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6 | FfRzA™ agifa®: 6
7 | %o A Afhe® F: 25+ 75 | FpAe| I 33

AT T - TSI $T fAwgae]

e Y Fo qeAT (FF FATE e H): wfq 7AE 3 AL

T ATRAT: 90 52

ESIE] vy saTEaT
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1.1 tfaerfas geqfa:
1.1.1 et afvre # Fwm:
397 fRafafea e (500-1250)
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1.3 A= FT TIHATH TF GTHTHT &9
1.4 A= FT ATHATATOF THIFI
1.4.1 ATSIA-ATA
1.4.2 Sreaq-afzer

2.1 FeAT-gfieeT w87

2.2 AT=E AT FHH ATSE STd FIA H HeAl-gHead THT FT STIT0
2.3 e sl F AT F ge ¥ o srerg & v
2.4 s FHiE F AT it @aaar vF q@aadr o7 aiwy

2.5 E srstra 7Tt F e gy ¥ 2e

Il

3.1 7 v =7 wfet #v swfder v Afer e
3.2 e "feer
3.3 TfRer g
3.3.1 9FFAT & fAaw
3.3.2 T3 UAEHT F qaFherst
3.4 24z, TrEvsid vd Fo
3.5 faF srases
3.6 Afzer gaw AHTT
3.7 Ffzer aefiFTor

18

4.1 Tt FHTFAT

4.2 g gu (AT 399f™y) v 29 97 srgrfia ooy
4.3 9 wa7 (a7 39afwy) vd =9 97 sl w1
4.4 =% g9 (3T 39afwr) vd 20 97 arenfa wor

5.1 g a1a #1 =379 FHfwT

5.2 9Tial FT ATTET

5.3 o4t & fAFr

5.4 9% :
5.4.1 f2T 70 ST F ATT 4F FT FHEHOT
5.4.2 9% F %
5.4.3 €19 T7F97 A A TqFI g A=y

24
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5.4.4 TEFAT 4F

5.5 a4
5.5.1 T FT AHFHI 37 ZT8HFH T
5.5.2 AFAAT A4

5.5.3 F=GTATT a4

TR fdg (@ 7€)~

AT T, Areg A S, wfzer v afXer qum, afzer e, @tk adatawnd, aft
THTFAA, BT 9T F oIaE auiww, qiFat 1 oaqeEw, aiwal w1 [EE, 9% w7
T, FoF FT AHFI

AT - FAATAT TeqgT daqre

TS [FaF, HaW TEd, d77 HATIA

AT qETaF T [T/ qTST HETEA/ITST AT
TS e
I. K. B. Datta: Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd. New Delhi
2000.
2. Shanti Narayan: A Text Book of Vector Calculus, S. Chand & Co., New Delhi, 1987.
3. S. L. Loney: The Elements of Coordinate Geometry Part-1, New Age International (P)
Ltd., Publishers, New Delhi, 2016.
4. P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Three Dimensions,
Willey Eastern Ltd, 1999.
5. Gerard G. Emch. R. Sridharan, M. D. Srinivas: Contributions to the History of Indian
Mathematics. Hindustan Book Agency. Vol. 3, 2005.

6. mex wzer fRedt oor syt i g

e e :
|. Chandrika Prasad: A Text Book on Algebra and Theory of Equations, Pothishala Pvt.

Ltd., Allahabad, 2017.

2. N. Jocobson: Basic Algebra Vol. I and II, W. H. Freeman, 2009.
3. L. S. Luther and I. B. S. Passi: Algebra Vol. | and 11, Narosa Publishing House, 1997.
4. N. Saran and S. N. Nigam: Introduction to Vector Analysis, Pothishala Pvt. Ltd.
Allahabad, 1990.

5. Murray R. Spiegel: Vector Analysis, Schaum Publishing Company, New York, 2017.

6. Gorakh Prasad and H. C. Gupta: Text Book on Coordinate Geometry, Pothishala Pvt.
Ltd. Allahabad, 2000.

7. P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Two Dimensions,
Macmillan Indian Ltd., 1994.
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8. S. L. Loney: The Elements of Coordinate Geometry Part-2, Macmillan, 1923.
9. N. Saran and D. N. Gupta: Three Dimensional Coordinate Geometry, Pothishala Pvt.

Ltd. Allahabad, 1994.

10. R. J. T. Bell: Elementary Treatise on Coordinate Geometry of Three Dimensions,

Macmillan India Ltd., 1994.

I'1. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics.

Asia Publishing House, 1962.
gt RfSes <Ry a7 i
https://epgp.inflibnet.ac.in
https://freevideolectures.com/university/iit-roorkee

https://www.highereducation.mp.gov.in/?page=xhzIQmpZwkylQo2b%2Fy5G7w%3D%3D

https://www.bhojvirtualuniversity.com
AT THEE SATATST TSI
https://nptel.ac.in/courses/1 11105122/
https://nptel.ac.in/courses/1 11107112/
https://nptel.ac.in/courses/111/101/111101080/

AT T - FqeifRa geaiaa fafdar

T aqq geaiwa fafear:
FfaFaw i=: 100
qad ZATTF G4 (CCE): 25 31
fasata=meT 74T (UE): 75 5F

e qegia: FATH 272 15
| SHTYH AT TTEH ] TEE () 10
(CCE): F &% : 25
Wﬁ: : FHAATT (): q17 AT A 9 (Fe4F 50 97%3) 03 x 03 =09
: - ATATT (F): =TT T T (T4 20091%2) 04 x 09 = 36
R i AT (A): 27 419 3T T (T4F 500 or58) | 02 x 15=30
| FA HF ;75
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Part A: Introduction

Program: Certificate Course | Class: B.Sc. | Year | Year: 2021 | Session: 2022-2023

Subject: Mathematics

| | Course Code SI-MATHET

2 | Course Title Algebra, Vector Analysis and Geometry (Paper 3)

3 | Course Type Core Course

4 | Pre-requisite To study this course, a student must have had the subject |-
(if any) Mathematics in class 12",

5 | Course Learning The course will enable the students to:
Outcomes (CLO) 1. Recognize consistent and inconsistent systems of linear

equations by the row echelon form of the
matrix, using the rank of matrix.

for a square matrix.

figures (eg. cone and cylinder).

2. To find the Eigen values and corresponding Eigen vectors

3. Using the knowledge of vector calculus in geometry.
4. Enhance the knowledge of three dlmen5|onal geometrical

augmented

6 | Credit Value Theory: 6

7 | Total Marks Max. Marks: 25 + 75 | Min. Passing Marks: 33

Part B: Content of the Course

Total No. of Lectures (in hours per week): 3 hours per week
Total Lectures: 90 hours

Unit

Topics

No. of
l.ectures

1.1 Historical background:

I.1.1 Development of Indian Mathematics:

Later Classical Period (500 -1250)

1.1.2 A brief biography of Varahamihira and Aryabhatta
I.2 Rank of a Matrix
1.3 Echelon and Normal form of a matrix
|4 Characteristic equations of a matrix

1.4.1 Eigen-values

1.4.2 Eigen-vectors

2.1 Cayley Hamilton theorem

2.2 Application of Cayley Hamilton theorem to find the inverse of a
matrix.

2.3 Application of matrix to solve a system of linear equations

2.4 Theorems on consistency and inconsistency of a system of linear
equations '

2.5 Solving linear equations up to three unknowns

- R —

(B M&“}“)
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S1-MATHAT

3.1 Scalar and Vector products of three and four vectors
3.2 Reciprocal vectors

11 3.3 Vector differentiation 18
3.3.1 Rules of differentiation
3.3.2 Derivatives of Triple Products
3.4 Gradient, Divergence and Curl
3.5 Directional derivatives
3.6 Vector Identities
3.7 Vector Equations
4.1 Vector Integration
4.2 Gauss theorem (without proof) and problems based on it
Y 4.3 Green theorem (without proof) and problems based on it 15
4.4 Stoke theorem (without proof) and problems based on it
5.1 General equation of second degree
5.2 Tracing of conics
5.3 System of conics
5.4 Cone
5.4.1 Equation of cone with given base
\' 5.4.2 Generators of cone 24
5.4.3 Condition for three mutually perpendicular generators
5.4.4 Right circular cone
5.5 Cylinder
5.5.1 Equation of cylinder and its properties
5.5.2 Right Circular Cylinder
5.5.3 Enveloping Cylinder
Keywords:

Indian Mathematics, Rank of a Matrix. Scalar and Vector products, Vector differentiation,
Vector identities, Vector integration, General equation of second degree. Tracing of conics,

System of conics, Equation of cone, Equation of cylinder.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:

I

2
3

K. B. Datta: Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd. New Delhi
2000. :
Shanti Narayan: A Text Book of Vector Calculus, S. Chand & Co., New Delhi, 1987.
S. L. Loney: The Elements of Coordinate Geometry Part-1, New Age International (P)
Ltd., Publishers, New Delhi, 2016.
- P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Three Dimensions,
Willey Eastern Ltd, 1999.
. Gerard G. Emch, R. Sridharan, M. D. Srinivas: Contributions to the History of Indian
Mathematics. Hindustan Book Agency. Vol. 3, 2005.

(0~ Aved R4
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6.

T T Ty afe SreTEF 1 G|

Reference Books:

I%

5
3
4.

i

=

Chandrika Prasad: A Text Book on Algebra and Theory of Equations, Pothishala Pvt.
Ltd., Allahabad, 2017.

N. Jocobson: Basic Algebra Vol. I and 1I. W. H. Freeman, 2009.

I. S. Luther and 1. B. S. Passi: Algebra Vol. | and Il, Narosa Publishing House, 1997.

N. Saran and S. N. Nigam: Introduction to Vector Analysis, Pothishala Pvt. Ltd.
Allahabad, 1990.

. Murray R. Spiegel: Vector Analysis., Schaum Publlshmg Company, New York, 2017.
. Gorakh Prasad and H. C. Gupta: Text Book on Coordinate Geometry, Pothishala Pvt.

L.td. Allahabad. 2000.

. P. K. Jain and Khalil Ahmad: A text book of Analytical Geometry of Two Dimensions,

Macmillan Indian Ltd., 1994.

.S. L. Loney: The Elements of Coordinate Geometry Part-2, Macmlllan 1923.
. N. Saran and D. N. Gupta: Three Dimensional Coordinate Geometry, Pothishala Pvt.

Ltd. Allahabad. 1994.

10. R. J. T. Bell: Elementary Treatise on Coordinate Geometry of Three Dimensions,

Macmillan India L.td.. 1994,

I1. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,

Asia Publishing House. 1962.

Suggested Digital Platforms Web links:

https://epgp.inflibnet.ac.in

https://freevideolectures.com/university/iit-roorkee
https://www.highereducation.mp.gov.in/?page=xhzlQmpZwkylQo2b%2Fy5G7w%3D%3D
https://www.bhojvirtualuniversity.com

Suggested Equivalent online courses:

https://nptel.ac.in/courses/1 11105122/

‘https://nptel.ac.in/courses/1 11107112/

https://nptel.ac.in/courses/1 11/101/111101080/

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 25 Marks

University Exam (UE): 75 Marks

Internal Assessment: Class Test 15
Continuous Comprehensive Assignment/Presentation 10
Evaluation (CCE) : Total Marks: 25
External Assessment: Section (A): Three Very Short Questions 03 x 03 =09
University Exam (UE) (50 Words Each)

Time: 02.00 Hours Section (B): Four Short Questions 04 x 09 =36

(200 Words Each)
Section (C): Two Long Questions 02 x 15=30
(500 Words Each)

Total Marks: 75

ol ~
(B P )
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T & - 9=
TR THTT T T Aot gow | 79 2021 T: 2022-2023
ELRRRIEG
I | qrsa s rare SI-MATHAT
2| TETHH T A FeAA T FAFA THFTT (T T )
3 | qTSIHH FT THI FI7 AH
4 | gt (Prerequisite) | zay F1d #7 srera FTH ¥ U, grA F By a0 w1 geT
‘ FaT 1241 | Fam ar |
5| ITESUET AT AT | TTSIHT FTAT HI HETH FA:
gttt (Fre 1. fafe defide o ggfagt & aforder s 1 3T
affr srgeww) F7d gU UF AHAA H dh1 HI TFHT F7 H
(CLO) 2. AqFAA, AMHIE f&AsmE, @ifadt s e @em oafz &
FAFAS HT STANT H7A Hl
3. e wforefir witeswt & form sraeer avfiaeor gareg #2 #)
4. FAfer wftref gfawwt #71 g7 F77 @7 3791 @ F4 F
, forT qaTeT 1 3T FA H
6 | #HReAm Agifa®: 6
7 | T 3qH aferFay si#: 25 + 75 FIATH I S 33
HTT § - ITSTHA H Fvgarg
STEATA $1 Fel F&aT (97 gearg @ #): yiad Feare 3 6
Fel SITEATA: 90 b,
ELaN v ST
1 wEa
1.1 ufdgrias geufa:
1.1.1 wredrg v #7 @
g Syt Rrewfafea #e (500 i a) 18
1.1.2 AT (Atemadl F Ao 529 ) '
A7 qryA ¥ "t sfradr
@'ﬂ”""‘ Page 2 of 16
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1.2 I AqFHAA
1.2.1 FFTST 07T
1.2.2 FFfya ooft g7 fAwae
1.2.3 Za7 At g faware
1.3 Ao sraser ,
1.3.1 3g FIfZ F ATAF srashers
1.3.2 FHITA FAd] 97 ATAT THT
1.4 SATeIft
1.4.1 AT Tt FT AFaEaroTat
1.4.2 sA=a+qsff F wffaea g 1 gfaawy
1.4.3 FuT=aT seaEafeat
1.4.4 g7 Tl i srFaeatiat

2.1 %41
2.1.1 @kt Brear ¥ o g7
2.1.2 97 fa=g 97 F#ar
2.1.3 FHdT F7g
2.2 3ITAAT U4 AFaAdT
2.2.1 Fa1 FT ITAT UF AFqAdT
2.2.2 fa gfad= fa=g
2.2.3 fafe famg
2.2.4 9g4 famg
2.3 TH T ATET
2.3.1 FrAty wHrwT g fAEfua aF
2.3.2 g "HTFw g AEfia 3

3.1 AT FAAT FT AHTHAA
3.2 f2% v 5% qa1er 1 af=y
3.3 FHTHAT g
3.4 AT
3.4.1 Frdty Aot F foro
3.4.2 gy fAgeri=i ¥ form

ci%gf:gﬁv%)
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3.5 ATTHAAT
3.5.1 Fraty et ¥ oo
3.5.2 gty e ¥ o
4.1 ¥ e aHETT
4.1.1 T qtwTr
4.1.2 ¥y Feftaor § aHET daFd qHEH0
4.1.3 =71 F7 IR Fdq
IV | 4.2 aras saser FefFTT 18
4.3 TIH FIT2 UF IF ATATT TTFA THIFLT '
431 %,y 37 pHga A AT
4.3.2 x AT y H FEATT AHIFLT
4.3.3 FA7T FHT THIEHI
434 Ao e
4.3.5 FaFe AT F ST 0
4.3.6 ATfras #ufaat

5.1 =7 U AT T SaFer AHIHT
5.2 |TYTIT Y1 AT daFAd aHIE0

V| 5.3 fadrr wif ¥ Y qawe At 8
5.4 TTAF/FAd |97 F TG g7 AHIHIO T AT 00
5.5 yr=rer fa=vor fafy
T fig (F a&)~w

e T, ST A, AN AT, AATeqeft, THAT, TR F ATLE, SAAFAA,
FTIFAA, T aher e, = fE=er Aty

ART - AR ALAIT FE18A

5T T, H2H Tedh, q77 TATIA

AT FETE TS AR/ ST SETEA/ TS AT
QTSI e |
I. Gorakh Prasad: Differential Calculus, Pothishala Private Ltd.. Allahabad, 2016.
2. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.
3. M. D. Raisinghania: Ordinary and Partial Differential Equations, S Chand & Co Ltd,

2017.
@’WJ” Page 4 of 16
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4. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of |
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

5. Hex Yaor 2T U srhrast i geah)
g qEda:
I. N. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.
2. G. F. Simmons: Differe‘n,tial Equations, Tata McGraw Hill. 1972.
3. E. A. Codington: An Introduction to ordinary differential Equation, Prentice Hall of
India, 1961. '
4. D. A. Murray: Introductory Course in Differential Equations, Orient Longman (India)
1967.
5. H. T. H Piaggio: Elementary Treatise on Differential Equations and their Application,
C. B.S. Publisher & Distributors, Delhi. 1985.
6. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House. 1962.
Fsifa Rives <wewhd 37 o
https://epgp.inflibnet.ac.in
https:/freevideolectures.com/university/iit-roorkee
https://www.highereducation.mp.gov.in/?page=xhzIQmpZwkylQo2b%2Fy5G7w%3D%3D
https://www.bhojvirtualuniversity.com
AT FHF SHTATIT TS
https://nptel.ac.in/courses/1 11106100/
https://nptel.ac.in/courses/111/101/111101080/

W T - Aqeifaa gegia fafdat

Fifaq gaa gegiw fafda:
qfrFay =i 100
qqd ATIH a6 (CCE): 25 3®
fersafaamerT of&T (UE): 75 3

mw FATH 752 05
AR SATHF A THT FATZAHZ/ EIIFJFH'W (rsizer) !0
(CCE): F7 3% 1 25
pnl | FAATT (): 1 Qg 97 (Te4F 50 91%%3) 03 x 03 =09
EREIR e AT (9): =TT T T (4% 200 912) 04 x 09 = 36
AT 02.00 2 HAATT () 3T &9 ITET 997 (T 500 975%) 02 x 15=30
FAHF 75
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Part A: Introduction

Program: Certificate Course | Class: B.Sc. | Year | Year: 2021 | Session: 2022-2023

Subject: Mathematics

| | Course Code SI-MATHLT

2 | Course Title Calculus and Differential Equations (Paper.)

3 | Course Type Core Course

4 | Pre-requisite To study this course. a student must have had the subject
(if any) - | Mathematics in class 12'",

5 | Course Learning The course will enable the students to:
Outcomes (CLO) 1. Sketch curves in a plane using its Mathematical properties in

the different coordinate systems of reference.

2. Using the derivatives in Optimization, Social sciences,
Physics and Life sciences etc.

3. Formulate the Differential equations for various Mathematical

models.
4. Using techniques to solve and analyze various Mathematical
models.
6 | Credit Value Theory: 6
7 | Total Marks Max. Marks: 25 + 75 | Min. Passing Marks: 33

Part B: Content of the Course

Total No. of Lectures (in hours per week): 3 hours per week
Total Lectures: 90 hours

Unit Topics No. of
' Lectures

I.1 Historical background:
I.1.1 Development of Indian Mathematics:
Ancient and Early Classical Period (till 500 CE)
I.1.2 A brief biography of Bhaskaracharya
(with special reference to Lilavati) and Madhava
1.2 Successive differentiation
1.2.1 Leibnitz theorem
1.2.2 Maclaurin’s series expansion
1.2.3 Taylor’s series expansion
l 1.3 Partial Differentiation 18
1.3.1 Partial derivatives of higher order
1.3.2 Euler's theorem on homogeneous functions
1.4 Asymptotes
1.4.1 Asymptotes of algebraic curves
1.4.2 Condition for Existence of Asymptotes
1.4.3 Parallel Asymptotes
1.4.4 Asymptotes of polar curves

Page 2 of 13
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2.1 Curvature -
2.1.1 Formula for radius of Curvature
2.1.2 Curvature at origin
I 2.1.3 Centre of Curvature 18
2.2 Concavity and Convexity
2.2.1 Concavity and Convexity of curves
2.2.2 Point of Inflexion
2.2.3 Singular point
2.2.4 Multiple points
2.3 Tracing of curves
2.3.1 Curves represented by Cartesian equation
2.3.2 Curves represented by Polar equation
3.1 Integration of transcendental functions
3.2 Introduction to Double and Triple Integral
3.3 Reduction formulae
3.4 Quadrature
11 3.4.1 For Cartesian coordinates 18
3.4.2 For Polar coordinates
3.5 Rectification
3.5.1 For Cartesian coordinates
3.5.2 For Polar coordinates
4.1 Linear differential equations
4.1.1 Linear equation .
4.1.2 Equations reducible to the linear for
4.1.3 Change of variables
4.2 Exact differential equations »
Y 4.3 First order and higher degree differential equations 18
4.3.1 Equations solvable for x. y and p
4.3.2 Equations homogenous in x and y
4.3.3 Clairaut’s equation
4.3.4 Singular solutions
4.3.5 Geometrical meaning of differential equations
4.3.6 Orthogonal trajectories
5.1 Linear differential equation with constant coefficients
5.2 Homogeneous linear ordinary differential equations
\' 5.3 Linear differential equations of second order 18
5.4 Transformation of equations by changing the dependent/
independent variable
5.5 Method of variation of parameters
Keywords/Tags: .
Indian Mathematics, Successive differentiation, Partial Differentiation, Asymptotes,
Curvature, Tracing of curves, Quadrature, Rectification, Linear differential equations, Method
of variation of parameters. BT RO T R

o Ard R k)
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Part C: Learning Resources
Text Books, Reference Books, Other Resources
Suggested Readings:
Text Books: :
I. Gorakh Prasad: Differential Calculus, Pothishala Private Ltd., Allahabad, 2016.
2. Gorakh Prasad: Integral Calculus, Pothishala Private Ltd., Allahabad, 2015.
3. M. D. Raisinghania: Ordinary and Partial Differential Equations, S Chand & Co Ltd,
2017.
4. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

5. AL Y2 fRcr I 3rehTeHT i gEeh|
Reference Books:
I. N. Piskunov: Differential and Integral Calculus, CBS Publishers, 1996.
2. G. F. Simmons: Differential Equations, Tata McGraw Hill. 1972.
3. E. A. Codington: An Introduction to ordinary differential Equation, Prentice Hall of

India, 1961.
4. D. A. Murray: Introductory Course in Differential Equations, Orient Longman (India)
1967.

5. H. T. H Piaggio: Elementary Treatise on Differential Equations and their Application,
C. B.S. Publisher & Distributors, Delhi. 1985.
6. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics.
Asia Publishing House, 1962.
Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://freevideolectures.com/university/iit-roorkee
https://www.highereducation.mp.gov.in/?page=xhzIQmpZwkylQo2b%2Fy35G7w%3D%3D
https://www.bhojvirtualuniversity.com
Suggested Equivalent online courses:
https://nptel.ac.in/courses/1 11106100/
https://nptel.ac.in/courses/1 11/101/111101080/

Part D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 25 Marks
University Exam (UE): 75 Marks
Internal Assessment: Class Test 15
Continuous Comprehensive Assignment/Presentation 10
Evaluation (CCE) Total Marks: 25
External Assessment: Section (A): Three Very Short Questions .03 x03=09
University Exam (UE) . (50 Words Each)
Time: 02.00 Hours Section (B): Four Short Questions 04 x 09 = 36
(200 Words Each) 02 x 15=130
Section (C): Two Long Questions
(500 Words Each) Total Marks: 75

Page 4 of 13
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Part A Introduction

Program: Diploma Course | Class: B.A/B.Sc. Il Year | Year: 2022 | Session: 2022-2023

Subject: Mathematics

[e—y

Course Code

S2-MATHIT

2 | Course Title

Abstract Algebra and Linear Algebra

3 | Course Type

Major - 1

4 | Pre-requisite To study this course, a student must have had the subject
(if any) Mathematics in Certificate Course or equivalent.

5 | Course Learning The course will enable the students to:

Outcomes (CLO) 1.

2.

. The fundamental concept of rings, fields, subrings, integral

. Compute the characteristic polynomial, eigenvalues,

Recognize the algebraic structures as a group, and classify
them as abelian, cyclic and permutation groups, etc.

Link the fundamental concepts of groups and symmetrical
figures.

Analyze the subgroups of cyclic groups.

Explain the significance of the notion of cosets, normal
subgroups, and quotient groups.

domains and the corresponding morphisms.

Analyse whether a finite set of vectors in a vector space is
linearly independent. Explain the concepts of basis and
dimension of a vector space.

Understand the linear transformations, rank and nullity,
matrix of a linear transformation, algebra of
transformations and change of basis.

eigenvectors, and eigenspaces, as well as the geometric and
the algebraic multiplicities of an eigenvalue and apply the
basic diagonalization result.

(o)}

Credit Value Theory: 6

7 | Total Marks Max. Marks: 30 +70 | Min. Passing Marks: 10 + 23

Part B - Content of the Course

Total No. of Lectures (in hours per week): 3 hours per week

Total Lectures: 90 hours

Unit

Topics No. of
Lectures

1.1 Historical background:

1.1.1 A brief historical background of the Algebra in the context of
India and Indian heritage and culture

I 1.1.2 A brief biography of Brahmagupta 18

1.2 Groups, Subgroups and their basic properties
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1.3 Cyclic groups

1.4 Coset decomposition

1.5 Lagrange's and Fermat's theorem
1.6 Normal subgroups

1.7 Quotient groups

2.1 Homomorphism and Isomorphism of groups

2.2 Fundamental theorem of homomorphism

2.3 Transformation and permutation group Sy (n <5)
II | 2.4 Cayley's theorem 18
2.5 Group automorphism
2.6 Inner automorphism

2.7 Group of automorphisms

3.1 Definition and basic properties of rings
3.2 Ring homomorphism

3.3 Subring

3.4 Ideals 18
III | 3.5 Quotient ring
3.6 Polynomial ring
3.7 Integral domain
3.8 Field

4.1 Definition and examples of Vector space

4.2 Subspaces

4.3 Sum and direct sum of subspaces

4.4 Linear span, Linear dependence, linear independence and their basic
properties

IV [ 4.5Basis . 18

4.6 Finite dimensional vector space and dimension
4.6.1 Existence theorem
4.6.2 Extension theorem
4.6.3 Invariance of the number of elements

4.7 Dimension of sum of subspaces

4.8 Quotient space and its dimension

5.1 Linear transformation and its representation as a matrix

5.2 Algebra of linear transformation

5.3 Rank-Nullity theorem

5.4 Change of basis, dual space, bi-dual space and natural isomorphism
V | 5.5 Adjoint of a linear transformation 18
5.6 Eigenvalues and Eigenvectors of a linear transformation
5.7 Diagonalization

Keywords/Tags:
Brahmagupta, Groups, Subgroups, Homomorphism and Isomorphism of groups, Ring, Ideals,
Field, Vector space, Basis and dimension, Linear transformation, Diagonalisation.

—
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Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:
Text Books:
1. 1. N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.
2. K. B. Datta: Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd. New Delhi.
2000.
3. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
4. g yeer TRwy 3oy erehTerHt i qEaehl
Reference Books:
. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt Ltd;
Eighth edition, 2006.
. N. Jacobson: Basic Algebra. Vol. I and II, W. II Freeman, 1980.
. 1. S. Luther and 1. B. S. Passi: Algebra. Vol. I and II, Narosa Publishing House, 1997.
. Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company. New
Delhi, 1967.
5. A. K. Vasishtha and A. R. Vasishtha: Modern Algebra, Krishna Publication; 68th edition,
2015.
6. X. Hoffiman and R. Kunze: Linear Algebra. 2nd Edition, Prentice Hall Englewood Cliffs,
New Jersey, 1971.
7. A. R. Vasishtha and J. N. Sharma: Linear Algebra, Krishna Prakashan Media (P) Ltd.,
2019.
8. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia
Publishing House, 1962.
Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://www.highereducation.mp.gov.in/?page=xhzIQmpZwkylQo2b%2Fy5G7w%3D%3D
hitp://www.bhojvirtualuniversity.com
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111/106/111106137/
https://nptel.ac.in/courses/111/105/111105112/
https://ugcmoocs.inflibnet.ac.in/index.php/courses/view ug/32

omnd

N

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks
University Exam (UE): 70 Marks
Internal Assessment:
Continuous Comprehensive Evaluation (CCE) Total Marks: 30

External Assessment:

University Exam (UE) Total Marks: 70
Name of BOS: Mathematics Signature of the Chairman (BOS):
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IGAC

#T TEAT

1.1 Tfdgriae gesfa

1.1.1 WG R AT &GS TIH GERId & G0 | eniore i

wfers Ufdgriae gouf

1.1.2 FgRE A 9ierg staet
1.2 9Hg, STHIG TAT I ATLTTH OTeH
1.3 WEhiT 993
1.4 agaqage faase
1.5 TS TG BHT T T80T
1.6 TETHTT ITEHZ
1.7 fawmr wgg

18

J§

2.1 GHgT T FATHRIAT TF AT
2.2 GHTHTIAT St TAYd THT

2.3 Tl T A" T S, (n < 5)
2.4 FHAT HT IHT

2.5 ¥Hg TERTRar

2.6 3q: FFRIIAT

2.7 TRt & 98

18

11

3.1 g T GICNTET T |1 I[OT8H
3.2 T FHTHIAT

3.3 IugaT

3.4 TurSTTaET

3.5 fawmr ae

3.6 GgUE q99

3.7 qUiTshia 9T
3.8 &

18
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AT TETI T /ST IS HATe=/97 AT
TS T
1. L N. Herstein: Topics in Algebra, Wiley Eastern Ltd. New Delhi. 1977.

2. K. B. Datta: Matrix and Linear Algebra, Prentice hall of India Pvt. Ltd. New Delhi.
2000.

3. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

4, weg waor Ty T SrhTeH] it qEaeh]
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Ty e
1. Surjeet Singh and Qazi Zameeruddin: Modern Algebra, Vikas Publishing House Pvt
Ltd; Eighth edition, 2006.
. N. Jacobson: Basic Algebra. Vol. I and II, W. II Freeman, 1980.
. LS. Luther and I. B. S. Passi: Algebra. Vol. I and I, Narosa Publishing House, 1997.
Shanti Narayan: A text Book of Modern Abstract Algebra, S. Chand and Company.
New Delhi, 1967.
5. A. K. Vasishtha and A. R. Vasishtha: Modern Algebra, Krishna Publication; 68th
edition, 2015.
6. K. Hoffiman and R. Kunze: Linear Algebra. 2nd Edition, Prentice Hall Englewood
Cliffs, New Jersey, 1971.
7. A. R. Vasishtha and J. N. Sharma: Linear Algebra, Krishna Prakashan Media (P) Lid.,
2019.
8. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962.
srqeitaa RiSed wiewid aa foiw
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https://www.bhojvirtualuniversity.com
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https://nptel.ac.in/courses/111/105/111105112/
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Part A Introduction

Program: Diploma Course | Class: B.A./B.Sc. Il Year | Year: 2022 | Session: 2022-23

Subject: Mathematics

1 | Course Code S2-MATH2T
Course Title Advanced Calculus and Partial Differential Equations
3 | Course Type Major — 2/Minor/Elective
4 | Pre-requisite To study this course, a student must have had the subject
(if any) Mathematics in Certificate Course or equivalent.
5 | Course Learning The course will enable the students to:
Outcomes (CLO) 1. Understand many properties of the real line R and sequences.
2. Calculate the limit superior, the limit inferior, and the limit of a
bounded sequence.
3. Apply the mean value theorems and Taylor’s theorem.
4. Apply the various tests to determine convergence and absolute
convergence of an infinite series of real numbers.
5. Formulate, classify and transform partial differential equations
into canonical form.
6 | Credit Value Theory: 6
7 | Total Marks Max. Marks: 30+ 70 | Min. Passing Marks: 10 +23
Part B - Content of the Course
Total Ne. of Lectures (in hours per week): 3 hours per week
Total Lectures: 90 hours
Unit Topics No. of
Lectures
1.1 Historical background:
1.1.1 A brief historical background of Calculus and partial differential
equations in the context of India and Indian heritage and culture
I 1.1.2 A brief biography of Bodhayana 18

1.2 Field structure and ordered structure of R, intervals, bounded and
unbounded sets, supremum and infimum, completeness in R, absolute
value of a real number.

1.3 Sequence of real numbers

1.4 Limit of a sequence

1.5 Bounded and monotonic sequences

1.6 Cauchy’s general principle of convergence

1.7 Algebra of sequence and some important theorems

Name of BOS: Mathematics Signa%ure og ;he Chairman (BOS):

Date: R A e SR i T AR Name: Dr. Anil Rajput
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I

2.1 Series of non-negative terms

2.2 Convergence of positive term series

2.3 Alternating series and Leibnitz's test

2.4 Absolute and Conditional Convergence of Series of real terms
2.5 Uniform continuity

2.6 Chain rule of differentiability

2.7 Mean value theorems and their geometrical interpretations

18

111

3.1 Limit and continuity of functions of two variables
3.2 Change of variables

3.3 Euler's theorem on homogeneous functions

3.4 Taylor's theorem for functions of two variables
3.5 Jacobians

3.6 Maxima and Minima of functions of two variables
3.7 Lagrange's multiplier method

3.8 Beta and Gamma Functions

18

1A%

4.1 Partial differential equations of the first order
4.2 Lagrange's solution

other than the general method
4.4 Charpit's general method
4.5 Partial differential equations of second and higher orders

4.3 Some special types of equations which can be solved easily by methods

18

5.1 Classification of partial differential equations of second order
constant coefficients

coefficients

5.2 Homogeneous and non-homogeneous partial differential equations of

5.3 Partial differential equations reducible to equations with constant 18

Keywords/Tags:

Bodhayana, Sequence, Series, Jacobians, Maxima and Minima, Beta and Gamma functions,

Partial differential equations.

Part C - Learning Resources

Text Books, Reference Books, Other Resources

Suggested Readings:

Text Books:
1. Devi Prasad: Advanced Calculus, Prentice Hall India Learning Private Limited, 2009.
2. S C Malik and Savita Arora: Mathematical Analysis, New Age International Private
Limited, 1st edition, 2017.
3. M. D. Raysinghania: Ordinary and Partial Differential Equations, S. Chand & Company,
New Delhi, 2017.
4.

Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of

Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.

5. He veor el dor erpraeft it qRaeh

e
Name of BOS: Mathematics Signature of the Chairman (BOS):
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Reference Books:
1. R. R. Goldbeg: Methods of Real Analysis, Oxford & L.B.H. Publishing co. New Delhi,
2020.

2. T. M. Apostol: Mathematical Analysis, Narosa Publishing House. New Delhi. 1985.
3. D. Soma Sundaram and B. Choudhary: A first Course in mathematical Analysis, Narosa
Publishing, House, New Delhi, 1997.
4. Murray R. Spiegel: Theory and problems of advance Calculus, Schauma Publishing Co.
New York, 1974.
5. Donald R. Sherbert, Robert G. Bartle: Introduction to Real Analysis, Wiley, 4th edition,
2011.
6. Shah Nita H.: Ordinary and Partial Differential Equations: Theory and
Applications, PHI Learning Private Limited, Second edition, 2015.
7. Gorakh Prasad: Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2015.
8. K. Sankara Rao: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010.
9. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics, Asia
Publishing House, 1962.
Suggested Digital Platforms Web links:
https://epgp.inflibnet.ac.in
https://www.highereducation.mp.gov.in/?page=xhzIQmpZwkylQo2b%2Fy5G7w%3D%3D
http://www.bhojvirtualuniversity.com
Suggested Equivalent online courses:
https://nptel.ac.in/courses/111/104/111104125/
https://nptel.ac.in/courses/111/101/111101153/

Part D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks
University Exam (UE): 70 Marks
Internal Assessment:
Continuous Comprehensive Evaluation (CCE) Total Marks: 30
External Assessment:
University Exam (UE) Total Marks: 70

Name of BOS: Mathematics S%an (BOS):
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1.2 &= GTEAT AT R FT FFag G, a0, TRag ik AYRag
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1.6 el T TR &1 AT [Fgid
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2 4 areafas uat #r AT o1 AxGer ud quidddt erfsmer
2.5 THHE gidd

2.6 raeher 13T T @t Faq
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3.5 S 18
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3.7 =i T 6 f&fE
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IV 18
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5.1 fodTar sife % «iifRres erasha gl &7 aefiehLor
5.2 3T I[OIThT & THETT T AT AT Tahe GHIHLT
V| 5.3 =L IO § GHAT ATAF ST THIHT 18

R feig (@t =€)
areman, ogwa, Aoff, Swifew, sfge @ [, fior @ mn wem, il eawa
gy

TRl |- TSR STEIaT HETea

qTee e, HaW TR, I+ HaTeT

AT TSI T /ST TS TATer/ a7l |t
TS TS ;
1. Devi Prasad: Advanced Calculus, Prentice Hall India Learning Private Limited, 2009.
2. S C Malik and Savita Arora: Mathematical Analysis, New Age International Private
Limited, 1st edition, 2017.
3. M. D. Raysinghania: Ordinary and Partial Differential Equations, S. Chand &
Company, New Delhi, 2017.
4. Gerard G. Emch, R. Sridharan and M. D. Srinivas: Contributions to the History of
Indian Mathematics. Hindustan Book Agency, Vol. 3, 2005.
5. HeT R4 R T erepreH T qEash)
ey e
1. R.R. Goldbeg: Methods of Real Analysis, Oxford & 1.B.H. Publishing co. New Delhi,
2020.
T. M. Apostol: Mathematical Analysis, Narosa Publishing House. New Delhi. 1985.
D. Soma Sundaram and B. Choudhary: A first Course in mathematical Analysis,
Narosa Publishing, House, New Delhi, 1997.
4, Murray R. Spiegel: Theory and problems of advance Calculus, Schauma Publishing
Co. New York, 1974.
5. Donald R. Sherbert, Robert G. Bartle: Introduction to Real Analysis, Wiley, 4th
edition, 2011.
6. Shah Nita H.: Ordinary and Partial Differential Equations: Theory and Applications,
PHI Learning Private Limited, Second edition, 2015.

Dl

7. Gorakh Prasad: Integral Calculus, Pothishala Pvt. Ltd. Allahabad, 2015.
8. K. Sankara Rao: Introduction to Partial Differential Equations, PHI, 3rd edition, 2010.
9. Bibhutibhusan Datta and Avadhesh Narayan Singh: History of Hindu Mathematics,
Asia Publishing House, 1962.
Name of BOS: Mathematics Signature of the Chairman (BOS):
Date: Y Gy R R R ee Name: Dr. Anil Rajput
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Scheme of Examination and Syllabus for Annual Exam System

S e fawrT |99, e
figed. /€g. maﬂa%mmmﬂzﬁa}mw
DI FeAIT AUSH FRT SR

Department Of Higher Education, Govt. of M. P.

B. Sc./B.A. lll Year

Academic Session: 2022-2023

Recommended by Central Board of Studies

Paper Number & Title | Paper-wise | Total Minimum Internal Minimum Prac- Prac- Total
of the Paper Maximum | Theory | Passing Assess- Passing tical tical
Marks Marks Marks in ment Marks in Maxi- | Passing
' Theory Maximum | Internal mum Marks
Marks. Assess- Marks
ment
I- Linear Algebra Ist term-
And Numerical 40 (3 Months)
Analysis 120 40 II dl? 10 150
nd term- - -

II- Real and . 40 (6 Months)
Complex Analysis 20
HI- Optional Paper* 40 Total=30

*II A Statistical methods, III B- Discrete Mathematics, III C- Mechanics, III D Mathematical Modelling,
II1 E- Financial Mathematics III F ~Computer and Linear Programming.

(Optional Paper should be different from main subject.)

Note : There will be three sections in each paper. All questions from each section will be compulsory.

Section A (5 Marks) :This section will contain 5 objective type questions, one from each unit, with the weightage of

1 mark.

Section B (10 Marks) : This section will contain 5 short answer type questions (each having internal choice), one

from each unit, with the weightage of 2 marks.

Section C (25 Marks) : This section will contain 5 long answer type questions (each having internal choice), one

from each unit, with the weightage of 5 marks.

There should be 12 teaching periods per week for Mathematics like other Science subjects

(6 Period Theory + 6 Period Practical)

? ’

i

P

N

27

I
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oy, /Ay pemel & o aiffe wlen gl & AgER UGS
BT AT AvS NI IR
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
w4 / Session : 2022-2023

Max. Marks/siferaa siw : 40

Class/@en : B.Sc./B.A.

Year/a§ X Third/ g

Subject/fawy : Mathematics/=fora

Paper /U 9= : First /9eH

Title/<hf=s ; Linear Algebra And Numerical
Analysis
R oMt 1a dEaTHEs fAgeiyor

Note;- Scientific Calculator will be allowed in the examination of this paper.

Ae— 39 U o P wen § el daageer & STIRT & Al B

Unit-1 Definition and examples of Vector spaces, subspaces, sum and direct sum of
subspaces, Linear span, Linear dependence, independence and their basic
properties, Basis, Existence Theorem for basis, Extension Theorem, Invariance of
the number of elements of a basis, Dimension, Finite dimensional vector spaces,
Existence of complementary subspaces of a subspace of a finite dimensional
vector space, Dimension of sum of subspaces, Quotient space and its dimension.

SHTS—1 dfew wEfe P gRANT Td SarERyl, SyHAle, IUFAREdl &1 AN U9 UdE
AT, e gy, g w71, Td=aT Td I8 Yol UEH, R, AR DI
oRfya faia afewr gafedl, oRfta i afes |afe @1 Suaafe o e
SuHfe &1 3rfkd, SuwHedl & anT &1 a9, furT 9afe ug S9a! famr |

Unit-2 Linear transformations and their representation as matrices, Algebra of linear

transformations, Rank-Nullity theorem, change of basis, dual space, bi-dual space
and natural isomorphism, adjoint of a linear transformation, eigen values and
eigen vectors of a linear transformation, Diagonalisation, Bilinear,Quadratic and

Hermitian forms.

SHIS—2 g wURY (G BT MM T6U0, WRgH HARON H1 dfel 0, ST
AT W, MR BT URadH, gd wafte, fRga wafe vd wiefad g,
faeifevur, fgueard, feam vd i e

Unit-3 Inner Product Space- Cauchy-Schwartz inequality, orthogonal vectors, orthogonal
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complements, orthonormal sets and bases,Bessel’s  inequality for finite
dimensional spaces. Gram-Schmidt orthogonalization process.

Tps—3 IR O aHie— Wﬁmﬁmwﬁ?ﬁwﬁmwﬁ‘cﬁww
WW@WWWW%@W&%WWW
GUCERIERN

Unit-4 Solution of Equations : Bisection, Secant, Regula Falsi,Newton’s Methods. Roots

of second degree polynomial equations.

Interpolation: Lagrange interpolation, Divided differences, Interpolation formula
using Differences. Numerical Quadrature. Newton- Cote’s formulae. Gauss
Quadrature formulae '
Wﬁ%m—%—ﬁmﬁﬁﬁ,ﬁﬁwﬁﬁ,mmﬁﬁqﬁﬁm
WW%H@EWN?BW!WW&W,WW,
W%W@(WWWW%MW LISES]
GELISRI Gl
Linear equations direct methods for solving systems of linear equations (Gauss
elimination, LU decomposition, Cholesky decomposition), Iterative methods
(Jacobi, Gauss- Seidel reduction methods). Ordinary differential equations : Euler
method, Single step method, Runge-Kutta’s method, Multistep methods, Milne
Simpson method. Methods based on Numerical integration, methods based on
numerical differentiation.

Text Books:-
1. K. B. Datta- Matrix and Linear Algebra,Pretice hall of India Pvt. Ltd. New Delhi, 2000.
2. S.S. Sastry- Introductory Methods of Numerical Analysis, PHI Learning Pvt. Ltd.

Reference Books:
1. K. Hoffiman and R. Kunze- Linear Algebra, 7 Edition, Prentice Hall Englewood Cliffs,

New Jersey, 1971.
2. S. K. jain, A Gunawardena & P. B. Bhattacharya- Basic Linear Algebra with MATLAB

Key College Publishing(Springer- Verlag) 2001
3. S. Kumarsaran- Linear Algebra, A Bermetric Approac Prentice- Hall of India,200
4. Balaguruswamy- Numeric thods, Tata Mc Graw Hill Publication, New Yark.
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Department of Higher Education, Govt.. of M.P.
B.Sc./B.A. Annual Examination System wis€ syllabus

Recommended by Central Board of studies
g5/ Session | 2022-2023

Max. Marks/sfomae 3@ ; 40

Class/en ; B.Sc./B.A.

Year/ad ; Third/ I

Subject/fasa : Mathematics/TToTd

Paper /9ZTuA : Third Optional-A /i wH-T ‘
Title/zi® : Statistical methods/ReET®I fafera

Note;- Simple Calculator will be allowed in the examination of this paper.

Ae— mmwaﬁqﬁmﬁmﬁw@ﬁakmaﬁmm

anit-l

Frequency distribution- Measures of central tendency, Mean, Median, Mode,
G.M, H.M, Partition values, Measures of dispersion- Range, Interquartile range,

Mean deviation, Standard deviation, Moments, Skewness and kurtosis.

mm—ﬁumﬁmmma@wmm
e | RO A, g B HU-IRE, g W, A e,
e Rraerd, argef, R 3R {RHsT |

Unit-2

Probablity- Event, Sample space, Probablity of an event, Addition and
multiplication theorems, Baye’s theorem, Continuous probablity- probablity
density function and its applications for finding the mean, mode, median and
standard deviation of various continuous probablity distributions. Mathematical

expectation, Expectation of sum and product of random variables, Moment
generating function.

ShIE—2

TRIGd— Tedl, Uaesl AR [pdl gedl @ Wiiiedl, WRAEar & anT g4

Unit-3

Theoretical distribution- Binomial, Poisson, rectangulars and exponential

distributions, their properties and uses.
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Curve fitting, €O

Methods of least squares,

multiple correlations (upto three variables only).

Sampling- Sampling of large samples, Null and alternative hypothesis, Errors of

first and second kinds, Level of significance, Critical region, Tests of significance

based on chi-square,t.F and Z-statistics.

Wwﬁmmﬁmwmﬁiﬁm
R aEnRa aefedr  aXET |

Fré—a, gorge AR WD

Text Books:

1. H. C. Saxena and J. N. Kapoor, Mathematical Statistics, S. Chand and Company.
2. M. Ray_ Statistical Methods.
3. . = v srredl 3 S |

(Dr. Geeta Modi)

)

8 coma RN

(Dr. Vandana Gupta) o

L‘\

\N o\ \ (Dr. PL :
> .L. Sanodia)
Dr. U & S0

( a Vyas) (Dr. SanjayJain 3 (%'),o\cl l\;\_/

(Dr. Lal Chandra Raput) Dr.Arvind Boh
g ohre

(Dr. V.K. Gupta)

— o)


Mobile User


doEH. /0. pensll @ ford aiffer wen yomeht & SRR TeTEH
DI AT TUSH gIT SR
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
a3/ Session : 2022-2023

Max. Marks/sfre e : 40

Class/er : B.Sc./B.A.

Year/qas ; Third / i

Subject/fava : Mathematics/fma

Paper /ueus : Second /fgaia

Title/«s : Real and Complex Analysis
IRIfdd Tg Aftas fagreryor

Unit-1 Riemann integral, Integrability of continuous and monotonic functions. The

fundamental theorem of integral calculus. Mean value theorems of integral
calculus, Partial derivatives and differentiability of real-valued functions of two
variables. Schwarz’s and Young’s theorem. Implicit function theorem.

ShIg—1 WA FHIGE, WA Ud UhHERE B B WAIBATAd], GHIber $ g
U, HEIheM! B OAREAM W, & WX © aRdfde 9 GeRt @ 3N
qPBAS] T4 IqHer-idd], W6l U6 T & YA, IRTE Beld T3y |

Unit-2 Improper integrals and their convergence, Comparisn tests, Abel’s and Dirichlet’s
tests. Frullani’s integral as a function of a parameter. Continuity, derivability and
integrability of an integral of a function of a parameter.  Fourier series of half
and full intervals.

P2 MU IS UG STBT AHERT,  Jor-lT UQEv], 3M9el U fSRaal BT GRTeqor,
yaifeid BerHl B ¥U A BAF! THIGE, FaW, Th Ude B Bold @ qHG
THAIIT T4 FHIG AT, 3G Td gof faRrall o BIRax Sof |

Unit-3 Definition and examples of metric spaces. Nieghbourhoods. Limit points. Interior
points. Open and closed sets. Closure and interior . Boundary points. Subspace of
metric space, Cauchy sequences, Completeness, Cantor’s intersection theorem,
Contraction principle, Real number as a complete ordered field. Dense subsets.
Baire Category theorem. Separable, second countable and first countable spaces,
Continuous functions, Uniform continuity, Properties of continuous fuctions on
compact sets.

SPE—3 e FHfte ol uRaT vd Serervl, §H@, 961 g, ofdRe fowg, f9qd ga
IPH, i1, Bex BT TS THT, Ggad g, f B &5 @ o7 §
RIS A, FOT ITRGeR, IRR-BSN T3, bR, g o e
UH U e, WA Bo, UhdaN didd, Hed 9geadl R Had Hedr
T
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Unit-4 Continuity and differentiability of complex functions. Analytic functions.
Cauchy-Reimann equations. Harmonic functions, Cauchy’s Theorem, Cauchy’s
Integral formula.

TDHIe—4 Wﬂmaﬁﬂﬁmsﬁ?mm?ﬁw,ﬁ?ﬁﬁmw,m—w
WW,EWW,WWWMle

Unit-5 Power series representation of an analytical function, Taylor’s series, Laurant’s
series, Singularities, Cauchy’s Residue Theorem, Contour Integratrion.

P85 Ut siofl, 9%NE Ba @1 U, Sor a AW, dR< 9 S FeEer
(W),WWWW,W(W)WI

(Dr.

NN '
\%‘0 s e Ifr‘::
(Dr. Umé Vyas) (Dr. Sanjay~Jain (Dr. Lal Chandra Raput) Dr.Arvind Bohre

Text Books:
1. Mathematical analysis by S. C. Malik and Savita Arora, New Age Publication, Delhi.
2. G.F. Simmons — Introduction to Topology and Modern Analysis, Mc Graw Hill, New
York 1963
3. L. V. Alhfors, complex Analysis Mc Graw Hill, New York
4. 7y = Ty el B g |

Recommend Books
1. Walter Rudin- Real and Comples Analysis, Mc Graw Hill, New York
2. Ponnuswamy- Complex Analysis, Narosa Publication, New Delhi.
3. R. V. Churchill & J.W. Brown, Complex Variables andApplication, 5™ Edition, Mc Graw

Hill, New York, 1990
20 T XNy
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Department of Higher Education, Govt. of M.P.

B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
=/ Session : 2022-2023

Max. Marks/sirsan aiw X 40

Class/er : B.So./B.A.

Year/a§ : Third/ geia

Subject/fava : Mathematics/<Tfrer

Paper /9su= : Third Optional-A / Jda Teed—1
Title/<h¥® . Statistical methods/qTRIGDHY fafer

Note;- Simple Calculator will be allowed in the examination of this paper.

Ae— wmwaﬁmﬁwma} o JTA B

Unit-1 Frequency distribution- Measures of cef\tral tendency, Mean, Median, Mode,
G.M, H.M, Partition values, Measures oq dispersion- Range, Interquartile range,

Mean deviation, Standard deviation, Mom}ents, Skewness and kurtosis.

SHIE—1 IMgRT gSI—>=1a YRT @) 79, Ay, Irm‘ércm ggold, Uk AT, exIcHD
e | el A, faEaer @ Au-w, sraegele W, A e,
e fawrer, smeel, IR SR Haadr|

Unit-2 Probablity- Event, Sample space, Probablity of an event, Addition and
multiplication theorems, Baye’s theorem, Continuous probablity- probablity
density function and its apphcatlons for| finding the mean, mode, median and
standard deviation of various continuous|probablity distributions. Mathematical
expectation, Expectation of sum and product of random variables, Moment
generating function.

SHIS—2 URed— He, ufieel wAfe fhel o2 @1 wikidar, Widebar & anT uq
UIRSAT del & ford A, sgete, WRaw o1 &ve 4 g9 SREEN, A
JTRI, WG o & AT & IO @Y (TR gemen, seef sifg %o |

Unit-3 Theoretical distribution- Binomial, Pojsson, rectangulars and exponential

distributions, their properties and uses.
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Unit-4 Methods of least squares, Curve fitting, co-relation and regression, partial and

multiple correlations (upto three variables only).

SPIE—4 Waﬁfﬁﬁaﬁmmaﬁ@@ww&ﬁmw%wﬂ
(Paet N =Y ) |

Unit-5 Sampling- Sampling of large samples, Null and alternative hypothesis, Errors of
first and second kinds, Level of significance, Critical region, Tests of significance

based on chi-square.t,F and Z-statistics.

PS5 Ui~ gec ylaeel & Skraud, ¥ UG ddfodd GR&GeYT Y 1g
%ﬁwmaﬁg@ﬁ,wﬁmw,mm,m—ﬁ,w%ﬁ?'m
R ARG wrefepar  ueror |

Text Books:
1. H. C. Saxena and J. N. Kapoor, Mathematical Statistics, S. Chand and Company.

2. M.Ray_Statistical Methods.
3. Wy R U st Y g |

\Q
ST .-)"F.fo\
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
T4 / Session : 2022-2023

Max. Marks/sifea iw : 40

Class/@en : B.Sc./B.A.

Year/as : Third/qda

Subject/fawa : Mathematics/ T

Paper /99 : Third Optional-B / Q'Eﬁ!l Red—d1
Title/s=® : Discrete Mathematics/ fafda o
Unit-1 Boolean functions-disjunctive & cunjunctive normal forms (canonical & dual

canonical), Bool’s expansion theorem, Relations- Binary relation, Inverse
relation, Composite relation, Equivalence relation, Equivalence classes & its
properties Partition of a set.

SHIR—1 Ww—ﬁaﬁmqﬁwﬂﬁawm@ﬂiﬁm@g&a
BT, o BT FRAR 9AY | wag— fgeR wey, e |ay, Fafora e,
Wﬂﬁﬂ,g@maﬁwmwaﬁ,ﬂgﬁamﬁﬂmﬁl

Unit-2 Partial order relation, Partially ordered sets, totally ordered sets, Hasse diagram,

maximal and minimal element, first and last element Lattice- definition and
examples, dual lattice, bounded lattice, distributive lattice, complemented lattice.

—2 SO BA 64T, S B wead, QUi Bid §ed, oNE INd, Sfas
WW/W,HWWWW,W—@W@W,?H

ST, URdg Sileld, RN STeld, RP ST |

Unit-3 Graph- Definition, types of graphs, Subgraphs, walk, path , circuit, connected and
disconnected graphs, Euler graph, Hamiltonian path and circuit, shortest path in

weighted graph, Dijkstra’s Algorithm for shortest paths.

ShIs—3 ATSE— T UG bR SU 3o, TEA, U UG uRRuel, Wdg U9 g UT,
IR U, %ﬁﬁﬁwwsﬁ?qﬁwmﬁamﬁmqﬂ%@
:ﬂswwﬁam
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SPTS—5 wzﬁmnﬁ?ﬁﬂqﬁgﬁmm@mﬁmmmmmlﬁ%ﬁﬁ
w,ﬁ%aw,wﬁawaﬁvuﬁﬁﬂawzﬁwﬁﬁvﬁlmm

Text Books:
1. J.N.Kapur- Mathematical Modelling, New Age International Publishers

). e YRY R T AT B IR |

Reference Books:
1. Stefan Heinz- Mathematical Modelling, Springer.
Heilio,M.Lahivaara, T.Latinen- Mathematical Modelling, Springers Nature.

2.
3 Dr.V.P. Saxena- Bio-Mathematics.
4. Belinda Barnes and Glenn Robert Fulford- Mathematical Modelling with Case Studies.

CRC Press
S )
@W e 9 N TR

2 - lﬂ g g-é.lc‘ /q-)—-:br'\o\

(Dr. Geeta Modi) o (Dr. V.K. Gupta) (Dr. Vandana Gupta) ( Dr. P.L. Sanodia)
N\
: RS SN ol e

(Dr. Uma Vyas) (Dr. Sanjay Jain) (Dr. Lal'ChandraRaput) Dr.Arvind Bohre
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Unit-4 Trees and its properties, Rooted tree, Binary tree, Spanning tree, Rank and nullity
of a graph, Kruskal’s Algorithm and Prim’s Algorithm.

PS4 96T U4 SHD U7 €F, MIT ge, fgaeR 9@, S g4, e @ oty od
AT, B¥bel Ud YIgH Dl TelIRIer |

Unit-5 Matrix representation of graphs—Incidence and Adjacency matrix,Cutset and its

properties, Planar graphs (definition) Kuratowski’s two graphs.
SHE-5 3T BT 3eFE HUvT— SSH Td TSoi4l Mg, heded U4 S6d v,
AR 3TerRa (afRaTeT), FReIEd & fgaimerd |

Text Books:
1. C.L.Liu.- Elements of Discrete Mathematics , Mcgraw Hill New-York
2. Narsingh Deo- Graph Theory, Prentice Hall.

3. 9. &<l T SrpreHt o) Y |

] ' O s
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(Dr. Geets ﬁodi) (Dr. V.K. Gupta) (Dr. Vandana Gupta) - (Dr. P.L. Sanodia)
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Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
a4/ Sessmn 2022-2023

Max. Marks/sifmas sie : 40

Class/an : B.Sc./B.A.

Year/as : Third/ga

Su bj ect/favy . Mathematics/TTRra

Paper /usud : Third Optional-C / il YRe&H—
Title/«s ; Mechanics / 3T

Unit-1 Moments, Work and Energy, conservation of energy, Potential energy, Analytical

conditions of Equilibrium of Coplanar forces, Virtual work, Catenary.

P11 TET, BT TG S, IoTl B ARETVT (AT Soll, AAcTe ol Bl QreaTaey @
Ieeife gfddy, wfoqd w1, Yoo |

Unit-2 Friction, Forces in three dimensions, Poinsot’s central axis, Null lines and Planes.

Stable and unstable Equilibrium.

SPIS—2 ayoy, i 99, @’ @7 BT e, I YW@V UG Gaad, ReR U4 SRRk
ATRITRET |

Unit-3 Velocites and accelerations along radial and transverse directions and along
tangential and normal directions. Simple Harmonic motion. Elastic Strings,
Projectile.

SHhIE—3 Prodr v srguRey faem # oF1 U9 wavon, el v ud arfiete fEmel # o ud
RV | RS 7AW TR, YR SIRET, yere |

Unit-4 Motion on smooth and rough plane curves . Motion in a resisting medium.

Motion of particles of varying mass. Central orbits, Kepler’s Law of motion,

Motion of a particle in three dimensions.

TPle—4 free Ud 8T IS 9 OR YIfa gioRiel AegH # i, URdaHd gH darel
PN B TS, b Bel, cFiLaNa%ﬂ‘%a\?ﬁW,%ﬁlﬁ?laaﬁﬁT@lwaﬁ

| o
&% =D Zﬁlﬁw«)@m . %"i
ma Gujle) ANy
ol T s e
(D Tzl gff%/“‘” (@ Vonolers e
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Unit-5

Generalized *co-ordinates, D’Alembert’s Principle and Lagranges equations,
Hamilton equations, Moment of inertia, motion of rigid bodies in two dimensions.
Equation of continuity, Euler’s equations of motion for inviscid flow, stream
lines, path of a particle, potential flow, Two dimensional and axisymmetric
motion, sources and sinks, vortex motion, Navier-stokes equation for a viscous

fluid.

ATTH (32D, S UaHaS &l Rigid Gd AR GHIHRT offee THIHRY,
Srecq el ffad § ge vt o WY, daw @1 FieRoT Afddd! are @
Ty & AU IeR BT GHiexvl, URT &R, UH 9T &1 9, {3 vare fgfada
Td yfreafad T, Sid v g9, YR T, Afdde yarE & o AfaR wed
FHIBRT |

Text Books:

1. R.S. Verma — Statics

2. S. L. Loney- An elementary Treatise on the dynamics of particle of rigid bodies.
3. A9 2= dor e o | |

Reference Books:
. M.Ray- Dynamics
2 M. Ray and H. S. Sharma- Dynamics of rigid bodies

(Dr. Uma Vyas)

@”fﬁ R S
2614 _— L &

(Dr. VK. GUPta) (Dr. Vandana Gupta) (Dr. P.L. Sanodia)
w 5 ry «')/O\ﬁ I
(Dr. Sanjay Jain) (Dr.Lal C and aput) Dr.Arvind Bohre
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Sradt /fu peeli & R oo o el & TR TSABH
DT JEYYT ATSA gRT JTIRIT
Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus
Recommended by Central Board of studies
a4 / Session : 2022-2023

Max. Marks/sfrea 3w : 40

Class/ar ; B.Sc./B.A.

Year/a§ ) Third/q

Subject/fava : Mathematics/TTfoTT

Paper /ueud : Third Optional-D /g TlRed—<1
Title/sv®s ; Mathematical Modelling/ T AtsfefT
Unit-1 Mathematical modelling through ordinary differential equations of first order:

Linear Growth and Decay models, Non-linear Growth and Decay Models,
Dynamic problems, Geometrical problems.

SHIE—1 Yo Blfe ® WERY 3dhd THIHRON gRT ORI Hisioi T Y& gig vd &
dfecd, NN qfy Ud g Alsed, TiA®! TG SR A |

Unit-2 Mathematical modelling through system of ordinary differential equations of first
order: Population Dynamics, Epidemics, Compartment models, Economic
medicine, Arms Race, Battles and International Trade, Dynamics models .

SPIS—2 Y BIlc @ ARIRY Addbd TGN & BRI §RT MO HiSfelfT: S
INTET @R Ud fdd! dfsed |

Unit-3 Mathematical modelling through ordinary differential equations of second order:
Planetary Motions, Circular Motions and Motion of Satellites. Mathematical
modelling through Linear differential equations of second order and
miscellaneous mathematical models.

$PIE—3 5 PIC & AHRY Aqdhd THHN gRT ORI AieieiT: TE T, I
ﬁ@ﬂﬁﬂﬂ%l%ﬁuﬁ%%%@mmwmmﬁm
Atefein wd fafdy TioRg dised |

Unit-4 Mathematical modelling through difference equations: Simples Models, Basic
theory of linear difference equations with constants coefficients, economic and
finance-population dynamics and genetics, Mathemetical model in probability
theory.

SPIR—4 IR GATGRY gRT TG ArSioiT: A ArSed, 3R UND! dlel b =<}
TR @ fagia td S0 g R U9 fIwiy, Seer el ud
S Td miiwdr Rigld § TRRia disfer | _

Unit-5 Mathematical modelling through Graphs: Solutions that can be modelled through
graph, mathematical modelling in terms of directed graphs, signed graphs,
weighted digraphs and un-oriented graphs.

-
A T Gt S
@Wﬂ) \qu““" e Sl
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W,ﬁﬁﬁw,mﬁawsﬁ?aﬁﬁaawzﬁﬂﬂﬁwﬁﬁﬂum

Text Books:

1.

J.N.Kapur- Mathematical Modelling, New Age International Publishers

2. Hey yeel R Wy Pl B g |

Reference Books:

1.

2
3
4

: /e ‘\97 -
Ohavy g+ Ry e

Stefan Heinz- Mathematical Modelling, Springer.

. Heilio,M.Lahivaara, T.Latinen- Mathematical Modelling, Springers Nature.

Dr.V.P. Saxena- Bio-Mathematics.

. Belinda Barnes and Glenn Robert Fulford- Mathematical Modelling with Case Studies.

CRC Press

~

(Dr. Geeta Modi) (Dr. V.K. Gupta) (Dr. Vandana Gupta) (Dr. P.L. Sanodia)
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\&*I)

s


Mobile User


ey, /u. wenell & ford @i wdien yomel & STIAR UGFBH

DL AT ATSA EINT TR

Department of Higher Education, Govt. of M.P.
B.Sc./B.A. Annual Examination System wise syllabus

Recommended by Central Board of studies
g7 / Session :2022-2023

Max. Marks/«ifa sie 40

Class/men B.Sc./B.A.

Year/as ; Third/gfa

Subject/fava ; Mathematics/fra

Paper /ey » : Third OptlonaI-E/q—cﬁu Red—3

Title/<mi® ; Financial Mathematics/ facfa

ford

Unit-1 Financial Management- Nature and Scope of Financial Management, Goals of
Financial Management and main decisions of financial management, Difference
between Risk, Speculation and Gambling.
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Unit-2 Time value of Morniey-Interest rate and Discount Rate. Present value and Future
value, discrete case as well as continuous compounding case, Annuities and its
kinds.
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Unit-3 Meaning of return, Return as Internal Rate of Return (IRR), Numerical methods
like Newton Raphson Method to calculate IRR, Measurement of returns under
uncertainty situations.
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Unit-4 Meaning of Risk, Difference between risk and uncertainty, Types of Risks,
Measurements of Risk, Calculation of security and portfolio risk and Return-
Markowitz Model, Sharpe’s Single Index Model- Systematic Risk and
Unsystematic Risk.
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Unit-5 Taylor series and Bond Valuation, Calculation of Duration and Convexity of
Bonds, Financial Derivatives- Futures, Forward, Swaps and options, Call and Put
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Option, Call and Put Pari_ty theorem.
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Text Books:
1. Sheldon M. Ross- An Introduction to Mathematical Finance, Cambridge University

Press.
7 Mark S. Dorfman- Introduction to Risk Management and Insurance, Prentice Hall
Englrewood Cliffs, New Jersey.
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Reference Books:
1. Aswath Damodaran, Corporate Finance- Theory and Practice, John Wiley & Inc.
2. John C. Hull- Options, Futures and Other Derivatives, Prentice Hall of India Private
Ltd.
3. C. D. Daykin, T. Pentikainen and M. Pesonen- Practical Risk Theory for Actuaries,

Chapman & Hall.
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Unit-1 Linear Programming problems, basic solution, basic feasible solution and optimal
solution.
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Unit-2 Graphical method and simplex method of solutions, Duality Transportation and

assignment problems. .
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Unit-3 Computer Programming, Binary system, Arithmetic and logical operations on

numbers, Octal and Hexadecimal systems.
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Unit-4 Conversion to and from decimal systems, Algebra of binary numbers Elements of

computer systems and concept of memory.
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Unit-5 Representation of unsigned integers, signed integers and reals, double precision

reals and long integers. Algorithms and flow charts for solving numerical analysis

problems.
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Text Books:
1. Proggrame in ANSI-C By E Balagurusamy Mc Grawhill
2. Computer fundamentals By Pradeep K Sinhah & Priti Sinha, BPB Publication
3. Linear Programming. By R..K. Gupta, Krishna Publication.
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