J7g ¥ faunT 9.9, s
Qo /A1y waRt & ol aiffe wer vgfd @ sraR Jeged
TR AT AUSH R IR

Department Of Higher Education, Govt, of M, P.
Scheme of Examination and Syllabus for Annual Exam System
B. 5c./B.A. Ill Year

Academic Session ; 2019-2020

Recommended by Central Board of Studies

- Paper Number & Title | Paper-wise  Total UMinimum - Internal F Minimum " Prac- |  Prac- - Total
i of the Paper Maximum | Theory = Passing - Assess- | Passing Cical | tical :
| Marks Marks + Marksin - ment | Marks in Maxi- ' Passing |
- Theory C Maximum | Internal Cmum - Marks
! © Marks. L ANSE S Marks
: O N 1L B \
" I- Linear Algebra ‘ i st term- . ‘
' And Numerical ; 42.5 \ (3 \/Iomhs i b
| Analysis ‘; E | 3
- Real amd 127.5 | ‘ llnd Lum- 8 - | 150 |
Complex Anal 42.5 ‘ (6 M()nths) ‘ : |
plex Analysis | ! ! ! i |
11- Gptional Pdper* 425 L 1 io[dl 33_5 : :

11 A Statistical methods, HI B- Discrete Mathematics, H C- Mechanics, H 1} ¥Vathematical Modelling,
I - Finaicial Mathematics

(Optional Paper should be different from main subject.)
Note - There witl be three sections in each paper. Al questions from cach section witl be compulsors

Section A (5 Marks) :This section wiil contain 3 objective Lype questions. one from cuch unit, with the weightage of
| mark.

Section B {1253 Marks) : This section will contain 5 short answer type questions {each having internal choice). one
from euch unit. with the weightage of 2.5 marks.

Section C (23 Marks) : This section will contain 3 long answer type questions (each having internal choice). one
from cach unit. with the weightage of 5 marks.

There shouid be 12 teaching periods per week for Mathematics like ather Science Subjects
(6 Period Theory -+ 6 Period Practical)
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Department of Higher liducation, (Jovl. of M.}

B.5Sc./B.A. Annual Examination Sysiem wise sytlabus
Recommended by Central Board of siudies
5/ Session : 2019-20

Max. Marks W96aq 3iw ; 105

Subject/fayy

B.ScoBA

Third/ e

Mathematics/wiurg

Paper /WA : First 7 uaq

Linear Algebra And Numerical Analysis

Wgw qoraforg v awerens (Qeemo

Notc - Seicnuific Caleulator witl be allowed in the examination of this pap;r

§4 Y% I D g H Wisfeihe FAdeer & WU B s 2

Definition and examples of Vector spaces, subspaces. sum and direct sum of |

subspaces. Linear span., Lincar dependence. independence and their basic
- properties, Basis. Existence Theorem for basis. Extension Theoreni. Invariance of |
- the number of elements of a basis. Dimension. Tinite dimensional vector SPaCes. |
I Existence of complementary subspaces of o subspace of a tinite dimensiona!
| vector space. Dimension of sum ol “subspaces. Quotient space an d s dimensio,

i
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—

i Linear transformations and their representation as matrices. Alcfc‘b:a of 'inear

transtormations. Rank-Nullity thecorem. change of basis. dual space. bi-dual space

l
|
1
} and natural isomorphism, adjoint ol a linear transformation, eigen values and
|

s eigen vectors of a incar transtormation. Diagonalisation. Bilinear.Quadratic and

' Hermitian forms.
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Inner Product Space- Cauchy- Schwartz ,m,qual]l\ Uxih(wondl veelors, mthu.,on il !
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L dlmen‘Slonal spaces. Gram- Suhlmdl 01[h0;,0na]1m110n ploccs‘s

Frrae > ! .
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|

GUEELIRERE

- Unit-4 " Solution of Eqguations : Bisection. Sccant. Regula Falsi.Newton's Mcthods. Roots
of second degree Polynomials. i
- Interpolation: Lagrange interpolation. Divided diflerences. Interpolation tormula |
! using Difterences. Numerical Quadrature. Newton- Cote’s formulae. Gauss
i Quadrature formulae

B4 W@W—@WWWW%W‘Wﬁ%W%i
fad o & sgus wifewor & e | TR ST eriaRE, fawifora e,
IR B IUIRT Q# eﬂr—ri%wﬂ 3, AEISE EEe, ged e wd, e |
1 BIFHAA qA|
' Unit-3 | Linear equations direct methods for sulving 5\ stems ol linear equations (Gauss
? elimination. LU decomposition. Cholesky decomposition). Herative methods
i (Jacobi. Gauss- Seidel reduction methods).

] Ordinary differential equations : Euler method. Single step method. Runge-
|

1

Kutta’s method, Multistep methods. Milne Simpson method. Methods based on .
Numerical integration, methods based on numerical differentiation

| S5 | ‘inqzswfﬁaﬁw RgH ARG © B B B e P Yced fateran (m@a
i e, Ty, e drena) Aaoe), geveadl Rt G B e
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| \TCT TRETHE qgHAT ue anefea A |

] ext Books:-

. K. B. Datta- Matrix and Linear Algebra,Pretice hali of India Pyt Lid. New Delhi.2000.

2. S.S. Sastry- Introductory Methods of Numerical Analysis. PHI Learning Py Lid.
Reference Books:

1. K. Hoffiman and R. Kunze- Linear Aigebra. 2™ Edition. Prentice Hall nglewood Clitfs.

New Jersey, 1971,

2. S. K. jain. A Gunawardena & P. B. Bhattacharya- Basic Linear Atgebra with MATLAB
Keyv College Publishing(Springer- Verlag) 2001
S. Kumarsaran- Linear Algebra. A Bermetic Approac Prentice- Hall ol India. 200
Balavuruswamy- Numerical Methods. Tata Me Graw Thil Publication. New Yark.
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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
W / Session : 2019-20

Max. Marks/3ri&ieedH oidh : 42.5

Class/det : B.Sc./B.A.

Year/ g% : Third / T

Subject/fAwy : Mathematics/TTioTe

Paper /weaqs : Second /g

Title/3d® : Real and Complex Analysis

qreafde Ud Ay ey

{ Unit-1 Riemann mte;,lal lnt%mbﬂm "ol continuous and monotonic lunctions. The |
fundamental theorem of integral calculus. Mean value theorems of integral
calculus, Partial derivatives and differentiability of real-valued functions oi two
variables. Schwarz’s and Young’s theorem. Implicit function theorem, ]
N | HIGA, Tdd U9 UDale Helll & QAP AHBEE & g
| GHEEA B A PR, S A S afds A BeE B OSRE
: agEes Ud HABAICT, T Reiakd YUY, ARYE held Y

—1

Unit-2 Improper integrals and their ¢ wmu%nce ¢ omparisn tests. Abel's and Dirichlet's
tests. Frutlani™s integral as a function of a parameter. Continuity. derivability and
integrability of an integral of a function of a parameter.  Pourier series of half
and full mmtervals. o - - B ]
~2 I THI 6 SeTe SRIROT el TNE, IS 9 [3Rae 31 qem, |
gEifere Belw @ T W Bl AT, e, Qa%qrdo{a%twﬂa%ww
g T gEieeiadl diE vl gol aavel @ wiRke Ho |
Unit-3 ~Definition and examples ol metric spaces. \1u*1150uilmmls Limil points. Interior E
points. Open and closed sets. Closure and interior . Boundary points. Subspace of l
metric space, Cauchy sequences, Completeness, Cantor’s intersection theorem. :
Contraction principle, Real number as a complete ordered field. Dense subsets.
Baire Category theorem. SLpd]’ablL second countablr.g_mi first countable spaces.
TER-3 | XIF WA @ IREIST U9 SerEvw, iy, O A, AaRe fawg, e vl
 ¥igd WAy, HWaRd Td andaw, ARk fawg @‘cﬁwﬁaaﬁ\mﬂﬁf% CIEE
_ WWWWW&%WWWT{DE@?M%W%
@ | ardfds HET, WeE SUNHEd, RSN Y, yerddevl, fgdia noeg v
| WerH O TR | | |
" Unit-4 : Continuous functions. Extension theorem. Uniform cumnmu_\' (ompaaﬁcks ?
| Sequential compactness. Totally bounded spaces. Finite intersection property. |
| Continuous functions and compaul sets, Connectedness.
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54 FAd o, AR} T, THEA Aided, WEde, SMmEe wEadl qul ulkdeg
wfafte, aRfAg WAl W91, e GoF Ud A8d ggead, ddadl | .

- Unit-5 Complex numbers as ordered pairs. Geometric representation of complex
‘ “numbers.  Continuity  and  difterentiability o complex  functions.  Analytic
functions. Cauchy-Reimann  equations.  Harmonie  functions. Mobiuc;)

transformations. Fixed points. Cross ratio. Inverse points, Conformal Mappings. 4
EPHE—5 Afegsr T BT W H WU A, GREH W] B Sk Freuv, Aty
s @1 Aaedl iR sr@del-radl, [wefie wem, wreli— dum |H e,
THATE e, Afdas suiaRvr, Rer =g, @ arquia, ufadd favg, siHeHd
et |

Text Books:
1. Mathematical analysis by S, C. Malik and Savita Arora. New Age Publication, Delhi.
2. G Simmons - Introduction w0 Topology and Modern Analvsis. Mce Graw Hillo New
York 1963
L. V. Alhfors, complex Analysis Mc Graw [ill. New York
4. w1y &= T s o gD |

[°%)

Recommend Books
1. Walter Rudin- Reai and Comples Analysis. Mc Graw Hillo New York
Ponnuswamy- Complex Analysis. Narosa Publication. New Delht.
R. V. Churchill & J.W. Brown. Complex Variables andApplication. 5™ Edition. Me Graw
Hill. New York. 1990 '
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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
Y4 / Session : 2019-20

Max. Marks/3feread 3@ : 425

Class/®amn : B.Sc./B.A.

Y ear/ay ; Third/ FAT

Subject/faTyg : Mathematics/7ifore

Paper /u=9d : Third Optional-A / T<Tg TREdH—T
Title/3M¥aw ; Statistical methods/AATR&TDHA fAfeRT

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

Ae— 39 9¥F IF o WE A GRY deageics @ SUANT B AR B

Unit-1 Frequency distribution- Measures of central tcn-dency. Mean. Median, Mode,
G.M, H.M. Partition values. Measures ol dispersion- Range. Interquartile range. |

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

do1g-1 Mgy ded—bag yge @1 AN, Hied, AICHE, a8, PONaR HIW, ST
e | foasEerl aE, Rdme @ A, rrEgele w_TE, Ay fawe,
qr=e forerd, afregel, 999 ok FHamear |

Unit-2 Probablity- Event, Sample space. Probablity of an e¢vent. Addition and
multiplication theorems, Baye's theorem. Continuous probablityv- 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. Momentj
generating function.

SHE—2 UIAddI— A1, Wi wArte [bdl g @l Widedl, Jaedr @ anT ud
Lmuﬁu,émaﬂuﬁa,mﬂmmw,u@wa:ﬁawwﬁﬁmmi
TaRar deA © ford Wed, wged, HifEawr snd w4 389G AAWAR, O |
TTN, ATGIRe® BRIl & FNT T4 O DI O geqren, reel Sifsd wetd |

Unit-3 Theoretical distribution- Binomial. Poisson. rectangulars and exponential |

distributions, their propertics and uses,

j
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el

Eé’cﬂ'&‘ﬂ Hghad geai— fgue, @hdl, aMaareR iR axaTdie) 924, 396 WO U9 WA | |

" Unit-4 Methods of least squares. Curve fitting. co-relation and regression. partial and .

l
i P multiple correlations (upto three variables onlv).

T4

(@ae &% R qw) |

ST gAY, Tl BT ARIGH, FEAeY Ud GGV HI8E 0d ag EEECR
| |
| 4 :

|

| Unit-5 Sampling- Sampling of targe samples. Null and alternative h\ pothes;s Errors of ;

, first and sccond kinds, Level of signiticance. Critical region. Tests of stgnificance ;
| ‘ !
" based on chi-square.t.b and Z-statistics.

feda weR @1 Fedl, wriedr «R, FI0E a3, FE-a7, toge o' wikas
TR TR el adisr

| . -
'lé‘cﬁrs‘ws  ufoea- gee yRdgel @1 afdees, ¥ e defeds qfRdedn e od |

Text Books:
l. H. C. Saxena and J. N. Kapeor, Mathematical Statistics, S. Chand and Company.
2. M. Ray Statistical Methods.

3. "y R gy armred @) g |
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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
A / Session ; 2019-20

Max. Marks/31feread 3 ; 42.5

Class/@mer B.Sc./B.A.

Year/qd Third/Jd

Subject/f[Iwy ; Mathematics/TTToTd

Paper /w93 : Third Optional-B /e Uf2ge—dl
Title/sM¥w ; Discrete Mathematics/ Tafareaa Tforg

! Unit-1
|

Boolean functions-disjunctive & cunjunctive normal lorms (canonical & dual
canonical), Bools expansion theorem. Relations- Binary relation. Inverse :
relation, Composite relation, Lquivalence relation, Equivalence classes & its

properties Partition of a set. ‘

;W),@WWWIWW@WQWE{WWQ,W@HW&L
JoudT He, Joudl &l yd Sde U1 g, AHEd & T |

Unit-2

| aTerd: &R WEd, FEe efd Wiedd, QUid BT iTdy, 29g 3w, SRas |

Partial order relation, Partially ordered sets, totally ordcred sets. Hasse diagram,

maximal and minimal element. first and last element Lattice- definition and

- examples. dual lattice. bounded lattice. distributive lattice. complemented lattice.

g s sy, o w9 Afww oredd, el UMY Td IeENY, g

uileld, | ia@ \JTel<h, GORUITE AT, UReh WTeleh |

Unit-3

Graph- Definition. types of graphs. Subgraphs. waik. path . circuit. connected and |
Fdisconnected graphs. Fuler graph. Hamiltonian path and circuit. shortest path in -

weighted graph. Dijkstra’s Algorithm for shortest paths.

$PBI5—3

HeE— URATYT UF Tehlk I 3eied, TA+, U Ud uiNae, deg Td dde T, |
dtaer T, ffceifad Uy iR uRuy, wiRa oo d dgwW Ty Rg

phogat MOWrtllley 295 o 357
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STgThe], THTRIN |

Unit-4 | Trees and its properties, Rooted tree. Binary tree. Spanning trec, Rank and nullity

" of a graph. Kruskal's Algorithm and Prim’s Algorithm.

Zs | ga vd sue o o, (d ge, faaeR ge, S ge, oTerd @l Wi g
TR, FEH T UTSH @1 U |

properties. Planar praphs (detinition) Kuratowski's two graphs.

ToE—s | oToRE @ ORgE FTeI Sied U8 Georl SNEE, dediew U8 oad W, |
R SATeRI(TRITET), TR & fFarred |

Text Books:
1. C.L.Liu.- Elements of Discrete Mathematics , Mcgraw Hill New-York
2. Narsingh Deo- Graph Theory, Prentice Hall.
3. 4y B Uy JPEH B GRS |
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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
{4 / Session : 2019-20

Max. Marks/3Tferene™ 31 : 42.5

Class/@e ; B.Sc/B.A.

Y car/ay : Third/gda

Subject/faTa : Mathematics, 77O

Paper /3¥1ud : Third Optional-C / &g URew—1

Title/z¥® : Mechanics / Gii3@T
% Unit-1 | Analytical conditions of Equilihriu;r—l ()?i[)iﬁifﬁ)ids Virtual work. Catenary.
(TP | oo 9ol @) ATRITRe & Jveiie Ty, Hieu o, W |

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

and unstable Equilibrium.

THE—2 Bl g@, @ ® B e, g Wl Ud GAed, NeR UG oifer |
| AT |

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

SPE-3 | (o v argue Ren A a7 vd aron, wEl vdia ud e fawnsh § O d |
’ R | WY T A, Yo $TRET, wer |

Unit-4 Motion on smooth and rough plane curves . Molion in a u,smmu medium. |

Motion of particles of varying mass. Central orbits. Kepler's Law of motion.
SHII—4 bl O a7 AT 9% WX TR iR Aegw 7 afd, gRdae gemd aral
| U W TR, He FE, PR & TR B I |

| Unit-3 ! Motion of a particle in three dimensions. Moments and Product of inertia

STes  BRdE ae § e e @ EEERCi v e

Mw&r\/ — T T W
@?/ i Q%g D

(\y{%w j%

r\‘(\\x




Text Books:

1. R.S. Verma — Statics
2. S. L. Loney- An elementary Treatise on the dynamics of particle of rigid bodies.

3. 4u R 7Y e @ IS |

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

Y @&%7 S
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Department of Higher Education, Govt. ot M.P.
B.Sc./B.A. Annual Examination System wisc syllabus
Recommended by Central Board of studies
A / Session : 2019-20

Max. Marks/3Tf&repad 37 : 42.5
Class/defl : B.Sc./B.A.
Y ear/ay ; Third/gaT
Subject/fayy : Mathematics/TToTq
Paper /Wea9x : Third Optional-D /J&1a TRe®—-31
Title/?N¥® ; Mathematical Modelling/ TfordTa wrsfef
% Unit-1 ' Mathematical modelling lFllUngh ordinary difTerential equations ol first order:

Linecar Growth and Decay models. Non-linear Growth and Decay Models. |
Dynamic problems. Geometrical problems.

SPTE—1 uwﬁ%a%wwmﬂﬁfmvﬁmﬂﬁmmgﬁw%@agﬁg@m
e, RGN gig U@ B Aised, Tfddl ey surfie awn | J
- Unit-2 Mathematical modelling through svstem of vrdinary dillerential equations of first :

corder:  Population Dynamics. Epidemics. Compartment models,  Economic |
medicine, Arms Race. Battles and International Trade. Dynamics models . |

i
!
gHTg-2 YA PIfC & AHRY ATEHT FHIBION B (6T gRT T RIS 0T ST |
R g ! Jieed |
Unit-3 Mathematical modelling through ordinary differential equations ol second order: |
Planetary Motions, Circular Motions and Motion of Satellites. Mathematical
- modelling  through Linear differential cquations ol sccond  order  and
miscellaneous mathematical models.
EE R fedw oI @ wuRe sfade gilaRT g Tftd Arefent TEE T, gt
Y Td swmdE AR Bdw @R ¢ e sawe wdlew] gR Ry |
| Hisfer wd fafdy aftrdfa sHisew | 7
Unit-4 Mathematical modelling through difference equations: §ﬂnplcs ‘Models. Basic
theory of linear difference equations with constants coctlicients. cconomic and -
] _ finance-population dynamics and genetics. pmbthlm theory.
gHE—4 AN RV ZRT T HSionT, e Ao TR MR aTel IRFd A
| IRl B RIgI wd 990 gIRT SRR v fawi, e afael ud |
il Ta wilear figrd A iy disfe | .
Unit-5 Mathematical modelling through Graphs Solutions that can be moedelled through |

[ graph, mathematical modeiling in terms of directed graphs. signed Umphs
Welghted digraphs and un-oriented ulaphs

(har = Ao S b

@XY"’M”“'? T %(\N%\ 3
227 sttt T Saaay)




TFE s TG @ NI O Ao U6 B gr1 Aised &1 & e He | FRfRm |
T, Fafed 7w, wRT a1 3R wRREd ute @ ww=d ¥ i Aigforr

Text Books:
. J.N.Kapur- Mathematical Modering. New Age International Publishers

2. e YRy Bl TY HIGHl @ g |

Reference Books:
I, Stetan Heinz- Mathematical Modelling. Springer.
Hetho M Lahivaara, T. Lainen- Mathematical Madelting, Springers Nature.
> Dr VP Saxena- Bio-Matlwenmaties.
4. Belinda Barnes and Glenn Robert Fullord- Mathematical Modelling with Case Studies.
CRC Press
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Title/#d s : Financial Mathematics/ fawhig oo
! Unit-1 Financial Management- Nature and Scope of Financial Management. Goals ol |

' Financial Management and main decisions of financial management. Difference
f ~between Risk. Speculation and Gambling.
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Unit-2 Time value of Money-Interest rate and Discount Rate. Present value and Putuu,

value, discrete case as well as continuous compounding case. Annuities and ifs
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 bc.meen risk and uncutaml\ Types of Risks,
Measurements of Risk. Calculation of security and portlolio risk and Return-
j Markowitz Model. Sharpe’s Sinagle Index Model-  Systematic Risk  and
{
|

, . Unsystematic Risk. _ - ] i
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| Unit-3 Taylor series and Bond Valuation. Calculation of Duration and Convexity of

1 Bonds, Financial Derivatives- Futures. Forward, Swaps and options. Call and Put

‘ Optlon Call and Put Parity theorem.
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Text Books:
1. Sheldon M. Ross- An Introduction to Mathematical Finance. Cambridge University
Press.
2. Mark S. Dortman- Introduction to Risk Management and Insurance. Prentice all
Englrewood Cliffs. New Jerscy.
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Reterence Books:
. Aswath Damodaran, Corporate Finance- Theory and Practice. John Wiley & Inc.
2. John C. Hull- Options. 'utures and Other Derivatives. Prentice Hall of India Private
Lud.
3. C. D. Daykin, I. Pentikainen and M. Pesonen- Practical Risk Theory for Actuaries.
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