Structure of B.Sc¢. Mathematical Sciences

(a)  Six papers of Mathematics are compulsory, one in each semester.

()  Six papers each from two of the following three disciplines: Staiistics, Qperationai
Research, Computer Sciegnce.

{c) Twao concurrent papers from the discipine not chosen in (b) above.

{dy  Four Credit Courses -V as offered in B.Sc. (H) Mathematics.

Semester—1

Paper 1 Maths — 1 )
Paper—2, 3,4 | OR-l, CS-l, Conc. Stais-|
or
CS-i, Stalsl, Conc. OR-l
or
Stats-l, OR-l, Conc. CS- |

Semester— 1l

, Faper 5 Maths — Il
Paper -6, 7,8 | OR-ll, CS-ll, Canc. Stats-|
ar
| CS-ll, Stats-ll, Conc. OR-ll
ar
Statsl, ORI, Cone. CS-1 |

Semester — |

| Paper 9 Maths — Il
Paper—10, 11,12 | ORI, CS-li & Credit-|
or
CS-1N, Stats-lIt & Credit-|
or
Stals-11l. OR-I1l & Credit-|

15 |




Semester — 1V

Paper 13

| Maths — IV

Paper— 14, 15, 16 | OR-IV, CS-IV & Credit-|

ar
CS-IV, Stats-IV & Credit-1l
or
| Stats-IV, OR-1V & Credii-ll

Semester -V

Paper 17

waths -V

Paper — 18, 18, 20 | OR-V, CS-V & Credit-lll

or

CS5-V, Stats-V & Credit-lIl
or

Stais-V, OR-V & Credit-ill

Semeasier — Vi

Paper 21

Maths — VI

Paper—22, 23, 24 | OR-VI, CS-VI & Credit-IV

) or
CS8-VIi, Siats-Vl & Credit-IV
or
Stats-Vl, OR-V] & Credil-|V

MNote:

Maths - Mathemnalics

OR -- Operational Research
CS - Computer Science
Stals — Statistics

Conc - Concurrent

W~
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Atoimic Physics by JLH Fewkes & John Yarwoodl, Vol AOxford Lniv. Press, 1991},

. E, rderzbocher. Quantum Mechanics, 3 edition, tc\_xv Wiley & Sons. [ne|997)

P-505: PHYSICS LABORATORY

To determine e/m of electron by Bar b umﬁm gr by Magnetic Focusing, ;
To determiiie the wavelengths of Hyd .mm,n: spectrum and hence |0 determine the value of Rydberg’s Constant.
To diaw the BH curve of jron by tside a Solenaid and 10 detemtine the energy loss due 1o Hysteresia,
T study the PE Hysteresis loop offa Ferraelectric Crystal,
To determine the Hall Coefliciend and the Hall angle of 2 Semiconduzior.
Tao study Lhe Resistivily of o Ge/Crystal with temperature by Four-Prebe Methad and henee o determine the Band Gap L. for L,
To determine the ‘Wavelenpthfnd ihe Velocity of Ulasenic Waves in a liguid (rerosene oil, sylene, erc.) by studying the Difaetion of lighl throngl o
Ta delermine the Specific Réation of eane sugar using Polarimeter,
To annlyze Elliplically Pajérized Light.
1. To determine the Wavelshath and the Aneular Spread ofa He-Me [aser.

v

gteel hooks for referencon:

Nelson and Jon gborn, Practical Physics,
Waorsnep and q_\ in: Advaneed Proctical Physics .

/

rTy .

“T=a03: Tleal Analysis

5 of elementany fuchons.

sis Ts o visual ideus of converzence and diverpence and series expans

|,._:n.




Linit I : Real Sequenees (30 L) _ A

Finlte ad infinite sets, examples ol countable and uncoundable seis. Real ling, bounded seis. supremia arid infima. statement of arder eomplelenees peopens - [0

property of R. intervals. Coneept of clyster points and staiement of Bolzino Weierstiass’ thegrem. Cauchy convergence criterion [or seygueiees, Catelis > 10 -2
pizservation and squecse thearem, monolone serueness and their convergence.

Lait IT: Infinime Sevics (38 L) .

i timite seties. Cauchy convergence criterion for series, positive ferm-selics, geometric serics, comparizon tesl, canvergence of pesatica. Rl st Ml ksl gkl i
Lo ibnitz's 1est, Detinition and examplés of absolute and conditional convergence. Sequences and sevies of Tunctions, Poittwise and unitorm epnversenceiete - M
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T

and thelr propertits of exp (%0 sin {x), cos (x)

L of comprer afded software for example, Marlaly Mathemaiica/ Mapled MuPeadf wxiMaxima for Taplor and Maclaurin series of sin . cos v leg (1) en 10 8
e nima, lnverse of graphs.sequences

Tt Erences:

Precommended Bools

| T. M. Apostol, Culeulys, Voulme- L Johir Fifey anct Sons (Asia) Ple

L k2002

.....:ﬂ.m.,w":._“_n..:.;_ﬂ.._.:.,...ﬂ.m_...._._..__.,_ﬁ,__.:_ﬂ,q..B..n.:..__:E.ﬂ._..;__.__n::x_.___.,.__.._..._5::
W tley el Sons (AR Pre, Lk, 2000,
E, Fischet, huermedione Real Aoalvsiv. Springer Yerlog, [983,

o

¢ RN Rass. Elemrenary dnalvsisy — The Theon of Calcntus Serivi—

UndagradusteTest jo Nattomdlon, Shrimea @jbwaaw.

7h




Irapier 23

i)

VIFT =006 Mechanivs and Disereie Yiathematies

cilmnies {1 30

. z H i
s b o s i % Tl

fl

arbicle sl e soolanae forees act

arigil Body, Lasws ol Wietion, Probhens of goguilibe

: LT TR R HT TR

crpw Weloeiny ang! acceleriing al s pl

e glong o curves rachial aned wransverse campunens |slane cuee Loy o

o, Nimple harmanie motion, Simple P i, Mrefectile Mot

By (62 34

b, Craph modeling, fepmingloay aud husios. Sneg

sl wruphis : Sungle wrpl, Direcied greph, Mol graph, aod Paeado g

s Bipariiie Graph, Comprlete Bipartite Gragh.Subarapih and basie alzebraic operations on geaphs, conmeetivite, path, cvelos, free 1o by i

rrn s s i v fily

les introduetion ter shartest path {leust number D edges) problem. soluisn of shortest path grablem Toe simn
2 Prabfem, stwements and interpretations of 0] necessary and sutlicient cood o o

undiredigd praphs aplyd @ Koenig
Hamihoniin yeles, Mading Euler ovele
it it s algootho, Ho

16 Hamd leemian eveles s piven graply, Trew weevecsal, spapning trees, wooishied srghs. pooinl -

“ettplerd st for covaipte, Aetalads Menfenaniicer Mapded WMol ocdeloxinne for Drojeenfo niatin

iaf Cr

it Ik _r._”‘._..L_f._r_




comvmended Boaks
V8. [amsay, Staifes, 88 Pilifisfiers ond Dt aey{ Ingi

&P Rabers, Sraror ard Dvnomricsseith backepaund tn Mdatfearaivs Tombd

IMUEE :
vivizrsity Press. 2003
| Editions, 199,

L H. Rasen, Diserete mathenatis andd (s applications, MeGraw-Hill lntemn
C.F Gerald and P.O. Wheatley: Applied Numerteil dielvaiv Pearson Education Ind. 2004

por 24

5

\
ICT-602: /ﬂﬁaaﬁc,-m

cfigrn - BaxteOrganie Chamisiny {30 Lecrures)

qit 1: Fundamentils ol Qrganie Cliemistry

\

anespt of hybridizatioh of caibon, Cleavage of a covalent bond: hemalysis and heterolyss.
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SEMZSTER BASED SYLLABUS FOR PAPERS IN STATIGTIGS
FOR THE COURSE "B.Sc. MATHEMATICAL SClENCES"

” f -

Duration Max, Marks Iuteraal

{(hrs.) Assessment
SEMESTLR 1
PAPER STP-101: Descriptive Statistics and 3 75 . 25
Probability
PRACTICAL L 4 50
SEMESTLR II:
PAPER STP-202: Stalistical Methods —| 3 75 25
PRACTICAL II 4 50
SEMESTER III:
pPAPER STP-303: Statistical Methods — I 3 75 25
PRACTICAL 111 4 50
SEMESTER IV:
PAPER STP-404: Applicd Siatistics 3 75 25
PRACTICAL IV 4 50
SEMESTLER V:
PAPER STP-503: Siatistical inference 3 75 25
PRACTICAL V | 4 50
SEMESTER VI:
PAPER S3TP-606: Sample Surveys and Design of 3 S 25
Experiments
PRACTICAL VI 4 50

Two Papers of Statistics (Concurrent)
(for those who have not chosen Statistics as part of the prograning;

SEMEISTER HI:
PAPER STC-301: Basic Stalistics and Probabilily 3 75 25
SEMISTER [V:
PAPER STC-402: Statistical Methodelogy i e




Naie 1: For each theory paper thers shall be 5 lecture periods including one pesic, | for student ™
presentations/group interactions, Besides, there will be tulorial w:.' (as per the

University guidelines) relating o those theory papers as are nol . .veved under
Practicals.

Note 2: In view of the depth and wide ranging coverage of Practicals based on r.. ; hife data, it is
desired thal 3 sitings of 2 perieds each per week be enforced for Laborai. v work based
on Practicals I, 11, ITI, I'V, ¥V and V1.

Note 3 There will be ane baich of 15 students [or praclical classes.

Note 4: The conduct and evaluation in respect of the Examination relating 11 the Praclical
Papers would be as per the general guidelines laid down by the Universit.,

Note 5; In respect of Practicals I, 11, III, IV, V and Vi, carrying 50 marks each, |+ narks will be
allocated to 1he class record and 10 marks to the ora! tesl.

Note 6: The 25% marks for Internal Assessmeat will be diskeibuted in the following manner:
(a) Attendance:  10%
{b) Assipnments (at least one):  10%

{c) Class Tests/Project Presentation; 5%




: w . DETAJLED COURSES OF READINGS
SEMESTER I
PAPER: STP-101 Descriptive statistics and Probability

Coneepts of a statistical population and sample from a population, quantitative and qualitative
data, nominal, ordinal and time-series data, discrete and continuous data. Presentation of data by tables
and by diagrams, Mrequency distribuiions (o discrete and continuous dala, graphical representation of a
frequency distribution by histogram and frequency polygon, cumulative frequency distributions
(inclusive and exclusive methods). Ogives.

Measures of location (or central tendency) and dispersion, moments, measures of skewness and
kurtosis, cumulants. Bivariate data: Scatter diagram, principle of least-squares and fitling of
palynomials and exponential curves. Correlation and regression: Karl Pearson coefficient of
correlation, Lines of regression, Spearman’s rank correlation coeflicient, multiple and partial
correlations ( for 3 variales only).

Random experiment, sample point and sample space, evenl, algebra of events, Definition of
Probability — classical, relative frequency and axjomatic approaches Lo probability; merils and demerits

of these approaches (only general ideas to be given). Theorems on probability, conditional probability,
mdependent events. Bayes theorem and its applications.

SUGGESTED READINGS:

I, Freund, JE. (2009): Matliematical Statistics wilh Applications, 7" Edn. (3" Impression),
Pearson Edueation.

2. Goon, A.M., Gupta, M.K. and Dasgupta, B. (2005): Fundamentals of Statistics, Vol. I, 8" Edn.
World Press, Kolkata.

3. Gupta, 5.C. and Kapoor, V.K. (2007): Fundamentals of Mathematical Statistics, 11" Edn.,
(Reprint), Sultan Chand and Sons.

4." Hogg, R.V,, Craig, A.T. and Mckean, ].W. (2005); Introduction to Mathematical Statistics, 6"
Edn. Pearson Education. 2

5. Mood, A.M., Graybill, F.A, and Boes, D.C. (2007): Introduction to the Theory of Statistics, 3™
Edn., (Reprint), Tata McGraw-Hill Pub. Co. Ltd.

Practici] [ (using M8 Exeel): Rased on Paper STP-101.

SLMESTER 11

PAPER: STI-2{2 Stalistics) Meihnds — 1T

Random variables: Discrete and continuous random variables, pan.f, p.d.f and cd.f,
Ulustrations ol random variables and ils propertics, expeclalion ol randain variable and its properties.
Maoments and cumulants,  momens generating finction, cumplants senzrating. function  and
characteristic function. Transformation in univariate and bivariate distributions. Bivariate probability

Lo
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distribulions: marginal and conditional distributions; independence of variares (only goivoar s L2
given). -

Point (or degenerate), Binomial, Poisson, Geomelric, MNegative Binomial, 1. wr ameLric
Normal, Uniform, Exponential, Beta and Gamma distributions.

Staternent and application of  Chebychev’s inequality \WLLN and SLLI-. Ceeaal Timit
theorem( CLT) for i.i.d. variates, and its applications. De Moivere's Laplace Theoremn.

SUGGLSTED READINGS:

1, Goon, A.M. Gupta, M.K. and Dasgupla. B. (2003): An Outline of Stacstical 71, v, vol. 4%
Edn. World Press, Kolkata.

2. Gupta, S.C. and Kapoor, V.K. (2007): Fundamentals of Mathematical SlatiaiE Y ey,
{Reprint), Sultan Chend and Sons.

3. Hogg, R.V., Craig, A.T. and Mckean, J.W. (2003): Introduction (o Mathemati. . 50 wslies, o
Edn., Pearson Education.

4. Mood, AM. Graybill, F.A. and Bees, D.C. (2007): Introduction (o the Theory .. at. slics, 37
Edn. (Reprint), Tata McGraw-Hill Pub. Co. Lud.

5. Rohatgi, V. K. and Saleh, A. K. Md. E. (2009): An Introduction to Probabilit - niud Slatistics,
2" Edn. (Reprint). John Wiley and Sons.

6. Ross, S. M. (2007): Inuoduction Lo Probability Models, g Edn., Indian Ro, T3t Scademic
Pross.

Practical II: Based on paper STP-202.

SEMESTER ILI

PAPLI; STI-3)3 Statistical Methods — 11

Theory of attributes: consistency of dala, conditions of consistency, independence and
association of aliributes, measure of association and contingeney

Sampling_Distributions: Definitions of random sample, parameter and stalistic, sompling
distribution of a statistic, standard errors of sample mean, sample proportion and suaple moments,
sampling distribution of sample mean and sample variance for normal distribution. Sampling
distributions of Chi-square, t and F statistics. Distribution of sample correlation coefficient r when p =
(.

Tests of sionificance: Null and allernative hypotheses, level of significance and probabilities of
Type | and Type Il errors, critical region and power of test. Large sample tests, use of CLT for testing
single proportion and difference of two proportions, single mean and difference of two means, standard
deviation and difference of standard deviations. Tests of significance based on Chi-square, t and F
digteibulians.

Order statistics: Distribution of r-th order satistic, smallest and larpest order stutislics.

v



S AGGLESTED READINGS:
1 e AN st MO and Dasgupla, B. (2065)0 An Ouiliae of Stalistivad Tiewiy, Vo i, 3
Lae uo press, Kolkata,
2. Gupra, 5.C. and Kapoor, V.K. (2007): Fundamentals of Mathematical Statistics, L™ Edn,,
{Reprint), Sultan Chand and Sons.
3. Hoge, RV. and Tanis, E.A. [1988): Probability and statistical inference, ¥ Edn. Macmillan
Publishing Co., Inc.

4. Mukhopadhvay, P. (2000} Mathematical Siasistics, 2™ Edn. Books and Allicd (P} Lid.

Rohatgi, V. K. and Saleh, A. K. Md. E. {2009): An Iatroduction la Probability and Siatistics,
2" Edn. (Reprint). John Wiley and Sons.

Practical [1I: Based on Paper STP-307.

SEMESTLER IV

PAPER: STP-404 Applied Stalistics

Fconomic Statistics; Time Series Analysis-cconomic utme series, differenl components,
llustrations , additive and multiplicative models, determination of trend, analysis of scasonal
‘[luctuations. Index numbers-eriteria for a pood index number. Diflerent types of index numbers.
Construction ol index numbers of prices and guaniities. Cost of living index number. Uses and
limitations of index numbers,

Statistical Quality Control : Imporience of statislical methods in industrial research and
praclice, determination of lolerance [imits, general theory of contrel charts, process and product
control, causes of variation in quality, cantrol Vimits, summary ol our of coatrol crilerfa, charts for

attributes—p-chart, np-chart, c-charl; charis for variables- X, R and s- charts, principles ol acceplance
sampling, problem of lol acceplance, producer’s and consurmer's risks, single sampling Inspectior plan
and its OC and ASN functions, concepts of AQL, LTPD, AQQL, ATI funclions; Dodge and Romig
Tables.

Demographic Methods: Sourees of demographic data-census, register, adhoc surveys, hospilal
records, demographic profiles of Indian Census, questionnaire, errors in these data and their
adjustmenl. Measurement of Mortalily - CDR, SDR {w.r.t. age and scx), IMR, slandardized deail rate,
camplete life table, its main features and uses. Measurement of [ertility and repreduction — CBR,
General, Age-specific and tofal fertilicy rates, GRI, NRIL

SUGGESTED REEATNNGS:

1. Croxton X2, and Cowden D). (1969): Apciled Geners! Stalistics, Prontice Hall ol Indi

Goon A.M., Gupra MK, Daspupta D, (2005% Fundamentals of Statisties, Vol 1L 8" Edn.

Woeld Press, Kolkata.

3. Gupta, S.C. and Kapgor, VX, (2008): Fendawenmls ol Applied Slatisties, AM Bl (Reprint).
Suitan Chand and Sons.

4, Kendall, M.G. and Stuart, A. {1977 The Advanced Theory of Statistics, Yol VI, Macmillan
Fublishing Co., [ng.

i




5. Monigomery, D. C. (1996): Introduction 10 Statistical Quatily Control, 3., @ wozy & Rons,
New York. = : 2
6. Mukhopadhyay, P. (1999): Applied Statistics. Books and Allied (P) Lid. 3

Practical IV (using Stalistical Software Packages): Based on Paper STI'-404.

SEMESTER V
PAPLR: STT-505 Statistical Inlerence

Estimation: Parameter space, sample space, point estimation, requirement [ 1 good estimntor,
consistency, unbiasedness, efficiency, sulficiency. Minimum variancc unbiased ¢.iimaiors. Cramuc, -

Roo inequality (stalement only). Methods of estimalion: maximum likelihood, leasl-squares -l
minimum variance, statement of Rao-Blackwell theorem and Lehmann-Gchelfe the oom Propertios of
maximum likelihood estimators (illusteation). Interval estimation : confidence inbeivals for b

paramelers of normal distribution, confidence infervals for difference of mea.. i for ratie of
variarnces.

Testing of Hypothesis: Statistical Hypothesis, simple and composite i oos, Test f
statistical hypothesis, null and alternative hypotheses. Critical region. Two kinds - 0 ots. Level «fF

significance and power of a test. MP (est and region. Neyman-Pearson lemn, . Culotomenl oy ),
Likelihood ratio test, UMP test, UMPU test, critical regions for simple hypothesi, [0r oie paramelcr.
Non- parametric tests: One sample and two sample sign test, Wald-Wolfowitz rui fest, Run test [or
randomness, Median test and Wilcoxon- Mann- Whitney test ( derivation nel requised , give stress eon
examples ).

SUGGESTED READINGS;

Casella, G. and Berger, R.L. {2002): Statistical [nference, Second Edn. Thomson [uxbury.
Dudewicz, E.J., and Mishra, .M. (1988): Modem Mathemaultical Statistics, Jahn Wiley & Sons.

3. Gibbons, J. D. and Chakraborty, S. (2003): Non parametric Statistical [nfuience, 4" Edition,
Marcel Dekker, CRC.

4, Goon, A.M, Gupta, M.K. and Dasgupta, B. (2005}: An Outline of Stalistical Thcory, Vol. LI, 5
Edn. Warld Press, Kolkata.

5. Gupta, 8.C. and Kapoor, V.X. (2007): Fundamenials of Mathematical Stalistics, 11% Edn.,
(Reprint), Sultan Chand and Sons,

6. Hopg, RV, and Tanis, E.A. (1988): Probability and statistical inference, 3 Eda. Macmillen
Publishing Co., [ne.

7. Kendall, M.G. and Stuarl, A. {1977): The Advanced Theory of Statistics, Vol. i, Macmillan
Publishing Co., Inc.

8. Rohatgi, V. K. and Saleh, A. K, Md, E. (2009): An Introduction lo Probability and Statistics,
2" Edn. (Reprint). John Wiley and Sons.

[ =—
Leper

Practical V: Based an Paper STP-305.
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Gnwmle Syeys and Design of Experituvais

Sample Surveys: Concepts of population and sample. Complete enumeration vs, sampling.
Need for sampling. Principal and organizational aspects in the conduct of a sample survey. Properties

of a good estimator. Sampling and non-sampling errors.

SRSWR & SRSWOR, determination of sample size. Stratified random sampling and different
allocations. Systematic sampling, comparison of known sampling strategies under linear trend. Ratio
and Regression estimators and their comparison with SRSWOR cstimator.

indian Official Statistics : Present Official Statistical System in India relating to census of
population, agriculture, industrial production, and prices; methods of collection of official statistics,
their reliability and limitations and the principal publications containing such statistics. Also the
various agencies responsible for the data collection — C.S.0., N.8.5.0., Office of Registrar General,
their historical development, main functions and imporiant publications.

Analysis of Variance and Covariance: Analysis of variance and covariance (with onc
concomitant variable) in one-way and two-way classified data wilh equal number of ohservations pec
cell.

Desien of Experiments: Principles of experimentation, uniformity trials, Completely
randomized, Randomized block and Latin squere designs. Missing plot technique. 2* and 2° Factorial
experiments: construction and analysis.

Regression Analysis : Two variable linzar model — eslimation , testing and problems of
prediction. Precision of the estimated regression equation, interval estimation, variance cslimation.

SUGGESTED READINGS:

1. Cochran, W.G. (1977): Sampling Technigues, John Wiley & Sons, New York.

2. Goon, A.M., Gupta, M.K. and Dasguptd, B. (2005): Fundamentals of Statistics. Vol. 11, 8" Edn.
World PPress, Kolkata.

3. Goon AM., Gupta M.K., Dasgupta B. (2005): An Ouline of Statistical Theary, Vol. 11, 3"
Edn. World Press, Kalkala.

4, Gupta, $.C. and Kapoor, V.K. (2008): Fundamentals of Applied Statistics, 4" Edn., (Reprinl),
Sultan Chand and Sons,

5. Kshirsagar, AM. (1983): A Course in Linear Models, Marcel Dekker, Inc., N.Y,

6. Montgomery, D. C. (2001): Design and Analysis of Experiments, John Wiley & Sons, New
Yaork.

7. Montgomery, D. C., Peck, E.A. and Vinning, G.G. (2006): [niroduction to Lincer Regression
Analysis, 3" Edn. John Wiley and Sons,

8. Mukhopadhyay, P. (1998): Theory and Methods of Survzy Samnling, Prentice Hall = nstin,

9, Singh, D. and Chaudhary, F.S. (1995): Theory ard Asiniysts o Sunipie Burvsy Dosipns. |
Age International (P} Ltd.

10, Sukhatme, P.V., Sukhaune, B.V., Sukhatme, S. and Asok, C. (1984). Sampling Theory of
Surveys with Applicalions, lowa Siate Universily Press, fowa, USA

Practical V1 (usine € lansuuge and Stalistical Sofiware Packages). basced on Paper STP-606.

——
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Two Papers of Statizii.s (Cunf:urrc;it) : s
(for those who have not chosen Statistics as part of the pi amme) -

SEMESTER 111

PAPER: STC-301 Basic Statistics and Probability

Concepts of a statistical population and sample from a population, quantila’ ¢ und yualitalis
data, nominal, ordinal and time-series data, discrete and continuous data. Presentatis et by ahle
and by diagrams, frequency distributions for discrete and continuous data, graphica! i peesentation of
frequency distribution by histogram and frequency polygon, cumulative frequ: oy distibation:

(inclusive and exclusive methods), Ogives.

Measures of location and dispersion, moments, measures of skewness anr arioals, ahsolul
and factorial momenis, sheppard’s correction, cumulanis.

Random experiment, sample point and sample space, event, algebra of e 1, dufinition of
Probability — classical, relative frequency and axiomatic approaches to probability; 1 s and demerits
of these approaches (only general ideas to be given). Theorems on probability, condilional prabability,
independent events. Bayes theorem and its applications.

Random variables; Discrete and continuous random variables, p.m.f, pd.l and c.d.[,

expeclation of random variable and its properties. moment generating function oind characieristic
[uncticon.

Discrete and Continuous distributions: Point (or degenerate), Binomial, Poisson, Geetric, Megatis
Binomial, Normal, Uniform, Exponential, Beta and Gamma.

SUGGESTED READINGS:

I Freund 1E. (2009): Mathematical Siatistics with Applications, 7" Edn. e Impression), Pearson
Education,

2. Goon, A.M., Gupta, M.K, and Dasgupta, B, (2003): An Outline of Statistical Theory, Vol. 1,
4" Edn. World Press, Kolkata.

3. Gupla, S.C. and Kapoor, V.K. (2007): Fundamenlals of Mathematical Statistics, 11" Edn.,
{Reprint), Sultan Chand and Sons.

4, Hogg, R.V., Craig, A.T. and Mckean, J.W. (2005} Introduction o Mathematical Statisiics, 6™
Edn., Pearson Education.

5. Rohatgi, V. K. and Saleh, A_ K. Md. E, {2009): An Introduciion to Probability and Statistics,
2" Edn. (Reprint). John Wiley and Sons.
&, Ross, 5.M. (2007): Introduction to Probability Models, " Edn., Indian Reprint, Academic Press.




*WMESTER 1V
'\lﬂ-’

T3 PAPER: STC402 Statistical Methodology

Bivariate Data: Scaller diagram, Principle of least squares and fitling of polynomial and
exponential curves, Corelation and rtepression: Karl Pearson coefficient of comrelation, lines of
regression, spearman's rank correlation coefficient, multliple and partial correlations (for 3 variates
only).

Limil theorems: Markov's ineguality, Chebyshev’s inequalily, weak and sirong laws of larpe
numbers, central limil theorem {Lindeberg-Levy).

Order Sratistics: Distribution of r-th order staiistic, smallest and largest arder sintistics.
Sampling Distribution: concept of random sample, parameter and statistic, sampling

distribution of a statistic, standard errors of sample mean and sample propertion, sampling distribution
of sample mean and sample variance for 2 normal population.

Hypothesis Testing: Simple, composile, null and altemative hypotheses, level of signilicence,
two types of ervors. Critical region and power of test, larpe sample lest. Tesis of significance based on
chi-square, | and [ statistics.

SUGGESTED READINGS:

L. Freund J.E. (2009): Mathematical Statistics with Applications, 7" Edn, (3" Impression),
Pearson Education,

2. Goon A M., Gupta MK. and Dasgupia, B. (2005): Fundanenlals of Siatistics, Vol. T, 8" Edu.
World Press, Kalkala.

3. Goon AM. Gupla, MK, and Dasguptla, B. (2005): Fundamentals of Siatistics, Val. T, g
Edn. World Press, Kolkata.

4. Gupta, S.C. and Kapoor, V.K. {(2007): Fundamentals of Mathematical Statistics, 11" Edn.,
{Reprint), Sultan Chand and Sons,

3. Houg, R.V., Craig, A.T. and Mckean, LW (2005): Introduction to Mathematical Statistics, 6"
Edn,, Pearson Education.

6. Mood, A.M. Grabill, F.A. and Boes, ID.C. (2007): Iniroduclion o the theery of Slalistics, 3™
Edn. {(Reprint), Tata McGraw-Hill Pub. Co. Lid.

i, Ross, S.M. (2007); Introduclion to Probability Medels, 9" Edn., Indian Reprint, Academic
Press.




Course Structure For Operational Research
in

B.Sc. (Mathematical Scieuces)

Duration
hours

1. Linear Programming 3

2. Inventory and Marketing Managemeni 3

3 Mathematical Programming 3

4. Queneing and Reliability Theory 3

.5. Network Analysis and Theory of Sequencing 3

6. ("}  Forecasting 3

(b}  Case Studies

Note : Each paper will have four lecture periods,

Maximum
Marks

100
104
100
100
100

30

30




1.

ted

Linear Programming

Introduction to Operational Research and Overview of O.R. modeling, Linear
independence and dependence. Convex sets. Extreme points, Hyperplanes &
Polyhedral sets. Solution of a System of Linear Equations, Concept of Basis,
Basic Feasible Solutions.

Introduction to Linear Programming problem. Problem formulations. Graphical
Solution. Theory of Simplex Method. Two Phase Simplex Method. M-Charne’s
Simplex Method. Duality in Linear Programming, Economie Interpretation of
Duality. Transportation problent. Assignment Problem.

Sugpested Readings:

G. Hadley: Linear Programming, Narosa, 1987 (2002 reprint available).

Hamdy A. Taha: Operations Research-An Introduction, Prentice Hall, 8th Edition,
2007.

E.S. Hillier, G.J. Lieberman : Introduction to Operations Research. Concepts and
Cases, 9 Edition, Tata McGraw Hill, 2010,

Inventory Systems and Marketing Management
Inventory Systems:

Concepts and problems in Inventory system, Classification of Inventory systems,
Different costs in Inventory system and method of their estimation. Detreministic
inventory models with and without lead time and with and without shortages,
Inventory models with al| unils Quality Discounts. Single period stochastic
inventory models. Production scheduling problems.

Marlteting Management:

Concept of marketing and its role in organization. Marketing decisions, scientific
marketing analysis. Uses and limitations of mathematical models in marketing,
Classification of market structure in compelitive conditions. Demand elasticity,
joint optimization of price, quality and promotjonal efforts, Pricing decisions,
Media allocation for advertisement, Brand switching analysis,

Suggested Readings:

[ G. Hadley, T. M. Whitin: Analysis of Inventory Systems, D, B, Taraporevala
and Sons, Published by arrangement with Prentice Hall [ne., 1979,

2, Zipkin: Foundations of Inventory Management, Me-Graw H{l] Tnc.. 2006,

o Danul? Winiies Tnven Ll At ohi
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M Phiiip Kotler : Matr.lceting Managemﬂni, 13t edition, Prentice Hall of an!a'a+'2ﬂﬂ8.

2. Tony Curtj: Marke{:’ng for Eng:’neers, Scientists ang T&cimoingists, John Wi ley

Graham J. Hooley and Michae] K Hassey: Quaniitatjve Methods in Pv!:ﬂ'ks.'_!':aj_',__
2nd Edition, Intcrnmiunai Thomson Business Press, 1999 '

Grahame R Dowling: The Art and Seienge {:r"ﬁnrkeiing I‘vInrke[fug for
Markeiing Managers, Uxford Unh-'ersily Press, 2005,

Gary . Lilien, FPhilip Kotler, g Sridhar Moorthy: Markcting Models, Prentice
Hall of India, 2003,

Mathemag cal Progry Mming

Uncunerm'm:d and constrgjped Oplimization problems. Types of CXirema and thejy

Suggested Readings;
Hamdy A Taha: Dperaliuns Rcseﬂrch-én Inlmductiun, Prontice Hall, g1
Ediﬂ{m, 2007,

Wayne [ Winston angd M, V::nkatammanan: Introductiop 10 Mathematieq)
ngrmnming: Applicationg and Alpor thms, 4th edition, Duxbury Press,
2002,

3 8 Chandrg,_ Jﬂ_vadeva, Aparng Meh - Numericgj Optimizaljoy, will;
Appiis:atinns, Narosa Puhl‘ishfug Heuse, 2009

o Ay szindmn, DI, Phillips and James J. Solberg: Operationg Research-
Prfnciple:s and Practice., John Wi ley & Song, 2005,

b2

Queucing and Reliahi!ity Theory
Queueiug Theory:

Generg| Concepts of 5 queuning SYstem, Measyreg of Performance. Arrival an
Service Proces:m:;, Single Server and mulli server maodefs, channels In parsllel
with limited And unlimiteq queues — Ny MIMAK M 3 eim
Queues with unlimited service, Fipjte SOUrCe guicilps, . Filtiuns of Sutiple
quening decisiop mode]s, Design ang control models.

ﬂel‘izihi!ity Theory .

Basics of Huﬂﬂbﬂit}r. Classes of life distributione Sedfos !

configurations. Reliabilits Models poira i Mean Lume before lailure ang
Hazard vate op Expoaentiy and Weiby] distributions, Coneepts apg definitions of

LY}




Freventive  jualulenance, correclive  maintenance  and age replacement,

Suggested Readings:

L. R.B, Cooper: Introduction ig Queueing Theory, 2™ Edition, North Holland,
1981.

D. Gross, C. M.Harris: Fundamentals of Queuveing Theory, 3rd Edition, John
Wiley and Sons Inc, Pte. Ltd., 2002,

s

3. U.N. Bhat: An introduction to Queueing Theory: Modelling and Analysis in
Applications (Statistics for Industry and Technology), Birkhauser Boston,
2008.

4. U. N. Prabhu: Foundations of Queueing Theory, International Series in
Operations Research & Manapgement Science, Kluwer Academic Publ ishers,
2" Edition, 2002,

3. John G, Rau: Optimization and Probability in Systems Engineering, ¥ N,
Reinhold Co., 1970,

6. Riccardo Manzini, Alberto Regattieri, Hoang Pham, Emilio Ferrai
Maintenance for Industrial Systems, Springer-Verlag, London Limited, 2010.

7. PrK: Kapur, R. B. Garg, 8. Kumar: Contri butions to Hardware and Soltware
Reliability, World Seientific, Singapore, 1999,

Network Analysis and Theory of Sequencing

Flows in networks. Maximal [Tow. Shortest path and traveling salesman problem.
Construction of minimal spanning tree and ity applications. Project management
through PERT/ CPM, Updating of PERT Charts. Project Crashing. Sequencing
Problems. Processing n jobs through two/ three machines. General n/m Job-shop
problem.

Suggesied Readings:

I G. Hadley: Nonlinear and Dynamic Programming, Addison-Wesley, 1964,

2. A. Ravindran, D, T Phillips and James I, Solberg: Operations Research-
Principles and Practice, John Wiley & Sons, 2005,

3. R. K. Ahuja, T. [, Magnanti, B, Orlin: Network Flews-Theary, Alzarithm
and Applications, Prentice Hall, NJ, 1993,

4. J. D. Weist, T, F. 1 o Ak Sne sdEen| Gide e PERTY O ivl, Zul
Edition, PHL 1967 (IKeprint 2007).

O



(2)

(b)

Forecasting

Introduction to Foreca&:ting, Types of Forecast, Basic lorecasting tools,
Time Series and its Components. Linear and Non-linear Trend, Seasonal
Variations and Irregular Variations and their Measurements. Moving
Averages, Single and Double exponential smoothing,

Suggested Readings:
l. John E. Hanke, Dean Wichemn and Arthur G. Reitsch. Business
Fﬂrecﬂsting, Seventh Edition (Pearson), 2008,

2, 1, Holton Wilsan and Barry Keating. Dusiness Forceasiing wy Forecast, Sixth
Edition (Tata MeGraw Hill), 2009,

3. 5.C. Gupta and V.K.Kapoor, Fundamenials of Applied Statisties,
Sultan. Chand and Sons, 2009,

Case Studies

The work on Case Study will start in the beginning of the sixth semester
under approved supervisors from amongst the members of the staff and

the case study report is to be submitted for evaluation at the end of the
semester.

e




Course Structure For Operational Research
in

B.Sc. (Mathematical Sciences)
ho have not opted Operational Research)

{Those w
Duration
hours
1. Operationaj Rescarch - [ 3
3

2. Operational Research - 11

Note : Each paper wil| have four lecture periods,

Maximum
Marks

100

100

{ m )




Operational Research -

Introduction  to Operational  Research - Definition,  Different Phases,
Advantages/disadvantapes, Methodologies and application areas.

Concept of Basis, Basic Feasible Solutions, Convex Sets and Extreme poinis. Inireduction
Linear Programming problem. Problem formulations. Graphical Solution. T heory of
Simplex Method, Two Phase Simplex Method. Duality in Linear Programming (writing
Dual anly), Economic Interpretation of Duality.

Concepts and problems in Inventory system, Classification of Inventory items, Different
costs involved in any Inventory system and their method of estimation. General inventory
models for demand known with certainty without/with lead time and without/with
shortages. Inventory models with all units Quantity Discounts,

Suggested Readings:

I, G.Hadley: Linear Programming, Narosa, 1987 (2002 reprint available).
2. Hamdy A. Taha: Operations Research-An Introduction, Prentice Hall, 8th Edition,
2007.

3. F.S.Hillier, G.J, Lieberman : Introduction to Operations Rescarch- Concepls and
Cases, 9ih Edition, Tata MeGraw Hill, 2010,

4. G, Hadley, T. M. Whitin: Analysis of Inventory Systems, D, B. Taraporevala
and Sons. Published by arrangement with Prentice Hall Inc.. 1979,

Zipkin: Toundalions of Inventary Management, Me-Graw ]| Ine., 2000.
6. Donald Waters: Inveniory Control, John Wiley, 2002,

\]-)MQJ—«_)J




Operaiionsl Research - II

Integer Linear Programming; Modeling using pure and mixed inteper programming,
Branch and Bound Technique for aj) integer programming (Graphical Approach only),
Transportation problem, Assignment probleny, Travelinp Salesman Problem.

Introduction to networik analysis. Static. maximal flow. Shortest path Problem. Project
management through PERT/CPM. Updaling of PERT Charts. Project Crashing,

General concepts of a quening system, Measures aof performance, Arrival and Service
Processes. Birth and Death queuing systems, MM, M/M/I/K, MMy » M/M/C/EK,
Queues with unlimited service, Applications of simple queuing decision models,

Sugrested Readings:

G. Hadley; Nonlinear and Dynamic Pro gramming, Addison- Wesley, 1964,

2. A, Ravindran, D, T. Phillips and James J, S berg: Operations Research.

3.

Prineiples and Practice, John Wiley & Sons, 2005,

Hamdy A, Tahg: Operations Resedrch-An Intreduction. Prentice Hall, 8y Edilion,
2007,

Wayne L. Winston and M. Venkataramanan: Introduction (o Mathematica]
ngrﬁmming: Applications and Algorithms, 4th ed; tion, Duxbury Press, 2002,

D. Gross, C. M. Harris: Fundmnqntuls nf"Queucing Theory, 3rd Edition, Joln
Wiley and Sons Ine, Pte. Lid., 2002,

U.N. Bhat: An introduetion to Queueing Theory: Modelling and Analysis in
Applications (Statistics for Industry and Technolopy), Birkhauser Boston, 2008,
R K. Ahuja, T, L Magnanti, B. Olin: Netwark Flows-Theary, Algorithm and
.&pp!juutiuns, Prentice Hall, NJ, 1993

J. D, Weist, F K. Levy: A Management Chuide to PRRTY CPM, 21d Edttion, P11,
1967 (Reprint 2007).
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Computer Science Papers for

APPLICATION COURSE
PROGRAM COURSES and
COr’FURRENT COURSES

DEFARTMENT OF COMPT ITED SEIENTe
FACULTY OF MATHLMLATIC s Lo heTENEE
UNIVERSITY OF DL
DELHI - 110007
2010




Structure

J
No.of lectures per week Exam. Hours Max. Marks
Theory 4+ 3 100
Practical 4 q ‘50

Applicaiion Paper

CSAT 101/CSAT 201 .- Computer Applications
CSAL-101/ CSAL-201 - Computer Applications Lab

Theory Papers for Program courses:

CSPT 101 ~Fundamentalg ol Programming
CSPT 202 - Data Structures

CSPT 303 - Computer System Architecture
CSPT 404 - Operating Systems

CSPT 505 - Com puter Networks

CSPT 606 — Database Management Systenis

Practical Papers for Program COlrses:
—-"3——____“___

CSPL |01 ~Fundamentals ﬂi'i’mgmmming Lab:  Practicals based on CSPT 101
CSPL 202 - Data Structures Lab: Practicals based o CSPT 202

CSPL-303 — Computer System Architecture Lab:Practicals based on CSPT 303
CSPL 404 — Operating Systems Lab: Practicals based on CSPT 404

CSPL 505 — Computer Networks Lap: Practicals based on cSpT 305

CSPL 606 — Database Management Systems Lab: Practicals based on CSpT 606,

Theory Papers for Concurrent Courses
=TTEM Lourses

CSCT 30! Linux System Administration
CSCT 402 Elective

Eleetive (i): Multimedia Systems and Applications
Elective (ii): Metworl and Information Security

Praciical Papers for Concurrent Cy Urses
4 ——2fcurrent Courses

CSCL 301 Linux System Administration Lab: Practicals based on CSE7 30
CSCL 402 Safiware Lab; Practicals based on CSCT 400




Inlrastrucinre Recommended

Equipmeni;
Netwarked Lab with internet facility on at least 20 nodes. LCD Projection systems should be
provided in Class Room/ Lab,

Solfware: Open Source softwares

Balch Size requirement:
Every lab session should be supervised by a teacher and the baic); size should be restrited to 20,
For a group of mose than 20 students, the group should be divided inle batches,

Stall Requirement for cach lab:
Scientific Assistane: ope
Laboratory attendant: One. L

«:i":‘\f




~ AT TOI/CSAT 201 - Computer Applications 60 leclures

Computer Fundamentals: Introduction g Camputers : Characteristics of Computers, Uses of
computers, Types and generations of Computers, Basic Computer Organization - Units of a
computer, CPLU, ALL, memory hierarchy, registers, /0 devices, User Interface with the Operating
System, System Tools, Binary representation of integers and real numbers.

Problem Solving: Notion of algorithms, siepwise methadology of developing an algorithm,
developing macros in spreadsheet.

Computer Networks & Internet: Introduction to Computer Networks, Classification of Networks.
LAN, MAN. WAN, Wireless LAN. Internet, Intranet and Extranet, Internet Browsers. Use of
WWW, Telnet, FTP, SMTP. E-mail, Searcl Engines.

References:
1. V Rajaraman, Fundamentals of Computers, 4" Edition, Prentice Hall of India, 2004,
Anita Goel, Fundamentals of Computers; Forthcoming title in Pearson-Education

P.K. Sinha, Computer Fundamentals, BPB Publication, 2004

2

3; LK. Sinha & Priti Sinha, Foundations of computing , BPB Publication, 2002.

4

5 P. Aksoy, L. DeNardis, Iniroduction to information Technology, Cenpage Learning, 2006

CSAL-101/ CSAL-201 - Computer Applications Lab

The course will be accom panied by intensive Il work and shall inclitde cxererses based an
CSAT-1017 CSAT-201

Document Preparation: Creating Documents, Formaiting text, use of appropriate fonts, styles, page
layouts, tables and pictures, Creating and Printing Merged Documents, Editing and Proofing Tools:
Checking and Correcting Spellings

Spreadsheet Handling: Creating spreadsheet, use of labels, cell formauing, date and time,
mathematical, statistical and logical functions, graphs

Presenlation Software: Creating Presenlation. Designing Templates, adding muliimedia, Contrelling
slide show. Action Buttons, printing presentation. Exercises base: or Vhod Meacngsine, Moassi-eo .
sollware, Spreadsheets (including M&CIua}

Note: Use of Open Otiice/Star Officeis recommended a8 the s/w is (e dos nioadabie.
Open Office available at: hup:/Awww.openoffice.org
Star Office available a: hiprfweay.sun.com/sofiwarefsiare [tice!
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CSPT 101 —Fundamenials of Programming
r

Programming using C/ C++: Basic data types; conslants and variables, arithmetic and logical
expressions; input-output methods: control structures; procedural abstractions: strings and arrays:
command line arguments; basic file handling: error handling.

Introduction 1o the object-oriented programming concepts: data abstraction and encapsulation —
objects and classes; inheritance: polymorphism.

Referancas:

1. E. Balaguruswamy, Ohbject Oriented Programming with <4+, 40 edition, Tala McGraw Hill,
2008.

2. I R. Hubbard, Schaum’s oullines ofpmgmmming wilh C-=, Tata McGraw Hill, 2000,

B. A. Forouzan and R. F. Gilberg, Computer Science: A structured Approach using CH+,
Cengage Learning, 2004,

4. D 8 Malik, C++ Programming Langusge, 1% edition, Cengage Learning, First Indian
Reprint 2009 .

3. R. Albert and T. Breedlove, C++ An Active Learning Approach, lanes and Bartlett India
Ltd. 2049.

CSPL 101 -Fundamentals of Programming Lab

Practicals based an CSPT 101

CSPT 202 — Data Siructures

ADTs and Arrays: Single and Multidimensiona| arrays, Sequential Allocation.

stacks : Definition of stack, array Ispleaneiitidon of stack, converstan i B0 i
postlix expressions, evaluation of postlix expression,

L

Queves : Definition of Queue, circular queves, priority queucs, array implementation of queues.

Linked lists : Linked List and its implementation. Link list implementation of sigek 2ud queue,
Cireular and doubly Tinked fisy,

Searching and sorting; [nsertion sor, seleclion sor, bubble sart, merge sorl, Linear Search, binary
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& . . i
Trees : Introduclion tg lrezs, Rinary search tree, preorder, postorder and inorde- Loubasal.

References

I. Nell Dale, C++ Plys Data Structure, 4" edition, Jones and Barlen, 2004,

[t

Data structures, Algorithms and Applications n O by 5.5nhni, University pross {Ingia).

PyLLtd / Orient Longman Pyt Ltd., 2™ edition, 2004,

L

Adam Drozdek, Data Structures and A lgorithms in C4-, 3% edition, Vikas Publishing
House, 2004,

4. B.R. Preiss, Data Structures and algorithms with object oriented design patlerns in C++,
John Wiley and 5ons, 1994,

CSPL 202 _ Dala Struclures Lab

Practicals based an CSPT 202

CSPT 303 - Computer System Archilzoture

Introduction - Logic gates, boolean algebra, combinational eireuits, circuit simplification. decoders,
multiplexors, registers, memory units and memory hierarchy, '

Data Representation and bas ic Computer Arithmetic : Number systems, complements, fived and
Noating-point representation. character representation, addition, subtraction, magnitude comparison,

Basic Computer Organization and Dsign Compuier registers, bus system. instruction scr, timing
and control, instruction cyele, memory reference, input-output and mterrupt, design of basic
compuier,

Central Processine Unit Register oroanizaiiog, arithmetics ot Tosicul o Gro-tperiions
organization, micro programmed control: Instruction 1, ity
machine language, assembly language, RISC/CISC architeetires,

HAGRES T sirUa oo B5:

[nput-output Organizatjon: Peripheral devices, I/0 intesf: ace, intraduction 16 modes of dag Lransior,
direct memory access.
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5 eeture, 3 eilion, Pearson Education, 1992,
2. Willtam Stallings, Computer Crganization and Archimcr,urc, g edilion, Preptice Hall of
India, 2009

3. I Dos Reis, Asscmbly language angd Compuier archivecture using CH angd JAVA, Cengage
Learning, 2004

CSPL 300 - Computey System Architecture Lab

Praclicals based on CSPT 3071

C3PT 404 - Operating Systems

Introduction - System sof] tware, resouree abstraction, OS strategies; Types of aperating systems -
m ultipmgrammfng, batch, time sharin 8, Operating systems for personal computers & Workstations,
process control & real time syslems, .

Operating System Crganization: Basic Q8 functions; Processor modes, system cg) Is and system
programs; kernel, !

Process Management System view of the process and resources. process abstraction, resource
abstraction, process hicrarchy, threa model; process scheduling, non-pre-emptive and pre-emptive

scheduling algorithims, “Oneurrent processes, critical section, semaphores, deadlocks.

Memory Management: Physical and virtyal address Space; menjory allocation strategies -fixed and
variable partitions, paging, segmentation, virtya| memory,

File and 1/0 Management: Directory structure, file operations. file allocation methods, device
management,

Protection ang Securify; Policynwchanism, aothenticalion ang autharizatiog.

References:

L Flynn and MeHoes Uperating Systems, Cengage Learning, Third Indian beprie 2008,

2. AL Tanenbaum, Modep Operating § ystems, 3rd edition, Pearsan Ceacation, Zuus,
3. W. Stallings, Operating Systems: Internals and Design Principles, 3ih edition, Prenites Haj)

of India, 2004,

4. A Silberschaiz, P.B. Galvin, G, Gagne, Operating Systems Concepis, gth cditian, John
Wiley Publications, 2008




CSPL 404 — Operating Systems 1aly
. Fracl icals baéed on CSPT 404 — Operating Systems

C3PT 505 Com Puter Netwerks

Basic concepts - Componenty of
Classification, Network
OS] reference madel: oy

data communication, standards and org
Topologies ; network protoco);
erview of TCP/Ip protocol suite,

anizations, Network
layered network architecture: overview of

Physical Layer - Cabling, Network Interface Card, Transmission Media Devices- Repeater, Hub,
Bridge, Switch, Router. Gateway,

Data Link Layer Framing techniques: Errgr Control: Flow Control Protocols; Shared media
protocols - CSMA/CD and CSMA/CA.

Network Layer : Virtyal Circuits and Datagram approach, [P addressing methods — Subnetting:
Routing Algorithms (adaptive and non-adaptive)

Application Layer - Application layer

nrotacols and seryices —
WWW, telnet, FTPR, SMTPR

Domain nane system, HTTP,

Metwork Security : Conmon Terms, Firewalls, Viriua] Privale Networks,

References:

1. B.A. Forouzan: Day Communication ang Networking, 4
[LE, Comer, Inrcrnutwm'king with TCP/AR, vol.
3, W, Stalling. Data

edilion, Tata MeGraw Hill, 2007

1. 3" edition, Prentice lalr of India, 1998
& Computer Communication, g edition, Prentice Hall of Indja, 2006

4. 1. Bertsekas. [ Gallager, Data iNetworlks, 2™ edition, Prentice Hall of India, 1992

CSPL, 505 Computer Networks LAR

Practicals based on €8P 305 Compuler Networis



CSPT 606 - Database Managemen Systems

4

Introduction o Database Managemen Systems Characteristics of database approach, data
models, database system architecture and datg independence,

Entity Relationship Modeling Entity types, relationships, constraints, and object modelin:

Relational data made| - Relational mode] coneepts, relational constraints, relationgl algebra, SQL
queries, PrOgramming using emhbedded SOL.

Daiabase design : ER model Lo relafional mapping, functipnal dependencies, nomialazation,

Web based datalases: AML documenys and databasgg,

Reference:

I. R. Elmasri, SB. Mavaihe, FPundamenials of Dartabase Systems, edition, Pearson
Education, 2010,

2. C ) Date, A Kannan angd 8. Swam}fnaihﬂn, An Introduction 1o Database Systems, g
edition, Pearson Education, 20(3.

3. A Silberschatz, H.T, Korth, §. Sudarshan, Database Sysiem Concepts, g edition, McCraw
Hill, 2010

4. Philip 1. Prair . » Joseph J. Adamski, Database Managemen Sysrems,: Cengage Learn mg,
First Indian Reprinl 2009,

CSPL 606 — Database Manapement Systeins Lab

Practicals based on CSPT 606 — Datahase Managemeni Systemns

L



CSCT 301 Linyx Syslem Administration

System Administration: Installation, Configuration, Disk annarrfnngur[itinnjng, InsIaHir_tg Linux,

Super user, 'Cmntrn!iing Processes, User and group management, Backup Management | Security
management,

System Maintenance - Linux Dislribuliunsf BlOS, Devices and drivers, System Mnnimring. System

Configuratjon, Applications Installation ang Configuration, Maintenance (service packs, patches,
ele.), Server services (database, web, netwark services,) ,Client Services,

Network Syslem Maintenance: Network [‘.::rnl"igurmiun, Network services (File printing on
Network, DHCP, DNS. FTP, HTTP, Mail, SNMP and Telney),

References:

l. E. Nemith, G. Snyder, TR, Hein, Linux Adminisiration Haadbogk, 2™ edition, Pearson
Education, 2008

2. Ellen Siever, Stephen Figgins, Linuy in a Nutshelj, g edition, O'Reiily, 7609

3. Tony Rautts, Terry Dawszon, Gregor N, Purdy, Linux Metwork Adminisiratops Guide, 3™
Edition, O'Reilly Media, 2005

4, Nicholas Wells, The Complete Guide tg Linux System Adminisiration, Cengage Learning,
indian Edition, 2005

i Documentation availabie at www.linux.org

CSCL 307 Linuy System Adminisiraiion

Practicals based on CSCT 30y Linux Sysiem Administration ;
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CHET 402 (i) Muliimedia Sysrems and Applications

Mullimedia Cutpul Devices : Sound/speaker, colour monitors, priniers, storage devices: CD Roms,
DVD.

Cading and Compression Formals for ITmage, Audio, Video,
Nenlinear Form of Presentation : Hypertext, hypermedia, human/ cammputer interaction,

Cognitive Aspeets of Informalion Transfer: Various models ol structuring of content methadolopy for
developing multinedia CIDROMs.

Use ol Mullinedia tools: Sound editor, video editor, animator, authorising wals Multimedia

databases, mullimedia applications in educalion, libraries publishing, art and culwre, medicine and
indusiry,

Refersnces :

1 Ze-Nian, Li Mark, F Idrew, Fundamenlals of Multimedia, Pearson Fducation,
lnternational Edition, 2005,

2. Tay Yaughan, Multimedia: Making it work, 7" edition, Tala McGraw Hill - 2006,

3. Ranjan Parclkh, Principles of Multimedia, Tata MeGraw Hill. 2006

CHCTAD2(ID Network and Information MG LY

Computer Networks and Topologics: Peer 1o Peor Nelworks, Server-Based Network, Bus. Siadl
Rina Topalogy, Introduction Lo (351 Model,

L]

TCEAP and Inlernet: 1Pvd Address Format, 1PV Address Format, TCE, UDE, Uise of 17 address on
Interned, DS,

Ruuting : Inlraduction to Routing, PING, CIDR, Trace ILoute, Ports and Sockels,

Mgita] Crime: Computer Nelwork as 2 Threat, Hardware vulnerability, Sodtware Vulnerability,
Crinnnelugy of Computer crine.

Risk Analysis and Threat: Risk Analysis Pracess, Understanding Computer Crme, Key principles
ul convenlional compuler security, Securily Policies, Authenlication, [Data proteclicn], Access
control, Intemal vs Extornal Threal, seeurity assurance, Computer Farensics and Incident Ruesponse.

Information Galhering Techniques @ Tools af (he Atacker, Information and Cybor Warliee
Seanning and Spooling. Password Cracking, Malicious Software. Session hijacking, iail




IMERITR L

vHnCmnLes, Web Applicalion Yolnerabililics. OS Vulnerahilitics.

- bafety Tools and lssues: Cryptography, Firewalls, Logging and Intrusion Detection Svstems, NT
and Windows Security, UNIX/Linux Security, Ethics of Hacking and Cracking.

Legal Standards: Policies, standards, procedures, and Cyber Law,

Beferences :
. Newwork Sceurity, Tery Parnde, Gordan Snhyder, Cengage Learning, 2004,

2. Information Security Principles and practices by Mark Merkow and James Breithaupt,
Pearson Educacion, 2003

1 Compuler Security concepls, [ssues and Implementation by Alfred Basia, Wolf Hallun,
Cengage Learning India Edition, 2008,

CHCL 402 Sallware Lab

1;\‘3

Pruclicals bascd an CSCUT 402




