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Course Structure: As per the UGC guidelines, UG degree with honours in Mathematics includes core courses 

(CC), Ability Enhancement Compulsory Courses (AECC), Discipline Specific Elective (DSE), Generic 

Elective (GE), Skill Enhancement Courses (SEC) and Non Credit Courses (NCC). On the basis of these 

guidelines the course structure for B. Sc. (Hons.) Mathematics has been designed as detailed below: 

 

Sem. Course Type  Marks Credits 

CC DSE GE SEC AECC NCC 

I 2 -- 1 -- 1  500 20 

II 2 -- 1 -- 1 1 600 21 

III 3 1 1 -- --  600 30 

IV 3 1 -- 1 --  600 28 

V 2 1 -- 1 --  500 22 

VI 2 1 1 -- --  400 24 

Total 14 4 4 2 2  3200 145 

 

1st Semester  Contact 

Hrs. 

Marks Credits 

Subject Code Subject Course 

Type 

L T P Internal External Total 

BMATS1-121 Calculus-I CC-I 5 1 0 40 60 100 6 

BMATS1-122 Algebra-I CC-II 5 1 0 40 60 100 6 

BHSMC0-042 English AECC-I 2 0 0 40 60 100 2 

BMATS1-123 Fundamentals of 

Computer and its 

Applications 

GE-I 4 0 0 40 60 100 4 

BMATS1-124 Software Lab 

(Fundamentals 

of Computer  

and its 

Applications) 

GE-I 

Lab 

0 0 4 60 40 100 2 

 
Total  16 2 4 220 280 500     20 

2nd Semester  Contact 

Hrs. 

Marks Credits 

Subject Code Subject Course 

Type 

L T P Internal External Total 

BMATS1-221 Calculus-II CC-III 5 1 0 40 60 100 6 

BMATS1-222 Algebra-II CC-IV 5 1 0 40 60 100 6 

BHSMC0-

041 

Environmental Science AECC-II 3 0 0 40 60 100 3 

BMNCC0-

041 

Drug abuse: problem, 

management and 

prevention 

NCC-I 2 0 0 100 --- 100 0 

BMATS1-223 C  Programming GE-II 4 0 0 40 60 100 4 

BMATS1-224 C Programming Lab. GE-II 

Lab 

0 0 4 60 40 100 2 

 
Total  19 2 4 320 280 600 21 
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3rd Se mester   C ontact 

H rs.  

M arks  C redits 

Su bject Code  Su bject  C ourse 

Type  

L  T  P  Internal  E xternal Total  

B M A T S 1-321 Differential Equations-I C C- V  5  1  0  40  60  100 6  

B M A T S 1-322 A nalysis-I C C- VI  5  1  0  40  60  100 6  

B M A T S 1-323 N u mber Theory  C C- VII  5  1  0  40  60  100 6  

B M A T S 1-324 A nalytical Geo metry  D S E-I 5  1  0  40  60  100 6  

B M A T S 1-325 O bject Oriented 

Progra m ming Language 

using C++  

G E-III 4  0  0  40  60  100 4  

B M A T S 1-326 O bject Oriented 

Progra m ming 

Lab.  

G E-III 

Lab  

0  0  4  60  40  100 2  

 
Total   24  4  4  260  340 600     30 

4 th Se mester   C ontact 

H rs.  

M arks  C redits 

Su bject Code  Su bject  C ourse 

Type  

L  T  P  Internal  E xternal Total  

B M A T S 1-421 Differential Equations-II C C-

VIII 

5  1  0  40  60  100 6  

B M A T S 1-422 A nalysis-II C C-IX  5  1  0  40  60  100 6  

B M A T S 1-423 N u merical Methods  C C- X  5  1  0  40  60  100 6  

B M A T S 1-424 Theory of Probability D S E-II 5  1  0  40  60  100 6  

B M A T S 1-425 Progra m ming with 

P ython  

S E C-I 3  0  0  40  60  100 3  

B M A T S 1-426 Software Lab 

(Progra m ming with 

P ython)  

S E C-I 

Lab  

0  0  2  60  40  100 1  

 
Total   23  4  2  260  340 600     28 
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5 th Se mester   C ontact 

H rs.  

M arks  C redits 

Su bject Code  Su bject  C ourse 

Type  

L  T  P  Internal  E xternal Total  

B M A T S 1-521 Linear Algebra  C C- XI  5  1  0  40  60  100 6  

B M A T S 1-522 Differential Geo metry  C C- XII  5  1  0  40  60  100 6  

B M A T S 1-523 M echanics  D S E-

III 

5  1  0  40  60  100 6  

B M A T S 1-524 M A T L A B  S E C-II 3  0  0  40  60  100 3  

B M A T S 1-525 M A T L A B Lab.  S E C-II 

Lab  

0  0  2  60  40  100 1  

 
Total  

 
18 3  2  220  280 500     22 

 

 
6 th Se mester   C ontact 

H rs.  

M arks  C redits 

Su bject Code  Su bject  C ourse 

Type  

L  T  P  Internal  E xternal Total  

B M A T S 1-621 Co mplex Analysis  C C-

XIII 

5  1  0  40  60  100 6  

B M A T S 1-622 Discrete Mathe matics  C C-

XI V  

5  1  0  40  60  100 6  

B M A T S 1-623 Linear Progra m ming 

and Optimization  

D S E-

IV 

5  1  0  40  60  100 6  

B M A T S 1-624 M athe matical Methods G E-IV  5  1  0  40  60  100 6  

 
Total   20  4  0  160  240 400     24 

 

 

 



M R S P T U B. SC. (H O N S.) M A T H E M A TI CS S Y L L A B U S 2022  B A T C H 

O N W A R D S  

M A H A R A J A R A N JIT SI N G H P U N J A B T E C H NI C A L U NI V E R SIT Y, B A T HI N D A  

Page 4 of 29 

 

 

 

 

Subject Code- BMATS1-121                             L T P      C Total Hours: 90 

                                                                             5 1 0       6  

 

Course Objectives 

To make students fa miliar  with basic concepts of limit and continuity, Differentiability and differentials, 

Successive differentiation, D erivatives of higher order, Partial derivatives of higher order, Gradient, Curl and 

Divergence, Geo metrical interpretation and basic properties, Directional Derivative.  

Course Outcomes 

Students will be able to: 

1. Apply the knowledge of basic concepts of calculus in order to study theoretical development of different    

mathematical techniques and their applications. 

2. Develop the skills to sketch the curves in a plane using its mathematical properties in the different coordinate 

systems of reference. 

3. Apply derivatives for the computation of directional derivative and Optimization. 

4. Extend the knowledge of Partial derivatives of higher order for further exploration of the subject for going 

into higher education. 

UNIT-I (23 Hours) 

Basic concept of limit and continuity, Properties of limit and classification of discontinuities, Properties of 

continuous functions, Differentiability and differentials, Successive differentiation and Leibnitz theore m, 

D erivatives of higher order, nth derivative of well -known functions.  

UNIT-II (22 Hours) 

Co ncavity, Convexity, Points of inflexion, Increasing and decr easing function , Asy mptotes, Polar curves, 

M ultiple points, Tracing of Cartesian curves, Idea of som e well -kno wn para metric and polar curves, Curvature 

of a curve at a point, Radius of curvature for Cartesian , Para metric, Polar for ms, Centre of curvature.  

UNIT-III (22 Hours) 

Partial differentiation –Function of two variables, Partial derivatives of higher order, Ho mo geneous functions, 

Euler's theore m and its extension (with proof), Com p osite functions, Total derivative, Differentiation  of 

implicit functions and co m posite functions, Jacobians and its properties.  

UNIT-IV (23 Hours) 

Tangent plane and nor mal to a surface, Maxi ma and Mini ma of functions of two variables, Working rule to  

find the extre me values of a function z= f (x, y), Lagrange’s method of undet er mined multipliers, Gradient, 

Curl and Divergence, Geo m etrical interpretation and basic properties, Directional Derivative.  

 

Recommended Books: 

1. G. B. Tho mas, M. D. Weir, J. Hass: Tho mas’ Calculus (T welfth Edition), Pearson  Education.  

2. Gorakh Prasad: Integral Calculus, Fourteenth Edition, Reprint 2007, Pothishala Private Li mited, Allahabad.  

3. Zafar Ahsan: Differential Equations and Their Applications, Second Edition, Pren tice  Hall of India Private 

Li mited, Ne w Delhi.  

4. B.S. Gre wal, Higher Engineering Mathe matics , Khanna Publishers, 35th Edition, 2000. 

5. Er win Kreyszig: Ad vanced En gineering Mathe matics, 9th Edition, John Wiley & Sons, 2006. 

C alculus-I 
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Subject Code- BMATS1-122                                 L                 T      P      C                                            Total Hours: 90 

                                                                                 5 1 0   6 

    

Course Objectives 

D efine and interpret the concepts of basic algebra, Introduction of Group, Nor mal sub groups, Quotient subgroups, 

ho mo morphis m, iso morphis m per mutation group and its properties.  

Course Outcomes 

Students will be able to:  

1. U nderstand the concept of groups and its properties.  

2. A nalyze& de monstrate different types of algebraic structures  such as subgroups Nor mal subgroups and Quotient     groups 

to understand and use the funda mental results in Algebra.  

3. Apply the concepts of iso morphis m and ho mo morphis m for groups to solve different types of proble ms.  

4. Access the idea of counting subgroups and analyse all groups to relate with one special group.  

UNIT-I (25 Hours) 

D efinition of a group, its exa mples and simple properties, Abelian group, Groups of transfor mations, 

Subgroups, Generation of groups and cyclic groups, Order of group.  

UNIT-II (22 Hours) 

Coset deco mp osition, Lagrange's theore m and its consequences, Fer mat's and Euler's theore ms. Nor m al 

subgroup, Quotient group.  

UNIT-III (22 Hours) 

H o mo morphis m, theore ms  on ho mo morphis ms, Isom orphis m, Auto morphis m,  theore ms on iso morphisms,  

Fresh men’s theore m.  

UNIT-IV (21 Hours) 

Direct products, Per mutation of group, Even and Odd per mutation, alternative group, Cayley theore m, Sylo w's 

theore ms (including proofs) and its applications.  

 

Recommended books: 

1. John B. Fraleigh, A First Course in Abstract Algebra, 7th  Ed., Pearson, 2002. 

2.  M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011.  

3. Joseph A Gallian, Conte mp orary Abstract Algebra, 4th Ed., Narosa,  1999.  

4. D avid S. Du m mit and Richard M Foote, ‘Abstract Algebra,’ John Wiley & Sons, 2004. 

5. Surjeet Singh and Qazi Zam eeruddin, ‘ Modern Algebra.’ 7th Ed, Vikas Publishing House, Ne w Delhi,1993.  

6. H erstein, I.N., ‘Topics in Algebra.’2 nd Ed, Vikas Publishing House,  1976. 

Algebra-I 
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E N G LIS H  

 

 
Su bject Code: B H S M C 0-042  L  T  P   C     Total Hours: 30   

                            2   0  0     2  

 

      U NI T-I (8 Hours)  

C o m m u nication Skills: Introduction, Definition, the Importance of Co m m unication,  

The Co m munication Process – Source, Message, Encoding, Channel, Decoding, Receiver, Feedback, 

Context  

Barriers to co m m u nication: Physiological Barriers, Physical Barriers, Cultural Barriers, Language 

Barriers, Gender Barriers, Interpersonal Barriers, Psychological Barriers, Em otional barriers  

      U NI T-II (7 Hours)  

Perspectives in Co m m unication: Introduction, Visual Perception, Language, Other fac tors affecting 

our perspective - Past Experiences, Prejudices, Feelings, Environ ment.  

Ele ments of Co m m u nication: Introduction, Face to Face Co m munication - Tone of Voice, Bo d y 

Language (Non-verbal co m munication), Verbal Co m munication, Physical Co m municatio n.  

      U NI T-III (7  Hours)  

C o m m u nication Styles:  Introduction, The Co m m unication Styles Matrix with exa mple for each  Direct 

Co m munication Style, Spirited Co m munication Style, Syste matic Co m m unication Style, Considerate 

Co m munication Style.  

Basic Listening Skills: Introduction, Self-A wareness, Active Listening, beco ming an Active Listener, 

Listening in Difficult Situations  

      U NI T-IV (8 Hours)  

Interview Skills: Purpose of an intervie w, Do’s and Don’ts of an interview  

Giving Presentations: D ealing with Fears, Planning your Presentation, Structuring Your Presentation, 

D elivering Your Presentation, Techniques of Delivery  

G roup Discussion: Introduction, Co m munication skills in group discussion, Do’s and Don’ts of group 

discussion.  

 

R eco m me n ded Books:  

1. Ruther Ford A. J., ‘Basic Co m munication  Skills for Technology’, 2nd Edition, Pearson 

Education,2011 .  

2. K u mar S. and Pushplata, ‘Co m munication Skills’, 1st Edition, Oxford Press , 2011 .  

3. Stephen P. Robbins, ‘Organizational Behaviour’, 1st Edition, Pearson, 2013 .  

4. Gill H., ‘Brilliant-Co m m unication Skills’, 1st Edition, Pearson Life, 2011 .  

5. G opala wa my R., ‘The A ce of Soft Skills: Attitude, Co m munication and Etiquettefor Success’, 5th 

Edition, Pearson,2013 .  

6. D alley D., Burton L. and  Margaret G., ‘Developing your Inf luencing Skills’, Green Hall, 1 st Edition, 

U niverse of Learning LTD, 2010.  

7. K onarnira, ‘Co m munication Skills for Professionals’, 2nd Edition, P HI, 2011 .  

8. Mitra B. K., ‘Personality D evelop ment and Soft Skills’, 1st Edition, Oxford Press, 2011 .  

9. ‘Soft Skill for Everyone’, Butter Field, 1stEdition, Cengage Learning India P vt. Ltd., 2011 .  

10  Francis Peters S.J., ‘Soft Skills and Professional Co m munication’, 1st Edition, Mc Gra w 

HillEducation, 2011 .  

11  John A., ‘Effective Co m m unication’, 4th Edition, Pan Mac Millan,  2009.  

12  A ubrey D., ‘Bringing out the Best in People’, 2nd Edition, Mc Gra w Hill, 1999  
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F unda me ntals of Com p uter and its Applications  

 

 

Subject Code- BMATS1-123                             L    T    P   C                                      Total Hours: 60                                                                      

                                                                           4    0   0      4 

Course Outcomes 

Students will be able to  

 

1. Learning the functional units and classify types of co mputers, ho w they process infor mation and how 

individual co mp uters interact with other co mp uting syste ms and devices.  

2. U n derstanding the concept of input and output devices of Co mp uter  

3. Learning concepts of Operating syste m and its types.  

4. G aining kno wledge about various MS Office services like W ord, Excel  and  Po werPoint.  

 

 

UNIT-I (15 hours) 

Functional Units of Computer System: CP U, registers, syste m bus, main me m ory unit, cache me mory, Inside a 

co mp uter, S MP S, Motherboard, Ports and Interfaces, expansion cards, ribbon cables, me mory chips, processors.  

Number System: Bit, Byte, Binary, Deci mal, Hexadecimal, and Octal Syste ms, Conversions and Binary 

Arith metic (Addition/ Subtraction/ Multiplication) Ap plications of IT.  

           UNIT II (15 hours) 

Devices: Input and output  devices (with connections and pract ical de mo), keyboard, mouse, joystick, scanner, 

O C R, O M R, barcode reader, web ca mera, monitor, printer, plotter.  

Memory: Pri mary, secondary, auxiliary me mory, R A M, R O M, cache me mory, hard disks, optical disks,  

concept of co mpiler and interpreter.  

           UNIT – III (15 hours) 

 Operating System: Batch , multiprogra m min g, time sharing, network operating syste m, on -line and real ti me 

operating syste m, Distributed operating syste m, multi -processor, Multi-tasking.  

W o rd processing : Editing features, for matting features, saving, printing, table handling, page 

settings, spell-checking, macros, mail-merge, equation editors.  

            UNIT IV (14 hours) 

Spreadsheet: Workbook, worksheets, data types, operators, cell for mats, freeze panes, editing features,  form atting 

features, creating for mulas , using for mulas, cell references, replication, sorting, filtering,  functions, Charts & 

Graphs. 

Presentation Graphics Software: Te mplates, vie ws, for matting slides, slides with graphs, ani mation,  using 

special features, prese nting slide sho ws.  

Recommended Books: 

1. V. Rajara man, ‘Funda mentals of Co mp uters’, 5 th Edn ., P HI, 2010.  

2. Satish Jain, ‘Infor mation Technology Concepts’, 4 th Edn., BP B Publications, 2006.  

3. Turban, Mclean and Wetherbe, ‘Infor mation Technology for Manage ment’,  4 th Edn John Wiley & Sons, 

2006. 

4. Co urter G, ‘ Mastering M S Office 2000 Professional’, 3 rd Edn., BP B Publication, 2006.  
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Subject Code- BMATS1-124                                 L    T    P   C                                        Total Hours : 60                                                                       

                                                                           0    0   4      2 

 

Course Outcomes 

Students will be able to  

1. Learning the functional units and classify types of co mputers, ho w they process infor mation and how 

individual co mp uters interact with other co mp uting syste ms and devices.  

2. U n derstanding the concept of input and output devices of Co mp uter  

3. Learning concepts of Operating syste m and i ts types.  

4. G aining kno wledge about various MS Office services like W ord, Excel and  Po werPoint.  

 

 

List of following programs are as follows: 

1. Fa miliarizing with P C and W I N D O W S co m man ds,  

2. Learning file creation co m m an ds.  

3. To learn to set up an e mail account and send and receive e mails.  

4. Learning to use M S Office: MS W O R D, M S E X C E L & M S Po werPoint.  

5. Using M S- W O R D Tools  to create Resu me.  

6. I mple mentation of various po werpoint presentations tools.  

7. Perfor ming various excel operations.  

8. Create envelopes inserting your mer ge fields for the recipient’s na me and address. Save the merged 

envelopes as Mail Merge Envelopes.  

 

Recommended Books 

1. V. Rajara man, ‘Funda mentals of Co mp uters’, 5 th Edn ., P HI, 2010.  

2. Satish Jain, ‘Infor mation Technology Concepts’, 4 th Edn., BP B Publicatio ns, 2006.  

3. Turban, Mclean and Wetherbe, ‘Infor mation Technology for Manage ment’, 4 th EdnJohn Wiley & Sons, 

2006. 

4. Co urter G, ‘ Mastering M S Office 2000 Professional’, 3 rd Edn., BP B Publication, 2006.  

 

 C alculus-II  

Subject Code- BMATS1-221                                      L  T  P    C                                 Total Hours:  90 

                                                                                      5   1   0     6 

Course Objectives  

To Introduce the Concepts of Areas under curves, Vol u me and surfaces of revolution of curves, Definite integrals, 

double integrals and Green, Gauss and Stokes Theore m s.  

Course Outcomes 

Students will be able to: 

1. Ap ply the kno wledge of advanced concepts of calculus in order to stud y theoretical develop ment of  

different mathe matical techniques and their applications.  

2. Use the idea of reduction for mulae enables to solve an integral proble m by reducing it to a proble m of 

solving an easier integral proble m.  

3. D evelop the kno wledge of co mp uting the area of surfaces of revolution and the volu me of solids b y 

integrating over cross-sectional areas.  

4. Extend the kno wledge of scalar surface integrals, vector surface integrals, theore ms of Green, Gauss and 

Stokes for exploring its use in ph ysical sciences.  

Software Lab (Funda me ntals of Co mputer and its Applications)  
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UNIT-I (22 hours) 

Arc for mula for the Cartesian equation y=f(x), Other expressions for lengths of arcs, Areas under curves, Area 

for mulas for para metric, Polar equation, Area of the closed curve, Volu me and surfaces of revolution of 

curves, Area of the surface obtained by rev olving the curve about axes.  

UNIT-II (23 hours) 

Integration by partial fractions, Integration of rational  and irrational functions, Properties of definite integral, 

Reduction for mulae for integrals of rational, Trigono m etric, Exponential and Logarith mic fu nction and of their 

co mbinations, Reduction for mulae for integral of the for m 
2

0

sin



 dn
, 

2

0

cos



 dn
, 

2

0

cossin



 dnm
. 

UNIT-III (22 hours) 

I mproper Integral and special function - Beta and Ga m m a functions and their properties.  

D o uble integrals (Cartesian), Change of order of integration in double integrals, Change of variables (Cartesian to 

polar), Applications: Areas and volu mes, Centre of mass and gravity.  

 

UNIT-IV (23 hours) 

Triple integrals (Cartesian), Si mple applications involving cubes, Sphere and  rectangular parallelepipeds, 

Scalar line integrals, Vector line integrals, Scalar surface integrals, Vector surface integrals, Theore ms of 

Green, Gauss and Stokes.  

Recommended Books: 

1. G. B. Tho mas and R.L. Finney: Calculus and Ana lytic geo m etry, 9th Edition, Pearson, Reprint, 2002. 

2. T. Veerarajan: Engineering M athe matics for first year, Tata Mc Graw -Hill, New Delhi, 2008. 

3. B. V. Ra mana: Higher Engineering Mathe matics, Tata Mc Graw Hill New Delhi, 11th Reprint, 2010. 

4. B.S. Grewal: Higher Engineering Mathe matics, Khanna Publishers, 35th Edition, 2000. 

5. Erwin Kreyszig: Advanced Engineering Mathe matics, 9th Edition, John Wiley & Sons, 2006. 

 
 

 

Subject Code- BMATS1-222                                      L   T   P    C                              Total Hours: 90 

                                                                                      5     1   0     6 

Course Objectives 

To Introduce the Concepts of Ring, Ideals, Ring Ho m o morphis m, Integral do main , Division rings  , Fields , Inner 

Product spaces  and their properties .  

Course Outcomes 

Students will be able to:  

1. U n derstand the concept of Rings , Fields and their properties.  

2. An alyze & de mo nstrate different types of algebra ic structures such as sub rings, Ideals and Quotient rings to 

understand and use the funda mental results in Algebra .  

3. Ap ply the concepts of iso m orphis m and ho mo morphism for rings to solve different types of proble ms.  

4. Access the idea of inner product space and deter mine it ’s orthogonally on vector space, including gra m –

sch midth orthogonalisation  to obtain orthonor mal basis.  

UNIT-I (21 hours) 

D efinition and exa mples of a ring, Its properties, Integral do mains, Characteristics of ring, Division rings and 

Fields.  

UNIT-II (21 hours) 

Sub-rings, Ideals and Quotient rings, Ring ho mo morphis m, iso morphis m and related theore ms.  

 

UNIT-III (24 hours) 

Field of quotients, polynomial rings, Euclidean ideal do main, Euclidean do main , definition of fields and its 

properties, subfield.  

 

Algebra-II 
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UNIT-IV(24 hours) 

 Inner product, Length, Inner product spaces, Orthogo nality, Orthogonal projections, Cauchy -Sch wartz 

inequality, Gra m Sch midt orthogonalisation process.  

 

Recommended books: 

1. David S. Du m mit and Richard M Foote, ‘Abstract Algebra,’ John Wiley & Sons, 2004. 

2. Surjeet Singh and Qazi Za meeruddin, ‘ Modern Algebra.’ 7th Ed, Vikas Publishing House, Ne w Delhi,1993. 

3. H erstein, I.N., ‘Topics in Algebra.’2nd Ed, Vikas Publishing House, 1976. 

4. John B. Fraleigh, A First Course in Abstract Algebra, 7th Ed., Pearson, 2002. 

5. M. Artin, Abstract Algebra, 2nd Ed., Pearson, 2011. 

6. Joseph A Gallian, Conte mp orary Abstract Algebra, 4th Ed., Narosa, 1999. 

7. George E Andre ws, Nu mber Theory, Hindustan Publishing Corporation, 1984. 

8. S. Lang, Introduction to Linear Algebra, 2nd Ed., Springer, 2005. 

 
 

 

 

Su bject Code:  B H S M C 0-041             L  T P   C        Total Hours: 45  

               3  0  0      3 

 

 

       U nit-I  (08 Hours)  

The Multidisciplinary nature of environ mental studies, Natural Resources: Rene wable and  non -

rene wable resources  

      U nit-II (15 Hours)   

N atural resources and associated proble ms  

a) Forest resources; b) W ater resources; c) Mineral resources; d) Food resources; e) Energy resources; f) 

Land resources: Role of an individual in conservation of natu ral resources.  

      U nit-III (12 Hours)   

Ecosyste ms, Concept of an ecosyste m, Structure and function of an ecosyste m, Introduction, types, 

characteristic features of the ecosyste ms (a) Forest ecosyste m (b) Grassland ecosyste m (c) (d) Desert 

ecosyste m (e) Aquatic ecosyste ms (ponds, strea ms, lakes, rivers, oceans, estuaries)  

      U nit- IV  (10 Hours)   

Environ mental Pollution: Air pollution; W ater pollution; Soil pollution  

 

R eco m me n ded Books (Latest edition):  

1. Y.K. Sing, Environ mental Science, Ne w Age I nternational Pvt, Publishers, Bangalore  

2. Agar wal, K.C. 2001  Environ mental Biology, Nidi Publ. Ltd. Bikaner.  

3. Bharucha Erach, The Biodiversity of India, Map  in Publishing Pvt. Ltd., Ah medabad – 380 013, India,  

4. Brunner R.C., 1989 , Hazardous W aste Incineration, Mc Gra w Hill Inc. 480p  

5. Clark R.S., Marine Pollution , Clanderson Press  Oxford  

6. Cunningha m, W.P. Cooper, T. H. Gorhani , E & Hep worth, M.T. 2001 ,  Environ mental Encyclopedia, 

Jaico Publ. House, Mu m bai, 1196p  

7. De A.K., Environ men tal Che mi stry, Wiley Eastern Ltd. 8. Do wn of Earth, Centre for Science and 

Environ ment  

 

 

 

 
 

ENVIRONMENTAL SCIENCES  
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Su bject Code:  B M N C C 0-041             L  T P  C         Ti me Allowed: 30 Hrs.  

               2  0  0    0 

 

 

       U nit-I  (06 Hours)  

M eaning of Drug Abuse: Meaning: Drug abuse, Drug dependence and Drug addiction. Nature and extent 

of drug abuse in India and Punjab.  

      U nit-II (08 Hours)   

Consequences of Drug A buse: Individual: Education, E mploy ment, Income. Fa mily: Violence. Society: 

Cri me. Nation: La w and Order proble m.   

      U nit-III (08 Hours)   

Prevention of Drug Abuse: Role of Fa mily: Parent -child relationship, Fa mily support, supervision, 

shipping values, active scrutiny. School: Counselling, Teacher as role -m odel, Parent-teacher-health 

professional coordination , Rando m testing on students.  

      U nit- IV  (10 Hours)   

Treat ment and Control of Drug Abuse: Medical M anage ment: Medication for treatment and to reduce 

withdra wal effects. Psychological Manage ment: Counselling, Behavioural and Cog nitive therapy. Social 

M anage ment: Fa mily,  Group therapy and  Environ mental intervention. Treat ment: Medical, 

Psychological and Social Manage ment. Control: Role of Media and Legislation.   

 

R eco m me n ded Books (Latest edition):  

1. Ra m Ahuja, ‘Social Proble ms in India’, Ra wat Publications, Jaipur, 2003.  

2. ‘Extent, Pattern and Trend of Drug Use in India’, Ministry of Social Justice and E mpo wer ment, G ovt. 

of India, 2004.  

3. J.A. Inciardi, ‘The Drug Cri me Connection’, Sage Publications, Beverly Hills,1981.  

4. T. Kapoor, ‘Drug Epide mic a mong Indian Youth’, Mittal Publications, Ne w Delhi,1985.  

5. Kessel, Neil and Henry W alton, ‘Alcoholism, H ar mond W orth’, Penguin Books,1982.  

6. Ish war Modi and Shalini Modi, ‘Addiction and Prevention’, Ra watPublications,Jaipur, 19 97. 7. 

‘National Household Survey of Alcohol and Drug Abuse’, Clinical Epide miological Unit, All India 

Institute of Medical Sciences, Ne w Delhi, 2003 &2004.  

8. Ross Coo mber and Others, ‘Key Concept in Drugs and Society’, Sage Publications, Ne w Delhi,2013.   

9. BhimSain, ‘Drug Addiction Alcoholis m, S moking Obscenity’, Mittal Publications, Ne w Delhi,1991.  

10. Ranvinder Singh Sandhu, ‘Drug Addiction in Punjab: A Sociological Study’, Guru Nanak D e v 

U niversity, A mritsar,2009.  

11. Chandra Paul Singh, ‘Alcohol a nd Dependence a mong Industrial W orkers’, Shipra,Delhi, 2000.  

12. S. Suss man and S.L. A mes, ‘Drug Abuse: Concepts, Prevention andCessation’, Ca mb ridge 

U niversity Press,2008.  

13. P.S. Ver ma, ‘Punjab’s Drug Proble m: Contours and Characteristics’, Vol. LII, No. 3, P.P. 40-43, 

Econo mic and Political W eekly, 2017. 1  

14. ‘ W orld Drug Report’, United Nations Office of Drug and Cri me,2016.  

15. ‘ W orld Drug Report’, United Nations Office of Drug and Cri me,2017.  
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Subject Code- BMATS1-223                                L      T      P        C                                  Total Hours:60  

                                                                                 4      0       0         4 

Course Objectives 

1. The intention is for the student to be able to articulate and de monstrate a basic understanding of the funda mental 

concepts of infor mation technology and office tools.  

2. The objective of this course is to help the students in finding solutions to various real life proble ms and  converting the 

solutions into co mputer progra m using C language (structured progra m ming).  

 

Course Outcomes 

1. U nderstand the funda mentals of C progra m ming.  

2. Students should be able to write algorith ms for solving various real life proble ms.  

3. Ability to i mple me nt fundam ental data structures in C.  

4. I mple ment different operations on functions & files.  

UNIT-I (16 hours) 

C progra m min g: Introduction to C language, Evolution and characteristics of C language, Character set, 

K e y words, Identifiers, Data types, Variables,  Constants, Operators, Expressions, Type  conversion and typ e 

casting, Overvie w of pre-processors, Structure of a C progra m, Input and output state ments  

    UNIT-II (16 hours) 

 Control State ments: Basic progra m min g constructs, ‘if’, ‘if -else’, ‘nested-if’ statem ents, Conditional operator, 

‘for’, ‘while’, ‘do - while’, S witch, Break, Continue.  

                                                                           UNIT-III (15 hours) 

Arrays and strings need  for an array, Declaration and initialization, Ba sic operation on arrays , 

M ultidi mensional array, Structures, Union, Introduction to strings, String handling, Pointers Introduction, 

D eclaration and initialization, Pointers and arrays: Si mi larities and advantages/disadvantages of using pointers.  

UNIT-IV (14 hours) 

Functions and Storage classes need for functions, Prototype, Function definition , Function call, Return typ e 

and Return state ment, Passing argu ments, Functions and arrays, Functions and pointers, Recursive functions, 

Difference between recursion and iteration storage classes, Files Introduction, File Operations, Character I/O ,  

String I/O, Nu meric I/O, For matted I/O, Block I/O.  

 

Recommended Books 

1. Shubhnandan Ja m wal, ‘Progra m min g in C’, 3rd Edn., Pearson.  

2. E. Balagurusa my, ‘Progra m ming in A N SI C’, 3r d Edn., Tata Mc Gra w Hill.  

3. V. Rajara man, ‘Funda mentals of Co mp uters’, 3rd Edn., P HI.U NIT -II (8 Hrs.) C progra m min g:  

4. P.K Sinha, ‘Co mp uter Funda mental’, 5th Edn., BP B Publication.  

5. Brian Kernighan and Dennis Ritchie, ‘C Progra m min g Language’, 2nd Edn., P HI.  

6. B yron Gottfried, ‘Progra m ming with C’, 2nd Edn., Tata Mc Gra w Hill.  

7. Y ashvant P. Kanetkar, ‘Let us C’, 4th Edn., BP B Publications, Ne w Delhi.  

8. R.S. Salaria, ‘Application Progra m ming in C’, Edn’, Khanna Book Publishing.  

 
 

 

Subject Code- BMATS1-224                                         L    T    P    C                            Total Hours:60  

                                                                                          0     0    4     2 

Course Objectives 

1. Th e intention is for the student to be able to articulate and de mo nstrate a basic understanding of the 

funda mental concepts of infor mation technology and office tools.  

2. Th e objective of this course is to help the students in finding solutions to various real life proble ms  and 

converting the solutions into co mp uter progra m using C language (structured progra m min g).  

Course Outcomes 

1. U nderstand the funda mentals of C progra m ming.  

2. Students should be able to write algorith ms for solving various real life proble ms.  

C Progra m ming Lab  

C Progra m ming  
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Differential Equations– I 

3. Ability to i mple ment fundam ental data structures in C.  

4. I mple ment different operations on functions & files.  

List of following programs are as follows: 
 

1. O p erators: Arith metic, Logical, Conditional, Assign m ent, Incre ment/Decre ment operators  

2. D ecision Making: s witch, if -else, nested if, else-if ladder, break, continue, go to  

3. Lo ops: while, do- while, for  

4. Functions: Definition, Declaration, Call by value, Call b y reference, Recursive Function  

5. Arrays: Arrays declarations, Single and multi -di mensional, Strings and string functions  

6. Pointers: Pointer declarations, Pointer to function, Pointer to array. 

Recommended Books 

1. Shubhnandan Ja m wal, ‘Progra m min g in C’, 3rd Edn., Pearson.  

2. E. Balagurusa my, ‘Progra m ming in  A N SI C’, 3rd Edn., Tata Mc Gra w Hill.  

3. V. Rajara man, ‘Funda mentals of Co mp ut ers’, 3 rd Edn ., P HI.  

4. P.K. Sinha, ‘Co mp uter Funda mentals’, 5th Edn.’, BP B  Publication.  

5. Brian Kernighan and Dennis Ritchie, ‘C Progra m min g Language, 2nd Edn., P HI.  

6. B yron Gottfried, ‘Progra m ming with C’, 2nd Edn., Tata Mc Gra w Hill.  

7. Y ashvant P. Kanetkar, ‘Let  us C’, 4th Edn., BP B Publications, Ne w Delhi.  

8. R.S. Salaria, ‘Application Progra m ming in C’, 2nd Edn ., Khanna Book Publishing.  

Subject Code- BMATS1-321                                             L      T       P     C                      Total Hours: 90  

                                                                                             5       1        0       6 

Course Objectives 

To introduce the theoretical  concepts of ordinary and partial differential equations.  

Course Outcomes 

Students will be able to:  

1. U n derstand the concept of ordinary differential equation, for mation and order and degree of differential 

equation etc.  

2. Ap ply various methods to Solve first order non -linear differential equation and linear differential equations 

of higher order .  

3. Ap ply various po wer series methods to find series solution of differential equations.  

4. Ap ply differential equations to significant applied and theoretical proble ms.  

UNIT-I (25 hours) 

Ele mentary Methods in Ordinary Differential Equation : Degree and order  of a differential equation, 

For mation of a differential equation,  General, particular, and singular solutions , Equations of first order and 

first degree, Equations in which the variable are separable, Ho mo geneous equations, Linear equations an d 

equations reducible to linear for m, First order exact equations and integrating factors.  

UNIT-II (23 hours) 

First order higher degree equations solvable for x, y, p, Clairaut's for m and singular solutions, Linear 

differential equations with constant coefficients,  method of variation of para meters, method of undeter mined 

coefficients. 

UNIT-III (21 hours) 

H o mo geneous Linear differential equation with variable coefficients: Cauch y Linear equation and Legendre 

linear equation. Differential Operator method: Linear depen dent, Independent, W ro nskian, Operator method 

for linear syste m with constant coefficients.  

UNIT-IV (21 hours) 

Po wer Series solution about an ordinary point, solutions about singular points, The method of Frobenius, 

Series solutions of Bessel equation and Legendre equation, Bessel function and their Integral expression & 

recurrence relations, Legendre Polyno mials , Rodrigues’s for mula, Recurrence relations, Generatin g 
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functions and Orthogonal properties.  

Recommended books: 

1. W. E.Bo yce and P.C.Diprim a : Ele me ntary Differential Equations and Boundary value proble ms, John 

Wiley, 1986. 

2. R. K. Jain and S.R.K.Iyengar: Advanced Engineering M athe matics, 2nd Edition, N arosa   Publishing 

H o use, 2003. 

3. E.L.Ince: Theory of Ordinary Differential Equations. D o ver ,1956. 

4. M. Braun, ‘Differential Equations and Their Applications’, 4th Edn., Springer,  2011. 

5. F. Braue and J.A. Nohel, ‘The Qualitative Theory of Ordinary Differential Equations’, Do ver   Publications, 

1989. 

6. E. A. Coddington, ‘Ordinary Differential Equations’, Tata Mc Gra w  Hill, 2002. 

 

 A nalysis-I  

Subject Code- BMATS1-322                                    L       T        P        C                         Total Hours : 90 

                                                                                   5        1         0      6 

Course Objectives 

To Introduce the Concepts and to Develop Working K n o wledge of Sets and Functions, Binary and deci mal 

representation of real nu m bers, Infinite series, Continuous functions, unifor m continuity, Differentiability an d 

D erivatives o f real functions.  

Course Outcomes 

Students will be able to  

1. U n derstand man y properties of the real line ℝ, including co mpleteness and Archi m edean properties  

2. Ap ply the ratio, root, and alternating series and limit com p arison tests for convergence and absolute 

convergence of an infinite series of real nu mb ers.  

3. U n derstand the concept of continuous functions, unifor m continuity and discontinuity  

4. Ap ply mean value theore m,  Taylor’s theore m  

                                                                       UNIT-I (23 hours)  

Real Numbers 

Preliminaries: Sets and Functions, Mathe matical induction, Finite and infinite sets. Algebraic and order 

properties of R, Absolute value and the real line, Co mpleteness property of R, Applications of supre mu m 

property, Archi medean property, Density of rational nu mb ers in R, Intervals - Characterization theorem, 

N ested intervals, Nested interval property, The uncountability of R, Binary and deci mal representation of real 

nu mb ers.  

UNIT-II (21 hours) 

Sequences of Real Numbers  

A sequence in R, The li mit of a sequence, Convergence of a sequence,  Uniqueness of limits, Li mit theore ms, 

M o n otone sequence, Euler’s nu mber, Subsequence, Divergent criteria, Monotone subsequence theore m, Bolzano - 

W eierstrass theore m, Cauch y sequence, Cauchy convergence criterion, Properties of divergent sequences.  

UNIT-III (22 hours) 

Infinite Series 

Infinite Series, Convergence of infinite series, The nth ter m test, Cauch y criterion for series, The har mon ic 

series, P- series, Co mparison test.  

Ab solute convergence, Tests for absolute convergence - The root test, The ratio  test, The integral test, Th e 

Rabbe’s test, Logarith mic test, Gauss test, Alternating series, Leibnitz test, Dirichlet test, Abel’s test.  

UNIT-IV (24 hours) 

Limits and Continuity of Functions 

Li mits and Continuity of functions, Cluster point of a subset of R , Li mit of a function at a cluster point of a set, 

Sequential criterion for the limits, Divergence criterion , Li mit theore ms, Squeeze theore m, Infinite li mits.  

Co ntinuous functions, Sequential criterion of continuity, Discontinuity criterion, Co mbinations  of continuous 

functions- su m, Difference, Product and quotient  and co mp ositions. Continuous functions on intervals, 
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N u m ber Theory  

Bo undedness theore m, M axi mu m - Mini mu m theorem, Bolzano’s Inter mediate value theore m, Preservation of 

intervals theore m.  

U nifor m continuity, Non-unifor m continuity criteria, U nifor m continuity theorem, Lipschitz functions, Continuous 

Extension theore m, Approxi mations of continuous functions by step functions and by piece wise linear functions, 

W eierstrass Approxi mation  theore m.  

 

Recommended Books: 

1. R O B E R T G. Bartle and D o nald R. Sherbert, Introduction to Real Analysis, 3/e, John Wiley & Sons, 

Inc.2000. 

2. W alter Rudin, Principles of Mathe matical Analysis, 3/e, Mc Gra w - Hill, 1976. 

3. S.C. Malik and Savita Arora, Mathe matical Analysis, N e w Age Internationa l Publisher, Reprint 2008. 

4.  T. M. Apostol, Mathe ma tical Analysis, 2/e, Narosa Publishing House, Reprint 2002. 

 

Subject Code- BMATS1-323                                            L   T   P   C                                  Total Hours: 90 

                                                                                            5    1    0    6 

Course Objectives 

To introduce the concept of Division algorith m, Euclid's algorith m, Modular arithm etic, Arith metic   modulo p, 

Greatest integer function.  

Course Outcomes 

Students will be able to:  

1. Find quotients and re mainders fro m integer division, Division algorith m, Apply Euclid's algorith m for the 

greatest co m mo n divisor, Linear Diophantine equations, Pri me nu mb ers  

2. Learn about congruence, residue classes an d least residues add and subtract integers, modulo n, multiply 

integers and calculate po we rs, modulo n, Si multaneous linear congruence’s  

3. Fa miliarise with Arith metic modulo p and related theore ms, Solving congruences m o d ulo pri me po wers.  

4. Learn about  Euler’s Phi function, Euler's theore m and   properties of the Phi Function  

 

UNIT-I (25 hours) 

Division algorith m, Euclid's algorith m for the greatest co m mo n divisor, Linear Diophantine equations, Pri me 

nu mb ers, Funda mental theore m of arith metic, infinitude of pri mes, Distribution of pri mes, twin pri mes, 

Goldbach conjecture, Fer m at pri mes.  

UNIT-II (23 hours) 

M o d ular arith metic, Basic properties of congruence’s, linear congruence’s, Simultaneous linear  

congruence’s, Chinese Rem ainder Theore m, An extension of Chinese  Re mainder Theore m.  

UNIT-III (23 hours) 

Arith metic modulo p, Fer mat's little theore m, Wilson's theore m, Pseudo -prim es and Car michael 

nu mb ers, Solving congruences modulo pri me po wers.  

UNIT-IV (19 hours) 

Greatest integer function, τ and σ functions, Mobius Inversion for mula, Euler’s Phi function, Euler's theorem, 

so me properties of the Phi Function.  

 

Recommended Books: 

1. D. Burton: Ele mentary Nu m b er Theory, Sixth Edition , Mc Gra w - Hill. 

2. Niven and Zucker man: An Introduction To Nu mb er Theory.  

3. T. M. Apostol, ‘Introdu ction to Analytic Nu mber Theory’, Springer.  

4. Paul T. Bate man, ‘Analytic Nu mb er Theory’, World scientific.  

5. H. Rosen Kenneth, ‘Ele mentary Nu mb er Theory’, 6th Edn.  

6. G. H. Hard y, ‘An Introduction to the Theory of Nu mb ers’, 6th Edn.  
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A nalytical Geo metry  

O bject Oriented Progra m ming Language Using C++  

 

Subject Code- BMATS1-324                                     L     T      P      C                                   Total Hours: 90 

                                                                                      5      1      0       6 

Course Objectives 

D efine and interpret the concepts of Transfor mation of axes, cone, sphere and cylinder.  

Course Outcomes 

Students will be able to:  

1. U n derstand the relationship between different coordinate syste ms, transfor mation of axes and intersection of 

three planes.  

2. Ap ply the kno wledge to ob tain the equation of cone, enveloping cone, tangent plane, reciprocal cone of given  

cone and prove their results.  

3. D evelop the equation of cylinder, right circular cylinder, enveloping cylinder.  

4. Introduce the fa mily of spheres passing through a circle, ta ngent planes and nor m al lines to a sphere and radical 

planes.  

 

UNIT-I (21 hours) 

Transfor mation of axes, Shifting of origin, Rotation of axes, Reduction of the second degree equation into 

standard for ms by transform ation of co -ordinates, Intersection of three planes, Co ndition for three planes to 

intersect in a point or along  a line or to for m a pris m.  

UNIT-II (23 hours) 

Co ne with a vertex at the origin as the graph of ho mo geneous equation of second degree in x, y, z, Cone as a 

surface generated by a line p assing through a fixed curve and fixed point outside the plane of the curve, Right 

circular and elliptic cones.  

UNIT-III (24 hours) 

C ylinder as surface generated by a line mo ving parallel to a fixed line and through fixed curve.  Different kinds of 

cylinders such as right circular, elliptic, hyperbolic and parabolic in standard forms.  

UNIT-IV (22 hours) 

Sphere, Section of a sphere b y a plane, Spheres of a given circle, Intersection of a line and a sphere, Tangent line, 

Tangent plane, Po wer of a point w.r.t. a sphere, Radical planes.  

 

Recommended Books 

1. Gorakh Prasad and H.C. Gupta, Text Book on Coordinate Geo metry.  

2. S.L. Loney, The Ele ments of Coordinate Geo metry, M ac millan and Co mp an y, Lo ndon.  

3. N arayan, S.: Analytical Solid Geo metry, Sultan Chand  & Sons (2005). 

4. Kreyszig, E.: Ad vanced Engineering Mathe matics.  

5. Th o mos, G.B. and Finney, R.L.: Calculus and Analytic Geo metry  

 

Subject Code- BMATS1-325                                  L       T       P       C                                   Total Hours: 60 

                                                                                   4        0       0        4 

Course Objectives 

1. Th e intention is for the student to be able to articulate and de mo nstrate a basic understanding of the  

        funda mental concepts of infor mation technology and office tools.  

2. Th e objective of this course is to help the students in finding solutions to various real life proble ms and 

converting the solutions into co mp uter progra m using C + + language (structured progra m ming).  

C ourse Outco mes  

1. Ability to i mple ment progra ms using C+ +.  

2. Identify classes, objects, me mb er of class , and the  relationships a mon g the m needed to solve a specific   

proble m.  

3. U n derstand the concept of inheritance.  

4. D e mo nstrate the concept of poly morphis m and operator overl oading and file operations.  
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UNIT- I (13 Hrs.) 

Characteristics of Object Oriented Programming: Abstraction, Encapsulation, Data hiding, Inheritance, 

Poly morphis m, Code Extensibility and Reusability, User defined Data Types. Introduction to C++: Identifier,  

K e y words, Constants, And Operators: Arith metic, relational, logical, And conditional and assign ment. size of 

operator, Operator precedence and associativity.  

 

UNIT- II (15 Hrs.) 

Classes and Objects: Class Declaration and Definition, Defining me mb er functi ons, making functions inline, 

N esting of me mb er functions, Me mbers access control. this pointer. Objects: Object as function argu ments, 

array of objects, functions returning objects, Const mem b er functions.  

Constructors and Destructor: properties, types of constructors (Default, para m eterized and cop y), Dyna m ic 

constructors, multiple constructors in classes, Virtual destructors. Destroying objects. Rules for constructors 

and destructors. Array of objects. Dyna mic me mory allocation using ne w and delete opera tors, Nested an d 

container classes.  

UNIT- III (16 Hrs.) 

Inheritance: Defining derived classes, inheriting private me mb ers, single inheritance, types of derivation, 

function redefining, constructors in derived class. Types of Inheritance: Single, Multiple, Multilevel and 

H ybrid. Types of base classes: Direct, Indirect, Virtual, Abstract. Code Reusability.  

UNIT- IV (16 Hrs.) 

Polymorphism and Operator Overloading: Methods of achieving polym orphic behavior. Operator 

overloading: overloading binary operator, ove rloading unary operators, rules for operator overloading, 

operator overloading using friend function. Function overloading: early binding, Poly morphis m with pointers, 

virtual functions, late binding, pure virtual functions and abstract base class. Introduc tion to File Handling.  

Recommended Books: 

1. E. Balagurusa my, ‘Object Oriented Progra m min g with C++’, Tata Mc Gra w Hill.  

2. D eitel and Deitel, ‘C++ Ho w to Progra m’, Pearson Education.  

3. H erbert Schildt, ‘The Co m plete Reference C++’, Tata M c Gra w Hill.  

4. Ro bert Lafore, ‘Object Oriented Progra m min g in C+ +’, Galgotia Publications.  

5. Bjarne Strautrup, ‘The C+ +  Progra m min g Language’, Ad dition - Wesley Publication Co.  

6. Stanley B. Lipp man, JoseeLajoie, ‘C++ Pri mer’, Pearson Education, 2002. 

 

  O bject Oriented Progra m ming Lab   

Subject Code- BMATS1-326                                    L         T          P     C                    Total Hours: 60 

                                                                                    0          0          4       2 

Course Objectives 

1. Th e intention is for the student to be able to articulate and de mo nstrate a basic understanding of the 

funda mental concepts of infor mation technology and office tools.  

2. Th e objective of this course is to help the students in finding solutions to various real life proble ms and 

converting the solutions into co mp uter progra m using C + + language (structured progra m ming).  

 

Course Outcomes 

1. Ability to i mple ment progra ms using C+ +.  

2. Identify classes, objects, me mb er of class , and the  relationships a mon g the m needed to  solve a specific   

proble m.  

3. U n derstand the concept of inheritance . 

4. D e mo nstrate the concept of poly morphis m and operator overloading and file operations.  

List of Programmes: 

1. Introduction to C+ +: Identifier, Key words, Constants.  

2. O p erators: Arith metic, relat ional, logical, And conditional and assign ment. size of operator  
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Differential Equations– II 

3. Classes and objects: Class D eclaration and Definition, Defining me mb er functions  

4. Co nstructors and Destructor: types of constructors (Default, para meterized and cop y), Dyna mic constructors, 

m ultiple constructors in classes, Virtual destructors.  

5. Inheritance: Access Specifiers, Types of inheritance  

6. O p erator Overloading: overloading binary operator, overloading unary operators  

7. Poly morphis m: virtual functions, late binding, pure virtual functions a nd abstract base class  

8. File Handling: I mple ment various file H A N D LI N G operations.  

O p erational Kno wledge and I mple mentation of nu merical methods & statistical Techniques using   C++ Lan guage.  
 

Subject Code- BMATS1-421                                      L    T   P    C                                       Total Hours: 90 

                                                                                      5     1   0      6 

 

Course Objectives 

To introduce the theoretical  concepts of partial differen tial eq uations, Classification of linear partial     differen tial 

equations of second order, Bo undary-value proble ms.  

Course Outcomes 

Students will be able to :  

1. U n derstand the concept of partial differential equation  of first order (linear and nonlinear).  

2. Solve partial differential equations (linear and nonlinear) using various methods and apply these methods in 

solving so me ph ysical prob le ms.  

3. U n derstand the for mation and solution of so me significant P D Es like wave equation, heat equation and 

diffusion equation  

4. U n dertake an y advanced course on ordinary as well as partial differential equations  

UNIT-I (22 hours) 

For mation of partial differential equations, P DEs of the first order, Lagrange's method, deter mination of 

integral surfaces of linear first orde r partial differential equations passing through a given curve, surfaces 

orthogonal to given syste m of surfaces, non -linear P D E  of first order, Cauch y’s method of characteristic.  

UNIT-II (21 hours) 

Co mp atible syste m of first order P D E, Charpit's and  Jacobi 's general method of solution, Classification of 

linear partial differential equations of second order.  

UNIT-III (24 hours) 

H o mo geneous and non- ho mo geneous equations with constant coefficients, Partial differential equations 

reducible to equations with co nstant coefficients, Characteristic curves of the second order P DE, Mon ge’s 

m ethod of solution of non -linear P D E of second order.  

UNIT-IV (23 hours) 

M ethod of Solution: Separation of variables in a P DE, Laplace, wave and diffusion equations, Ele mentary 

solutions of Laplace equations.  

Recommended books: 

1. R. K. Jain and S.R.K.Iyengar: Advanced Engineering M athe matics, 2nd Edition, N arosa   Publishing 

H o use, 2003. 

2. M. Braun, ‘Differential Equations and Their Applications’, 4th Edn., Springer,  2011 

3. Ele ments of Partial Differential Equation (3rd edition) – I. N. Sneddon, Mc Gra w Hill Book Co mp an y, 

1998. 

4. Partial Differential Equations (2nd edition) – E. T. Copson, Ca mbridge University Press, 1995. 

5. J.N. Shar ma and K. Singh, Partial differential equations for engineers and scientists, 2nd Edition, 

N arosa Publication House, N e w Delhi, 2009 
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Subject Code- BMATS1-422                                            L    T   P     C                                 Total Hours: 90 

                                                                                             5     1   0     6 

Course Objectives 

To work co mfortably with Differentiation, Rei mann Integral , Sequences of Functions , Series of functions   

Course Outcomes: 

Students will be able to: 

1. Apply Mean Value theore m, Rolle’s Theore m in real life proble ms  

2. Understand Properties of Rie mann Integral and various theore ms of Rie mann integral.  

3. kno w the sequences of functions and their Convergence.  

4.  Series of functions.  

UNIT-I (24 hours) 

Differentiation 

Differentiability and Derivatives of real functions, Differentiability and Continuity, Basic properties of th e 

derivatives, Caratheodory theore m, Chain rule, Inverse functions and their derivatives, Rolle’s theore m, Mean 

V alue theore m, Ap plications of mean value theore m,  Inter mediate value property of derivatives, Darboux’s 

theore m, Indeter minate forms, L’hospital rules, Taylor’s theore m, Applications of Taylor’s theore m.  

 

UNIT-II (23 hours) 

Riemann Integral 

Rie mann Integral Definition of Rie mann integral, Its exa mples and properties, Bounded theore m, Rie man n 

integrable functions, Cauchy criterion, The Squeeze theore m, Classes of Rie mann  integrable functions, Additivity 

theore m, Funda mental theore m- first and second form, Substitution theor e m, Lebesgue’s integrability criterion, 

Co mp osition theore m, Product theore m, Approxi mate integration, The trapezoidal rule, Si mpson’s rule.  

UNIT-III (21 hours) 

Sequences of Functions 

Sequences of Functions Point wise and Unifor m convergence, Interchange o f limit and continuity, Interchange of 

limit and derivatives, Interchange of limit and integral, Bo unded convergence theore m, Dini’s theore m, The 

exponential functions logarith mic functions, trigono me tric functions.  

UNIT-IV (22 hours) 

Series of Functions 

Ab solutely and unifor mly convergent series of functions defined on a do ma in, Interchange of integral and 

su m mation, Tests for unifor m convergence — C auch y criterion, Weierstrass M -test, Po wer series, Radius of 

convergence, Cauch y hadam ard theore m, Ter m b y ter m differentiation, Taylor’s series.  

 

Recommended Books:  

1. R O B E R T G. Bartle and Do nald R. Sherbert  , Introduction to Real Analysis, 3/e, John Wiley & Sons, Inc. 2000.  

2. W alter Rudin, Principles of Mathe matical Analysis, 3/e, Mc Gra w - Hill, 1976. 

3. S.C. Malik  and  Savita Arora,  Mathe matical  Analysis,  Ne w Age International  Publisher, Reprint 2008. 

4. S. Shirali & H.L. Vasudeva , Metric Spaces, Springer, 2006. 

5. T. M. Apostol, Mathe matical Analysis, 2/e, Narosa Publishing House, Reprint 2002. 

 
 

 

Subject Code- BMATS1-423                                         L    T   P    C                               Total Hours: 90 

                                                                                         5     1   0      6 

Course Objectives 

Co nstruction and use of num erical syste ms, Influence of data representation and co mp uter architectures on 

algorith ms choice and deve lop ment, use nu merical methods for solving a proble m,  locate and use good 

m athe matical software, get the accuracy you need fro m  the co mputer, assess the reliability of the nu merical 

results, and deter mine the effect of round off error or loss of significance.  

Course Outcomes 

Students will be able to   

1. Learn various types of nu m erical methods to find the roots of nonlinear e quations and solution of a syste m of 

N u merical Methods  

A nalysis-II 
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T heory of Probability  

linear equations.  

2. Find values for a tabulated function using Interpolation techniques.  

3. Ap ply these nu merical methods to solve ordinary differential equation.  

4. Introduce the basic concepts of Nu merical Mathe matic s to solve the proble ms arising in science and 

engineering etc.  

UNIT-I (24 hours) 

Solution of Non Linear equations: Algorith ms, Convergence, Bisection method, False position method, 

Fixed point iteration method, Ne wton  raphson method, Secant method.  

Solution of simultaneous equations: Gauss Eli mination, Gauss Jordan , LU deco mp osition, Gauss Jacobi, 

Gauss-Siedel and Rayleigh’s po wer method.  

 

UNIT-II (23 hours) 

Interpolation: Finite differences, Ne wton Gregory for ward and back ward form ula, Lagrange's for mul ae, 

N e wton divided difference for mula,  Central differences, Her mite interpolation.   

 

UNIT-III (21 hours) 

Numerical differentiation and integration: Differen tiation at tabulated and non -tabulated points, Maxi mu m 

and mini mu m values of tabulated function, N e wton-Cotes For mulae-Trapezoidal, Si mpson’s 1/3 rd and 3/8 th 

for mula, Boole’s and Wedd le’s rules of integration, Rom b erg integration, Gaussian integration.  

UNIT-IV (22 hours) 

Solution of Ordinary differential equation: Taylor series and Picard’s methods, Eu ler and modified Euler 

m ethods, Runge– Kutta methods, Predictor - Corrector m ethods: Ada ms-Bashforth and Milne methods.  

Recommended Books: 

1. B. Bradie, A Friendly Introduction to Nu merical Analysis, Pearson Education, India , 2007. 

2. M. K. Jain, S.R.K. Iyengar and  R. K. Jain, Nu merical M ethods for Scientific and En gineering Co mp utation, 

5th Ed., Ne w age International Publisher, India, 2007. 

3. S.D. Conte and C. De Boor, ‘Ele mentary Nu merical Analysis: An Algorith mic Ap proach’, 3rd    Edn, Mc 

Gra w Hill, Ne w York, 1980. 

4. J.B. Scarborough, Nu merical Mathe matical Analysis, O xford & IB H Publishing Co., 2001. 

 

 

Subject Code- BMATS1-424                                            L    T   P   C                                Total Hours: 90 

                                                                                             5     1   0     6 

 

Course Objectives 

To introduce the concept of rando m variables, distribution functions, various probability distributions, 

and concepts in testing of statistical hypotheses.  

Course Outcomes 

Students will be able to  

1. U n derstand and use the concept of probability theory and statistics to solve industrial proble ms  

2. D efine and exa mine the rando m sa mpling and graphical methods with technology  

3. Recognize and co mp ute the  sa mpling dis tributions, sam pling distributions of means and variances (S2) and the  

     t and F-distributions  

4. Recognize the relationship between the confidence interval esti mation and tests of hypothesis.  

 

UNIT-I (22 hours) 

Classical and axio matic approach to the t heory of probability, additive and multiplicative la w of probability, 

conditional probability and  Independent events, mutually and pair wise independent events, Baye’s theorem, 

proble ms Bayes theore m,  

UNIT-II (23 hours) 
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Co ncept of real rando m variable one dimensional (discrete and continuous), function of rando m variable and 

their distributions, probability mass function, probability density function, cu m ulative distribution function, 

Expectation and mo ments, m o ment generating function and its properties.  

UNIT-III (23 hours) 

Stud y of various discrete and continuous distributions: Bino mial Distribution, Poisson Distribution, Poisson 

approxi mation to the bino m ial distribution, Nor mal Distribution.  

UNIT-IV (22 hours) 

Joint cu mulative distribution function and i ts properties, joint probability density functions, marginal and 

conditional distributions, expectation of function of two rando m variables, conditional expectations, 

independent rando m variab les.  

Recommended Books: 

1. R.V. Ho gg & Craige , ‘Introduction to Mathe matical Statistics’, 7th Edn.,2005 

2. S.C. Gupta, V.K. Kapoor, ‘Funda mental of Mathe matical Statistics’, 7th Edn., S. Ch and,  1990. 

3. Go o n, Gupta and Das Gupta, ‘Funda mentals of Statistics’, 5th Edn., World Press, 1975. 

4. V. K. Rohatgi, ‘Introduction  to Probabil ity Theory & M athe matical Statistics’, 2009. 

5. Go o n, Gupta and Das Gupta, Funda mentals of Statistics, Edition, Publisher, World Press,  1975. 
 
 

 

Subject Code- BMATS1-425                                   L    T   P      C                               Total Hours: 45  

                                                                                   3     0   0     3 

Course Outcomes 

Students will be able to: 

1. To learn and understand Python progra m min g basics and paradig m.  

2. U n derstand python loops, Co ntrol state ments and string manipulations.  

3. D esign user defined functions, modules, and packages.  

4. Learn Object Oriented Progra m min g Concepts.  

UNIT-I (10 hours) 

Introduction to Python Programming Language: Progra m min g Language,  History and Origin of Python 

Language, Features of Python, Li mitations, Major App lications of Python Structure of a Python Progra m,  Python 

State ment, Indentation, Do cu mentation  

Ele ments of Python:   Key words, Identifiers, Operators, Precedence and associativity of 

operators, Variables, Expressions and assign ment state ments, Data Types, P ython Input and 

O utput Functions, Import co m mand.  

UNIT-II (12 hours) 

Python Native Data Types: Nu mb ers, Lists, Tuples, Sets, Dictionary, Strings.  

C ontrol Structures:  Decision making state ments , Python loops, Python control state ments.  

UNIT-III (13 hours) 

Python Functions: Functions, Advantages of Functions, Built -in Functions, User defined functions, Pass by valu e 

V s. Pass by Reference, Recursion, Scope and Lifeti me of Variables.  

Python M odules: Module definition, Need of modules, Creating a m odule, Importing module, 

Standard Modules.  

UNIT-IV (10 hours) 

O bjects and Their Use : Introduction to Object Oriented Progra m ming,  Designing classes, Creating 

objects, Accessing attributes, Editing cl ass attributes, Built -in class attributes.  

Recommended books: 

1. M artin C. Bro wn ,Python The co mplete Reference, Mc Gra w Hill Education,2018.  

2. H a milton, Nao mi. "The A-Z of Progra m ming Lan guages: Python",2008.  

3. D o wn ey, Allen B. Think Python: Ho w to Think Like a Co mp uter Scientist (Version 1.6.6 Ed.),2012.  

4. Pilgri m, Mark Dive into Python 3. Apress,  2009. 
 

Progra m ming with Python  
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Linear Algebra  

 

Subject Code- BMATS1-426                                     L    T   P     C                              Total Hours: 30  

                                                                                     0    0     2     1 

 

Course Outcomes 

Students will be able to: 

1. To learn and understand Python progra m min g basics and paradig m.  

2. U n derstand python looping, control state ments and stri ng manipulations.  

3. D esign user defined functions, modules, and packages.  

4. Learn Object Oriented Progra m min g Concepts.   

List of following programs are as follows: 

1. Co mp ute su m, subtraction, m ultiplication, division and  exponent of given variables input by the user.  

2. Co mp ute area of follo wing shapes: circle, rectangle, triangle, square, trapezoid and parallelogra m.  

3. W rite a progra m to deter mine whether a triangle is isosceles or not?  

4.  Print multiplication table of a nu mb er input by the user.  

5. Print Fibonacci series up to  n nu mbers e.g. 0 1 1 2 3 5 8 13 …..n  

6. Co mp ute the factorial of a given nu mb er.  

7. Perfor m follo wing operations on a list of nu mb ers: 1) Insert an ele ment 2) delete an ele ment 3) sort the list 

4) delete the entire list.  

8. D esign a Python class na m ed Rectangle, constructed by a length & width, also design a method which will 

co mp ute the area of a rectangle.  

  

Recommended books: 

1. M artin C. Bro wn ,Python The co mplete Reference, Mc Gra w Hill Education,2018.  

2. H a milton, Nao mi. "The A-Z of Progra m ming Lan guages: P ython",2008.  

3. D o wn ey, Allen B. Think Python: Ho w to Think Like a Co mp uter Scientist (Version 1.6.6 Ed.),2012.  

4. Pilgri m, Mark Dive into Python 3. Apress,2009.  

 

Subject Code- BMATS1- 521                                      L    T   P    C                                     Total Hours: 90 

                                                                                        5     1   0      6 

 

Course Objectives 

To introduce the theoretical  concepts linear transfor mations, Range, Null space, Eigen values and   Eigen vectors, 

Invertibility and Iso morphis ms.  

Course Outcomes 

Students will be able to : 

1. U n derstand the basic concepts of linear transformations, the Rank-Nullity Theorem, matrix of a linear 

transformation, algebra of transformations and the change of basis. 

2. Analyze & solve problems related to Matrices, Quotient space, Homomorphism & Isomorphism of vector 

space and Null space etc.  

3. Recognize consistent and inconsistent systems of linear equations by the row echelon form of the augmented 

matrix, using rank.  

4. Find eigenvalues and corresponding eigenvectors for a square matrix.   

UNIT-I (23 hours) 

Binary space, Definition of group, Ring and field, Vector space, Subspace, Linear co mbination, Linear span, 

Di mension of vector space, Direct su m of spaces, Quotie nt space.  

UNIT-II (23 hours) 

Linear Transfor mation, Null space, Range space, Rank  nullity theore m, Product of linear transfor mation,, 

Software Lab (Progra m ming with Python)  
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DIF F E R E N TI A L G E O M E T R Y  

Representation of linear transfor mations by matrices, Ch ange of basis, Singular and non singular transfor mation  

,Iso morphis m of vector space, Canonical for ms, Jordan for ms, Triangular for ms  ,D u al space.  

 

UNIT-III (23 hours) 

M atrices, Ro w and Colu mn  Space of Matrix, Ro w reduction and echelon for ms, Rank, Syste ms of linear 

equations, Deter minants and their properties, Cra mer's  rule, Vector equations, The m atrix equation AX = B, 

Solution sets of linear systems ( Ho mo geneous & Non ho mo geneous), Applications of linear syste ms.  

UNIT-IV (21 hours) 

Eigen value & Eigen vectors of linear transfor mation ,Ch aracteristic polyno mial, Ch arac teristic equation of a 

m atrix, Cayley- Ha milton theore m and its use in finding the inverse of a matrix, Mini mal polyno mial, 

Diagonalization, Linear transfor mations.  

 

Recommended Books: 

1. Stephen H. Friedberg, Arnold J. Insel, La wrence E. Spence, Linear Algebr a, 4th Ed ., Prentice-Hall of India 

Pvt. Ltd., Ne w Delhi, 2004. 

2. D avid C. Lay, Linear Algebra and its Applications, 3rd Ed., Pearson Education Asia, Indian Reprint, 2007. 

3. S. Lang, Introduction to Linear Algebra, 2nd Ed., Springer, 2005. 

4.  Gilbert Strang, Linear Algebra and its Applications, Tho mson, 2007. 

5. M arc Lipson and Sey mo ur Lipschutz , SC H A U M'S outlines Linear Algebra Fourth Edition Schau m's Outline  

Series, 1968 by The Mc Graw- Hill Co mp anies  

 

Sub. Code: BMATS1-522                                         L    T   P   C                                Total Hours: 90 

                                                                                    5     1    0    6 

Course Objectives: The course ai ms to introduce space curves and their intrinsic properties o f a surface and 

geodesics. Further the non -intrinsic properties of surfaces are explored.  

Course Outcomes:  

1. Students will be at ease to u nderstand the various curves in space  

2. Students will be able to understand the behavior of the curves in various  

     Situations.  

3. Students will be able to u nderstand the Concept of surface  

4. Students will be able to understand geodesics.                                               

                                                                          UNIT-I (21 Hrs.) 

Curves in Space: Space curves, Path, Arc length, Tangent line, Contact of nth order of a curve and surface, 

Plane of curvature, Tangen t plane at any point of the surface f(x  ,y , z)=0.The Principal nor mal and bi -norm al, 

D efinitions of curvature, Torsion and scre w- curvature, Serret -Fernet For mulae, To find curvature and torsion of 

curve, Helices.  

                                                                       UNIT-II (22 Hrs.) 

Intrinsic equations, Fundam ental theore ms for space curves, the circle of cu rvature, Osculating sphere, 

Behaviour of curve in the neighborhood of a point, Involute and Evolute.  

                                                                       UNIT-III (23 Hrs.) 

Concept of a Surface and Fundamental Forms: Concept and Definition of a surface, Curvilinear equations of 

the curve on the surface, Para metric curves, Tangen t plane and nor mal, First and Second Funda mental For m, 

D erivatives of N, Weingarton equations, Angle between para metric curves, Direction coefficients, Angle 

between an y two intersecting curves on the surface.  

                                                                      UNIT-IV (24 Hrs.) 

Geodesics: Geodesics, Differential equation of geodesics, Nor mal property of geodesics, Geodesics curvature, 

Gauss bonnet theore m, Torsion of geodesics, Geodesics on Geodesics parallel.  

 

Recommended Textbooks/ Reference Books: 

1. T. J. Willnore, An Introduction to Differential Geo metry, Do ver Publications, 2012 
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2. D. So masundara m, Differential Geo metry: A First Course, Alpha Scienc e Publishers, 2008. 

3. S. Kobayashi and K. No m izu, ,Foundations of Differential Geo metry, Inter science Publishers, 

1963. 

4. D.T. Struik, ,Lectures on C lassical Differential Geo me try, Addison - Wesley, Mass, 1950. 

5. M artin M. Lipschutz, „Differential Geo metry‟ Schau m ‟s Outlines, Mc Gra w Hill Education, 2012. 

6. Taha Sochi, „Introduction of Differential Geo metry of space Curves‟ Createsapce

 Independent Pub, Mc Gra w-Hill Education, 2017. 

7. C E Weatherburn, “Differential Geo metry of Three Di mensions “Ca mbridge U niversity 

Press, 2016. 

 M E C H A NI CS   

Sub. Code: BMATS1-523                                 L    T   P     C                              Total Hours: 90 

                                                                            5     1   0      6 

 

Course Objectives: The course will give introduction to Mechanics. This theory and its applications are an 

excellent exa mple of ho w ph ysics and mathe matics work hand in hand to give a co mplete picture of the real 

proble ms.  

Course Outcomes: 

Students will be able to : 
1. Thorough understanding of dynamics is essential to understanding any modern development of Physical sciences. 

2. Learn that a particle moving under a central force describes a plane curve and know the Kepler’s laws of the 

planetary motions, which were deduced by him long before the mathematical theory given by Newton. 

3. Reduction of two-body central force problem to an equivalent one-body problem, Central force motion in a 

plane. 

4. M echanics and its applications are an excellent example of how physics and mathematics work hand in hand to 

give a complete picture of the real problems. 

        UNIT-I (23 Hrs.) 

Langrangian Dynamics: Basic concepts, Constraints, Generalized coordinates, H olono mic and non -holono mic 

syste ms, sclerono mic and  rheono mic syste ms, Generalize d potential, Lagrange’s equation of first kind and 

second kind. Guage invariance of the Lagrangian.  

                                                                       UNIT-II (22 Hrs.) 

Hamiltonian Dynamics: H a milton canonical equation, cyclic coordinat es, Ro uth’s equation Ha miltonian 

function  and Conservation of energy, Ha milton ’s equations in different coord inate syste ms, Principle of least 

action. 

                                                                     UNIT-III (23 Hrs.) 

Two-Body Central Force Problem: Reduction of two -bod y central force proble m to an equivalent one -b o d y 

proble m, Central force motion in a plane, Equations of motion under central force and First integrals, Differen tial 

equation of an orbit, Inverse square law of force, Kep ler’s la ws of planetary motion and their deduction, Stability 

of orbit under central force, Virial theore m.  

                                                                     UNIT-IV (22 Hrs.) 

Poisson brackets and Lagrange brackets:- Poisson  brackets, Poisson’s identity , Jacobi – Poisson theore m, 

Lagrange bracket, condition of canonical character of transfor mation in ter ms of Lagrange bracket and Poisso n 

bracket, Poincare – carton integral invariant, invariance of Lagrange bracket and Poisson brackets un der 

canonical transfor mation.  

Recommended Textbooks/ Reference Books: 

1. John L. Synge and Byron A. Griffith: Principles of M echanics 3rd Edition Mc Gra w - Hill international, 2000. 

2. J C Upadh yay, 3rd Edition „Classical - Mechanics‟ Him alaya Publication House,2014. 

3. J. G. Chakraborty, and P R Gh osh, Ad vanced Analytical Dyna mics, U.N. Dhur  & Sons,1982. 

4. F. Chorltan, Textbook of Dyna mics, Published by Van  Nostrand NJ, 1967. 

5. Lev. D. Elsgolc: Calculus of Variations, Do ver Publication, 2007. 
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Sub. Code: BMATS1-524                                         L    T   P    C                                 Total Hours: 45  

                                                                                     3    0   0      3 

  

Course Objectives: Studen ts will be able to integrates co mp utation, visualization, and progra m ming in an easy -

to-use environ ment, being able to develop algorith ms, D ata analysis, exploration and visualization.  

Course Outcomes:  

1. Use M A T L A B for Basic mathe matics co mputations  

2. Creating M-files , working with script tools and also writing script file  

3. Progra m scripts and functions using the M A T L A B develop ment environ ment, Able to use basic flo w controls 

(if  else, for, while).  

4. Use M A T L A B for calculus , nu merical integration and  other mat he matical operations  

                                                                     UNIT-I (12 hrs.) 

Introduction to M A T L A B , M A T L A B software:  Introduction, M A T L A B  windo w, co m man d windo w , 

workspace ,co m mand history ,basic co m man ds ,operation with va riables . Data Files and data types, Basic 

M athe matics: BO D M A S RU L E S, Arith metic operations, Mathe matical and logical operators, solving arith m etic 

equations. Basic matrix operations.  

                                                                   UNIT-II (18 hrs.) 

Other Operations: trigonom etric functions, co mplex nu mb ers, fractions, real num b ers Functions: Writing user 

defined functions, Built in Function, Function Calling, Return value, Types of functions, Global variables. M 

files: Working with scrip t tools, Writing Script File, Executing script file, The M A T L A B editor, Saving M file.  

                                                                  UNIT-III (12 hrs.) 

M A T L A B Progra m ming: Auto mating co m man ds with Scripts, Writing progra m m es with logic and flo w control, 

W riting functions, Control and conditional State ment progra m min g. Loops and Co nditional State ment: Control 

flo w Conditional control: if , else , switch; Loop control - for, while, continue , break , progra m ming ter mination 

– return. 

                                                                    UNIT-IV (18 hrs.) 

Sy mb olic Math in M A T L A B: calculus: nu merical integration, linear algebra, roots of polyno mials, algebraic 

equations, differential equations, transfor ms ( Laplace and Fourier). 

 

Recommended Text Books/ Reference Books: 

1. An dre w knight, “Basics of M A T L A B and beyond”, Chap man and Hall/Crc,1 st Edition 1999.  

2. Stephen .J. Chap man , M A T L A B Progra m ming for engineers`, 4 th Edition, 2007. 

3. Brian.R.Hunt `A Guide To M A T L A B`, 3 rd Edition, 2014. 

4. Ru dra Pratap Singh, Getting Started with M A T L A B: A Quick Introduction for Scientists & Engineers, 2010. 

 

  M A T L A B L A B   

Sub. Code: BMATS1-525                               L    T   P    C                               Total Hours: 30 

                                                                                  0     0    2     1 

 

Course Objectives: 

1. U n derstanding the M A T L A B environ ment.  

2. Being able to do si mple calculations using M A T L A B.  

3. Being able to carry out simple nu merical co mp utations and analyses usi ng M A T L A B.  

 

C ourse Outco mes: Upon successful co mpletion of this course, the student should be able to:  

1. U n derstand the main features of the M A T L A B develop ment environ ment  

2. D esign si mple algorith ms to solve proble ms  

3. W rite si mple progra ms in M A T L A B to solve scientific and mathe matical problems  

M A T L A B  
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4. U n derstand the main features of the M A T L A B/S CIL A B progra m develop ment environ ment  

 

EXPERIMENTS 

To develop algorith ms/ progra m min g in M A T L A B language for follo wing:  

1. Stud y of basic matrix operations  

2. Solve linear si multane ous equations  

3. D eter mine eigen value and eigen vector of square matrix  

4. Euler’s method and Modified Euler ’s Method  

5. Picard Method  

6. 4th order Runge – Kutta method  

7. D eter mine roots of polynomial  

8. Si mpson’s 1/3  and 3/8 rules for nu merical integration  

9. Trapezoidal M ethod  

N ote: At least eight must be perfor med fro m the list  

Recommended Textbooks/ Reference Books: 

1. An dre w knight, “Basics of M A T L A B and beyond”, Chap man and Hall/Crc,1 st Edition 1999. 

2. Stephen .J. Chap man ,`M A T L A B Progra m ming for engineers`4 th Edition 2007. 

3. Brian.R.Hunt `A Guide To M A T L A B`3 rd Edition, 2014. 

4. Ru dra Partap Singh ,Getting Started with M A T L A B: A Quick Introduction for Scientists & Engineers, 2010. 

 

 

 

Sub. Code: BMATS1-621                               L    T   P     C                              Total Hours: 90 

                                                                                   5     1   0     6 

 

Course Objectives: The course ai ms to introduce the basic ideas of analysis for co mplex functions in co mplex 

variables which includes differentiability and geo metrical representation of co mplex functions. The course also 

discuss the expansion of com plex function in for m of series.  

Course Outcomes:  

Students will be able to  

1. U n derstand   calculus of co mplex functio ns also concept and consequences of analyticity and Cauch y -

Rie mann equations .  

2. U n derstanding Geo metrical interpretation of Co m plex functions especially bilinear and confor mal 

transfor mations.  

3. For mulation of analytic functions and their applications.  

4. Represent co mplex functions as Taylor, po wer and Laurent series, classification of singularities .  

Unit-1 (21 HOURS) 

Li mits, continuity and derivatives of the function of co mplex variable, Analytic function, Necessary and 

sufficient conditions for analytic funct ions, Cauch y-Rie mann equations, C-R equations in polar for m.  

                                                    Unit-II (23 HOURS) 

H ar monic functions, Conjugate functions, Applications of Milne Tho mson Method, Application to flo w 

proble ms, Stereographic projection  

                                                     Unit-III (23 HOURS) 

Geo metrical representation of  𝑤 = (𝑧), Standard Transform ations, Bilinear Transform atios  ,  Confor mal 

transfor mations.  

                                                                        Unit –IV (23 HOURS) 

Expansion of f(z), Taylor’s series, Laurent’s Theore m, Zeros and singular ities of analytic functions.  

Recommended Books: 

1. Bro wn, Ja mes Ward, & Ch urchill, Ruel V. (2014).“Complex Variables and Applications 

(9th ed.)”, Mc Gra w- Hill Education, Ne w York.  

C O M P L E X A N A L Y SIS  



M R S P T U B. SC. (H O N S.) M A T H E M A TI CS S Y L L A B U S 2022  B A T C H 

O N W A R D S  

M A H A R A J A R A N JIT SI N G H P U N J A B T E C H NI C A L U NI V E R SIT Y, B A T HI N D A  

Page 27 of 29 

 

 

DIS C R E T E M A T H E M A TI C S  

2. Bak,  Joseph   &  N e w man,   Donald  J. (2010).   “Complex   analysis (3rd  ed.)”. 

U n dergraduate Texts in Ma the matics, Springer. Ne w Y ork.  

3. Zills, Dennis G., & Shanahan, Patrick D. (2003). “A First Course in Complex Analysis with Applications”. 

Jones & Bartlett Publishers, Inc.  

4. “ Higher Engineering Mathem atics” B.S Gre wal, Khanna  Publishers ,Edition 35 th.   

 

Sub. Code: BMATS1-622                                           L    T   P       C                                  Total Hours: 90 

                                                                                       5     1   0       6 

 

Course Objectives: The objective of this course is to make the students fa miliar with the basic concepts in 

Discrete Mathe matics and Graph Theory.  

Course Outcomes:  

1. Significant concepts of partial order relations, Recurrence relations, Boolean algebra, Lattices and Graph 

Th eory.  

2. To understand logical concepts and to sho w logical equivalences by using truth tables and rules in logics.  

3. Ap preciate the definition and basics of graphs along with types and their exa mples.  

4. U n derstand the definition of a tree an d learn its applications to funda mental circuits. Kno w the applications of 

graph theory to network flows. Relate the graph theory to the real -world proble ms.  

                                                   UNIT-I (21 Hrs.) 

Partial order relations, Chain s and anti-chains, Pigeon hole principle, Principle of inclusion and exclusion, 

An alysis of algorith ms-Tim e co mplexity. Co mplexity of proble ms, Discrete num eric functions and Generatin g 

functions.  

                                                 UNIT-II (24 Hrs.) 

Recurrence relations and  Recursive algorith ms, Linear recurrence relations with constant coefficients. 

H o mo geneous solutions, Particular solution, Total solution, Solution by the method of Generating functions.  

                                                UNIT-III (23 Hrs.) 

Bo olean Algebra-Lattices as ordered sets and as Algebraic structures. Duality. Distributive and Modular lattices. 

Bo olean lattices and Boolean algebras. Boolean functions and expressions. Prepositional calculus. Design and 

imple mentation of digital networks. S witching circuits.  

                                                UNIT-IV (22 Hrs.) 

Graph Theory: Graphs and Planar graphs -Basic concept. Biparite multigraphs. Weighted graphs. Paths and 

circuits, Shortest paths. Eulerian and Ha miltonian trails and cycles, Theore ms related to eulerian and ha miltanion 

graph, Travelling sales man proble m. Planar graphs. Trees.  

Recommended Text Books/ Reference Books: 

1. C. L. Liu, “Ele ments of Discrete Mathe matics”, 2 nd Edition, Mc Gra w Hill, Int ernational    

     Edition, Co mp uter Science Series, 1986. 

2. Dr. Babu Ra m, “Discrete M athe matics”, Pearson Education India; First edition 2010. 

3. B A. Davey and H. A. Priestley, “Introduction to Lattices and Order”, Ca mbridge U niversity Press, 

Ca mbridge, 1990. 

4. Ed gar G. Goodaire and Michael M. Par menter, “Discrete Mathe matics with Graph Th eory”, 2nd Edition , 

Pearson Education (Singapore) P.  Ltd. , Indian Reprint 2003.  

5. Dr. Satinder Pal Gupta and Dr. C.P. Gandhi , “Discrete Structures”   ,Fourth edition ,University Science 

Press,2009. 
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LI N E A R P R O G R A M M I N G A N D O P T I MI Z A TI O N  

 
Sub. Code: BMATS1-623                                      L    T   P   C                                Total Hours: 90 

                                                                                  5     1   0    6 

 

Course Objectives: To introduce the basic concepts of linear progra m min g a mo n g the students for its 

applications in solving optimization proble ms.  

 

Course Outcomes:  

Students will able to:  

1. Introduce and for mulat e linear progra m min g mo dels of real life situations.  

2. U n derstand the selection and imple mentation of graphical solution and variants of simplex method for the 

solution of LPP.  

3. D evelop the relationships between the pri mal and dual proble ms and their solution s. 

4. Ap ply the kno wledge to solve two -person zero-su m gam e proble ms.  

                                                                    UNIT-I (23 hrs.) 

Syste m of Linear Equations, Linear independence and dependence of vectors, Co ncept of basis, Basic feasi ble 

solution, Convex sets. Extre me points, Hyperplanes , Introduction and for mulation of linear progra m m ing 

proble m (LPP), Solution of LPP using graphical method: Unbounded solution, infeasible solutions.  

                                                                      UNIT-II (23 hrs.) 

Standard for m of LPP, Slack, surplus and artificial variables, Opti mal solution of LP P using Si mplex, Big - M  and 

two phase co mputational procedure, Exceptional cases in LPP i.e., Infeasible, unbounded, alternate and 

degenerate solutions.  

                                                                   UNIT-III (22 hrs.) 

D u ality in Linear Progra m ming: General Pri mal - Dual pair, For mulating a dual proble m fro m pri mal prob le m, 

D u ality theore ms, Co mplem entary slackness theor e m,  Duality and si mplex method, Dual si mplex method.  

                                                                    UNIT-IV (22 hrs.) 

Ga me Theory: Two person zero su m ga mes, pure strategies (mini max and maxi min principles), Ga me with 

saddle point, Mixed strategies: Ga me without saddle point, Rule of Do minance, Solution methods for ga mes 

without saddle point: Graphical method, Linear program min g method.  

Recommended Text Books/ Reference Books: 

1. G. Hadley: “Linear Program min g”, Narosa, Reprint, 2002. 

2. K anti S warup, P.K. Gupta and Man Mohan, “ Operations Research”, 9th Edn., Sultan Chand & Sons, 2002. 

3. H a md y A. Taha, “Operations Research - An Introduction”, Prentice Hall, 9th Edition, 2010. 

4. M artin Osborne, “ An Introduction to Ga me Theory”, O xford University Pres s, 2003. 

5. F.S. Hillier. G.J. Lieber ma n: “Introduction to Operations Research - Concepts and Cases”, 9 th  Edition, Tata 

M c- Gra w Hill, 2010. 

6. S. D. Shar ma ,Hi manshu  Shar ma, Operations Research: Theory, Methods and Applications                        

    Kedar Nath Ra m Nath, 2010. 

 

Sub. Code: BMATS1-624                                L    T   P    C                               Total Hours: 90 

                                                                            5     1   0      6 

 

Course Objectives: The course ai ms to provide students with adequate kno wledge of methods to find exact or 

approxi mate solutions of their proble ms through various methods.  

 

Course Outcomes:  

Students will be at able to learn: 

1. Fourier series and its applications.  

2. Fourier transfor m and its applications to P.D.E  

M A T H E M A TI C A L M E T H O D S  

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22S.%2BD.%2BSharma%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22S.%2BD.%2BSharma%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Himanshu%2BSharma%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Himanshu%2BSharma%22


M R S P T U B. SC. (H O N S.) M A T H E M A TI CS S Y L L A B U S 2022  B A T C H 

O N W A R D S  

M A H A R A J A R A N JIT SI N G H P U N J A B T E C H NI C A L U NI V E R SIT Y, B A T HI N D A  

Page 29 of 29 

 

 

3. Laplace transfor m and its applications to solutions of integrals and Differential Equations.  

4. Z-transfor ms and inverse Z -transfor ms and its importance in context of Difference equations  

 

Unit I (25 hrs.) 

Fourier Series: Dirichlet’s conditions, Expansion of functions in the for m of Fourier Series, Even and 

O d d functions, half range series, Co mplex Fourier Series, practical har mo nic analysis.  

Unit II (23 hrs.) 

Fourier transforms: Fourier integrals, Fourier transfor ms (finite and infinite), Inverse                 Fourier 

transfor ms, Parseval’s identities, Convo lution theore m.  

Unit III ( 24 hrs.) 

Laplace transforms: Definition, Laplace transfor m of standard functions, Laplace transfor m of derivatives  and 

integrals, Inverse Laplace transfor m, Convolution theore m, Unit step  function, Application of Laplace 

transfor ms to boundary value proble ms.  

Unit IV (18 hrs.) 

Z - transforms: Difference equations, Basic definition of Z transfor m, Z - transfor m of standard functions, 

Shifting rules, Initial and final value theore ms, Inverse Z - transfor ms, Application of Z- transfor m to solve 

difference equations.  

Recommended Textbooks/ Reference Books: 

1. R. K. Jain & S.R. K. Iyengar: Advanced Engineering M athe matics (Narosa     Publishing House), 

2nd Edition, 2003. 

2. So kolnikoff and Redheffer: Mathe matics for Physics and Engineeri ng, Mc Graw Hill, 2nd 

Edition, 1966. 

3. Er win Kreyszig: Advanced  Engineering Mathe matics ( Wiley Eastern Li mited), 8th Edition, 

2006. 

4. George B. Tho mas, Jr, Ross L. Finney: Calculus & An alytic Geo metry, Pearson Publication, 2016. 

 

 


