 credit)

{Demonstration using M5 Excel )

Construction of freguency disinbution sndgraphical representsbon.
Measures of contral tendency |

Measures of central iendency | { Posthonal averages & Partition values).
Measures of dispersion (Range QD , MD.SD.and CV)

3 ey
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. Moments, skewness, and kurnosis for o frequency distnbution
. Corrclation and regression Tor ungrouped datn and Spearman’s rank corelation coefficient.

Correlation and regression for grouped data

Analvsis-of trivanate dat,

Computation of probabilities using combinatorial methods,
Application of addition rule. conditional probability, Bayes formula.

Text Books

. Croxton, F.E, Cowden. In.J., and Klein, 8. (1973} dpplied General Statistics, 3le, Prentice Hall Ine

MNew Jersey, USAL

Freund, 1LE and Walpole, R.E (1987). Mathematical Statistics, 4% Prentice Hall Inc., New Jersey,
USA.

Gresont, AM., Gupts, MK, and Das Gupta, B. {(1991), Fendamentals of Statistics, Vol 1 World Press,
Calcumna,

Medhi, 1. (1992) Stanstical Methads: An introducrory Texr, New Age International, New Delhe

. Montgomery, B.C. and Runger, G.C. {2013). Applied Statistics and Probabilit for Engineers, Wiley

Indiz, Méw Delhi.
Heferences

Anderson, T.W. and Sclove, S.L. (1978).4n firoduction fo the Statistical

Analvsiz of Date, Houghton Mifflin and Co, New York.

Cooke, HD., Craven, AH. and Clarke, GM. (1982): Basic Statistical Camputing, Chapman and
Hall, New Y ork.

Mood, A.M., Graybill, F.A., and Boes, D.C. (1974): Introduction fo the Theory of Stativties, MeGmw
Hill, New York.
Ross, S.M (2003).Jnrroduction e Probhabilite Models, 106, Aculemio Press, UK.

Snedecor, G.W, and Cochran, W.G. { 1967). Surtistice! Methods, Towa StatelIniversity Press, USAL
Spicgel, MLE. (1967). Theery and Proidems of Statistics, Schaum’s PoblishingSeries, Londos.




STATISTICS

SECOND SEMESTER

4 hours lecture +2 hours practical per week
{ Theory 2 ¢redits = Praciicals 1 eredit)

ST 201: BASIC STATISTICS - 11

(52 howrs : 2 Credits)
Uwir 1
Random variables and expectation (Univariate): Disinbution function, Discrete and continuous mendom
vanables, Probability mass and density functions- properties and illustrations. Expectation of a random
varighle and algebra of expeciations and related results, Moments and moment penerating function,
propertics and applications. Transformation of random variables. 9 hrs

Ulwis 2

Diserete probability distributions: Discrere l.lmfm'm Bermoull, binomial, Poisson, geometric,
negativehipomial. and hypergeometric distnbutions — mean, variance, moments, and MGF. Recursive
rebations for  moments of  binomial and Poisson distnibutions.  Approximations of binomial. negative

binonual and hyper geometric distributions, 12 hrs
Llnie 3
Continuous  probability distributions: Uniform, pamma, beta, exponential, Mormal, and Cauchy
distributions — mean, variance, moments, MGF, and properties. 16 hirs
Linit 4

Random variables and expectation (Bivariate): Bivarisic random wvaribles, joini, marginal, and
conditional  distributions. Tndependence of random vanables. Moments, covanance, and correlation
coefficient. Propertics of cxpectations of bivariste random varables. Mean and variance of limear
combination of random variables. MGF of sum of independent random variables. 9 hrs

Limiy §

Limit theorems: Chebyscheyv's imequality - proof and its role in approximating probabilities. Convergence
of binomial, Poisson, gamma distnibutions to Nommal distribution. Statement of central limit theorem and its
applications. b hirs

5T 202: PRACTICAL -1

List of Assignments
(30 howrs 2 1 eredit)
(Demonstration vsing M8 Excel and R software)

l. Univarmte probability distributions: Expectation, moments, skewness, and kurtosis,
1. Bivimate probability distributions: Momemts and correlation coefficient.
3. Apphcations of binomdal distribution and Gming binomaal distrabution.

5




4. Applications of Potsson distrrhution and 1= fiving

Computation of probabilities based on negative hinomial, geometnie, hyper geomeiric ond dsercte
uniform distributions

Applications of Normal distribution.

Fitting normal distribution,

Computation of probabilities based on rectangular and exponential distributiong

Applications of Chebyschev's inequality

0. Applications of the central limit theorem,

LRy

el e B

Text Books

|, Goon AM. Gupts, MK., Dus Gupta, B, {1991 Fundamentals of  Stailstics,Vol.l, World Press,
Calcutia,

Hogp, B. V. und Craig, A.T. {1995 ) Iatraidinction to Mathematica! Stetistics, 5fe, Prentice Hall, New
Jersey, USA.

Medhi, 1, (1992} Stistical Methods: An infroductory tlext, New Age International, New Delhi.
Mukhopadhvay, P.(20151: Mathematical Staristies, Books and Allied Pyt Lid., Kollata.

Spiegel, MR, (2001 ). Prabability and Seatistics, e, Schaum’s Outling Sertes, MeGraw Hill, London,
Walpole, B.E,, Myers, R, and Myers, S.L. (2017). Probabifity and Statistics for Engineers and
Sotentizts, We, Pearson, New Delhi.

(£

=

Heferences

|. Bhatischarya, G. K. and Johnson, R.A. [ 1986): Statistical Concepts and Methods, Jahin Wiley, New

York.

Dudewicz, EJ. and Mishra, S.N.{1980). Modern Mathemarical Statistics, John Wiley, New York.

Montgomery, D.C. and Runger, G.C. (2013). Applied Statistics and Prabability for Enginecrs, Wiley

India, New Dethi.

4. Rohatgi, V.K. and Saleh, AK. Md. E. (2002). An Introduction to Probabilie  Theory and
Mathemetical Stativtics, 3'e, John Wiley, New York.

5. Ross, 8.M (2003 ) freieodiection to Probabilite Models, 10¢e, Acodemic Press, UK.

ol




STATISTICS

THIRD SEMESTER

4 hours lecture + 3 hours prociical per week
(Theory 2 credits + Practicals 1 credin)

ST 301: STATISTCAL INFERENCE - 1

(52 howrs : 2 credits)
Unit 1
Sampling distributions: Population and sample. Sampling disiribution snd standard error, Sampling
distribution of mean, variance. Chi-square, 1, and F distributions — mean, variance, M.G F, and properties.

10 hrs

Uiz 2
Point estimation: Families of distributions - location and scale families, Single parameter exponentinl
family. Pomt csumation. Concepts of estimator and estimate. Crterie for estimators: Unbiasedness,
consisiency. Inveriance property of consistent estimators. Efficiency andrelative efficiency. Mean square
emor as @ crilerion for companng estimators. Sufficient statistic. Statement of Neyman - Factorization
thearem. Fisher informution function. Statement of Cramer - Rao inequality and its applications. Minimum

variance unbissed estimator and minimum bound estimator. 20 hrs
Elrir 3
Methods of poimt estimation: Maximum likelihood and method of moment estimation. Properties of
maximum likehhood and moment estimators and examples. & hrs
Linfr 4

Interval estimation: Confidence interval, confidence coefficient, shonest confidence imerval. Method of
constructing confidence intervals using pivotal quantity. Comstruction of confidence intervals for mean,
difference of two means, variance and ratio of varances,proportion, difference of two proportions, and

correlation cocilicient ¥ hrs
Lnir 5

Simulation: Introduction to simulation. Monte Carlo method Generation of random observalionsfoom
uniform, exponcntial, Normal, Canchy, binomial, Poisson distiibutions. Simple illustrations. £ hrs

ST 302: PRACTICAL 1N

List of Assignments
30 bowrs ¢ 1 eredit)

fDemonsteation using M5 Excel and R Software)

1. Drawing rundom samples using random number tables
2. Point estimation of paramelers nnd obtaining estimates of stndard ermors,



Comparisan of estimators by plotting mean square ¢t
Computing maximum likelibood cstimates -1
Computing maximum likelibood estimates - 2
Computing momenl cstimates
Constructing confidenee intervals based on large samples,
Constructing confidence intervals based on small samples.
Generating random samples from diseréte distributions.

. Generating random samples from contimuous distributions.

— WS el 3 A e e

=

Texi Books

1, Goon AM.. Gupta, M K., Das Gupta, B | 1991 ) Fundamertals of Statisries,Vol.l, World Press,
Caleutta,

2. Hogg R. V. and Craig, A.T. (1993 ) fnrodwecrion ro Mathemaiiool Statistics, Sve, Prentice Hall,

Mew' Jersey, USA.

Medhi, J. (1992).Staistical Methods: An introductory text, New Age Internationol, New Delhi.

4, Montgomery, D.C. and Runger, G.C. (2013} Applied Statistics and Probability for Englreers,

Wileylndia, New Delhi. .

Mukhopadhyay, P.{2015): Mathematical Stavistics, Books and Allied (P) Lid., Kolkata.

6, Spiegel, MR (2001 ).Probability and Stasistics, 4/e, Schaum’s Outline Series, McGraw hil,
London.

7. Walpole, R.E.. Myers, R.H., and Myers, S.L. (2017), Probability and Statistics for Engineers and
Seientive, Yo, Pearson, New Delhi.

fad

Ly

Refercnces

|, Bhattacharya, G. K and Johnson, RA. (1986); Swatistical Concepts and Methods, John Wiley,
Mew York.

2. Casclla, G. and Berger, B.L. (1990), Statistical Inference, Duxbury Press, Belmont, California, USA. (™

Editian),

Dudewicz, EJ. and Mishra, S.N.{ 19800, Modere Mathematica! Statistics, John Wiley, New York.

Rohatgi, V.E. and Saleh, AK. Md. E. (2002}, An fuiroduciion to Prabability and Statistics, e, Johr

Wiley, New York.

2, Ross, S.M (2003), Imtroduction to Probahiline Models, 100, Academic Press, UK.

&




STATISTICS

FOURTH SEMESTER

4 hours lecture + 3 hours practical per week
(Theory 2 eredits + Practicals 1 eredit)

ST 401: STATISTICAL INFERENCE - 11
(52 hours : 2 credits)

Elniz ]

Introduction to tests of hypotheses: Siatistical hypotheses- null and alternative, simple and composite
hypotheses. Type-l and Type-11 errors. test functions. Randomized and nonrandomized tests. Size, level of
signilicance, power function, power of tests. Critical reglonp-value end its interpretation. [lhustrative
examples. Most powerful (MF) test. Statement of Nevman - Pearson lemma and its applications 12 hrs

Unir 2
Tests of significance I: Large and small semple 1esis of significance Tests for mng,;lt mean, equality of two

means, single variance, and equality of two vanances for normal populations. Tests for proportions.
12 hours

Unir 3

Tests of significance 1l Tesis for simple, partialand multiple comelation coefficients and regression
coefheients. Fisher's Z-transformation and its applications. Analysis of categorical data: contingency tables,
tests for the independence andassociation of altributes, Chi-square tests for independence of attnibuies and
goodness of fit, 12 hrs

Lmir
Nonparametric tests: Introduction to nonparametric tests. Run test for randomness. Sign test and Wilcoxon
signed rank test for oneé and paired samples. Run test, median test, and Mann-Whimey-Wilcexon test for two

samplc problems, Test for independence based on Spearman’s rank correlation coefficient. 10 hrs
Lliei &

Sequential tests: Need for sequential tests, Wald's SPRT for binomial proportion and Normal population
mean when variance is known. 6 hrs

ST 402: PRACTICAL -1V

List of Assignmenis
(30 howrs 3 1 eredit)
{Demonstration of practicals using MS-Excel)

1. Evaluation of probabilities of Type-1 and Type-1 errors and powers of tests,
2. MP test for parameters of binemial and Poisson distributions,

3. MP test for the mean of a nommal distribution and power curve.

4, Tests for mean. equality of mieans whien vamance 15 (1) known, (1) unknown




under normality (small and farge samples)
5, Tests for single proportion and equulity of two proportions,
6. Tests for variance and equality of two variances under normmality
7. Tests for correlation and regression coefficients
B Tests for the independence of attributes, analysis of eategonieal duta and tesis for the
poodness of fit{For uniform, binomial and Poisson distributions)
9, Monparzmelnc s
19, SPRT for binomial proportion and mean of a normal distribution.

Text Books
I, ChandraT. K. and Chatterjee, D. (2005). A4 First Cowrse in Frobability, Narosa Publishing
House, New Delhi..
2. Hogg, R. V. and Craig, AT, (1995) fntroduction fo Mathematico! Shatistics, Sie, Prentice Hall,
Mew Jersey, LUSA,
1. Lehmann, E L. and Romana, 1. P (2005). Yesting Sravistical Hypotheses, 2'e, John Wiley,
MewYork, .

1 Menpomery, D.C. and Runger, G.C. (2013} dpplied Statistics angd Prabahilite for Engineers,
Wiley.India, New Delhi. ;

4, Mukhopadhyay, P.(2015): Mathemartical Statistics, Books and Allied (P) Lid., Kolkata,

Walpole, R.E., Myers, R.H., and Myers; S.L. (2017) Prohability and Statistics for Englnvers anid

Scientists, e, Pearson, New Delhi

LAy

References

S

Bhattacharya, G. K. and Johnson, R.A. (19806): Statistical Concepts and Methods, John Wiley,
New York.

Pudewicz. E.J. and Mishra, S.N.(1980). Maodern Mathematical Staiisrics, John Wiley, New York.
Rohatgi, VK. and Saleh, AK. Md. E, (2002} An [ntoduction to Probability Theary and
Mathemasicn! Statistics, e, John Wiley, New York.
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STATISTICS

FIFTH SEMESTER

6 hours of lecture = & hours of practical per week
(Theory: 4 credits + Practicals: 2 erediis)

ST 501: SAMPLING THEORY AND STATISTICAL QUALITY CONTROL
[ 39 howrs @ 2 eredits)

Unir 1

Introduction to sampling theory: Need for sampling Complete enumeration Vs sample surveys,
Probability and non-probability sampling. Methods of drawing sandem samples. Survey methods, principal
steps in @ sample survey, planning, execution, analysis, and reporting stages. Sampling and non-sampling
CITOrs 5 hrs

Unit 2

Simple random sampling (SRS): Samphing with and without replacement. Unbiased estimators of
population mean and total, Derivation of sampling variances, SRS for proporizons. Dermvation of the
sampling variances andstandard errors, Confidence limits, Determination of sample size. Advantages and
limitations of SRS. % hrs

it 3
Stratified and systematic sampling: Stratified random sampling: Need for strmtification, advanisges, and
Limitatiens. Unbiased estimators of population mean and total. Derivation of the variance of the estimators

and their estimation. Proportional, optimum and Neyman allocations. Comparison of varances with
SESWOR, Estimation of gain m precision due 1o stratification.

Linear systematic sampling, its advantages and limitations. Estimation of mean, toial and variance of the
estimators, Camparison with SREWOR .Circular systematic sampling. 10 hrs

Lrir

Process control: Introduction to statistical guality control (SQC). aims and objectives. Chance and
pssignable causes of varistion. Process control and product control. Control charts and basiz [or their
construction. Action and warning limis. Varous tools of S0C, Rational subgroups Derivation of control
limzits, basis, construction, and mterpretation of mean, range, and standard deviation charts, np=chart, p-chart,
stabifized p-chart, c-chan and w-chan. Criteria for detecting leck of control. Process capability study: Natural
tirlerance limits and specification limits, process capability. PCR and interpretation. 10 hrs

Lwir 5

Product conirel: Lot acceptance sampling= Sampling mspection, 100 percent mspection and rectifyang
inspeciion. AQL, LTPD, Producer’s nsk and consumer’s nsk. Acceptance sampling plans - single and
tlowble sampling plans by anrbutes- Derfvation of OC, ADQ, ASN, and AT, funcrions, G hrs
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ST 502: PRACTICAL -V

List of Assignments
(30 hours : | credit)

|, Drawing of mndom sample under SREWR and SRSWOR from a given population and
estimation of the mean and total and the standard ¢rrors of the esnmators, Constrection of confidence
intervils

2. Estimation of the proportion, total, and the standard errors of the estimatorshised on a random sampie
pnder SESWE and SESWOER .

1. Stratified random sampling.

4, Sysiemalie sampiing.

5. X — R chars. [Standard values known and unknown).

6. X -5 charts. {Standard values known and unknown},

7. npand p charts. {Standard values known and unknown)

B. ¢ and uchans, (Standard values known and unknpwn),

9. Drawing OC, AOCQ, ASN, and ATl curves for single sampling plan.

10, Drawing OC, AOQ, ASN, and ATI curves for double sampling plan,

Text Books
1. Goon AM., Gupta, MK, Das Gupta, B. (1991} Fundamenials of  Statistics Vol l, World Press,
Caleurta.
2. Grant, EL. and Lenvenworth, . 8, (1996), Statistical Oheality Control. Tth edition, MeGrawHill, New
York,

3. Mahajan, M. (2001 ) Siefistical Cuality Conrrol, Dhanpat Rai & Co. (P} Lid. New Delhi,
4, Montgomery. D.C. (2013 [nrroduetion vo Stanistical Crality Cantral, (Wiley Int. Edn.)
5. Cochran,W. G. (2007). Sampding Technigues. 3/e, John Wiley and Sons, New York.

. Abwan, L. C, (2000), Suusiical Procesy Analysis, MceGraw Hill, New Y ork.

References

1. John, 5.0, and Followell, B F, {1990}, Statistical Process Control, {East West Press, India,
2. Mukhopadivay, P {1996), Applied Statistics. Caloutta Publishing House.

3. Des Raj and Chandaok, P. (1998). Sampling Theary, Narosa, New Delhi.

4, Mukhopadhyay, P. (2015): Marhemarical Statistics, Books and Allied (P) Lad., Kelkata,

5. Murthy, M.N. {1977). Sampling Theory and Methods, Statistical Publishing Society, Caicutta,
6. Swmpath, 8. (2006). Sempiinge Theory amd Methods, 2'e, Narosa, Mew Delhi.

ST 503: DESIGN AND ANALYSIS OF EXPERIMENTS
(39 hours ; 2 credils)

{nir

Analysis of variunce: Meaning and assumptions, Fixed, random and mixed effect models. Analysis of
variance of one-way and {fwoe-way clossified data with and witheut intéraction effects. Multiple companson
tests: Tukey™s method, crifical difference, 10 hirs

1




Lnig
Experimental designs: Principles of design ol expenments. Completely randomized, rondomized block,
and Latm square designs (CRD, RBD, and LSD) -layout formation and the analysis using fixed effect

mindels. 10 hrs
Lnir 3
Elficiency ol a design and missing plot technique: Comparison of efficiencies of CRD, RBD, and LSD
Estimation of single missing obdervation in RBD and LS50 and mmalysis. & hrs
Llpir 4

Factorial H!mrimunt: Factonal experniment: Basic concepts, main effects, imeractions, and orthogomnal
contrasts in 2 and 27 factorial experiments. Yates” method of computing factorial effects otal. Analysis and

testing the significance of effiects in 2 and 2° fctorial experiments in RBD. 8 hrs
Llntt 5

Confounding: Need for confounding. Complete and partial confounding ina 2° factorial experiment in RBD
- Iavout and its analysis. i hrs

5T 504: PRACTICAL -V

List of Assignments
(30 hours & 1 credit)

{Demonstration of practicals using MSExcef)

. ANOWA for one way classified data.

2. ANOVA for two way classificd data.

3. Analysis of CRID.

4. Analysiz of RBID.

5. Analysis of LS.

6. Miszsing plot technigues in RBD and LD

7. Analysis of 2° factorial experiment using RBD layout.

. Analysis of 2° factorial experiment using RBD layout.

9. Analysis of 2” factorial experiment using RBD layouwr. (Complete confounding)
10. Analysis of 2* fctorisl experiment using RBD layout, (Partial confounding)

Text Books

l. Goon AM. Gupa, MK. Das Gupta, B. (1991 Fundamencals of  Stetistics,Voll, World Press,
Caleurta,

2. Montgomery, D.C. (2014). Design aind Analysis of Expeviments, Wiley. New York,

3. Joshi, D. D. (1987} Linear Estimation and Design af Experiments. New Age Infemational (P) Limited.

Mew Dl
References

1. Cochian, W .G, and Cox, G. M. ( 1992 Expertmenial Desfeas, lohn Wiley and Sons, New York.
2. Mukhopadliva, P{2015): Mathematica! Sietistics, Books and Allied (P) Lid., Kolkatn
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STATISTICS
SIXTH SEMESTER

& hours leeture + 6 hours practical per week
(Theory 4 credits + Practicals 2 crediis)

ST 601: APPLIED STATISTICS
(39 hours = 2 crodits)

Unit 1

Time series analysis: Components of tme series. Additive and multiplicative models, Measurements of
trend by moving sverages and by least squares, Construction of scasonal indices by simple averages and ratio
to MOViig averages, 8 hrs

Llnir 2

Index numbers: Introduchon, Price and quantity index numbers. Construction of index numbers: Simple
and weighted methods, Tests for eonsistency of index numbers, Consumer price index. Problems involved
m the construction of general and eonsumer price index numbers. Uses and Hmitations 7 hrs

Linit 3

Demography: Sources of demographic data. Measurement of mortality: Crude, specific, and standardized
death rates. Infant and maternal mortality rates. Measurement of fertility: crude, age specific general. and
total fertility rates. Reproduction rates, Life table: Components of a life 1ble, force of momality, and
expectation of life. Construction of a life table, Uses of o life table. 10 hrs

Lleeir 4

Climical trials: Imroduction, therapeutic and prophylactic mils. Observational, crosssectional, prospective,
retrospective, and randomized controbstudies.Odds ratio ond s confidence interval. Relative risk and its
confidence interval. Diagnostic efficacy. Application of Bayes theorem. Sensitivity, specificity. false
negalive andlalse positive rates, Recciver operating chamcteristic (ROC) curve. Body mass index. 7 hrs

LUnir §

CHTicinl Statistics and natlonal income: History of Indian Statistical System.  Pre and post  independence
era OS50 NS5O and their sctivities. National income. Basic vancepls of GNP, GDP, NNP. National Income
b factor cost — NDP, per capita income. Real national income. Methods of estimating national income.
Problems in egtimating national mcome. Uses of national income stalistics. National accounts statistics of
C50. 7 lirs

ST 602: PRACTICALS - v

List of Assipgnments
(30 hours : | crodir)

I. Time séries 1: Measurement of trend.
2. Time series 2: Measprement of scasonal varistion |
3. Construction of index numbers and consumer price index niwmbers,
4. Tests for consistency of index numbers.
i 1d
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3, Wital Statistics | Computation of vanous mortalily - rates

B, Vitel Statistics 2: Computation of various fertility rales,

7. Vital Statistics 3: Life table constnection and computation of reproduction rares.
5, Chnical trials 1 (Odds raiw, relative nisk, und confidence imterval)

O, Chinical trials 2: (ROC curve and computation of various rates)

1, Watonal moome,

Text Books

I. Goon AM., Gupta, MLE., Das Gupta, B. (1991). Fundemenrals of Statisties. Yol. 1, World Press,
Calcutia.

2. Monigomery. D.C. and Runger, G.C. (2013). Appfied Statistics and Probatlity for Engineers, Wiley
Tndia, New Delhi.

1. Sundar Rao, P58, and Richard, J.{2012). fwsrocduction o Blostatisnes and Research
Methods, 3'e, Prentice Hall of India, New Delhi.

4. saluja, M. R (1972}, Inditan Offfcial Statistical Svstems. Statistical Publishing Soctety, Caleutta.

References
1. C50 (1980). Navienal deovsts Statistics - Sources and Health, Gove of India New Delhi.
2. UNESCE: Princaples for Vilal Statistics Sysiems. Series M -12
3, Sen. A (1997). Povery and Incquality, Stanford University Press, USA
4. Mukhopadhyay, P. (2015). Applied Statistics. Books and Allied Pwvt Lid., Kolkata,
ST 603: OPERATIONS RESEARCH
. (39 hours @ 2 Credits)
Elmit 1

Introduction to OR and LPP: Definition and scope of operations research (OR). Modeling and solution,
Linear programming problem (LPP): Definition, standard and canonical forms. Formulation of LPP. Basic
feasible solutions, degenerzte and non degenerate solutions. Graphical solution and simplex algonthm for
solving an LPP.Anificial vanable, Chames’ Big- M Method, Criteria for unbounded, multiple, andinfeasible
solutions. Concept of duality in LPT. 14 lrs

Uit 2

Transporiation and assignment problems: Mathematcal foomulation of tmnsporiation  problem,
Existence of feasible solution, Finding initial basic feasible solution: Noerth - West comer rule and Vogel's
method, Test for optimality. Transportstion algorithm. Problem of  degenerate solution. Unbalanced
transpartation problem.

Mathematical formulation of assignment problem and Hungarian algorithm. Unbalanced assignment
problem.

R hirs
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Game Theory: Basic concepts of game theory. Twieperson soro sum game. Pure and mixed stratcgics
Maximin-Minimax principles, Games with saddle point. Principle of dominance. Games without saddle
point. Mixed strutegies. Determination of optimum solution for 4 2x2 game. Solution by graphieal method
for 2xn and mx2 games, Shrs

Unii 3
Inveatory and replacement theory: Description of an mventory system, Inventory costs. Demand, lead
time. and reorder fevel. Inventory modets. EOQ model with and withous shortages,

Need for replacement. Replacement policy for items which deteriomte with time. Optimum policy with
discrete and continuous time. Group replacement policy. B hrs

Uit §

Quening theory: Characteristics  of 4 quening system. Steady state system sige distribution in MM/
queting system (only statement). Waiting time distributions. Linle’s formula, measures of effoctivensss,
derivation of expressions for expected queue length, and expected system size(lengthy and expected wuiting
times. Description of M/MAM/C queuing system 4 hrs

604: PRACTICAL - VIII

List of Assignments
(M0 howrs @ 1 eredit)

(Demonstration of practicals using TORA software)

|. Formulation of lincar progmmming problem (LPP) - graphical solution.
<. Solution of LPT - simplex algorithm - |
3. Solution of LPP - simplex algorithm - 2
4. TFransportution problems - 1 (IBFS)
3. Trunsportation problems - 2 (OBFS)
6. Assignment problems
7. Game theory problems.
B, Inventory problems
% Replacement problems
10 Queving problems
Text Books
. Churchman, C.W, Ackoff, R.L.. and Amoff, E.L. (1957). ntroduction o Cperatfons Researeh. John
Wiley and Sons, New Yark,
2. Kmnthi Swaroop, Manmoban and PE. Gupta (2012), Operarions Resegreh, Sulian Chand, Mew
Crelhi,

Lk

Kalavathy, 8.(2004). Operasiony Research, Vikas Publishing House Pvi. Ltd. New Delhi.
4. Bhenoy, GV, Srivastava, U K. and Sharma, 5.C. (2009) Clperatiany Research for Menagement,
Me, New Age International, New Delhi.
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