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Department of Mathematics
School of Basic and Applied Sciences
ILB.T.U. Kanpur

MINUTES of Third meeting of the Board of Studies-Mathematics

Venue: Departrent of Mathermalics, Mode of Meeting: Hybrid Moz

Date & Time: 29.02.2024 & 3:00 PM
(Jooglc Meet Link: hilps://meel.google.com/dsf-eyyk-ywk

Third Meeting of the Board of Studies was held to consider and
approve the syllabi of the courses of study for first year and sccond year

students of BS-MS (Mathematics and Data Science) program and BBA &
MBA programs.

The following members attended the meeting,

I. Prof. Ram Autar Chairman, BOS
2. Prof. B. V. Rathish Kumar Member [IT Kanpir
3. Prof. Neeraj Mishra Member [T Kanpur
4. Prof. H. C. Taneja Member DTU, New Delhi
5. Prof. V. K. Katiyar Member [IT Roorkee
#6. Prof. Yaduvir Singh Member EE Deptt
*7. Prof. D. Parmar Member CE Deptt.
8. Prof. Anita Yadav Member CSE De=ptr
9. Prof. Rekha Bali Member Maths Depit.
10. Prof. Ram Naresh Member Maths Depi.
I'1. Dr. Udaya Pratap Singh Member Maths Deptt.
12. Dr. Shivam Shreevastava Member Matlis Depit,

¥ coule not bamt'ciﬁcdc s the m@.e:ffrg-

After welcoming the honorable members in the BOS meeting, the syliabi of
various courses of study for first year and second year stuenis of BS-MS
(Mathematics and Data Science) program and BBA & MBA programs, the
lists of examiners and papers setters were presented for their consiceration and
approval. A thorough discussion took place and following decisiors wore raken:

# The syllabi of various courses of study for first year and seconi year
students of BS-MS (Mathematics and Data Science) program 1n ! R3A
& MBA progr=ms were approved.

# The course-structure  and  evaluation scheme for proposed  BS-MS
(Mathematics and Data Science) degree Program was apnroved



Y Y

The list of examiners and papers setters were approved. _

The suggestions given by the honorable members were entertained and
incorporated to improve the syllabi and course-structure. _

The chairman, BOS was authorized to recommend the names (_)f suitable
persons for inclusion in the panels of paper setters, e€Xaminers, and
moderators on behalf of BOS, if required. _
The chairman, BOS, was authorized to make/ introduce minor changes n
the syllabus and to modify/ reshuffle/ improve the course-structure as Her
need/ requirement of the industry brought to notice by stakeholders, if any.
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The Meeting ended with a vote of thanks to the chair.
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(Prof. B. V. Rathish Kumar) \@'of. Neeraj Mishra) (Prof. H. C. Taneja)

Member Member Member
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(Prof. V. K. Katiyar) (Prof. Yaduvir Singh) (Prof. D. Parmar)
Member Member Memnber
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(Prof. Anita Yadav) (Dr. Shivarh Shreevastava) (Dr. U. P. Singh)
Member Member Member

(Prof.%;l) ‘Q&;/ —&—).Lf%

(Prof. Rekha Bali) (Prof. Ram Autar)
Member

Member _Chairman, BOS

Dr. Ram Autar
Professor And Head, Deptt. of Maths
School of Basic and Applied Sciences
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Course Structure and Evaluation Scheme
BS-MS Program (Mathematics and Data Science)

Semester wise Course Structure and Evaluation Scheme
(With effect from Session 2023-2024)
Year [, Semester-1

i ional Marks
S. Course Course Title Subject Credi i et ESE Total
No. Type Code * redits Marks
L|T| P | MSE TA Lab | Total
Engineering NPH-
100
1 BSC Physics 101 4 310 2 15 S0 50
Engineering NMA-
. 0 100
2 gHs Mathematics-I 101 & a[¥1¥ & ‘ ¢
Introduction to
3 ESC Electrical NEE-101 4 3@' 0 | 2 15 50 50 100
Engineering . ’»"{/5,’5}_';«_ ;;j@’
Introduction to e},’é"! Gy, &7
4 | Esc Mechanical e };}/ff?% 1 ,?;fxé%/ 30 | 20 -"’f?}’%ﬁso 50 | 100
Engineering e ,ff i G i %
i T A, e,
Professional NHS- & o 77 é
H P ’,.j.-."’ o ¥ /’: 1 ’ 50 100
¥ = Communication 101‘4/{% gf”f? * '/f.f;'x; ’1,2 ! vl 5 {r%}’"f/z 0 2 {;//5,%
: : T, e, ]
Engineering i, ), ooz
6 ESC g NCE-103 ;) 0%/, | 4 | 30 | 20%k.: | 1 s0 100
Graphics ,_,;; ﬁj‘ﬁff ré’f’« éfé%%ﬁ%
Wy S, 3 2
p - Uy s 600
_é'r"; f;ﬁ{/ g, ,.%
%, 73 2,
Y @
. G i, I 2 o,
,;/f,fj,(f ; Ve %f{fxg .5':,{[, Semester—llﬁ,ﬁ',/‘j?a ;
7 A g7
i . ik, ;
. s, i, Perigt Sessional Marks
S. Cu;.’i}sf . "f:/;;f’-'f/’* s, @%«g : Total
e | o p’ze’}/ Course Title 7%, @%s 2 BE | e
. ,‘/]/ e
Wy, //ﬁ ’ gé;%’é&} A /j}‘ P | msE | TA | Lab | Total
“igineeri %V ‘51?‘?%‘%”
1 | sBsc %%"g%/ 4, G 2| 15 | 20|15 | 50 | so | 100
(P ,}f/- 3
= 5 W
L R 109 &
2 ESC SCience/‘Z{/‘?_?/' Vi 3 30 20 50 50 100
&Engineering 724,
Introduction to
3 ESC Electronics 4 T [ DS ) 30 20 - 50 50 100
Engineering
Introduction to NMA-
4 ESC Data Science and 4 319 ]:2 15 20 15 50 50 100
112
Analytics
Python for Data NMA-
4 3,02 15
5 ESC Sripnte 114 20 15 50 50 100
Worksh
6 ESC P‘:;cficzp 2 olola| - | 201 30 | so0 50 100
Total Credits: 22 600

Remark: The above 44 credit hours will be followed by an exit-credits 10 with skill-enhancement courses of 4 credits and job-
specific internship of 6 credits in summer vacation for the award of Certificate after the study of One year.
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Year I1, Semester-I11

[——
S. Course Subi Periods Sassional
. ubject essional Marks
No. | Type Course Title Code * | Credits ESE IL:trils
- L|{T|P|MSE| TA | Lab | Total
1 BSC Engineering. NMA-
(SR Maths-2 201 4 310 30 |2 | - 50 50 100
2 ESC Data Structures NMA-
and A]gorirhms 211 4 3|0 }2 15 20 15 50 50 100
3 PCC Statistical NMA-
Methods 13 4 3102 15 |20 15 50 50 100
Probability and iz
4 PCC Random NMA- 4 e
300 2(4s| 20| 15| 50 50 100
215 Z
Processes /jgfjif
; NMA- K~
5 | PCC | Real Analysis 319 3 |340]0] 30 ’ﬁfz’;ﬁj‘, - | so | so | 100
,;;;z’;.f;f ¥ ;,:':/K
Economics & NHS- o N,
6 HSMC 3 o i,
M o 3 | 0ZE0 |30 | 20 (EEn) 50 50 100
anagement 201 ,—’{:}:‘:f“g 7 & ) é L,
D t - g P :“ .,}{/? a7
7 PCC ai:;_‘ S N;:; gf/ﬁ/ 0o 4’5%’9 20 | 30 /%0 50 100
f{;:? j;ﬁyf% x”f‘i’& 7
2 % F 7 ,,5;;{1.: ’{’/‘J?
Total C¥edits: 24 % 7
gﬁ 4 % % ﬁ% 700
7 ;s .‘,",/ Z Z
T by s
c;‘f/‘;% Year II, S@ﬁ;}‘s)er- v &
VJ’_’?’?’IZ’R ,4:%,”
Lo & ;
" L, P s Periods ";'5;//:’ Sessional Marks
S. | Course C‘@ Title .égﬁ;ect },;G&fji)j}f:’/.”‘ 4@;% EeE Total
No. Type /;;};« (-:9:59* ff /}w,"%‘é:& @fjﬁ, Marks
’/’:—Zf/, ,;;;f/A 7 ©)7, | P | MSE A | Lab | Total
i, RN A
Engineerifig7z,| NMA-“7, 7z,
L % wmnes Ty 20 T, P02 P || - | 0 | %0 | w0
//1, A T, B
7Y JABWA | Y i
2 ESC 47 CONM%/ . W) 3 g% | 15 | 20 | 15 | 50 50 100
7 7 A
NM iz
3 PCC Of}% ’C/J’]/ 212 jfff{{j;‘/f& 4 % 012 15 20 15 50 50 100
A %
Compuféj;p’ I *’{'«_’{5%
NMA- /7/) )
4 PCC s Algff/f@ s @ |3|0|2| 15 |20| 15| s 50 | 100
A
Discrete ‘% 1
5 PCC Mathematical %% 3 3|101|0 30 20 - 50 50 100
Structures (i
6 PCC Rifer Grze AN 3 sbgq el 181 %o 15 | sa 50 | 100
Science 218
g pcc | Dt chauE?;e Nzl\:[/l\- 2 olol|a]| - 20 | 30 50 50 100
Total Credits: 24 700

Remark: The above 92 credit hours will be followed by an exit-credits 10 with skill-enhancement courses of 4 credits and job-
specific internship of 6 credits in Summer Vacation for the award of Diploma after the study of Two years.
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Detailed Syllabus

Year I, Semester I

ENGINEERING PHYSICS

NPH-101/102 L-T-P-C: 3-0-2- 4

Course Objective:

The objective of the course is to understand the basic concepts of nature around us and to
synthesize the knowledge from different areas of physics for analysing and solving various
critical problems.

: % K2
Course Qutcomes (C(.)s). %{ ) rz’%
On successful completion of the course, th/;sr%en E@,}ﬂl be able to: "’g//ﬁ/f/
fﬁ/g 4 %j % f] K2, Kl
COl | Understand and apply the prinéiplé”of conservéjgn of momentu 7/the theory o ;
. T T . i e « . o % ,a?
CO2 | Understand the basics of qiantum mééqggmcs and apﬁ%%-fjt?sj prmCIplig learn the | K3, K1
phenomenon that occurs at subatomic difensions. C oy

CO3 | Understand Max%}%,’;e@?tﬁons of elecf?%gfnetic theoryf%hjﬁ;g;ﬁﬁm to apply | K5, K1
them in a comn;}fgl_gpﬁ{lon system. K

CO4 | Apply the fundﬁﬁ;};é/ﬂt_als of mgterial science, &fiecially to dielectric materials, | K2, Kl
semicondyeting materjgls, nang;%rpggggjgls, and Sup*éf';éf:@}lducting Materials.

i

CO5 Understan(’i?%} statlsf?efyb/!e;fi@'fﬂgf"’o’ﬂgbfe constituéfifZparticles and apply the | K4, K1
rinciples o -"/’éi',tj’stical fiechanics in thé formation of materials and basics of

P P A /gf/:_// e,

ASERs T, W, s

K Remember, K2 0hderstand. K3, Apply, 4 Analyse, K5-Evaluate, K6-Create
Course Articula(g/;yl }/x (C@) Matraé)f}/ 7
{ 7, . -
"COs [ POT [P07,PO3 | PO47/BOS [ POG [PO7 [ PO [PO9 [POI0 [FOLL [POL2
CUERNER. 'SIERERAET T =t 3
- Z7
coz | 3 | 3 I "%p 1 2 3 - 3 - - 3
|
' CO3 3 3 I 2 1 2 - - - - - 3
"Co4 3 3 3 2 l 3 3 . : s : 3
|
cos | 3 |3 [ 2 ]3| 3|3 : . : : : 3
|

: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation put“-".
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Course Content
UNIT- 1

Relativistic Mechanics:

Inertial and Non- Inertial Frames of references, Galilean trans formation equations, Michelson

Morley Experiment, Lorentz Transformation equations, Length contraction, Time dilation and
its experimental evidence, Relativistic velocity addition formula, Relativistic variation of mass
with velocity, Evidence of variation of mass with velocity, Einstein’s Mass-Energy equivalence,
examples from nuclear physics, Relativistic energy momenfum relation.

Wy
UNIT- 2 Wy,

Quantum Mechanics: 7

%,
Dual nature of matter & radiation, Heisep e)‘g " )}“e rtainty Prmm@@nd their applications,
wave packet concept, Davisson- Gerz)‘é eﬁperlmeﬁﬁ’ /,Postulates of’f//g ntum mechanics,
Significance of wave function, Derlyﬁtl ,nfof Schrodmé uatlon for tit /mdependent and

W, . . .

time dependent cases. Applicationg’; f/;Scﬁ/ g,d‘;nger wave eq %{on for a free ;ﬁ icle, Particle in
a box (one dimensional and thrée dlmené’fé’nﬁl cases), harm osc:ll]ator (one

dimensional case). //// 7
/f/f
z;f/’ // //

UNIT- 3

Electromagnetic Thﬁory =

._/.f
T, /;// //f%f}ﬁf V‘;f//a’

Ampere’s law and “Edraday’s Tas% ,/ lectro gnetic mduct"%n Derivation of Maxwell’s

equauon;r,and their phyﬁgf}) 51gmf' 9,9/3 Corrcctl @f Ampere’s law by Maxwell, Concept of
dlsplacemgni current, Po Maxwe f equations in free space & velomty of
/ -

electromagr{et}c, waves, "/’ -' 4;,
vectors, Maxwéﬂﬁ, ’% in éiﬁl’%ctric me’eﬁ’?/;
free space, Max ations in /;/LQuctmg
case, penetration dep /,JtS sngmﬁcancé,g//,,

U,

W,
Statistical Mechanics & Lasers: 4/%

edia & solution of dxfferentlal equation in this

UNIT-4

Macrostates and Microstates, Phase space, probability of distribution, most probable distribution,
Maxwell-Boltzmann Statistics, Applications of Maxwell-Boltzmann Statistics, derivation of
average velocity, RMS velocity and most probable velocity in the above cases, Bose-Einstein
Statistics & its application in case of black body radiation, distribution law of energy, Planck’s
radiation formula, derivation of Wien’s law, Rayleigh-Jeans law and Stefan’s law from Planck’s
radiation formula. Fermi — Dirac statics, application in case of free electrons in metals, energy
distribution, Fermi energy.

Lasers: Spontaneous and stimulated emission of radiations, Einstein’s theory of matter-radiation
interaction, Einstein’s coefficients and relation between them, Population inversion, components of a

) Q\Qv"&)/ _faf;l- _:E_l_d’::'_—-»
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laser, different kinds of lasers, Ruby laser, He-Ne laser, solid state lasers, properties of laser beams,
mono-chromaticity, coherence, directionality and brightness, applications of lasers in various

technological applications.
UNIT- 5
Materials of Technological Importance:

Dielectric Materials: Electric field in presence of dielectric medium, concept of electric polarization,
different types of polarizations, behavior of dielectric in a.c. field, concept of dielectric loss and loss

energy and their importance.
Semiconducting Materials: Concept of energy bands in solidgg 75 rier concentration and conductivity in
s

intrinsic semiconductors and their temperature dependence, / concentration and conductivity in
extrinsic semiconductors and their temperature dependence, Hall* f%;ct in semiconductors, compound

semiconductors, amorphous semiconductors. .}// //;/f//
Nano Materials: Basic principles of nanosmencg;and {/J;fgology, preparati off /structure and properties of
fullerene and carbon nano tubes, applications; /@ 01 ﬁotecﬁﬁ/g /gy @f

Superconducting Materials: Resistivit g’ g‘;susceptlblhty O{S yerconductors, %ﬁy — I and Type —II
superconductors, Meissner effect, Lo ﬁ 1:';1 gre Supercond Orgamc Su%ﬂnductors, Oxide

Superconductors, High temperature Suﬁ'g?'conducfdfg*;BCS theory( tlve) / /
e -:szf!. .f;’f 7
Text Books: A, ’f’t@, G f/////

1. Engineering Phys;cﬁ// E,K’ S/ﬁ"/ 9/ earson Educat;,gf o, Vol.-11, 2014

2. Electrical Engmee/ i) /Materlals R . Shukla, MCGI"B}&}‘ ill, 1*" Edition, 2012
3. Principles of Engmeem;gg,Physws 7K. Shukla, Ira Boo > Edition, 2011

4

% Gz
Engmeenng’f/ sics —1 ¢ ﬁ/ a Prakasha‘%{ dia (P) Ltd., 2014
”5«2”:’/’ W/ﬁ

References Books: /,ﬁ’/
1. Eﬁ amental umve hysics? J{fﬁl -I: Meoh , Marcelo Alonso, J. Finn Edwards, Addison-
Wesiey, i Edltlon, ‘/,xif
2. Condépfsyof Modepri ) { i85, Arthur B”;/s/gr, & ?w Hill, 6" Edition, 2003
3. lntroduc’tlﬁﬂ/;o ,jé,,}éﬂynamgg/s David ',fs'f Cambridge University Press, 4" Edition, 2017
4, [ntroducuom }J’d State Phys(i;ﬁ’ harles fﬁtel ,Willey, 8™ Edition, 2005
5. Introduction t03y2 otechnology, é@s P. Poole Jr., Frank J. Owens, Wiley-Interscience, 1
Edition, 2003 4‘2”}//&
///
Web Links: ///7 7,

https://nptel.ac.in/courses/122101002 [IIT Bombay, Prof. D.K. Ghosh]
2. https://nptel.ac.in/courses/122103011 [IIT Guwahati, Prof. Alika Khare , Prof. Pratima

Agarwal, Prof. S. Ravi]

3. https://nptel.ac.in/courses/115105099 [IIT Kharagpur, Prof. Amal Kumar Das]

4. https://nptel.ac.in/courses/115101005 [IIT Bombay, Prof. D.K. Ghosh]
5. https://nptel.ac.in/courses/115106066 [IIT Madras, Prof. S. Lakshmi Bala]

(8 b, Jrudon
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NMA-101/102

ENGINEERING MATHEMATICS-I

L-T-P-C: 3-1-0-4

OBJECTIVE: The objective of this course is to educate the students about:

 The convergence of infinite series, improper integrals and differential calculus.
e Partial differentiation, multiple integrals and Beta, Gamma functions.

Course OQutcome / 7
On the successful completion of the course, students w1f’g@ble to
Dy,
CO1 | Find nth derivative, determine the epgg )Slon of f'unctlo/f’]%and find | Understand, Apply
convergence of series and improper in Ff jals.
CO2 | Find partial differentiation and,évﬁfuate a’r/’é}'fx/ynd volume usn{/ ﬁ’;, Apply, Evaluate
multiple integrals. y ,95»554’/’ ’»’Z’? ’f{//f;;; 2
CO3 | Convert line integrals to ;le{iy}’fad??mtegrais and ﬁﬂf@me integrals , /,j;,,’ ‘//Apply, Evaluate
determine potential fu _}éﬁfs fof*{g tational forcé4: %51 ’;;':;’,;}
fgfﬁ’ fgﬁ% }g;‘fA I
CO4 | Solve linear sysjg uations and defézmine the ei €f M pply,
the matrix. ) }; } }n ¥ }}j Anal)):se
/5 57 *” x’f/’ ’%f,@ Evaluate,
COS5 | Learn concept e,f /g)ptlmlzau?}and optlmlzatloniechnlques Apply,
/ 7 #/:x,;x/‘f’ //,?/ Analyse,
éﬁ;/ ’%”1//}/ % K 4 Evaluate,

0urs/ &rtlculanon / (CO 'P’i

‘2.»;9’
/%,, atrix) %

D, ,;4, %
CO “ % J % ;g,;/ P47 /5 %5@6 PO7 | PO8 | PO9 | PO10 | POI11 | PO12
COl 3773 |2 4, |2 T BT z 3
CO2 |3 3 |2 ff%,;;» 2 = e 1 : 3
co3 |3 M e ™2 s e Ik - 3
Co4 |3 3% 2 |1 (2 |- |- 1 - 1 - 3
CO5 |3 3 T 12 |« |z i 1 T 3
Average |3 3 2 | 2 - - 1 - 1 - 3

I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation, put“-*
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o
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Detailed Syllabus

Unit I-Functions of One Real Variable ‘
Successive differentiation, Leibnitz theorem, Mean value theorems, sequences and series,

Expansion of functions, Improper integrals and their convergence.

Unit II-Functions of Several Real Variables _
Limit, Continuity, Partial differentiation, Total differential and approximations, Jacobian,
Euler’s theorem Expansion of functions, Beta and Gamma Functions, Multiple integral,
Change of order, Change of variables, Applications to area, volume, mass, surface area etc.
Dirichlet’s Integral & applications.

Unit I1I-Vector Calculus Wy,
Point functions, differentiation, Differential Operators: (q;;l‘/@glent Laplacian, Hessian,
Directional derivative, Divergence and Cu1]fgag a vector and the1r,physncal interpretations,
Solenoidal & irrotational fields, Integration, Lme} Surface and V@’mme integrals Green’s.

Stoke’s and Gauss Divergence theore thout-’f;j}p f) and applicﬁfﬁj@as.
“ G,

‘.%/}/ ":;/
Unit IV-Matrices and Linear Algel f,{’ix r/

Vector space and subspace, linear’ /Qé'pend%@ce dimension ﬁ@bas:s Lme&f ansformation
and its matrix representation, Elémentaly"tl /‘I;;sformatlons ’ﬁ@} r}on forng,/ /ﬁyﬁk & nullity,
Consistency of linear system, .0f equations and their solution s”/ﬁ) %snc equation,
Cayley Hamilton th ‘ '”{_Regl and con’i’pléx eigen valui W eigenvectors,
diagonalisation, quad Shak: nd unitary matrices, Application to

Cry ptography dlscrete: ( :'empartmenta[ models and s mfstablllty
% g i "v",r"/«
/ .-‘ f 4
Unit V-Optlmlia;)on '/&/ / . "gf‘; ﬁ?’
Engineering appI:cayaps of oﬁjmlzatlon stﬁtement and c[aSSIﬁcatlon of optimization

L

problcms Optimizat on, techneﬁi o5, single’ “yariable optimization, multivariable

optlmlzgﬂon with no;ﬁ ;tralnt /vyi equ ﬁ and inequality constraints, Linear
Programrﬁmg,Prob] )ﬁ%’,@ﬂ Tical met e’a ncl fn’fplex method.

77 Ty,

Books Recomm /cf d: //%//

1.R.K Jain & S. R’{g.;l/yengar Adva’nﬁé}d Engmeermg Mathematics, Narosa Publishing House
2002.

2. Erwin Kreyszig: Advaﬁgpﬂ Engineering Mathematics. John Wiley & Sons 8™Edition.

3. Dennis G.Zill &MlchaefR@yilen Advanced Engineering Mathematics, Jones & Bartlett
Publishers, 2™ Edition.

4.8.S. Rao; Optimization: Theory & Applications Wiley Eastern Limited.

5. T.M. Apostol, Calculus, Vol.II, 2™ ed., Wiley1969,

6. Gilbert Strang, LinearAlgebra & its appllcauons Nelson Engineering2007.

7. Thomas and Finny “Calculus & Analytic Geometry”,

29 g2 |agay
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Pro.<.,,sm And } Head, Dentt, o of Math
s

h \(}j"‘f .,\'ii“ al‘h' ')Dt!d
- 1(. - S .pl £ e ] Ie “ IES
13 L




INTRODUCTION TO ELECTRICAL ENGINEERING
NEE-101/102 L-T-P-C: 3-0-2-4
Course Objectives

The goal of the course is to make the students understand the basic principles of electrical
engineering.

Course Qutcomes

\

At the end of the course the students will be able to: /

CO1. apply Mesh and Nodal Methods of Analysis and Ne%f } Theorem in DC Network.
CO2. understand and analyze the ac circuit an¢ca]culate the vaﬁjg}ls parameters.

CO3. understand and analyze the 3- phase conne’ct}pgs of source anfﬂg}d and, measurement of

3-phase power. y 7 :,;, »,,,, //,
y 4

with working & aﬁ 1%.catmcms and to //lculate the various

-_ a d%r nsformer ef
CO5. understand the basic prmclpl'es of AC/ 83% Machmes ,,f;’/ /;;,,/
Uy, Ty //

)//
Course Articulation Matrﬁ’f 6‘%@}1\/13&1){) *»’ffg s,

” 7 “ 7, %k,
(i

Tl S e |

\ PO1 | PO2 03] P04 65 | PO6 | PO7/,PO8 | POI PO10 | PO11 | PO12

ol 3 % | 2 %, |00 ji 2 2
coz| 3 | %, 7w %7‘ ) % 7 5 3
[CO3| 3 ”j%,,, 3%, ] i, 2 2
COo4 73 //:4’. 4/ 2 2

1 CO5 | ,2;,’,4’ w; 2 2

’*’////?

*fff/f/
Course Content ’//’%4;’;/ /f;’
UNIT 1 - DC Circuit Ana//&“ﬁ//}lnd Network Theorems

//f
Circuit Concepts: Concepts of Network, Active and Passive elements, voltage and current

sources, concept of linearity and linear network, unilateral and bilateral elements. R L and C as
linear elements. Source Transformation. Kirchhoff’s Law, loop and nodal methods of analysis;
star — delta transformation; Network Theorems: Superposition Theorem, Thevenin’s Theorem,
Norton’s Theorem, Maximum Power Transfer Theorem. (Simple Numerical Problems)

UNIT 2 - Steady State Analysis of Single Phase AC Circuits

Sinusoidal, Square and Triangular waveforms — average and effective values, form and peak
factors, concept of phasors, phasor representation of sinusoidally varying voltage and current.

'i@ 2| 2ol
)V )o iLam Autar
3 md Head, Deptt. of Maihs

mrgiessel
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Analysis of series, parallel, and series — parallel RLC Circuits: Apparent, Active & Reactive
Powers, Power factor, causes and problems of low power factor, power factor improvement.
Resonance in Series and Parallel Circuits. (Simple Numerical Problems)

UNIT 3 - Three Phase AC Circuits

Three Phase System — its necessity and advantages, meaning of phase sequence and star and

delta connections, balanced supply and balanced load, line and phase voltage / current relations,
three phase power and its measurement. (Simple Numerical Problems)

UNIT 4 - Magnetic Circuits and Transformer y

Magnetic Circuit: Magnetic circuit concepts, analogy bet ".p Electric & Magnetic circuits,

Magnetic circuits with DC and AC excnauons/ Magnetic Iea%;{g;, B-H curve, Hysteresis and
2, “

Eddy Current losses, Magnetic circuit calculatloﬁ/ ;} ", f/%/

Steyction, e.m.f. eé/ﬁ/;lon Power losses,

efficiency. (Simple Numerical Problem i, 7, /)/,f/¢
/":; 4 o ."I X#f//‘;a,. ,;/’

UNIT 5 - Electro Mechanical Enéi‘_'fgy Con’vgg(s on W /

Basic Principles of electro ’ i4 wal energy con@%> on ”ﬁ%’ ////

DC Machines: Types e,f}’l?C mach ,es;;, e.m.f. equatfé’ ),;,of generator and torque equation of
motor, Speed—Torque charac,te;nst:cs of(fBC‘(Saerles and Shiint Motors Applications of de motors.

(S;mp]eNumerlcaIBroblemsj / /’; ,ﬁ,ﬁ f%

/,;; /f/’/ %
Three Phase Inductio tor s Prmcnple @%Operatlon Slip — torque Characteristics,

apphcatf’g,n,’ (Slmple Nume | Prob o
,S ?ﬁ /)/ / //{;/x
[, Z
Single Phase Tnﬁ)x;tron/yf;a /B%gﬁ}c P[‘lnCIfﬂ//@}//f;(y{aSG Induction Motor and its applications

Three Phase Synchm pus Machmes ’?;mcmle ot/Operatlon of alternator and synchronous motor

/, .

dth lications. 7, ,,/
and their applications. @ 4;,’,
%
List of Experiments 4-,;;5,/
,

Verification of Kirchhoff"84aws.

Verification of Superposition Theorem.

Verification of The Venin’s Theorem.

Verification of Maximum Power Transfer Theorem,

Measurement of power and power factor in a 1 — @ ac series inductive circuit and study

improvement of power factor using capacitor,
6. Study of phenomenon of resonance in RLC series circuit and obtain the resonant

frequency.
7. Measurement of power in 3 — @ circuit by Two Wattmeter method and determination of

VAW~

its power factor.
8. Determination of parameter of ac 1 — @ series RLC Circuit.
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9. Determination of Efficiency by load test ofa 1 —©@ Transformer. _ .
10. To study running and speed reversal of a3 -9 induction motor and record its speed in

both direction.
Note:

a. Department may add any three experiments in the above list.

b. Minimum eight experiments are to be performed out of the above list.

Text books:

I. J. Nagarath, “Basic Electrical Engineering” Tata

U B =

Hill

V. Del Toro, “Principles of Electrical Engineering@j@:“ntice Hall International

Me Zraw Hill

D. E. Fitzgerald & A. Grabel Higginbotham, “Basic Ele’éf,-;fj/a
2 Wy

£
7

| Engineering” Mc - Graw

4. B.L.Theraja and A. K. Theraja, “Bagic Eﬁé’f}};cal Engineeg%- ly 1999
Reference books: Ty, W

Edward Hughes, “Electrical Technology?].ongman

2. T. K. Nagsarkar & M. S Sukhija,
Press Z

H. Cotton, “Advan

4. W.H.Hayt &J.

7
' Electr’iéglg,fl"echnology”(’:;e_ ler

o

Z s, ;{,”f"
/%% /.3{2;/;4 7
W .
-
W
’:,4:,,5’,2/,, 7 }//_,/
’7//;’,{//“
.
Lo
.

7,

7 W //f |

“Basigy Electrical Eﬁ/g{f g D/ ord University
i lecvial Enlgging B

i Publishing
X n/rjely, “Bgfgineering Circu'lt%%t%lysis” McGraw Hill

o
AN
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INTRODUCTION TO MECHANICAL ENGINEERING
NME-101/102: L-T-P-C: 3-1-0-4
Course Objectives:

To explain the basic fundamentals of forces, moments, stresses, strains, fundamental of fluid and
fluid flow application, fundamentals of thermodynamics and mode of heat transfers.

Course Outcomes (CO):

At the end of this course students should be able to: 47,

CO1| Understand the basic laws concepts of mechanical-?fé}é}ns K2,Kl
CO2| Determine resultants and apply conditions of static equ/ffb/mm to plane K3, Kl
force systems. %, K X
co3| Analyze beam for shear force and bﬁpdmg ) "%’nent along thé/ﬁf}an and K4, K1
analyze trusses for axial forces. /7 é'ff, e
CO4| Evaluate the structural propfg,’!;éy’fgféntloid and n‘t@ril.ent of inertia ,'{é(.-),r‘ K5, K1
COs| Stress analysis for one- andt§6<d ffjx;pﬁismnal stress ’éyﬁ};ms // y K3, Kl
K1- Remember, K2- Understa’nd K3-Apply, K4-Anal se’; Evalua 7K 6- Create
member, ~ iy ?]?J%iﬁ y %ﬁ} ﬂ” Iﬁ
Course ArtwulatmmMa—.tm&f,@Q-PO Matrix) ﬁ{,?% £ x’7
s “.E; E”.» ‘ %)g" v,
K ’5/;;, 17, fxa i
COs  |poy) po2|B08| PO4) Bas)Pos | PO Bos| P09l PO10|PO11|POI2
K Ny, SN K2
col | 39, | 3 ,;%/% B 1| 1
% V/I%’// / -{?”;f? % G
coge, |5 | M 1 G, | :
'?'}/"_' 7, f 7, % P
cos 3 ”%’3?/“ éf’f:&f P !
KW 8¢ K
cos 4///% 2 ) 1
CO5 ’f/,z 2 | 27, 1
//"/
1: Slight(Low) 2: Moderate(Mﬁ/%m) 3:Substantial(High) If there is no correlation put*“->,
/Z

Course Content:
UNIT-1: Fundamental Concepts and Definitions:
Mechanical Engineering: Scope and expanse

Concept of machines and mechanisms, classification of machines. Thermodynamic systems,
Laws of thermodynamics. Introduction to modes of heat transfer, applications. Materials,
classification, selection of materials in design of components. Manufacturing processes,

mechanical working of metals,
~ Uﬁ' ﬁ@
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UNIT-2:

Two-Dimensional Force Systems: Basic concepts, laws of motion, Principle of transmissibility
of forces. transfer of a force to parallel position, resultant of a force system, simplest resultant of
two dimensional concurrent and non-concurrent force systems, distributed force system, free
body diagrams, equilibrium and equations of equilibrium, applications.

Friction: Introduction, Laws of Coulomb friction, Equilibrium of bodies involving dry-friction,
belt friction, applications.

UNIT-3:

pra . ¢ Sl a
Beam: Introduction, Shear force and bending moment, dffﬁ@;)@ptlal equations for equilibrium,
: ; : T
shear force and bending moment diagrams for statically determl-ﬁétﬁbeaxns.

X Wy o
Trusses: Introduction, simple truss and sol_gg’i,gp g’%i le truss, Mef@%}/%f joints and method of

2. -’K/ 7 R /"?ﬁ’f ¥
sections. Y L /,'%/
P 7

v o e t’f;;’/‘
UNIT-4: Centroid and Moment 0 iifél;gia: Centrou'fgfgj}ﬁplane, curve;fzﬂxf’a;ea, volume and
é‘"?f endicular axes

E . . e, i, (e
composite bodies, Moment of ineftia“of p ﬁlﬁ;{%ﬁ{fba, Parallel @f{%%g,ltheorem, /

i R . e g i
theorems, Principal moment of inertia, mass rffi:’im:‘:. nt of mert:a’-ejﬁféﬁ(}- cular zmg; disc, cylinder,
sphere and cone about thejrZ ﬁigﬁ%ﬁi‘symmetr)ﬁ. é’%f;? W’J;EW////

S, U, 4

7 W,

UNIT-5: Introduction”% ..Strength'%i Materials: fﬁ?@gucﬁon, normal and shear stresses,

stress- strain diagrams for é{’l?;jjl,e and b;;;'gi}ﬁz -ﬁterial elas‘ff‘g%@ \stants, One Dimensional loading
T, e S, 2

7 e : ;,2; / :,.;.,,Iﬁjfg?“:-) K :,.; o .
of members of var Eross- sqf;}@gig.aﬁ;s’gfaiﬁ e;fglzgy, 2D statef.g;e;plane stress, Principal stresses

and strains. "'5:,;1_;’{/_ % @4;,// x//f;fg%
Text boo ,;75,// ,,///’}%/,ﬁ 7
1. Engineé@ ¢ gﬁ’ i %d Debabrata Nag, Wiley India Pvt. Ltd,

f i bhijit
2018,Kjﬁéf}é§;ﬁon,ISBﬁé%%; 8126570935
2. Engineering "’]\figc:y}anics: Stati :/:fl/a/ J L Meriam. L G Kraige. Virginia Polytechnic
Institute and State/piversity, JohiAViley & Sons, 2017.I1SBN-978-8126564033.
3. Engineering Mechér’i%s,' of Solids, Egor P. Popov, PHI Publications, 1990.
4, Theory of Machines’/’éﬁ%\dechanisms by J.E. Shigley, Oxford University Press, g
Edition, 2017. 4

5. Engineering Thermodynamics by P K Nag, TMH Publication, 4™ Edition, 2008.

Reference Books:

1. Theory of Machines and Mechanisms by Amitabha Ghosh and Asok Kumar Mallick,
Affiliated East-West Press, 3" Edition, ISBN: 9788185938936.

2. Engineering Mechanics by Timoshenko S., McGraw-Hill Education — Europe, Ci
Edition, 2013.

3. Engineering Mechanics by Nelson A, McGraw Hill Education India, I* Edition, ISBN-

978-0070146143, 2017
5 QL&LJ%i”[fﬁffﬂﬁ- R
& b ek
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Y

4. Materials and Manufacturing: An Introduction to How they Work and Why it Matters by
Mark A Atwater McGraw-Hill Education, 1* Edition, ISBN: 9781260122312, 2018

5. Engineering Thermodynamics: Work and Heat Transfer by Rogers, Pearson Education
India, 4™ Edition, 2002.

Web Links:
[- https://nptel.ac.in/courses/112106286 [ lIT Madras, Prof. K. Ramesh]

2- https://nptel.ac.in/courses/112103108 [IIT Guwahati, Prof. US Dixit]

3- htips://nptel.ac.in/courses/112103109 [IIT Guwahati, Prof. US Dixit]

4- https://eng.utq.edu.ig/wp-content/uploads/sites/4/2019/09/engineering-mechanics-
lectures.pdf[ Thi-Qar University, Prof. Haider] 4%,

5- https://www.youtube.com/watch?v=tisNUzd_fIW@%ﬁs [Dr. V. P. Singh, HBTU,
Kanpur %

o 2 ss9kBuI&t=fl/%’§/f{%)r. V. P. Singh, HBTU,

6- https://www.youtube.com/watch?v=a >
Kanpur] " '?/g,f/, _
7- https://www.youtube.com/watchf_!;é%}fﬂ]L%@%OU[DL V.P. ’/ h, HBTU, Kanpur]
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PROFESSIONAL COMMUNICATION

NHS 103 /104 L-T-P-C: 2-1-2-4
Course Objectives

« Critically think about communication processes and messages.

»  Write effectively for a variety of contexts and audiences.

» Interact skillfully and ethically.

» Develop and deliver professional presentations
Course Qutcomes (CO) C/f;f% |
At the end of this course students should be able to: //%?

2 {;;’f’////,'z;
8] Effectively communicate their idegs iﬁﬁ_tﬁg:’,’contemporary@}%b}ai competitive K2, Kl
environment. ,y’/?:;,%z, K //fo&,

C02 Convey their messages throyglgonstructivéagkiting. Dy, K3, K1
CO3 Draft potent E-Mails, letter&Zpigposals and repdifs;, %, K4, K1

CO4 Present their pwsentatic)ﬁSﬁIbﬁé%i using all nﬁéﬁ} s of deliver%}th clarity | K5, K1
e s, L, 7

and thoroughness. ; K 3

CO5 Solve problems basédon real time sitdations and articuldtet} %@jﬁﬁfually. K3, K1
K1- Remember, K2- Fstand KAzApply, K4-Analyse, K5- uate Ko< Create

1- Rem 3 Ur}g}gand, KB%%EP Yy, nﬂﬁﬁ@ 5- Evaluate;
Course Articulation Ma(’f{%ﬁCO-PO’%@ﬁi trix of selectéﬁf@éyrse): NHS 103/104

. /%. i, %n

CO/PO [ PO1 | POZ7] PO3 804 /P05 P06, POT | PO POY | PO10 | PO11 | PO12
Cor | 0 | 07hp | 60 | 0%h0 | 0 | 2 | 3 | 0 | |
co2 4.0 | 0 [ 0 % 0_| 2 3 0 I
co3 "M, | 0 0, 0 | "B 0 2 3 0 I
CO4 %, 0 | 207%h, | 0% 0 2 3 0 I
CO5 0 "W 0 '6%; 0 [ 0 2 3 0 1

1:Slight(Low) 2:ﬁ%}%ﬁ(Medium%?//fubstantial(l-ﬁgh) if there is no correlation put“-”.

,{ng//

UNITI %,

Fundamentals of Technical Communication

Process of communication, language as a tool of communication, levels of communication , flow
of communication, barriers to communication, communication across cultures; Technical
Communication: meaning, significance, characteristics, difference between technical and
general communication.

W e Rz
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UNIT 11
Elements of Written Communication

Words and phrases, word formation, synonyms and antonyms, homophones, one word
substitution, sentence construction, paragraph construction,

UNIT III

Forms of Technical Communication

s of letter writing, business letters:
Tgier claim and adjustment letters,

(A) business letters, job application letter and resume, 7.-,C.
sales & credit letters, letters of enquiry, letters of quotatio
official letters: D.O. letters, government letters, letters to authoﬁf)}s etc. ,

(B) Technical Reports: general format of a repéfﬁffformal and mfg)/@.al reports, memo report,

progress report, status report, survey rep o /, /trlp ’t:,é,:p(prt comp]amt"’{gp , , Joining Report
,laboratory report, research papers, dlsgggg,gﬁ;ffns and thes’ 5, E-mail wrltmé@/echmcal Proposals:
//

purpose, characteristics, types, stru ,ef//f f 4’/ ,
UNIT IV %% »..f // /
A o, f:,ff 7 G /
Presentation Strategies % ’///z?:;’::,f/, ’@%}? f%
y g,« “y

Defining the subject, s @,and pur{gﬁe analyzing al.r/é;a;:lce & locale, collecting materials,
preparing outlmeﬁ%orgamzﬁgf fjhe cg 11 /@y };,«J;re-presentaﬂg? strategies, during presentation
strategies, nuance!/é}f dehvel“ﬁ?//{f;} /ai éﬁfg;an verbal ¢ mmumcatlon Body language,

paralmgunstlc features’ f%?pxce vis ; fff;f;

% / /
’:9/ /'f ', r]
UNIT V ’”///ffj@ / % /ﬁ:ff;’
/ // //-P / %

Value-based éj’/}/ea / % /,;, / %

(A) Study of the fol (/} essays from{j} text book with emphasis on writing skills:
I. Man and Nature /’;//,ff?// by J. Bronowski

i
2. The Language of theratur% Science by Aldous Huxley
3. The Aims of Science &The Hlfgfanltles by Moody E Prior

4. Gods in this Godless Universe

5. Science and Survival

(B) Readings of selected short stories:
I. The Renunciation

2. The Lament

3. The Barber’s Trade Union

4. The Eyes Are Not Here

15

by Bertrand Russell

by Barry Commoner

by Rabindranath Tagore
by Anton P. Chekhov
by Mulk Raj Anand

by Ruskin Bond

2 -

(2, _Builee
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Professional Communication Laboratory

Interactive practical sessions with emphasis on oral presentations / spoken communication:

Practical Sessions on:

L,
2.

o

0w N LA

IO Audio Visual demonstration of effect mu;;zgtwe str: ateglef&;»j;ED Talks
Text Books /“ ,{.6;’/
y /, W

Group Discussions: selected topical issues to be discussed in groups.

Mock interviews

Communication skills for seminars/conferences/workshops with emphasis on non-verbal
skills.

Presentation skills for technical papers/project reports/professional reports.

Theme presentation/ key note presentation based on correct argumentation methodologies.

Argumentative skills ”ﬁjﬁ»

Role play ’

Comprehension skills based on reading and I,l;tenmg practxcé/;zisj(mg questions.
Introduction to International Phonetics Alphsib/’ 4/ Z

1. Improve Your Writing Edited , ”ffv f%;ora and Laxrrﬁg(;handra Oxfori ﬁ}gmvemty Press,
First Edition, New Delhi, 2013’4 ”,;, %, ’?’/5’ %

2. An Anthology of Engllsh/Short Stories, Edﬁed by R P Sing 'I{{/XF,,lrst Edi f{ 2015, Oxford
University Press. y 6///// *«’{C;/é/‘, %ﬁ/@%

3. Technical Commuy Palfiples and Praei;ég by Meenakshi Raman & Sangecta
Sharma, Third Edit 015 Oxf University Pre{gf fow Delhi.

4. Sethi and Dpamlja ¢ 7% Fourse in tics and Spor g:} English’, Second Edition, 2004,
Prentice Hall" @dla, Neﬁ@;lh%f; /;», /fgx

5. Joans Daniel, ¢ ﬁ“gzh ” tonaf??, I18th Edition, 2011, Cambridge University
Press, ’,,3 /,,,,

ReferenéjB/ooks g o{w

' ”f‘?f’* fﬂ 7

L. Effectlve ??mc ; @%catl b@ K Mitra, First Edition, 2008, Oxford
University /_;{/

2. Business Corr' dence & R p,o’ ertmg by R.C. Sharma & Krishna Mohan, Fifth
Edition, 2017, Tat&/flcGraw Hill, N%

3. Developing Communfi(f uon Skills by Krlshna Mohan & Meera Banerjee, Second Edition,
2000, Macmillan India ////’/

4, Technical Commumcatlonf’/Pé; ciples and Practices by M R S Sharma, Third Edition, 2015,
Oxford University Press, New Delhi

5. R. K. Bansal & J.B. Harrison, Spoken English for India, Orient Longman, Fourth Edition,
2013, Orient Blackswan, Hyderabad.

6. Exce]lence in Business Communication, 13th Edition, 2020 Publisher-Pearson Education.

Web Links:

1.

https://nptel.ac.in/courses/109104030 [ Dr. T Ravichandran, IIT Kanpur]

%‘ng/ _ . o=y
N .
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ENGINEERING GRAPHICS
NCE-103/104 L-T-P-C: 0-0-4-2
Course Outcomes

At the end of this course, students should be able:

COI | To understand and apply the concepts of lettering, dimensioning, scales and geometric
construction

CO2 | To visualize the position and location of any pomt line, plane, or surface and draw their
orthographic projections f////
CO3 | To visualize and draw/develop the true shape, size, zﬂp
shape, size, and specifications of physical objects ’ :
CO4 | To apply the visualization skill, to draw azgimple 1sometrlc“a’ﬁ;;l,perspcctwe projections
COS | To understand and draw basic civil Enginééfiag building confpopents using AutoCAD

ections of solid objects the true

) 7
,};j%%/ ’%} %
(’ =, 7
Course Articulation Matrix (CO PG J}ggfr)x) /f»’%’?/ '///,?//"',—
: D, '“%5’:5% 7
COs |PO1 |PO2 |PO3 .P(.)4 “’Pos PQ%,;PO’T PO87/ /P09 | POL07) PO11 | POI2
COl 2 -~ | - A - | - U — ﬁ 7 A :
CO2 2 - | - |, | - vy - #
CO3 2 - 27| - % | - ‘w’i;?’;fr - l 2 s :
CO4 2 - i, - 'f";?* - Y 1 2 - -
CO5 2 2, Vi, g?’f %) 1 2 -
1: Shght(Lowjﬁx&oderate’(’Me j’/@%ljfi’&f@tMl(H@h) If théte is no correlation put“ 2
/,’ 2 /,’7"/
Course € tent ”'/;//{’,’r’f ///‘Z« *'«f?"/
/’// 7 “4‘??’/‘. -'ﬂﬁﬁ
=t My, g
Yy, Z G
Lettering and Dlm;:/;{ /Iﬁg Introdﬁ:ﬁt n, lettglﬁé practices, Rules of dimensioning — systems
of dimensioning. Ge@fgfnc Construct’l’éﬁj’s Freehand sketching, Conic Sections, Special Curves.
Z 77,
Engineering Scales v/,y, W
W
Unit -1 %

Orthographic Projection, Projection of Points: First and Third Angle Projections; Projection of
Points, Projection of Lines: Projection of straight lines (First angle projection only); Projection of
lines inclined to one plane and both planes, true length and true inclinations. Projection of solids:
Classification of solids, Projection of solids in simple position, Projection of solids inclined to

one plane.

Unit =111
Sections of Solids: Right regular solids and auxiliary views for the true shape of the sections.

Development of Surfaces: Development of surfaces for various regular solids.

i W ten Rt
= & oP Rl B

Professur fnd Head, Deptt. of M
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Unit -IV

Isometric Projection: Isometric scales, Isometric projections of simple and combination of solids;
Perspective Projection: Orthographic representation of perspective views — Plane figures and
simple solids — Visual Ray Method. Conversion of pictorial view into orthographic Projection.

Unit -V

Introduction to Auto CAD, Drawings of Buildings and their components — front view, top view,
3 i § % i e . s

and sectional views of a typical residential building usmg"@lgp CAD.

Detailed Drawing of RCC Design- Slab, beam, column, foot'ir@;;

W
% 7
Textbooks % %
s .
1. D.A. Jolhe (2008). ‘Engineeri;gﬁv%awing— Wz;inzf an Introduction 4;0 AutoCAD.’, Tata
McGraw, Delhi. y 4 Wy, W,
2. N D Bhatt and V M Panchal (2001). ‘Engineering Drawing.’, 43rd Ed., Charotar
Publishing House, Anand, 2001. %/, Wy, D

3. M B Shah and B C Rana (2009). ‘Engineegﬁ%g Drawing.’, 2@%9, lirearson Education,
Delhi. //g/é///ﬂ% f'f,’%’ G
H', »1 i ‘):'2?' ‘,{ﬁ?; :
Reference Books //’%/'Jf/, g,fff; "’};jg::é,?
1. A Textbool?fe’ifﬁnginee@%% 6y e Natarajaﬁ’ﬁfet?{?i
2. T E French, C JV“{ierck andvR J Foster, Grgghic Science and Design, 4th Ed., McGraw
Hill, 1984. 2y, . |
3. W J Luzadder and J MIDuff, Fzgpgfamentals of Engineering Drawing, 11th Ed., PHI,
4. K Ven ugopi/l/)’/}} ineering D/gwing and graphics, 3rd Ed., New Age International, 1998
/_,’1/ e ////}' i
_ %
0 W,

Web Resources

3 hitps://nptel.ac.in/courses/1 12145294
4. hitps://archive.nptel.ac.in/courses/112/102/112102304/

el
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Year I, Semester I1
ENGINEERING CHEMISTRY

NCY-101/102 L-T-P-C: 3-0-2-4

OBJECTIVE:

The objective of this course is to make students learn the laboratory skills needed to design safe
conduction of reactions and experiments in Chemistry. The student will acquire a foundation of
Chemistry to enable them to understand and critically interpret the primary research in

Chemistry. 4
/”///
Course outcome &
’%;”
On the successful completion of the course, s&dents will b%fﬁ e to
7, %}
COL1 | Interpret UV-Visible and IR-Spe /;59 //jx,,ﬂ f?,é/?, K2, K4
o % K2, K3, K4

ons of var 1ou§’0,rders Y,

g@;” osion and tﬁ/f, dynamic v16 of
M ‘%%f%lls and K2, K3

CO2 | Describe reaction rates for re

Understand different asp;a,"ic/ of:
CO3 | electrochemical process‘é”séy reverﬁ%},e, irreversibl
,.-"

chemistry L, L, J‘/ff'#/f"? /x’/!;’/
Understand the;st feredohiemistry of mol&g :’:i;‘f and identify# eﬁ{g@jﬁﬁ/ K1. K3. K4
.’é -] ?

CO4 | reactions on thiaasis of tla,g};; mechanism %%,

Distinguish betf)ge n dlfferé‘ﬁi‘? olymeric strfi’g,@ {es classify polymers,
and angi ze the pgymerlzaf;On/ iechanism a se of polymers in

dlfferenf/malks o} ,f %a’éé{d@ g, of cond y of polymer, | K2, K3, K5,

e brodegradaéi;‘/ polym Ad fibre xﬁ inforced plastlcs Acquire | K6
.knowledge a ,water reatment mmmmpa] water and solid

“Waste managem jj/, ff,.j;//,
To d;y;l p ex %ﬁ;ﬂ Gital skills™ %{momtor and manipulate the
— reactlol;ls, ,%/ ’ﬂf/ ,;f / K2, K4, K5

K1 Remembj@/fjfz Understang{,;’/ 3-Apply, K4-Analyse, K5- Evaluate, K6-Create

Ty,
Course Articulation M//@x (CO-PO sz/’{{/rlx)
% /pf

'po1 [PO2 [PO3 |PO4 “gps |PO6 (PO |POS [POY |POI0 [POLL |POI2
O S WO - AN RN N S N e g
i1 8 1t 2 it & 3
S B D S - S S S S T W 3
0 k. F % T g
S 0 & 5 & & ¢ F t 3
i B 8 & ¢ B & @B & 3

I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation put*-”,

19 g 12
29 )02, (202Y
; Dr. Ram Autar
Praofe i i;\mﬁ Head, Deptt, of Maths
Gehiool of Basic and App ed Sciences
HBTU, Nawabganj, Kdnpur-’JDBC(}&




. 2 N A e

1

Course Content
UNIT- 1

Bonding VSEPR Theory, Valence Bond Theory, Crystal-field theory, Electronic Spectra and
Ligands (strong and weak field), Phosphorescence and Fluorescence, Jablonski diagram,
hydrogen bonding and their effect on physical properties, Metallic bonds, Classification and
Applications of Liquid crystals, Band Theory of Solids and superconductors.

Spectroscopy: Basic Principles, Instrumentation and Applications of UV-Vis and IR
Spectroscopy.

UNIT- 2 Y,
W,
Chemical Kinetics: Second order reactions, Determmaﬁg;a? of order, Fast and slow reaction,
steady state approximation, Temperature effe;ct Concept offZ*f ctivated Complex / Transition
State: Energy of activation, Potential energy/,surface Theorlé/s/éqf reaction rate: Collision and

Transition State theories in terms of enzyr;m catahy sz’
Surface Chemistry: Introduction, Types*@%dsorpf o,gf;\dsorptlon lso/ @;}ns BET, Applications of
adsorption. y ?"’// egﬁ z/”’
rp y/@;‘}%‘ oﬁ% %
Py, s R
UNIT- 3 %ﬁ Q{%’ %’% ; %
2: i'f ’f';g’;k ﬁ/"

y)@ cells electr@;‘;}hemlcal cell% %/}s Disensitized cell,

Electrochemistry: Dry g f‘
Photovoltaic cell. //a/ ""(Z{,
. 1 U,

Nanochemistry: /Introduc /;%, eneral fxﬁethods of synthé%‘% /;classmcatlon and applications of nano
/f’

materials. /// % f" k
Environmental Ci@,m)stry )&1/ }‘ff 17 ater l;,é /lllthI'l anal;/ is of gaseous effluents, oxides of
Nitrogen, oxides of S“tilgh rand ’g’”‘/, chemical’ ﬁ?}lysm of effluents liquid streams, BOD, COD,

control 6t pollution, Deple / of ozon/ ayer
// 2

UNIT- 4 // %, // ”/4” ’4?"?:, %

/

// /// //,2’4/"’ '-’:r”

Stereochemlstry % eo:somerxsm /rgamc compounds containing one & two chiral centers.
Enantiomers & Dlastfe omers EZqﬁi enclature, R-S configuration, Atropisomerism, and
Optical isomerism in ATl @;ﬁ biphenyl sﬁl%—]Splranes Circular Dichroism.

Reaction Mechanism: T;f thC Electromeric and Mesomeric effects, Study of reaction
intermediates (Carbanion, dﬁﬁ; ocation, carbene, nitrene and benzyne). Mechanism of
nucleophilic and electrophilic substltutlon reactions. Mechanism and application of following

reactions:

&) Suzuki-Miyaura Cross coupling reaction
b) Fries and Photo-Fries Rearrangement

¢) Wagner-Meerwein Rearrangement

d) Umpolung Reactions

e) Favorskii Rearrangement

A
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UNIT- 5

Polymers: Introduction, types of polymers, Molecular mass-number and mass average
molecular weight, determination of molecular mass by Osmometry, viscosity, light
scattering and size exclusion chromatography, Rheological properties and uses of some

common polymers. Synthetic Polymers(carbon framework, silicon framework, fluorinated
polymer),Conducting and Biodegradable polymers,

Water Analysis: Introduction; Hardness of Water- cause, types, units, Disadvantages of using
hard water for domestic and industrial purposes, Softening of hard water, Chemical analysis of

Water-estimation of free chlorine, total alkalinity, hardness, Numerical based on determination of
hardness.

,/;fgp
/
Solid Waste Management: Classification, waste treatm%fgxﬁ& Disposal methods (Composting,
sanitary land filling, thermal processes, recyclmg/ and reuse). ’ff%;,f
List of Experiments: A, ’5;259; ’Z%/
a W
/"IJJ/:J .-’:‘ “gj
L. Determination of'a]kallmty/u' %n water Saﬁﬂ le {f;’/f
i.  Sodium Carbonate Lp Blcarbonatefx,j’f “'f’fgf%

ii. Sodium Carbonate

0 dil.%%ydromde ,gg/, %

2. Determination of temporary and per nt hardness jter sa using EDTA as
standard solutlo 1/ f;/;fy /’/f/f'/
3. Determinatio or défffpntent of watéf‘/ c@y Mohr’s Method:

4. Determination o] /Chlorme c@},itent in Bleachnfé,;powder

/’ o
5. Determu;/g}on of SfEﬁ th of -'i:é’; @F errous Arﬁ%f‘%plum Sulphate (FAS) solution in
using extern mtem cat
6. Determinatio ,,iéf viscosit '-_ a given llé/ﬁ‘tﬁ by Ostwald’s viscometer,
2 / 7
& jj? /Iermmatlon 0/ Zsirface tenﬁ' /n of a giv %muld by Stalagmomet.er,
8. D/ ination of%

1 f omt in agjg. base 10n using pH metric method.
9. Det ’gynatto OIS tton coﬁsﬁa {f eak acids by conductometric Titration,
10. To prepaijﬁ/%m (acet 1cyItc a@;]g “from salicylic acid.

11.  Synthesis urethane / Z
12, Find the con ef),’f%]tlon of the gl@samples using visible spectroscopy.

/’52’75/

Textbooks @

Engineering Chemistry by Shashi Chawla, Publisher: Dhanpat Rai & Co,

Reference Books:

I~ Organic Chemistry by I. L. Finer, Vol-1, Ninth Edition, 2015, Pearson Publisher.

2. Physical Chemistry by Puri, Sharma& Pathania, Vishal Publishing Co., 48th Edition,
2021, ISBN: 978-93-87015-81-4

3. Polymer Science by V.R. Gowarikar, N.V. Vishwanathan and J.Shridhar, Wiley Eastern
Ltd., New Delhi, 1987, ISBN: 978-0470203224.

4. Elementary Organic Spectroscopy byY.R.Sharma, S, Chand, Fifth Edition, 2013, ISBN:

21 %5} Cguu.u ,_Q._L‘ﬁ:\
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9788121928847.

‘Web links

1.  https://nptel.ac.in/courses/104101121 [Prof. Debabrata Maiti, [IT Bombay] ‘

9. https://nptel.ac.in/courses/104106119 [Prof. Harinath Chakrapani & Prof. Neeraja
Dashaputre, 11T Madras]

3. https://nptel.ac.in/courses/104105084 [Prof. Debashis Ray, [IT Kharagpur]

4.  https://nptel.ac.in/courses/104106129 [Prof. M. V. Sangaranarayanan, [IT Madras]

Evaluation Scheme:

£
S. | Cours | Subject | Course | Credits gféfél’g%/gyal Marks ES | Total
No. | e Type | Code title Y, M | Mark
(L-T-P) 'MSE | T “/Jsab | Total g
W )
o, ’*32’7,»’ %
1 |[BSC |NCY Enginecriné; #0- % 20 | 15 100
101/102 . f%j@
7
.
2

i el Pt
LS : 2G |02 {202
Dr. Ram Autar

Profosscs And Head, Deptt. of Met=
School of Basic and Applied Scien.
22 MBTU, Nawabganj, Kanpur-206...5 2



INTRODUCTION TO COMPUTER SCIENCE AND ENGINEERING

NCS-101/102 L-T-P-C: 3-1-0-4

Course Objective:

To explain the fundamentals of the computer system in terms of hardware components and basics
of an operating system, understanding of programming, database management systems, and
working with Internet and web applications.

Course Outcomes (COs):

7
o

At the end of this course students should be able to: 7
7,

CO1 | Understand hardware components of; computer sy”%’% such as "
izati T i B Understan
memory system organization, and mputf@g/tg,yt devices, and ﬁ%ware off

software components of computer s¥stem %/, “y,

CO2 | Understand Operating systems ahd/be able to déyglop basic shel7/
;fap// kK 7, Apply

i

b

scripts. Wi G,

@ Understand, K1.K2

=

S

C0O3 | Develop a basic understaf&i@@’féf f’i?fgfgr mming ande"?ef%;, concept of /%
L '(4" o, !
b Dy,

ApPlY, | g5 g3

algorithmic thinking. “, 7 7y, Analyze
CO4 | Understand Databaé 0%, SQL to write @iéries. “%#777 Understand,
/:%/’5””%%2 qé""f?i& %//// Evaluate | S0R4

cos5 | Explain how tﬁ‘é;f:o'f,g
applications. %z, % K Create

T R . .
rnet work?ﬁ:gnd be able to fglke basic static Web | Understand, K1K5

K 1-Understaﬁ&;r§2-Apply;""l§§;-:- \nalySe/RAZH aluate, KS-Creré}%,,f
N e

atrix) {;f’f?j/
7

R

e/

Course Articulation Matrix (CO ﬁ
A (s //'.’), /-.vfgffz "::f‘f'
o

COs A /,";;;,_ ”/’/:/’/ ﬁﬁ%

704 | PO57, PO6/PO7 | POS | POY9 | PO10 | PO11 | POI12
coz2 | 2 -, - - - - - 2 - .
co3 [ 3 3 7| - - 1 1 1 1 1
Co4 | 3 18 I - - I - 2 1
cos [ 3 2 3%y, | 2 1 l 2 2 2 1 2

I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation put*-”.
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Course Content

Unit -1

Fundamentals of Computers: Introduction to Computers - Computer Definition,

Characteristics of Computers, Evolution, and History of Computers, Types of Computers, Basic
Organization of a Digital Computer; Classification of Digital Computer Systems:
Microcomputers, Minicomputers, Mainframes, Supercomputers. Number Systems, Computer
Codes — BCD. Gray Code, ASCII, and Unicode; Boolean Algebra — Boolean Operators with
Truth Tables; Types of Software — System Software and Utility Software; Computer Languages -
Machine Level, Assembly Level & High-Level Languagﬁﬁ, Translator Programs — Assembler,
Interpreter and Compiler; Planning a Computer Prograﬁ'j .— Data Structures, Algorithm,

Flowchart and Pseudo code with Examples. %
P K
" Yy Wy
Unit-2 % / Wy
W,

"/z
Operating System Fundamentals: Op ;/?’/KSystem’?/} troduction, Fu@ ns of an Operating

System, Classification of Operating /’} g 5, System pro 1s, Applicatio grams, Utilities,
The Unix Operating System, Ba-jlgxamx/p:o}]mands Mlc@f/ﬁnel Based gz rating System,
Booting. ) ,4,;%5, %
Wi, W, é%%” ’
Unit-3 7y, f,;{%?& Z
Dy ’;’5'5”’ @y

' 7
Fundamentals of C Prbg ming 'gj guage: Introc:ﬁ% to C Programming Languages,
Structure of C programs, com)p}]ano @g ¢ ution of C p’ fa: ams, Debugging Techniques,
Vs i

Data Types and Slzesq,Declaratl/ et D b]es/ /dlﬁers Idem&/’ﬁers and keywords, Symbolic
constants, Storage classes,,;automa %ﬂitemal reg;étf:r and static), Enumerations, comma and

line parame.,ters Macros, Th;/; Preproc@sg)r /4
2 7, W,
G A i

' 6perators Bitwise operators, Assignment
, Precedence, and order of evaluation.

Control statements: lf-élgs;, switch, brea@gd continue the comma operator, go to statement.
Loops: for. while, do- whﬂ@, Functions: built-in and user-defined, function declaration,
definition and function call, aﬂd parameter passing: call by value, call by reference, recursive
functions. Arrays: linear arrays, “maltidimensional arrays, passing arrays to functions, Arrays,

and strings.
Unit-4

Introduction to Database Management Systems: Database, DBMS, Why Database -File
system vs DBMS, Database applications, Database users, Introduction to SQL, Data types,
Classification of SQL-DDL with constraints, DML, DCL, TCL

.-.:._-—_
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Unit-5

Internet Basics: Introduction, Features of the Internet, Internet application, Services of the
Internet, Logical and physical addresses, Internet Service Providers, Domain Name System.

Web Basics: Introduction to web, web browsers, http/https, URL, HTML35, CSS

Text Books:

1.

s
( /;f' 7,
Reference: r/ 7 'ff

L.

Web lin,l}:

Kernighan B.W., Ritchie D.M., “The C Programming Language”, 2" Edition, Prentice Hall
Software, 2015

V. Rajaraman, “Fundamentals of Computers”, 6™ EdLﬁQ y, PHI Learning Pvt. Ltd., 2015
Peter Norton’s, “Introduction to Computers”, 7" Edlthl(,///T,ata McGraw Hill, 2017

David Riley and Kenny Hunt, “Computatlona] Thinking for’lﬁ/@dern Solver”, Chapman &
Hall/CRC, 1* Edition, 2014 »2%;, Ty,

\

/ 7 ,f? f%’}’”

e /é"

J. Glenn Brook shear,” Compt{/ ﬁen’éﬁ,«;An Overv:ew”f?’ﬁddlsmn Weséjﬁr Twelfth
Edition, 2017 ’%

\

R.G. Dromey, “How te’,éfﬁll{@ /Qy Computer 5’?}’}}] 1982 @/fk//

Balagurusamy E., =5j/$.j§§ﬁamentafg /f Computers”, é;e /ond ed. 2009, McGraw Hill
Thareja R., “Fundame’é ; of Co /ters” 2014, Oxfmf /Umversny Press.

'v”;"' 7, %
%/ #/f(/ / / -’jf’?"/ ,//4‘5"

b
o e e

s 1&' \’
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INTRODUCTION TO ELECTRONICS ENGINEERING

NET-101/102 L-T-P-C: 3-1-0-4

Course Objective
To understand the fundamentals of analog & digital

logic gates, flip-flop and to understand the working princip
electronic measurement.

electronic devices like diode, transistor,
les of common Instruments used in

Course Outcomes (CO):

At the end of this course students should be able to: %{/

CO1 | To understand the basic concept of diodes, and use #igdiode as a circuit | K2,K3
element for different applications. i, Wiy,

CO2 | To understand the working of BJT, FET aﬁ@;})P-amp and theizapplication. | K2, K3,

CO3 | To design the simple digital ciref{{&uising diffézent logic gates. %7, K4, K6

CO4 | To identify the errors y/ﬂg’i/“ ing electromiéZmeasurements 7gnd to | K1, K4,
- "

understand the working offdifferentiypes of transduceis;,

58
s

CO5 | To understand the working principle GEg)gctronic instriiignts and / K1, K2,
displaying it on elegtrgfiie.devices. ’}%f@ %ﬁg’f 4t /f,;jj K4

K1- Remember, K22 ihactstand, K3-Apply KAzAnalyse, K5- Altrate, K6- Create
%?//{g %% PP yi@%% y

i ; G, T K

Course Artlculat;l_pn Ma r%;{CO—PO ‘Matrix) % ’

i e,
Ut "’Z/féﬂ?{f ’ f/{’/:f%, ’”f:/’ i

(@)}

cos | po1 /B2 | PGBl PO5p0s | PO7 [O8 | POY |POI0| POLL | POL2

R

e

_ ARk AAek
COl ) Y, 1\ [y, 1 |2

o
‘\:‘Q

s

3
A, 7 % 7
coz ¥z Y ARk f%

%, 777 777, )
G 7 o
Co4 3 7 /’f//’%{ 1 ,g;% 1 - 5 s | 2 2 : .
/
cos | 3 | 2! TEREaN AN ; :
1: Slight(Low) 2:Mo Q%Medium) 3:Substantial(High) If there is no correlation put®-”.
W
Course Content "4’////////{:

Unit-1:

P-N Junction Diode, Depletion layer, Barrier potential, forward and reverse bias, Knee voltage
V-l Characteristics and its Equivalent Models, Avalanche and Zener Break Down, Diodé
Applications as Half Wave, Full Wave & Bridge Rectifier and their comparative analysis
Clippers, Clampers, Voltage Multiplier Circuit, Zener Diode and its Applications as a voltagé

regulator, Varactor diode.

99 }a&fﬂ.ﬂ'ﬁl?«i

- Dr. Ram Autar
professcr And Head, Deptt. of Maths
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Unit-II:

Basic theory and operation of PNP and NPN transistors, Characteristics of Common Base,
Common Emitter and Common Collector configuration, DC Biasing : Fixed Bias, Emitter Bias,
voltage divider bias, Field effect transistor: JFET, Drain and Transfer characteristic, MOSFET,
Introduction to Operational Amplifier and its Applications as Adder, Subtractor, Integrator,
Differentiator, log antilog.

Unit-II1:

Number System, Base Conversion, BCD code, Excess-3 code, Gray Code, Review of Logic
Gates, Concept of Universal Gates &, Boolean laws and theorems, SOP and POS representation
of Boolean functions, Minimization of Boolean functions using K map, Basic Combinational
Circuits: Half Adder, Full Adder, Subtractor, Sequ’ ial Circuits: Latch, Flip-Flops,
Characteristic and Excitation Table of SR, JK, D and T Fli ﬁlf } Concept of Master Slave Flip-
Flop, Shift Registers. /

P %
Unit-IV: %j};a /fffg;
Functional Elements of Instruments, Clas !,stf';igtaon é’ Eharacterlstlcs ’f’/’ s of Errors, Sources

of Error, Dynamic Characterlstlcs, é, ot ,i,.‘fand Pass 4( ransducers tlve Transducers,
Thermistor, Strain Gauge, Thermoo’g?}i 1fferent1a] ut Transduce VDT and their
Characteristics. ;g//g b, ,«;é;é}

Ko /’,-f'F 7
< %j}%{ [{lfi‘x/ /
Unit-V: . "’Eyyﬁ;g
Display Devices: LCD,,/E%E}%%{W Segment /Emjglay, Alphanu IS lay, Electronic

i !

Ammeter and Voltmetet;, D,rgltal Muff;,meter, Cathode/@’epa Oscilloscope (CRO), Digital Storage
Oscilloscope (DSO) ”"2’ »’%
//Jf

’// z”
Wy Wy
Text Books: /f’;} { / M i, /‘gg@
1. Electronics Prf?@/’ lvino, éﬁ;wd Bates, 2016, Tata McGraw-Hill,

Bigt h Edition, ISB: 78 0- O 388 1 4{;,
2. Eleefmmc Devices, /% jrcuit The/ by Boy_,sjad Robert & Nashelsky, 2015, Louis,

PrenticgHall of Jidis Flgyenth Edlé% BN~ 10-9332542600
3. Electron’y %;t on///e Meas %/3 ;
N

\\%\a

i ic 5 by H.S. Kalsi, 2019, Tata McGraw-Hill,
Fourth Edi 10-93 513
4. Digital Prmclp%;? nd Appllcatloﬁ@%v Leach, Malvino, & Saha, 2014, Tata McGraw-
Hill, 8th Edition 4@ /\l 10- 9789339203405
/fff,«;,
Reference Books: %%
I. Microelectronic Circuits byAdel Sedra, Kenneth C.(KC) Smith, Tony Chan Carusone,
Vincent Gaudet, 2020, Oxford University Press, 8th Edition, ISBN-10-0190853468
2. A Course in Electrical and Electronic Measurements and Instrumentation by A K
Sawhney 2021, Dhanpat Rai & sons, ISBN-10-8177001000
3. Fundamentals of Microelectronics by Behzad Razavi, Wiley, Second Edition, ISBN-
13:9781118156322

Web Links:
1. https://nptel.ac.in/courses/108101091
2. htips://nptel.ac.in/courses/122106025

W’} baws . Rfr
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Introduction to Data Science and Analytics

Course Code: NMA-112 L-T-P-C: 3-0-2-4

OBJECTIVE: To equip students with:

Introductory background of data science and data management
Introductory background of data analytics and some popular algorithms/tools

Emerging trends in data science and data analytics

-

Course Outcomes: iy,
L //4}/: ;
On satisfying the requirements of tljj%%’ourse and upﬁj}f’;}s successful
completion, students will have knowledge/skills/ %y
competency to: //2-//,2/:;}‘ '{; /’f%

R

D,

have exposure to data reposifGiies, data scierée4obs, & data sciente
CO1 P P /gf%ﬁ' b , K1, K2
7

S T
tools e G
T,

CQO 2 | have exposure to data ﬁf@ﬁﬁerﬁéﬁftgmols, techniqﬁi‘»sﬁ;.;/,;t chnologies @ Kl. K2
best practices % ‘ é’//f?ﬁfgf/ e % )
EDA ant/fgyy machine leaffiingznodels | K2

e

CO 3 [have exposu;/}%aﬁaga%ics, by
7 7% “,
é ) .

. T o : S T

CO 4 | applyarious to6i&for a var,-f/éémf;giata visualizations
%y, oy ) kK
get acquainfé/_’ﬂ:ﬁ?/fith/to efmerging trends ifjidata science and data analytics | K2

K2, K3

W Ty, .
" s f%f%
W, W, %/"’
e zg,
Course Articulatigy 2 atrix (CO- %Matnx)
CO PO1 POZ47PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | P
[ % 010 [ POI1] POI2
col |3 3 (19 |3 (- |- |1 |1 |2 - 3
CO2 3 3 2 ] 2 - - 1 1 l - 3
CO3 3 3 1 I 3 - - 1 72 3 - 3
CO4 3 3 2 ] 2 - - 1 3 1 - 3
CO5 3 3 ] | 2 - - I 1 2 - 3
Average | 3 3 2 | 2 - - 1 1 3 - ]

I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation, put-<




/7 )

SYLLABUS

UNIT-I: Introduction to Data Science: Definition and terminology, Data Repository and
Methods, Data Science Personnel with roles and skills required, Types of Data, Data Science
Process, Data Science Projects Lifecycle, Popular Data Science Toolkits and Example
Applications.
UNIT-II: Data Management: Introduction, benefits, Types, Data Management Lifecycle, Data
Collection and Management, Exploring Data, Building Models, Storage Management, Data
Management tools and techniques, Cloud Data Management Technologies Data Management
Best Practices.
Data Management using Python/R/Java scﬂp,tJTableau/ Power BI.
Wy,

UNIT-II: Introduction to Data Analytlcs‘ Introductlon”ff/]?ata Analytics and various
approaches/variants. Summary Statistics: Mez{ es of Frequ {cfﬁv Measures of Central
Tendency, Measures of Dispersion, Measu /of ‘%’ 1on Measures/ Q}'?/Shape of Distribution,
Measures of Relationship %/ /‘;»ff/ f.{,l/{////,
Introduction to Machine Learning: 7 / egs' Lmear Regré’s/ggn Classifi caﬁf//} Dimensionality
Reduction, Clustering, Support Veﬁt@r”l\dacﬁ% . Naive Bayes/ (,;, (' /:/

Data Analysxs using Python Rﬁf}ya script/Tab é{g%/}c)\h;el;f / 3

A / /“///{"// ./7‘ v 4
. /”?ﬁ’é’,& G, / 7

UNIT-1V: Data Vlsuallz /’on lnt’r” /ductmn Examp’fgg jlmportance Workﬂow and Principles,
Categories and Types, Se’l;ctlon of @fype of Data Vf" ﬁallzatlon and Best Practices, Role,

Tool s/Software/T@chnlques m ata Sci ef' ts of the ﬂ
Dataf)gxsuallzatle// ﬁf ﬁ@/} va Scrlpt/%leau/ Power BI.

UNIT-V: Recent Trenﬁ” 4’ b,

o k.
Imelhgenﬁ/i)lgnal Mes?tﬁc:al {zﬁ ligence, 7

(I;;};lhgent Apps and Analytics, Intelligent
Things, D1 Twms putmgfa,/xjjatelll fiZPlatforms, Immersive Experience, Block
Chain, Event't)f" :

o/f Big Data Visualization, Key Issues and

Popular Tools; W Blg Daté/‘??ﬂus Vi stfal’Analytlcs Word Clouds, Network Diagrams
and Correlation Ma /, Pre Attentl@trlbutes Challenges and Potential Solutions, Future
Progress. f7
Lab Work: Development anﬁ@xecutlon of at least 15 programs from relevant units.

U,
Text Books:

1. V.K. Jain, Data Science and Analytics, Khanna Book Publishing Co, (P) LTD.
2. Sandhya Arora and Latesh Malik, Data Science and Analytics with Python, Universities
Press, 2023,

Any other textbook recommended by the instructor,

Praofasscr FANG
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Python for Data Science
Course Code: NMA-114 L-T-P-C: 3-0-2-4

OBJECTIVE: To equip students with:

- Fundamental concepts of Python programming language
Skills of Python programming
+ Data science skills using Python libraries/packages

Course Outcomes: /7’,3}/;,
,;;,f//;/,/
On Satisfying the requlrementégfﬁgf,/the course an@ on
its  successful completions, st({[/ will ’;}V/
knowledge/skills/ /;,/f/,/% »f,jf’x W,
competency to: Y / 2 Y,
COo1 State, explain and usejlgytﬁﬁf ,ﬁgta types, opeﬁa’,f@,rs, control /1/?’;: K3
structures and funcnon,to develgpﬁf’zthon program%/ | /%

CO2 State, explaingg data structures"g’ rray functlons’%ﬁ KD K3
modules in7 B %}ﬁ lgf?ython codmg/lé%z(glopmg Pﬁhor?/%f‘ ’
script // “U U
CO3 ython s conce k%g rogrammmgﬁf’ ular K3
expé /51011 for 1ng f % ri%pply open %ﬁﬁ? My

! SQL ﬁﬁdeostg ,;fﬁPytho ipplications/da storage

CO4 To appl)ﬂé,ti e popu1 en source B P’J,; on libraries for K3. K4
| gf%, array mampi:rj/pon data/} 1pufat|o ta visualization, ’
‘44:',//¢,statlstrcal COnIp) c% g and n@ﬁ?mg /
] 7 r open thon libraries to build
mg f%% ep lea;gl /modeIs SQL data basis ha,; K4
! handfifig/and natural langggge processmg

/ 7

%// f//
Course Articulation Ma,f/}x (CO-PO Matr;x)
4,,/;9

[ co [poi PO2 | PO%}/P0O4 | PO5 [ PO6 [ PO7| PO8] PO9| PO10| PO11] POI2
|
BERE O LT e e - 3
. Co2 |3 3 ;) I 2 : i 1 2 2 § 3

co3 3 5 (2 I o : | 1 2 5 3
BERE s 12 | S " = 12 [3 - 3
[ CO5 |3 ¥ 12 11 1% = I 12 13 p 3
Average | 3 3 2 1 2 - - 1 2 2 - 3

I Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation, put-*
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7

SYLLABUS

UNIT-I: Fundamentals of Python Programming-1: Introduction, Features, and uses, Data

Types, Variables Assignments, 1/0 Operations, Operators, Expressions, Strings, Conditional
Statements, Loops, Loop Control Statements, Functions: Built-in, Recursion, Lambda and user-

defined functions.

UNIT-II: Fundamentals of Python Programming-2: Data Structures: Lists, Tuples,.Sets,
Dictionaries with related operations; Array functions: filter( ),map ( ),reduce () and zip ()
functions for iterable manipulations; Modules: Importance and importing modules, commonly

used In-Built modules, creating and importing user-deﬁne,g/;modules
,'

UNIT-III Fundamentals of Python Language-3: OOPs C(//// } ts: Classes, Objects Methods,
Inheritance, Constructors, Polymorphism, Absg }}‘@CUOH, and S@}f% Encapsulation, Exception,
Handling, Working with Files, Regular E?Jres’giems and SQL, } ase Access, Databases

MySQL and Postgre SQL. % ’,w;”;: é//

UNIT-IV: Python Libraries for D. % nce-1: Introﬂ on Installatloﬁi, ccess/Importing,
Features and Applications of K /@ é:lil or, Google/ %ab NumP ciPy, Pandas,

Matplotlib, Seaborn, , S mP , Statsmodels etcﬁ’ﬁ "f
UNIT-V: Python lera//n) 1‘0’1713 ta Science- 2 @/oductlon Inst ccess/Importmg,

Features and Apphcatl’e;js/ Scikit- [:eapn, TensorFlow ,,,,Keras PyTorch SQLAlchemy, nltk,

P “’fi;.j;j-:‘a
2 S
Wy, ,ff/ i, ”/’;”’
LAB WORK: De\/fﬂl);ment and ,gx seution of d "ﬁ%;i-ti program’:i;from each unit I, II & III, using
gﬁ/ tion of any ﬁ#{Python libraries from each of units IV and

¢

\z\

"

Gensim etc. / %

programmmg concepts# e, mplemnt
v. ﬁ/ 4{;;«, f%’?‘r
/ r"j;;?{ /
Text Books: ff/f’/// 45/”'/ "*f;,(fgf;/ Z
1. Michael y’ Joel M Pyth ogramming, Shroff /Murach 2016.

g R: a step- ,@ep function guide to Data Analysis First edition, O’

2. Cotton, R., [ /
Reilly Media In%
Reference Books: //?f/

1. Mark Lutz, Programmmg%ython O’Reilly, 4™ Edition, 2010.
2. Gardener, M., Beginning R: The Statistical Programming
Language, Wiley, 2017,
Any other textbook recommended by the instructor.

Lo Fukn
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WORKSHOP PRACTICE
NWS 101/102 L-T-P-C: 0-0-4-2

Course Objective: The objective of this course is to educate and
various hand tools and equipments and their use in different shops,
and domestic life. Students able to understand safety precautions

acquires skills of application oriented task.

impart basic knowledge of
day to day industrial work
in the workshop. Student

Course Outcome
At the end of the course the student should be able to :

K2

CO 1 | Study and practice on machine tools and their ope}’?éfj;f}j/g‘s
S, K3

CO 2 | Practice on manufacturing of components using work§ﬁ6@;}qades

including fitting, carpentry, foundry, bléﬁﬁ;—, smithy and we ding work

CO 3 | Identify and apply suitable tools forjpachififig processes inclédi
plain turning, step turning, tapeu;,;{;’ﬁg f?g, féﬁg}%ghread cutting%

CO 4 | Understand and practice w;g;g}ééy/fﬁfﬁg,,forgmg operations

K4

\

e

operations W
K3
,,,,,, %

CO 5 | Select the appropriate tools fequired fafspecific operatiBiizand the ) K2,K3
g, R P 7 i
proper safety measugezequired to be ta@:ﬁé’yyhile using dﬁf@%};ﬁ;&e}g-/’%
P K K74
o Lz s

o

g s, 2
K1 - Remember, K% derstand,"%{% - Apply, K4 fg@fﬁ)::%j/yze, K5 - Evaluate, K6 — Create
i 'f,{{"’ %

Y W

g e ’g{?‘
Course Artlculafgg;g//ﬁMatrl @Q—POK

K 3
CO E///”; PO2 %%} f;lpofé:;g;%i POG’@%?’I PO8 | PO( [ POL0 | PO11 | POI2
CO3 [ 2 - % | 1 ﬁf,;f:/f/; 1 - - - - - 1
!CO4 2 - - ??%’g,/ 1 1 . z = a = 1
'cos| 2 . - =4 1 : : : 5 : 1

I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation put“-”.
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Co1

1. Working principle of lathe machine
2. Parts and operations on lathe machine
Tool geometry of single point cutting tool

CO2

1. Study and practice of different tools used in Fi lttmg shop, Carpentry shop and Foundry shop.
2. Study and practice of different tools used in Black-smithy shop, Sheet metal shop and

Welding shop.
CO3 Y, /
,
1. Explanation and demonstration of various processes like pfg turmng and step turning.
2. Explanation and demonstration of various p rocesses like tap ?é;nmg and facing. .
3. Explanation and demonstration of vanouf/sép ocesses like d cutting, knurling and
chamfering. s "f'/,fé’/
p A %
y f/f’?ﬁ@' %‘;’f?;, /”;%?,/

1. Classification of different we]eéﬁ /pro é‘ﬁi’;,es with the he @ﬂow chart. {/’Z
2. Explanation and demonstration t‘orgmg ope,? ons f
3. Safety precautions duri /pgf, g forging an ,é’}gimg «‘fszjfﬁ/{f/ /

/

/f/ Wy,

CO5 ’Z f, 4%3.{ /5”3;:}%%
. Selection of proper drnﬁ"ﬁg tool forf ;ng operation. .f’
2. Selection of pé or tap fo « ” A ;j;;j’i’ ing operatlof{/;"x
3. Selection of powé;%acksaw’ﬁf / ood cmufgﬁcutter smp chisels etc.

2
cos U Y f% ,%,

/”z, /
I. Proper de@g) strati p ecalf taken for example leather apron, leather
hand gloveé;y/e, %d/ﬁéf"fgf,/ ///

2. Description of% d}@:}lrent safety tda nd precautlons in workshop.

. /}’
Course Content -
1. Carpentry Shop %y

Practice (1) : To prepare half lap corner joint from given pieces of mango wood.

Practice (11) : To prepare mortise and tenon joint from given pieces of mango wood.

Instructions  : Description and demonstration of different tools, joints along with advanced
carpentry joints, classification and definition of timber, wood seasoning,
demonstration of wood working lathe and advanced power tools used in

carpentry work, safety precaution during actual working,

2. Fitting and Bench working Shop
é 28 /02 KQO.’). L)
Dr, Rcﬁ'n; Utar
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Practice (1) : To prepare male-female joint from given pieces of mild steel. ]

Practice (11) : To prepare practice work piece involving marking,measuring, sawing,
drilling and tapping operations.

Instructions  : Classification and description of different tools used in fitting shop e.g.

marking and measuring tools , holding and supporting tools, striking tools
and cutting tools etc. , safety precaution during actual working.

3. Black Smithy Shop

Practice (1) : To prepare ‘L’ shape job from given piece of mild steel rod by hand
forging.

Practice (11) : To prepare a ‘Ring’ from given piece of d steel rod by hand forging.

Instructions  : Description of various forging processe e in black-smithy work e.g.
upsetting, drawing down, punching, bend »r llermg etc, classification
and description of dlfferent ?15 Equ1pment m black smithy shop,
safety precaution durmg actua ;J{(mg f/

4. Welding Shop ﬁ;%x ”% "f%

V.

7

Practice (I) : To prepare SImpflefE:ﬁtt _](flf;f;and lap joint B@ectr;c arc we/g
given pieces of mlld steel. ,,;ﬁ

Practice (II) : To prepa/ﬁ@n};,le lap joint by ﬁ@;acetylene gaﬁ,@ j2 /ﬁ

Cuttm’g pracnce;// % y’f

Instructions Confepy of weidrq % ciaSSIﬁcatlon/f ﬁ explanation of various types of

We]d]n'g/?%flth the l;ep of flow chal%ff—x:lescrlptlon of different tools.

.,_'EqulpmentSW,eCImr?/// S////a/f% elding arf'd:f as welding, demonstration of

vagp,us type: ,,9; giigoes: ,acetylene ef’J “welding, setting of current

and’seLectlon . 47/9, éctrodes agjﬁ with different welding joints, safety

precauﬁpp,durmg r,ﬂ}:l/ﬁl workmg’é.
5. Sheet M. t’ / W ///f’%/ /*
Practice (1) ‘I/pprepare a funnel;c mp]ete with soldering from given G.I. sheet.
Practice (11) : To fh}a,ncate tray / t001 or electric panel box from given G.I. sheet.
Instructions  : Ciassrﬁéfanon and desc ption of different types of tools, Equipments used
in sheet m’ | work, dlfferent types of metals used in sheet metal shop e.g.

Galvamzed” lack iron, copper, aluminum etc., concept of development
of surfaces aﬁ)r/fg with different types of joints in sheet metal work, safety
precaution during actual working.

6. Machine Shop

Practice (1) : To prepare a job by plain turning, facing, step turning and chamfering
Operation from given mild steel rod.

Practice (11) : o prepare a job by taper turning, threading, knurling operations from
given mild steel rod.

Instructions . Classification of lathe machines, different parts of lathe machine, tools and

Equipments used, explanation and demonstration of various operations on

34 @}y/w ’_Ru;b,
b gkt
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lathe machine, tool geometry of single point cutting tool, cutting .speed,
feed and depth of cut in turning, safety precaution during actual working.

7. Foundry Shop

Practice (1) : To prepare a mould of given pattern in Green Sand
Practice (11) : To prepare a mould with two step pulley with runner and riser
Instructions  :  Description and use of various foundry tools, showel, flat rammer, hand

rammer, strike off bars, vent wire, trowels, hand riddle etc. Types of
various moulding sands, types of patterns, pattern materials, pattern
allowances, safety precautions during ae’tyal working.

Text Books /fjf’}/

1. Elements Of Workshop Technology Vol-1, by Choudhury H S K MPP Pvt. Ltd., 2008

2. A Course in Workshop Technology Vol I by Raghuwanshi, Dhanpat Rai & sons, 2011.

3. Workshop Practice Manual by V Kapoor, Dhanpat Rai & sons, 19987,

4. Workshop Technology: Manufacturing Processes by Khurmi & Gupta, S. Chand

K73 %
Publications, 2008 y ‘z,{,%% ij/(/
Reference books % % :
o /ff/’/ﬁ’//// %/f

1-Mechanical Workshop Practlce 2/E 2nd edition, Kmd!e Edition, K.C. John PHI 2010.
2-Workshop Practice , Singh Swarn, Katson Books, 2003

3- Workshop Practlce R.K.Rajput, 2016.; ’;51{;1::

4- Workshop Practlce B.L. JuneJa Cengage Learning Publishers, 2015.

W, @

‘\u

Link: ’j//» % i,
1- https://sjce.ac.in/wp- content/uploads/2018/04/Workshop -Laboratory-Manual.pdf
2- https: //nptel ac. m/courses/] 12107219% ///

/,/};; //
”( .'_:‘/(/ L
Evaluation Scheme /%;’/ '/? /Q/A//
. Course Q,/Fd,t /;7/7 2 Sessional Marks SR Total
Title (L:TP; ) MSE7| TA| Lab Total Marks
- Workshop ;
Souaben 2 0-0-4) - 20 30 50 50 100

—Hajoa]202t
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Year II, Semester I11

ENGINEERING MATHEMATICS-1I

NMA-201 L-T-P-C: 3-1-0-4

OBJECTIVE: The objective of this course is to educate the students about:

« Ordinary differential equations and their applications as mathematical models.
»  Series solutions of ordinary differential equations and special functions.
« Laplace transform, Fourier series, differenti"él_ll'fﬁrﬁquations and boundary value problems.

Course Outcome 7 ”%;y
On the successful completion of the course, §tﬁ§ gnts will be ab@jjgg./
i, ¢,’{Z'/,5, ’{“{ﬁf“/

”

o

CO1 | Solve first and higher ordef/5td "f’jﬁary dlf‘fgf gntial equations".’%. Apply,
p / ' :17_/?;;? Analyze
i, "f///,,; Evaluate,

CO2 | Find series solutions® c{%rdma’ 33 glffcrentral eqLia'g’;p s and ,:/,2 Apply,

learn Bessel’s > and, Legendre s fuh’ef,;‘u and its a / Analyze
//},i/;,‘/;%//,? /Q;:ﬂ PP ’f,f/ /X/f;’?/// Evaluate,
CO3 | Solve IVB/§ and BVP% ;ﬁsmg Laplace T?a;a;sjorm Apply,
7 “ Analyze
2 2 Evaluate,
CO4 | F mﬂ’ﬁguner seﬁé&;w@}p;’j@ﬁ ion” ‘-,-/;,L' i Apply,
dlfferenfgﬁl equatior /. o ’ Analyze
y, Evaluate,

SOIve bour%/alue pré}g}gns usmgf}grlab]e separable method | Apply,

et 7
//, a{gf’ /f/‘{ AnalyzeEvalu
”/,V /f%// / ate,

K 4 Ty,
Course Artlculatm/édatrlx (CO- P/é/’/b/gatrlx)

’// .r/

/

\\i

CcO POI P@f%,‘,l:’(ﬁ PO4 | PO5 | PO6| PO7 | PO8 | PO9| PO10| PO11]| POI12
Az,
col |3 3 12 1 /) 2 : ] R l p 3
co2 |3 3 2 I 2" e " I 5 1 2 3
co3 |3 3 2 ] 2 - - 1 - I - 3
COo4 |3 3 2 [ ;) " " l z 1 - 3
Ccos |3 3 2 | 2 . ¥ 1 = 1 : 3
Average |3 3 2 I 2 - - 1 - 1 - 3

I Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation , put“-*

W bew fue
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29 |p212024y
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Detailed Syllabus

Unit-I: Ordinary Differential Equations:

First order ordinary differential equations, Existence and uniqueness of solutions of initial
value problems, Solution of higher order linear differential equation with constant
coefficients, Solution of second order differential equations by changing dependent and
independent variables, Cauchy-Euler equations, Methods of diagonalization, undetermined
coefficients and variation of parameters: Nonlinear equations, Linear and nonlinear
models, Initial value and boundary value problems, Systems of equations. Application of
differential equations as mathematical models, Models from population dynamics,

Newton’s Law of cooling, electric circuit, Oscillation of ring.

Unit-II: Series Solutions of Ordinary Differential E Equatloys & Special Functions:

Ordinary and singular points of an equationPower series scﬂu;l,ons Frobenius method,
Bessel’s and Legendre’s equations and 1he|r';§,/';nes solutions, Propertles of Legendre s
polynomials and Bessel’s functions, ! ’égeratmg unctlons Four:t,e =Bessel series and

Fourier-Legendre series expansions, Sfi J-LIOLIVI“(‘.‘/ mhlem and relat/jf}eorems
Z Yy,
Uy, ,,/
Unit-II1: Laplace Transform:Z Z ;;/ /
Laplace transform, Existence conditions and’;ROC, Inverse [% éaf jlace transfg/;z}]/, Operational

properties, Convolution; Init, step function7 dic functions,
Applications to solve; e /,/“ &4 ”’gi,,BVPs Llneat’/ég;hnary dlfferentrdf?EQUatlons Transfer
function and controlfsysfem anal y’é}f{ *’ifif,:z

,-_J;// ,'5,4;, Jf;'ﬁ/ff/f{;’»

2 s L,
Unit-IV: Fourler Series’ anii/Part ‘laﬁlffez;%ntlal Equaﬁofhs
Orthogonal funcfi’,gn Four‘ie);/;e % ;’ZéXlee éfgﬁcondmons, F’E‘;urler series of even and odd
functions, converge/m:e of Fofmer ‘series, Foug er half range series, Harmonic analysis,
Comp]ex Fourier sertes .and fréq liency spectrﬁm Development of partial differential
equatlons?and Solutions? S, /érj tion 0 gizst order dglal differential equations, Solutions of
linear hlgh'é':"order Paﬁﬂﬁ lffenentlal eqfi?d;;o / j constant coefficients.
/ ,/

Unit-V: Boundﬁfvy/Walue Probl//ffl;,
Classification of seée,pd order partnfff’dL ferential equations, Derivation of heat and wave
equations, solutions i1/ /ctangular cootdinates by separation variable method, solution of
Laplace equation, D’ Afe berts solution of waveequation, Non- homogeneous equations
and boundary conditions, G);y),ogonal series expansions, Fourier series in two dimensions
,Boundary value problems in ]fs/o]ar cylindrical and spherical coordinate systems and their

solutions.

;Dlrac Delta fu’ﬁeﬁé ,,/Pér}e

\;\

"// »///

Books Recommended:

1. E.A.Coddington, An Introduction to Ordinary Differential Equations, Practice Hall, 1995.

2. .N.Sneddon, Elements of Partial Differential equations, McGraw-Hill1957.

3. Dennis G.Zill & Michael R.Cullen; Advanced Engineering Mathematics, Jones & Bartlett
Publishers.2"Edition.

4. R.K.Jain & S.R.K. lyengar; Advanced Engineering Mathematics, Narosa Publishing House,

2002,
5. Erwin Kreyszig; Advanced Engineering Mathematics, John Wiley & Sons 8™ Edition.
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Data Structures and Algorithms

Course Code: NMA-211

L-T-P-C: 3-0-2-4

OBJECTIVE: The objective of this course is to educate the students about:
* Data management and performance analysis of algorithms

» Implementation of linear and non-linear data structures in designing algorithms
+ Sorting and searching algorithms, hashing and file structures and their applications

Course Outcomes:

9;’ 2,
/‘?f"”.‘f/ i,
On satisfying the requlrem/eil;s of the_ﬁc%purse and upon/j}iz
€01 ) 2 ) K2,
platforms and data structures Wifh,thelr uses; anal:_{l/zi,e ; /
performance of:algorithms ”5”//’ /?f/' //.f/‘ ff?%;
Co2 use various ’é;éi" cfafa,ﬁ;ructures to g{ ifisuitable experiénics /K3
about theﬁ?%p’lemenf fj@n "i@
CO3 choose ngﬁff‘f;gn -linear éﬁfﬁ, structure for dé&i K3, K4
al go;}]:hms anfi’j'qumg ,////Io/zﬁ
CO 4 use \fa:;m S soﬂ1ng«@ng,»fs’earcﬁ’ﬁgza%ggrlthms to gaif‘suitable | K2, K3
knowledgéabout theif ‘l‘fﬁplementa 1611,
CcOs ,?, apply hashr 10 store an,ﬂ%etneve dat&’@n data structures, K3, K5
/‘demde the 1mp,[ementat|o /;éﬁ»,f le strup{ﬁ?es in data structures
‘Z/ Z / ”f’///’ ’“‘///:‘”
Course Artlc%}xo %1 (5,—»)&' ’f’? {j/
/,,//ZJ ’ "//j//;/;/?/
CcO POI %222?03 PO4 |’PO5 | PO6 | PO7 | PO8 | PO9| PO10| PO11][ PO12
Az,
COl 3 3 2,1 2 - - 1 2 2 - 2
CO2 3 3 2 1 2 - - 1 2 2 2 3
CO3 3 3 2 1 2 - - 1 2 2 - 2
CO4 3 3 2 I 2 - - 1 2 2 - 3
CO5 3 3 2 1 2 - - 1 2 2 5 2
Average | 3 3 2 I 2 - - I 2 2 3 3

I: Slight (Low) 2:

Moderate (Medium)3: Substantial (High) if there is no correlation, put-*
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SYLLABUS

UNIT-I: Fundamentals:

Introduction to Data Structures: Data Management Concepts and Types, Importance, Data
Management Practices and Platforms, Data Types — Primitive and non- Primitive, Data
Structures and Classification.

Algorithm Specifications: Performance, Analysis and Measurement (Time and Space Analysis
of Algorithms-Average, Best and Worst-case Analysis) usmg Asymptotlc Analysis and Master
Theorem. Types of Algorithms with brief Introduction and;

UNIT-II: Linear Data Structures: »,/'}’,/,
Arrays: Representation, Types, Operations; Appllcatlons, ggﬁyarse Matrix: Benefits,
Representations & Implementation. K 7,

K
Stacks: Introduction, Operations, Apphca :'ljs Po ‘=,Express:on Re‘ve;;ie Polish Expression
. %%,

and their Compilation, Recursion, Tow, Ve Flanoi. : %‘@ ,,;{//
Queues: Representation, Types, Opg’y i (ﬁis{':i ) plications af{g”}piplementatiotf{‘?

\

Linked Lists: Definition, Types, Operatlon‘ /:pp]lcatl()ﬂ Lnﬂg d list Implerp?atlon of Sparse

matrix, Stack and Queue %ﬁfj{; ,%///

Graphs: Introductlon,z”[“ermmo ogyﬂ’yfpes Reﬁ?ﬁsgntatlon Adjacency Matrix, AdJacency List,
Elementary Operations:’ IES DFS, ’Ce;mected Comﬁgnent Spanning Trees, Minimal Spanning

Trees: Kniﬁkal s Algo. an,d Prims’s & ;;,, Shortg; /sgPaths Dijkstra’s Algo., Bellman Ford’s
/_,;,,,

Algo., Floyd’W/arshall 97'7 /"f:,’///»’/,%{'/,¢9

UNIT-IV: Sortmg /and//Searcﬁmg Algorlthms. Introduction, Implementation and Time
Complexity, Space Céﬁplexﬂy of: Iné’)’yon Qulck Merge, Heap, Bubble, Selection, Counting,
Redix, Bucket, Shell S’cift; Sorting On S’ey)al Keys, List and Table Sort, Linear Search, Binary

Search. f’/””/ 2,

UNIT-V: Hashing and Fil%ructures Hashing: the Symbol Table, Hashing Functions,
Collision -Resolution Techniqué&Z

File Structure: Concepts of Fields, Records and files. Sequential, Indexed and Relative / Random
File Organization, Indexing Structure for Index files, Hashing for Direct Flies, Multi-Key File
Organization and Access Methods.

LAB WORK: Development and execution of any 3-4 programs from each unit. using Python.

Text Books

I. Michael T. Goodrich, Roberta Tamassia, Michael H. Gooldwasser; “Data Structures and
Algorithms in Python” Wiley India Pvt. Ltd. An Indian Adaptation,

2. Subrata Saha “Data Structures and Algorithms Using Python™ Cambridge University Press

39 %93_) W idzﬂ_\_;
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Reference books ; »
1. John Canning, Alan Broder, Rabext Lafore “Data Structures & Algorithms in Python

Addison-Wesley Professional

2. Kent D. Lee, Steve Hubbard; “Data Structures and Algorithms with Python” Springer.

3, Hemant Jain; “Problem Solving in Data Structures & Algorithms using Python” Third Edition.

4. Shriram K Vasudevan, Abhishek S Nagarajain, Karthick Nanmaran, “Data Structures Unsing
Python” Oxford, Higher Education.

5. Michael T. Goodrich, Tamassia, Michael H. Goldwasser “Data Stuctures and Algorithms in
Python”, Wiley.

Any other textbook recommended by the instructor. i
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SYLLABUS

UNIT-I: Sampling Distributions: Statistical Inference, Population Parameter, Sample Statistic.
Sampling Distributions of Sample mean, Proportion, Difference and Sums, Variance, Ratio of
Variances etc, Frequent Distribution, Sample Mean, Variance and Moments for Group Data,
Exact Sampling Distributions; Chi-square, Students-t, F-Distributions, Sampling Theory for
Regression and Correlation, Sample Covariance Matrix.

UNIT-II: Parameter Estimation: Estimates and its Properties, Point Estimation: Maximum
Likelihood Estimates of Parameters in various pmfs and pdfs; Interval Estimation, Confidence
Intervals for Mean, Proportion, Difference and Sum, Varigﬁgﬁ, Ratio of Variances.

UNIT-III: Hypothesis Tests and Significance: iy,

Statistical Hypotheses, One tailed and Two—_taﬁé ests, Type [ dfid7Type Il Errors, Level of
Significance, P Value, Special Tests ofy Sipnificany og, for Large S‘ér;i’p));s: Tests for Mean,
Proportion, Differences of Means and Différénces of Prgportions, Speciéf]?@ggts of Significance
for Small Samples: Tests for Meap: : %ences of Méa”és, Variances, ﬁ%ﬁps of Variances,
Fitting Theoretical Distributions td@ﬁnﬁple ﬁﬁégncy Distrit;%iﬁf':’é‘ ,Goodneséffﬂ Fit Tests.

s P T 7
' /g%ﬁlntroduction@p Test, Mar‘f%}gfljmif Test, Kruskal-

Mt

UNIT-1IV: Non-Parametric’

Wallis H Test, Runs Tegt/for/Randominess, Further Applications of Runs Test, Spearman’s Rank

Correlation.

2
i,

o
V. ST, 7 R
UNIT-V: Bayes;ag%ethodsi;%p&?& ;}Qf

>

% ;;":}";":i- i ' . “:'-I":ﬁi’f,:- ' . i

stetior D1str1buf’1-/’ s, Likelihood, Sampling from a

; ! : i, b A iy iy p ]

Binomial, Poisson angd; Normal%j ;5)? ,/u]‘atlons, ‘I@Egoper and ‘Conjugate Prior Distributions,
A, ’, WO

N S D i 3 H .
Bayesiag;;,;%q:nt and Inte%%}é_l-}stlma‘t@g/z}% Bayesian7k ypothesm Tests, Bayes Factors, Bayesian

P

Predictive’Djstributions. y ’/2,?;4/ ;

s 4 >

2 ey B 7 ’/,//ﬁ?&' ] )
LAB WORK?- 7 Deyelopment “and, executiog ot any 3-4 programs from each unit usin

S /‘,///p . ,;;{:;, p g
Python/SPSS/R. 777 Dy, 7
. %

Text Book: /;?, ' 74

1. Murray R Spie%ﬁ%ohn J Schiller and R Alu Srinivasan, Adapted By Debasree
Goswami, “Probability and St/:/{’f;}?” Third Edition, Schaum’s Outlines, McGraw Hill Education
india Pvt Ltd 7
Reference Books:

1. Jianging for Runzeli, Cun-Hui Zhang Hui Zou “Statistical Founalations of Data Science” CRC
Press.

2. Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani “An Introduction to Statistical
Learning with Applications in R”, Second ed. 2021 Edition Springer.

Any other textbook recommended by the instructor.

w&y Losa f__%lw
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SYLLABUS

UNIT-I: Basic Principles of Probability: Probabilistic Modeling, Sample Space, Events,
Concept and Axioms of Probability, Conditional Probability, Independent Events, Total
Probability Theorem, Bayes’ Rule and Inference, Independence, Conditioning, Random
Variables, Probability Distributions, Expectation, Moments, Transforms.

UNIT-II: Discrete Random Variables: Basic Concepts, PMF & CMF, Expectation &
Summary Measures, Transforms, Common Discrete Random Variables, Functions of Random
Variables, Multiple Random Variables, Joint & Marginal PMFS Functions of Multiple Random
Variables, Conditioning, Independence, Random Sums , yarlate and Multivariate Binomial
Process. 2,

//
UNIT-1II: Continuous Random Variables: /Basic Concepts, /PDF& CDF, Expectation &

Summary Measures, Transforms, Important Con@nuous Randomz}%\}arlables Functions of
Random Variables, Multiple Random V;u/ﬁ/es Jomtfj& Margmal PMI'-’%’:J} nctions of Multiple

Random Variables, Conditioning, 1}1 ’{”"j’{” ence, Rantfm;g,,Sums Bwarafé/ and Multivariate
Gaussian Process. / /}’}, ‘4”}

_Stochastic Pre

L //”
2
‘sses and Types/f’%mﬁcf/)g\ SSS Process,

UNIT-IV: Random Processe,
] ectral Densit :M;SS /E%cess Ergodicity,

Markov Process, Autocopre’l"

Beroulli Process, Poissoii’]
; »éff

UNIT-V: Markoy,phams / v ""

Discrete ParameterMarkOV Ghams/z:Ba ¢ Concepts, Compvf%t:lon of n-Step Transitional

Probabilities, State Cféﬁjff' cation aﬁﬁ/ﬂ’ﬁmmn g Dlsﬁzl/butlons

Contmuo)}s Parameter Ma;‘kov Cha;l Basic C’/}cepts, Chapman-Kolmogorov Equations,

foe Cla tm /’M/ EBP @ﬁ/d Various Types of Queuing Models/
Processes. /}’/, / //’ /,r,;fx,r W, /////

LAB WORK ent and ex;at:u;mn of atly 3-4 programs from each unit using Python.

Text Books: Z’ lf"g//ff’
1. KS Trivedi, Probab,;cfa)/ and Statistic with Reliability, Queuing and Computer Science
Applications, PrenticéZHall of India, Pvt Lid.
Reference Books: / 7
2. S. Palaniammal, “Probability and Random Processes™ Eastern Economy Edition, PHI
Learning, Pvt. Lit.
3. A Papoulis and Unnikrishna Pillai, “Probability, Random Variables and Stochastic
Processes *“ MeGraw Hill.
4. Scott L. Miller, Donald G. Childers, “Probability and Random Processes” Academic
Press.
Any other textbook recommended by the instructor.
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Course Code: NMA-217

Real Analysis

L-T-P-C: 3-0-0-3

OBJECTIVE: The objective of this course is to educate the students about:

Real number systems, convergence of real number sequences

Continuity and differentiability of real-valued functions
Evaluation of Riemann integrals

Course Outcomes:

On satisfying the requirements oj“the course and uﬁgn its
successful completion, students WIIl bave knowledgeﬁ/
A ff/
skills/competency to: % «75/1, "
CO1 Analyze real number sysl/g(, 4 i f'g’é 4
/‘ff‘ﬂf//"f}_/ : lfl{}f"/’x %’fxf?
COo2 Examine the convergﬂﬁcé of régl:number sequen@ﬁ} Ig: }’3
K /?/’3 i, £ 9?{/;/’??
i g //‘»';/ _'?:'/J
Co3 Investigate cof 1tly czf real-valuec “ﬁ){)?%;lons @'f? /f?«f;&
CO 4 Investigaté /f rentlablhty of real- valuedfﬁ}gctlons K2, K4
. A U
2 ’w 7,
COs Evaﬁuaf//Rlemanlzy/lrllfé i xf;;g K5

.—'1// "7

Course Artlculatlon/Matrlx (GQ,PO Mat 1 )

S

s,
v 17/

11111

4:« 2 K G

CcO m@q/ /,/g 27 ’3%%94 ﬁ% ,%ggfypm PO8| PO9 | PO10| POI1| PO12
Col |3 737 |2 |1 2 |- |1 |- |1 - 3
co2 |3 ',5 3 1 44, |- 3 1 : 1 % 3
co3 |[3 3 /,752 1 [¥ |- . [ TE 1 5 3
co4 |3 3 "y, |1 I : - | - 1 . 3
cos |3 3 [ 2% e i Lo l K 3

| Average | 3 3 2 1 ] - - 1 - ] - 3

I: Slight(Low) 2:Moderate(Medium)3: Substantial(High) if there is no correlation , put®-*

P &_(

am

i
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/
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SYLLABUS

UNIT-I: Review of Algebraic and Order Properties of R, € —neighborhood of a point in &,
Bounded above sets, Bounded below sets, Bounded Sets, Unbounded sets, Suprema and Infima,
The completeness Property of R, The Archimedean Property, Density of Rational (and Irrational)
numbers in R., Intervals, Interior point, Open Sets, Closed sets, Limit points of a set, [llustrations
of Bolzano-Weierstrass theorem for sets, closure, interior and boundary of a set.

UNIT-II: Sequences and Subsequence, Bounded sequence, Convergent sequence, Limit of a
sequence, Limit Theorems, Monotone Sequences, Divergence Criteria, Bolzano Weierstrass
Theorem for Sequences, Cauchy sequence, Cauchy’s Cofiyiergence Criterion, Infinite series,
convergence and divergence of infinite series, Cauchy tfutgrlon, Tests for convergence:
Comparison test, Limit Comparison test, Ratig, Test, Cauchiﬁ%f%g}th root test, Integral test,

Alternating series, Leibniz test, Absolute and Cohditipnal convergerie,é%.__
UNIT-III: Limits of functions (epsilonzdélta apiﬁitga}gjj), sequentialZgriterion for limits,
divergence criteria, Limit theorem;:,/;@?;:g/)ji::ggjded limits,"’i]ﬁﬁfgite limits aﬁﬁ,ﬁfil-.'mits at infinity,
Continuous functions, sequential c,;j’ 6 ’ﬁ'?fgi’jé;?gontinuity &dﬁ'i,éfegntinuity, Alg:@jra of continuous

Boundednesﬁj@}hgorem, M/é;?‘mm Minimum

nuous uncions,sequental agieon o
functions, Continuous functions or*Zn mtef\?gfll-;

Theorem, Bolzano’s Intem}{e/}/a%g value theoré’i}j’fg}ocaﬂon of rgégf%? ~/f5preservat10n of
Intervals theorem, Unifg,iyf,} éf{ffjj/u,}ty non-uni@@_ continuity crtetid ,;,‘ﬂ{form continuity
A, G
theorem, Monotone and4fyerse Furiciins. i,
G, 2, 4
f-’ﬁ:fff c":ﬂi’ %

UNIT-1V: Differer ,iabilit?f:iifﬁ;fg ﬁl]’lct_!/g);/éati/,;/l,_ oint & in ‘aﬁf}gjgterval, Caratheodory's theorem,
i L 4. L g i . .

chain Rule, algebra'f,gg},glfferenﬁgggé%éyfﬁenéﬁ%%n value thefaﬁ/.gm, interior extremum theorem,

Rolle's theorem, intefffgggd/'ate valug/property of c@iﬁy;ggtives, Darboux's theorem, Applications of

mean vajge theorem to ir’l‘@fg;g_lities."%.é’?f ] 7

\\

UNIT-V: Rigiann inte, @f/f Yemann ﬁlfﬁfg’;gral ﬁﬁgﬁ%ons, Darboux theorem(statement only),
Necessary anﬂ%’sﬂfﬁzﬁjé’ﬁiﬁéonélﬁgu for i integralability, Properties of integrable
functions, Fundalﬁ/’%’éﬁéy/{{tfﬁéorem of :iﬁf@g;al calcults, First Mean-Value theorem.

Text Books "’f"//,/:»;fz, K

1. R.G. Bartle and D.R@erheﬂ, Introduction to Real Analysis (Third Edition), John Wiley

and Sons (Asia) Pvt. iy, Singapore, 2002
<

2. G.Das and S. Pattanayak,,;ﬁndamental of Mathematical Analysis, TMH, Publishing Co.

Reference Books
1. S.C. Malik and Savita Arora-Mathematical Analysis, New Age International Publications

A.Kumar, S. Kumareson, A Basic course in Real Analysis, CRC Press, 2014.

Brian S. Thomson, Andrew. M. Bruckner, and Judith B. Bruckner, Elementary Real
Analysis, Prentice Hall, 2001,

4. Gerald G. Bilodeau, Paul R. Thie, G.E. Keough, An Introduction to Analysis, Jones and
Bartlett, Second Edition, 2010.

el Y

Any other textbook recommended by the instructor.
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ECONOMICS AND MANAGEMENT

NHS 201/202 L-T-P-C: 3-0-0-3
Course: B. Tech. Branch: All branches Semester: 3rd & 4th
Sessional Marks: 50 Credit: 3
End Semester Exam: | 50 LTP:300

UNIT I: Introduction to Economics:

Overview: production possibility curve, choices-what, how and for whom, micro- and
macroeconomics, inflation, unemployment, GDP and bmj;ness cycle; demand and supply,
elasticity of demand, consumer surplus and its appllcatlons” ?,,

UNIT II: Production, Cost and Market: ’gﬂ
Production function, Cost Function, Types of Mfa,riqet Perfect Confp;&t;tmn Monopoly,

Ol 1 ,.f/ ;:z i
1gopoly f@/%?
e ?ﬁfx‘;c:-”’:“ Vé/{;ﬁ;’-_;{‘/

UNIT III: Fundamentals of Mana zg,;/;gg 1 ”,}’,‘—3,
Development of Management Th:éfl(lg/h %ctlves F uncﬁ’% of Manage @t

5{.2(;} ’é*’f‘«“":‘ /
UNIT IV: Functional Argas of Management’i b Rd?f%%z;fff% ///;
Human Resource Mana e’m" n’f}ﬂl};l’ Recrultmen and Selectlon, Pe/’/ ﬁ"gg/ e Appraisal;

Marketing Managemcﬁ}w}*unct|0ns,@§/trategles

”f’ﬁ"/ 22’/';
UNIT V: Fung,twnal Areas f Manggemﬂ T,
Finance Manage:gg;lt ObJectj,yys, y‘pﬁmns,@peratlons M: ?ia'gement Concepts,
Functions, Inventorvy%anagem 1 /f

./ /’;f;éag;w*****g'*,;;:***x**ﬁfge
/ // ?)"'
Text Books///’/ / //A’/ ’f/i // /??; %

*//»f 7 (/,,,

L. Koutsoy:a,p, ”'A ,,Moderrﬂyl}/c,roeconoﬁncs" EnglishLanguageBookSociety,Macmillan.
Joseph, LM’g/;s d, “Essentla]cnganagement Prentice Hall,India.
S. P. Robbins, fj}%nagemcnt” Prentice Hall,India

,,//
Additional Reig?e Books:

Armstrong, Michel, “ Handbookof Management Techniques”, Kogan PageLimited
Samuelson,PaulA,“Econom|cs“,5"‘edltion,McGrawH1I1NewYork.
Henderson,JMandQuadnt,RE, MicroeconomicTheory:AMathematical Approach.

4, " Tata MacGraw Hill, NewDelhi,2003

(] a2 —_—

Course Outcome (COs)
I. Understand essential economic principles for solving economic problems with suitable
policyalternatives.
2. Apply the knowledge of production, cost and marketfunctions

3. Understand and apply basic functions ofmanagement

)

L Ridon
Q& <CAFLS (2021
{ }& r. Ram Autar
Pruf ssc And Head, Depft. of Maths

School of Basic and Applizd Sciences
HBTU, Nawaoganj, Kanpur-208002
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Data Science Lab-1

Course Code: NMA-219 L-T-P-C: 0-0-4-2

OBJECTIVES: The objectives of this course are to educate the students about

* Exploratory data analysis
* Use of regression / classification algorithms
» Use dimensionality reduction / clustering algorithms

N ;
Course Outcome: On the successful completion of the cou{%%%dents will be able to
% K
g ’f;j’/'
CO1 |visualize data. G G, i K3, K5
;" O"J/’ el {‘,"f -’"
CO2 | compute summary measug%{,/i’%%% . % {%‘;? K2, K6
: st g e, 7 ,
CO3  |examine significance of sugmary ﬁ%é//gfsﬁgres «éf% ,’/%Kl, K5
T & Zn
. . - . . ) (i /’ N '
CO4 | implement regre}s;g;{g%@]@assnﬁcatlon af{./ggj:éjt:hms f/g';'gj%//ﬁ% K4, K5
W : G . e
COS5 implement dun’é’gﬁic’if’ﬁaﬁ"{&i eduction / clusféﬁ%gtalgorlthms K2, K3

— & 7 Y,

CO-PO Mapping#;, s ) i,
P | PO%R0 |PO [26, |PO [PO [PO [ PO [ PO | PO
o g Lk %x 3 %f 5 ffﬁ,’, 7 .8 1910 |1l )13

7 % 778 i

cof»/% 3 |3/ |3 é@f_ . L2 13 1.1 12
c g 17 ry g T s 1 o
cos |27 |2"n, 3% |- |1 ]2 |3 |1 |2
CO4 3%y, |3 | %43 | - |- |- |2 | 3 1 1
COs 3 |95 2 |3 P3 |- =12 |2 |3 1 2
Average | 3 |3 %4, |3 |3 |- |- |1 ]2 3 |1 |2

1: Slight (Low), 2: Moderate (Mé,@'ium) 3: Substantial (High) if there is no correlation, put*- «

,,)}&—‘/ — Q6 Lk
QEE~ Q9 |02]

; )t7 Dr. Ram Autar

49 Professe: And Head, Deptt. of Maths

School of Basic and Appliad Sciencas
HBTU, Nawabganj, Kanpur-20800-2
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Data Science Lab-1

Course Code: NMA-219 L-T-P-C: 0-0-4-2

OBJECTIVES: The objectives of this course are to educate the students about

» Exploratory data analysis
* Use of regression / classification algorithms
» Use dimensionality reduction / clustering algorithms

ofj}rﬁj}?f,? .
Course Outcome: On the successful completion of the cour?c%‘g#dems will be able to
2 K 3
2 .
isuali i b W K3, K5
COl1 |visualize data. /fi’;{/jﬁ % , % |
B 2 7
CO2 compute summary measugi%f%g’?j@ %} é«’;/j“% K2, K6
T, Y, )
CO3  |examine significance of ﬁfﬁiﬁfary“;ﬁ‘gg%ures ”gff’,’%{ f‘y’///é?Kl, K5
; W iy, 7!
CO4 | implement regression/classification afgg%g_hms %}/ é’/% K4, K5
S o - o e 5 G
COS5 | implement duz% ¥6ﬂa'f1f@,§?e;guctlon/clustéjg}g/g algorithms K2, K3
sl i 7 e G
CO-PO Mapping7;, & S %
- %’/ /f’%ﬁ’ff f“f’;%ﬁfffgff; % 555
4Po | PO7PO | PO [, |[PO |[PO |[PO | PO | P
co, |pot 10, |0 1S "7 1% |5 |0 | |
= £ {{///’"_ /é’,f/’zf ;{‘f '
cotZy, 3 |33 0y 7///% s L e B
Ik W & %L (CEIRERENENE
G ' T
CO3 200 |2 %, |3 | - |1 [2 |3 1 2
cos | 3"p |3 |%p3 |- |- |- ]2 |3 |1 |2
CO5 3 %2 [3 73 |- |- 12 ]2 |3 I 2
Average 3 3 '5’%’@, 3 3 s & 1 2 3 1 2

I: Slight (Low), 2: Moderate (l\fé@um) 3: Substantial (High) if there is no correlation, put“-

_%/m”’ L
29 02|28 Ll
Dr. Ram Autar

Professcs And Head, Depit. of Maths

School of Basic and Appliad Sciences

HBTU, Nawaoganj, Kanpur-208602
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Syllabus:

e Data visualization using matplotlib

e Data visualization using seaborn

e Data visualization using Bokeh

* Computation of summary measures and testing of their significance

* Implementation of simple linear/multiple linear/polynomial regression using sklearn

libraries

¢ Implementation of Bernoull1/Mult1nom1al/Gaussmanfe}l ve Bayes classifier using
sklearn libraries o’?ﬂ’,’,

e Implementation of SVM with lmeal/poly,gcpmlal/RBF kerhefgor classification using
sklearn libraries '_, .gx/

e [mplementation of PCA for dlmens;;,d "ﬁi‘lty retﬂffa’t]on of data usx(ﬁ;l;learn libraries

e [mplementation of K-Means fq

7 i ff/f;f' %,2/{ ”{?’,
LAB WORK: 20-30 Python coéc’g of rea]"ﬁf?g;oblems are to’b/gdeveloped ap ﬂecuted

References: / 5’5’1 x/%’ ijjf//////

1. Bharti Motu r‘f;rg, ‘Data Aﬂ{fﬁlcs using Pythb/ fWIIey

2. Jesus B@gel Sala{‘@}}

«.‘\

g

«“ Datax,SQ ience, and Analytig; ,isylth Python” CRC Press,

2 ji;//z’”%;/‘/’
Taylor&’éfgnms Gr¢ @// L w’"

/f!g/}/’ a’/‘}/"f }?‘::‘%?{':‘
other textbo ommen‘/ by the in

’f’// // / ¢
o .
',//,,c., ,r.—..,
%, ’%f’ 2
fgg// W
%
W,

8902 [2024

.
Qﬁﬁy/ )& Dr. }Ram Autar

. And Head, Deptt. of Maths

Professc
%chool of Basic and Applied Sctegggsz
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Year II Semester IV

ENGINEERING MATHEMATICS-111
(Semester-1V: 11-B.Tech, Engineering Stream)

Course Code: NMA-202

L-T-P-C: 3-1-0-4

OBJECTIVE: The objective of this course is to provide conceptual understanding of:
* various mathematical tools like Laplace/ Fourier transforms and their applications.

* concepts and principle of complex analysis in solving various real-life problems.
* various statistical methods and tests for analyzing experimental data.

L5752 &7
Course Outcome: On the successful com

g, 7
etion of the course, stuc('g’l’f;ﬁs_will be able to
; G ".J',,“f'_,,,

2
i,
5%

solve boundary value pfgy)lem v using Laplace""fi‘g%;

form and Fdyrjer

L

CO2 construct confoggz;_‘

COI1 | transform methods and $olve différénce equationsa W, % | K3,KS
i 77 s,
BVPs using z transform. D, /”"f%xf //fé

CO3 | formulaefthedréms and find Taylor and Lautefs
7 7 A
complgx functions 7, %ﬁ:’n i,

al/mdpping between My kinds of doiaigg/7/ /7 | K2,K6

evaluate complex” integrals, improper re?éf@)tegrals using various
/e;ﬁ};}?s seriesexpansion of | K1, K5

T

- T, . fe v T
cos4 | estimatezglgtionshipbetween fvoitiable
regression and, its strength’ising correlafién.

*v’af’rjg yle using cu‘%ﬁf’g/g'ltting, K4 K5

CO5 j/yarious p_r:tralﬁ“e:,:lf-/?gzand n&’ﬁ’é’ rametric te'é’t-’;:;;;garamcter estimation, K2, K3
‘hypothesis testingzand ANOVA,, Vi
KD S K7 s
ey B
f T 76 &7
"o PO,]%.??’ P3O Bf P;) /P6O P70 Pé) P;) Pgl P(l)l Pg)l
- col y 19 3 o i (2l 13- [0 1%
. COo2 3 1342 [3 I'2 11 1217 |1 : | 3
T Co3 3 11 1977 12 11120 T T 'l s
| co4 $ (3 12 |2 |1 11 1% = | = | « s 2
. COS 3 12 13 12 11 12 |3 1% |37 1 | 2
" Average | 3 [3 [ 3 |3 (e |12 [t8 |1 |1 |5 | 8 |26

12 Slight (Low), 2: Moderate (Medium) 3: Substantial (High) if there is no correlation, put*- «
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Detailed Syllabus:

Unit — I: Transform Methods: 10 hours
Fourier integral, conditions of convergence, Fourier sine and cosine integrals, complex form,
Fourier transform pairs, existence conditions, operational properties, applications of Laplace
transform, and Fourier transform to solve boundary value problems, Discrete and Fast
Fourier transforms andits applications. Development of difference equations as models,
Methods of solution: operator method, method of undetermined coefficients, Z-transform
pairs, ROC, operational properties, limiting- value theorems, its applications to solve
difference equations and BVP, systems of difference equations.

Unit- II: Functions of a Complex Variable and Conformafl}mappmg 8 hours
/,fff,

Limit, continuity, differentiability and analyticity, Cauchy-Rlema/n)J equations, harmonic

unctions, complex functions as mappmgs linear#y /@nsformatlon mxz,g’;ﬁe transformation, bilinear

transformations, conformal mapping, appllce}tlons K ;,

Unit- I1I: Integration of Complex Fung tl,, ’/'f",, 8 hours
r"'f;}] "'/.-21 4’!’%{/
Contour integrals and evaluatlonsffgauehyf, mtegral theexje,tgnf, Cauchy’s ytegral formulae,
£

Liouville’s theorem, convergence “of powet” }ws Taylor se; fgs LaurentZseries, zeros and

singularities of a complex 10n res1dues residue thedte ﬁ/f ital theorem of
/;-Ft /j’ =
algebra, Rouche’s theore%/ t Principle anﬂ%ax;mum mod( g, rem, evaluation of

definite and improper ing g(;ais ”»a;,fz /,,;i "
Unit- IV: Curve- Fi 1ttmg, @%r;elat:o /ﬁ ression and Pr. obability: 8 hours
Ty, i, M// 7 K

s

Curve-fitting, method /9,1’ least-"* *sm; res f'1tt1 % ﬁstralght lineg, polynomials, non-linear and
77 G A

exponentjal curves etcZ7g ;relatlonlﬁalysm, lme@{f«non linear, and multi-regression analysis,

probabxlﬁyf gandom variat /,and prob’ﬁbghty d:stnb;(trpns expectation, moments and transform

methods, Bmp;xual Pmsspfn,/ an’d Norma]édr‘st)'lbutio/ns;f

//’// 4y, ’%foﬁfﬁ’ 4
Unit- V: Statls fé/} eﬂ;pds: "f%/ J//r; 4’// 6 hours
/: é” 2 7 |

Sampling theory (Smjﬂl and large),’f /arameter estimation, confidence intervals, tests of
hypotheses and signific 11’ Overview of % Hdistribution, F-distribution and 2 -distribution, Z-, t

F-, and Chi-square tests, { /ness of fit test: 2 test, analysis of variance, non-parametric tests
(simple application), time seri ﬁjalysm index numbers, quality control charts.

Text Books:

1. Dennis G, Zill &; Michael R. Cullen; Advanced Engineering Mathematics, Jones &amp;
Bartlett Publishers. 2 nd Edition.

2. RK, Jain &; S.R.K. Iyengar; Advanced Engineering Mathematics, Narosa Publishing House,
2002.

3 Erwin Kreyszig; Advanced Engineering Mathematics, John Wiley &amp; Sons 8th Edition.

i

« 3.9)5)2 201t

@5 gt =2
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4. R.V. Churchill and J.L. Brown, Complex Variables and Applications, McGraw Hill, 1990.
Reference Books:

1. J.N. Kapur and H.C. Saxena, Mathematical Statistics, S.Chand. &amp; Co., 2001.

2. H.C. Saxena, Practical Mathematical Statistics, S. Chand &; Co., 2000.

3.J.H. Mathews and R.W. Howell, Complex Analysis for Mathematics and Engineering, 3 rd
Ed. Narosa, 1998.

4. H. K Das and Er. Rajnish Verma; Higher Engineering Mg}hematics, S. Chand publishing,1st
edition, 2011. iy,

School of Basic and App'ad Sciences
HBTU, Nawaoganj, Kénpur—20800‘2

/ ______,—-—-—'-_‘—-,
© 9 3 Jo2 2024
Q\ v r. Ram Autar
. ?{ Profassc: And Head, Deptt. of Maths
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COMPUTER ORIENTED NUMERICAL METHODS

Course Code: NMA-204. L-T-P-C: 3-0-2-4

OBJECTIVE: The objective of this course is to provide conceptual understanding of:
« Various numerical methods for solving linear and nonlinear equations.
« Various numerical techniques of interpolation, integration, and differentiation with
their applications.
+ Various numerical methods to solve IVPs and BVPs .

"f’;‘/‘:',:r )
Course Outcome: On the successful completion of the cou%;%tudents will be able to
.{-//?
’;@ff //gg”%f
CO1 [find roots of nonlinear equations and solVigZsystems of algebrajogquations. K1, K5
L, e,;':‘ Z o
CO2 |use interpolation techniques afd 1¢’find numeﬁf?,éﬂ/ﬁifferentiation?”/éi;, K3, K5
integration of data, functiop?7 7% 7., K3 fxff/g,
C ical it differential 75 | K3, K5
e e, O
. pu} ghor & Sqgrecons %’ﬁpj,{,@,ﬁ:f%
04 [learn numerical mefigdsifor finding solUtigiof initial and Boupdaryvalue | K1, K2
roblems, parti '@%&fzréﬁéfégguations. %f % '
ICO5 |learn basic coriéépts of soméZBjnite element méthods. K1, K2
7 /5;-?:-;/// " ’;”’7 e G%’ o
U, Y, /’g/dﬁfféffﬁy T,
CO-PO Mapping%/, oy _ (7
2 7] PO [0, [PO [PG ] PO [PO |PO |POl |POI |POI
€@y, | P! 2*”’%{?3 4/%/44%5 %@ i bt o3
i Ay Y, | s
S ZEP (Y DR
c2 |"Bg V|39 | V9K |1 | - |- |- |- |3
CO3 70 |3 %0 [ [0 [ - |- | - : 2
CO4 3 4y, 3 3% [ | |- |- | - : 3
CO5 3 |24y |3 |1 |1 |1 [ - [- |- : 3
Average 3 2 % 3 1 1 1 - - - - 3

1:Slight(Low) 2:Moderate(Medium)3:Substantial(High) If there is no correlation, put“-

Rt
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problems.

NT Lab:

Develop Programs of the following techniques in C/C++ Language:

I.To implement iterative methods to solve a nonlinear equation.

2. To implement iterative methods to solve a system of linear equations.

3.To implement Forward, Backward and Central difference interpolation formulae.
4.To implement Newton's divided difference and Lagrange's interpolation formulae.
5.To implement Numerical differentiation.

6.To implement Numerical integration using Trapezmdal Slmpson 1/3 and Simpson3/8
rules.
7. To implement single step methods to solve initial value pi‘ﬁbjems

8.To implement multi step methods to solveinitial value probldm,s;

9. Solution of Heatequations (Parabolic eqyatlons) by finite dlfferej,}é method.
10.Solution of Laplace equations (elilpt'ﬂ’;éc[uatloh’s}b)y finite dlffere@é ethod.

11. Solution ofwave equatlons(Hyper,b)léquuatlonsﬁﬁ ﬁ/vmte dlfferenc% thod.
4//1
&’H///,,,/

s :‘4 o
Books Recommended: ’?jﬁ/ ///ﬁ’,;, //%/
-’, ;j‘,{, 7 /
1. MKJain. SRK. Iyengar, & R.K.Jain/7Kumerical me(ﬁ{%cwnnﬁc and

Engineering Compmatlon N,gge Intematlonafff}}bhcatlon
2. S.S Sastry, lntroduc}pry Method;?/of Numerical A‘ﬁ%’ms Eastern EconomyEdition.

3 S Rajsekamn Numerzcal Metﬁnd/mﬁcwnce and"Eﬁgmeermg, Wheeler Publishing

\

i T ,/C/ 2
House. - :».f, A ’./':/j,’j;/,, ‘gﬁ/
4. B.S.Grewal, Numer:cal Meth_d in Engineéting & Science, Khanna Publisher.
Z b
; 7 P

Referem:e Bﬂoks 7

1. Chapra. S. o and Canale R.P: _umerical Methods for Engineers”, Tata McGraw —
Hill. K
2. Balagurusamy.E., Wumenca] Methods”, Tata McGraw —Hill.
3. Bradie, Brian (2006); 7A. Friendly Introduction to Numerical Analysis. Pearson
Education India. Durhng Kmderslcy (India) Pvt. Ltd. Third Impression, 2011.
4. K. W.Morton and D. F. Mayers, Numerical Solution of Partial Differential Equations,
Cambridge University Press.
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NUMERICAL OPTIMIZATION

Course Code: NMA-212 L-T-P-C: 3-0-2-4

OBJECTIVE: The objective of this course is to educate the students about:

» First order and second — order gradient based optimization methods.
* First order iterative algorithms for optimization problems in deep learning.
* LPP and some classical algorithms to solve constrained optimization problems and

convex optimization problems.

Course Outcomes: K
On satisfying the requireme '_ts‘%'f;;‘he course aﬁﬂffﬁl}pon its
successful completion, stuglg-;f‘ Zwill ﬁ@'jy% knowledge é{@‘; kills
to: y 4 G “©,
CO1 | formulate univariate and;iiilfiyariate optimizatjon models for regl— | K3, K6
life situations and apply/| fst order. gradient basfé@}sz}}gthods to soy@
unconstrained optimization probfé’fﬁfs’:@_ G, G

7

CO2 Explain the m s‘];ﬁjg!;}udied first %’f_ﬂj iterative ﬁfléff;ﬁf:: };W K2
optimizatio @’Iﬁ};q.eep learnin gf%{:,;é’,;, ’%ﬁ v

.

CO3 discuss th’é’ffggory of “spme  second J;;g;gier gradient based | K2, K3
optimjzation ﬁ@gds and apply to solve unconstrained optimization

_prob' < ’ : e, ; 7 “ . g

CO4 |cast reﬁ’ifg;é?ife problemms into lingar programming problems and | K3, K6

.| apply selecitigthods t65olye the LPP7%77,

coO 5%356]6& and apply, some @%j‘g/ical algogj;f’;ms to solve constrained | K3

'q’gp;;jmizatiouﬁ[ﬁj‘/éjggs and c“o’if‘ff{’@)( optifmization problems.

CO-POM /g{/’{/ zxfg%% %g/
- apping: % 7

&7

N

7

g PO [PO [PO [PO [PO [PO [ PO | PO | PO
Co | PO1 |PO2 4/2&2,3 SREE R SR RENE REEY
col | 3 |¢ | @ |3 (2 =3 T2 13
CO2 3 2 3 3 lal il s - g |2
CO3 3 2 3 R e : s | 2
CO4 3 2 3 EERER e e : I
CO5 3 2 3 MERTE & o e . : | 3
Avera
5 3 2 3 - 3 - 1 1 5 % = 2

I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation, put®- «
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Detailed Syllabus

Unit-I: Background, One Dimensional and multi dimensional Optimization with types, Gradient
Based Optimization Methods (I): method of steepest descent, conjugate gradient method, the
generalized reduced gradient method, gradient projection method.

Unit-II: Stochastic gradient method (SGD), SGD with momentum, NAG, Adagrad, RMS Prop,
Adadelta, Adam, Nadm, Adamx,

Unit-III: Gradient based Optimization Methods (I1): Newton type methods (Newton’s method,
Levenberg- Marquardt’s method), The quasi-Newton metﬁé@x/

Unit-IV: Linear Programming: Convex analysis, Simplex memg/;d/;;"l‘wo phase simplex method,

e

. . £ 2 i
Duality theory, Dual simplex method. . ’V%,// " ’%@/
i EC.:';‘V )’“r?,,/’f', : s,
Unit-V:  Constrained Optimization Met -j”’f’xd's: I%éf%pge’s multipﬁ’é/jr/é///., The Kuhn-Tucker
conditions, Covex optimization, Penalt inction technia’i/f%‘*-. The Method (%u Itiplier, Linearly

constrained problems-Cutting plang;ﬁ ij U‘Id;{;»;/%x;l mal dual met@a}j. /////

. t@fﬁg, _le the instructor)
% Ve
.

. Kz T
LAB WORK: Implementation of any 2-3 techrﬁ@ s from each” (e
: G, /*e &
using MATLAB. ) //;;ﬁfff%, 3 %

: % t .
Text Books: %f/ﬁ 7 ’?’%,_

7 o

/:‘/» '/ﬂ.r'" 7 e v ’4'{.::" > ichi

1. M.C. Jos@ M. Mg@gp]y%%%gﬂgpn: Theor?%@_d Practice, Narosa Publishing
House, 2004.’%2 ¢ A K4

2. J.A. Snyman, Pra

i,

s G . TR " ]
,-/:;/t(c/‘al Mathematical Optim%fglon, Springer Sciences, 2005.

5 zyumer’rég’ijigptimizatﬁj/gj;; Springer
4. : "ﬁ’;/szyandeng/éfﬁ%/be, %gfex Optimization, Cambridge University
a J’J ’-",” e
mmendeé@%the instrgctor.
- W
"

s R

A
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LD

Course Code: NMA- 214

COMPUTATIONAL LINEAR ALGEBRA

"

T-P-C: 3-0-2-4

OBJECTIVE: The objective of this course is to educate the students about:
» Basic algorithms of matrix multiplication and SVD.

* Techniques to solve unsymmetric eigen value and symmetric eigen value problems.

* Matrix orthogonalization and factorization.

G,
i
e

W

o

e,
o
’-:5/ v
Course Outcomes: ., 4;;/%?

On satisfying the requiremenfs ?f"%fjj;’ge?course and “p; n it
successful completion, students l”have"@j})yledge and s -[S;;to:
Pt

= : . Eiee
CO1 | explain the vector space srygf r,é%vl{h related” é,%?pts and use B’ﬁ/ﬁ}/ K2, K3
algorithms of matrix mulliplication;, &7 f}?f
CO2 | discuss basic linear algebriic coﬁ@%?%sg norms, priﬁej’%g und'erlyirf@;](z
SVD etc and solve triangular syste sﬁs;glg linear equat‘lag%?’.; ’m/_g ; ;ﬁf
factorization / | %@LU Gaussidﬁf;ﬁi@/.'minaﬁon and /1% oty 17
strategies, /%/ {% D, '
CO3 |apply various"f’&;}fg:gl}ods to s&}gf_e special linea@;%;(sjtem's of equations | K3
and perform maéﬁjﬁfﬁ onhogdpgygtlon and fact{gi;gtxon as well as
T . ﬁ/,/_/,_ L, G
solve the/f3)] — rankaiid, rankZdeficiehit, least squarés problems,
CO4 | solve modiiéd least é&ﬁféggﬁ?ﬁfoblemﬁ’fg{ﬁ/‘unsymmefﬁb eigen value | K§
 problems by sefect methods algorithms, 77,
CO5 Vafilize select algbiithms to s6l,the symmigfric eigen value problems | K3
%, compute, ,’: 'Zﬁjt;ﬂ eva%atri _?fjfa%tions,
% 2 2 7
CO-PO Mappi 4 % g
- apping:
co PO |PO P@% PO | PO | PO | PO PO [PO | PO [PO | PO
] 2 3 W 5 6 7 8 9 10 11 12
77
TERIBERL N EBESER T r PN TR
CO2 3 2 3 | 2 ] 1 - - - = 3
Pox {3 1L T2 T 12 I TT res 1= 1% F3
CO4 3 2 3 | 2 | 1 - - 8 = 3
0% |3 12 13T 12 {1 00 & e T oT 1%
Avera
2 = 5
g 3 2 3 1 2 1 | . & 3

I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation, put*- «
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Syllabus

Unit-I: Vector Space and Matrix Multiplication: Overview of Vector space, Basic algorithm
and notations, Structure and efficiency, Block matrices and algorithms, Fast matrix - vector
products, Vector products , Vectorization and locality, Parallel matrix multiplication.

Unit-II Matrix Analysis: Basic ideas from linear algebra, Vector norms, Matrix norms, The
singular value decomposition, Subspace matrices, The sensitivity of square systems, Finite

precision matrix computation

2,
General Linear Systems: Triangular systems, The LU'factonzation Round off error in

Gaussian elimination, Pivoting, Improving and Estimating Accu;apy, Parallel LU,
,7’;/
2
Unit-III Special Linear Systems: D1ag011af{l@9mlnance and Zsyp nmetry, Positive definite

Systems, Banded systems, Symmetnc m;leﬁmw 7, Systems, Blocfg;: tri-diagonal systems,
Vandermonde systems, classical methogg/fblz Toepht/zf»s,y/stems Clrcularfl:;@nd discrete Poisson

’ﬂfgﬁ

systems. ,,f, ,,;/
@ / W, U, "%
Orthogonalization and Least u re ;i;;s holder and @ij ns transfoft dtions, The QR

factorization, The full — rar;;gf, ﬁgst square prob]c,;}j Other orthog’alj' }% ﬁ/ﬂi//étlons The rank
deficient least square prol,;}g)j/sqﬁai’g@nd undeterml’f;/p’ /systems "f’%

.//}» {‘;;‘::5

Unit-IV Modified Leas /:Sguare r‘gﬁlems and Me% jids Weighting and regularization,
Constrained least/ uares a ﬁ? Subspace ‘{‘5/@“21 utations with SVD, Updating
matrix factor:zatlonxf./ n-sy )“}t /p:e Problems’f’ﬁropertles and Decomposition,
Perturbat) n theory, P W‘ﬁr iteratlen/sj., The Hemenbgrg and real Schur Forms, The practical QR
algonthrf{,g‘@/anant subspége/,computat/{ o1, The genggahzed Eigen value problem, Hamiltonian

and productBfen value Pseucrots traz 777
P %/5/, / / W, ’W
Unit-V Symmet?‘ & / Value Pjy lems: Prﬁfpertles and decompositions, Power iterations,

the symmetric QR rithm, morcf//xg’@ thods for tri-diagonal problems, Jacobi methods,

Computing the SVD, Geﬁfgr}hzed Eigen vé]/'ﬁe problem with symmetry.

/,’/
Functions of Matrices: Eig éz ue methods, approximation methods, The matrix eXponential ,

the sign, Square root and Log of #hatrix.

LAB WORK: Implementation of any 2-3 techniques from each unit (selected by the instructor)
using MATLAB.

Text Book:

L. Gene. H. Golub, Charles F. Van Loan, Matrix Computations, Fourth Edition, The Johns

Hopkins University Press, Baltimore 2013,

99 /202y

¥ Q\ }}; Ram Autar
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Reference Books:

1. J. W. Demmel, Applied Numerical Linear Algebra, SIAM, 1997.

2. P.G. Ciarlet, Introduction to numerical linear algebra and optimization

3. William Ford, Numerical linear algebra with applications, AP . N

4. Richard Bronsom, G.B. Costa, Matrix Methods: Applied Linear Algebra, Third Edition,
AP.

Any other text recommended by the instructor.

s,
/ I"’/f ‘G;'é;:’;’/?
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DISCRETE MATHEMATICAL STRUCTURES

Course Code: NMA-216

L-T-P-C: 3-0-0-3

OBJECTIVE: The objective of this course is

* to develop the logical ability by providing exposure to mathematical logic, proof methods,

set theory, relation, and functions etc,

* to provide knowledge about coding theory fundamentals, algebraic structures, posets,

lattices, Boolean algebra for applications in computer science.
* to provide exposure of combinatorics and graph theory for applications in computer science

A
%

7
. L, y
Course OQutcome: On the successful completlongég‘éghe course, stut@%g will be able to
L G £
i {Q‘ffftﬂ Z
COl understand concept of logic a NgVAfGUS inferet{’g'?’t/};echanisms @
using logic. V. T, 7

theorem proving. ik,

T “-f:;-:'/-_ SO
CO2 understand set theory, funq%%g; re]at,;%/;}%-and the conéqg}s of

K3 3

CO3 explain algebraic structures and coding thedry.

,,%

7

CO4 | understand and apply “coticépts of posets, la

,}Egl;c_es and Booléat

algebra in computer science 77, G,

K2, K3

CO5 understand and apply graph Egépry and concepﬁ'g%;; recurrence | K2, K3
relations:and generating, functign/ifizsystem modelifnp,
_ g7y, Bl G
CO-PO Mapping: %/ /%%’/ ,5%1
CO “7pO1 | PO2 |"BO3| PO4 FPO5 | PO677PO7 | POS[ POY PO10 | POILI] POI2
A A |
COl 3’4%23 //j@/@% 3 %%ﬁ/// a I 12 s 3 3
. CO2 B "AB743 |33 V7 |3 Lol 3 3
! e o
. COo3 B .13 13 73, [2 |3 S E 3 3
- Co4 B 3773 |3 % |2 |3 ENE 3 |3
 CO5 B 3 37,3 3 ;) 3 = |8 |- 3 3
. Average 3 3 3703 3 2 3 X [26]= 3 3

1: Slight (Low) 2: Moderate (Mé'%ﬁjm) 3: Substantial (High) If there is no correlati

Detailed Syllabus:

UNITI: Fundamentals of Logic:

On, pl.lt e

8 hours

Propositional Logie: Propositions, basic logic operations and truth tables, tautologies,
contradictions, contingency, algebra of propositions, logical equivalence: the laws of logic.
Logical implication: Rules of inference, logical analysis of argument, some computing
application (normal forms), functionally complete set of operations,
First Order Logie: Predicates & quantifiers, nested quantifiers, use of quantifiers,

Lovees
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rules of inference, validity of arguments, proof methods.

UNIT II: Set Theory, Relations and Functions: 8 hours
Set Theory: Sets & subsets, Venn diagrams, set operations and laws, countable set,
Cartesianproduct, cardinality, principle of inclusion- exclusion.

Relations: Relation, representation & properties, n-ray relations and applications, composition

of relations, closures of relations, equivalence relation & partitions, partial orders,
compatibility relation.

Functions: Functions and its types, inverse function, composition of functions, special
functions, recursively defined functions, computational complexity, analysis of algorithms.
Theorem Proving Techniques: Mathematical induction (weak, strong, structural) and its

UNIT III Algebraic Structures and Coding Theory ’%/;”/ 8 hours

groups, subgroup, cycllc group, cosets and{f,agrange s theo @ permutation groups,

normal subgroup, homomorphlsm and v morp 136’1 of groups, coﬁ@égnce relation, rings
v / /

1,;1 ‘egry, Hammirig’/,’rﬁ}trlc, parity- chéo’ and generator

_ers and error

% ﬂ N
"‘f -'f-i’/ J"V//_,”?" e
If /
g% ;
UNIT IV: Pamauy'ggdered Stﬁ;;;ures ”55;*;” 8 hours
Posets: Defi nmons ord',,jed set, Has vdlagram 1som"6.,b]a’h)c ordered set, well ordered set,
minimal and ma::ﬂmal elem'eg/// M J@Z’@Ts ?z{t/c f,/;é,;;

©
Lattices: Deﬁmtloﬁ,;,& prope;;tz‘és’ product: z’jgmces, 1som0rphlc lattices, applications,

,/’ f{f /?’/a
t)’Pes/%;lattlces '%//ﬁ// "};"/? .
Boolean// ebras: ns & fﬁ OP & POS forms, logic gates and
mmlmlzatlotﬁ}cir ifs7 arna/ h map cClusky method.

s

\\

Q}N

Trees: Defi m’tl’o’ &
v

applicationin comj 3; science and eﬁ neering.
o, D

/9’/

UNIT V: Comb:nator:cs/a/ Graph Theory: 8 hours

Combinatorics: Discrete numenc functions and properties, recurrence relations and their

applications (modeling), various methods of solutions, system of recurrence relations,

OGF & EGF, properties, applications: solution of recurrence relations and combinatorial

examplesfand propertles rooted tree, binary tree, tree traversal,

problems.
Graphs: Graphs and graph models, terminology, matrices associated with graphs,
isomorphism, special types of graphs, connectedness, Euler and Hamilton graphs with their
applications, trees with properties, MST, planer graphs and applications, criteria of
planarity, graph coloring and coloring models, directed graphs.

s Bk
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Textbooks:
1. Trembley, J.P. & R. Manohar, “Discrete Mathematical Structures with Applications to

«

Computer Science”, Mc Graw Hill.
Kenneth H. Rosen, “Discrete Mathematics and its Applications”, McGraw Hill.
Ralph, P. Garimaldi, “Discrete & Combinatorial Mathematics” Pearson Publication, Asia.

Deo, Narsingh, “Graph Theory with applications to Engineering & Computer Science”,
PHI.

Reference Books:

1.

2.

Krishnamurthy, V., “Combinatorics Theory & ABI}Lication”, East-West Press Pvt. Ltd.,

NewDelhi. /“’f’;’fi’g:,,

Davey, B. A., & Priestley, H. A. (2002). Introductf’é’%;?g})) lattices and order (2nd ed.).

CambridgeUniversity press, Cambridge. ’;jé%,

Goodaire, Edgar G., & Parmenter, Mréji"agg M. (2011). @%pte Mathematics with

graph theory (3rded.). Pearson Edugation (Sitigapore) Pvt. Ltc ?'_».‘,{;g;qjan Reprint.

Lidl Rudolf & Pilz, GunterZ/3004). Adplied Abstract “gebra (2nd ed.)
s 5 ter X : g%}ﬁe bstrac D ,

Undergraduate Texts inMathef 1E), Indian Reprint/;

matics. Springer ( 1By,
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R for Data Science

Course Code: NMA-218 L-T-P-C: 2-0-2-3

OBJECTIVE: The objective of this course is to educate the students about:

+ Fundamental Concepts of R Programming and Data Structures in R.
+ Control Structures and Data Interfaces in R.
+ R Packages for Data Science.

s,
Course Outcomes: /f/’/’x
L .//’f//
On satisfying the requ1rements of/;he course and ﬁpﬁu its
successful completion, stug;leé;}s @111, have knowl& %9/
skills/competency to: “4 W,
co1 state, explain and use da functions’""fﬁ’f;,}to develop R‘gy K5
scripts. . '4‘%‘? fﬁffz
CcO2 state, explain and usé data str' c,f'i;es in R and of %ylons to %KS
develop R programs. i, . i
Cco3 state, expl@iﬁf&%ﬁ@;f:'éf,gontrol strucf’uiﬁs,,m R to deve]ﬂ'p’/%’]@ K5
programsi i/ i, ’f%,d
COo4 apply R pacgages for d;ﬁ‘a tidying, data“manipulation and | K2, K3
datffmsuallzatfpn,, :’f’}'/’fﬁ,”w, 4'%; s
CO5s applf&packages‘f%‘ S a;/:;é;‘i‘fc:a?l Qﬁ]p/utmg, machitf¢ learning | K5
models“"’w’cjg crawlin@and dynamlc”'ﬁpp,prt generation.
,é:-,/ ///?, /’37/ ﬁf%

lculatmn Mat xx, CO-POM 1trix) /{w
l////f;':é/x, // ’I/;,;;//’% /,’/;”/M

Course’

CO POI/,«//{%/,I%@ PO3 B’%}{ PO57P06 | PO7| PO8 | PO9 | PO10 | POL1 | POI12
col |3 @12 (1™, |- |- |1 [2 |2 - 2
co2 |3 372 1 2 3 - 1 2 2 = 2
co3 |3 3 %:;';/-, [ S = e 2 - 2
co4 |3 3 (21 (3 |- |- |1 |2 |2 - 2
COos |3 8 12 L1 & e e B3 3 - 2
Average | 3 3 2 I .. - - 1 2 2 - 2

I Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation, put“-“

¥ .
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Data Science Lab-2

Course Code: NMA-220 L-T-P-C: 0-0-4-2

OBJECTIVE: The objective of this course is to educate the students about:

+ Application of visualization techniques and statistical methods for EDA.
+ Use of Hypothesis tests and time series models.

* Applications of machine learning algorithms to solve real-world problems.

On satisfying the requirements of the course e{n’ upon its
successful completion, students will have knowléd/g;l skills/
competency to: Y, %,
CO 1 | Interpret data /big data using v1suallzatlon p kages inR %%, |K3,K5
CO 2 | Perform EDA: description, ‘poxféiﬁtmn and réfg ;:/&smn analytic§47K2, K5
using R packages y Wy 7
CO 3 | Apply hypothesis tests of Siggiifi canc’g and time seriesHg els
Uy, /,gf,«,, //
CO 4 | Implement DimensignalityReduction andclﬁstermg using Rf/f}?/
7 ;/f,af/?/_-l D ’:’/
S i, k72
CO 5 | Implement Regresswn and cféé‘éif cation using R 2, K5
"‘/:-_ % ’4’/»?4:»
/?', ‘}":1;::4}"5/ // ;” rrrs ’7{; ’:51
,/%:/51 / //’f”;{» /"1’:'!/';./)' I‘V":;u./"j’:’ "
Course Artlcu!atlalj}\j[atnx ,Q,/fEQM atri {’?,,3, W
CO /,4;]:3[ PO%%}}% PO44Z ,Bé% /ﬁ;f}PO'i PO8 | PO9 | PO10 | PO11| POI12
Col |37, | 3742 744 |3 %7 - |1 [2 |2 - 3
co2 |3 777 |2 V|3 2 |- |1 |2 [2 - 3
co3 (3 4, 12 |1%3 |- |- |1 |2 |2 - 3
Cco4 |3 2 |1 |7 |- |- |1 |2 |2 |- 3
CO5 |3 T L IT 17 1= @ I 15 |8 = 3
Average |3 3 1240 |3 [- |- [ 2|2 5 3

7

I: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) if there is no correlation, put“-*
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SYLLABUS

Implementation of the following algorithms / techniques using R/Tableau/power BI

* Advanced data visualization techniques.
* Basic statistical methods.
* Hypothesis tests of significance, parametric and non-parametric tests.
* Time series models.
* Dimensionality Reduction and clustering.
* Regression and classification.
* Naive Bayes / KNN/SVMs. -
* Decision tree /Ensemble techniques/ text mining. y’:};%?
W,
LAB WORK: 20-30 R Codes of real life problems are to be dg/%zgged and executed.
S ""‘.%’,‘if’::?
References: P, 2, 7,
1. Bharti Motwani “Data Analytics with/R”, W’[ﬁﬁ{ ’é{%/
2. Peng, R. “Exploratory Data Analysis'with R”, Egdn Publishing. 77
3. Pearson, R. K. “Explorato’g}rlﬁ’fé{f%/g}}alysis Using%RC ’j/”;/z'
Press. Wi iy Wy,

;’;
a0
S,

4. Baclawski, K. “Introduction’to Probabilify.

gy, with R”, Cf((ﬁjlﬁr;{ss ; /
S, {f/ 2, AJ%’ //
Any other textbook recon %ﬁﬁ%ﬁ;ﬂne lnstructor.’”’ff‘«’ff% W%’//
7 (:ff"f/; /":;’5?‘3’ 2
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