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B.Sc. Honours ﬂ[athtmatmq) ANNEZ LURE f“
Course Structure & Distribution of Marks
Buration: Three years
w.e.f. Session 2007-2008 onwards

_B.Sc. Honours 1% Year _ : :
Course: Title Time | Total | Theory |-Intemal Assessment

[
: 5 Marks | Paper | (FLE.+ Aftendance) ! Percentage

101: Algebra.and Trigonometry 3His. 166 - |52 14 (=10+08), | 40%
162: Caleulus 3Hss. 166 |52 14 (=10+04) i 40%
103:Vector Analvsis and Geometry | 3Hs. | 53 54 14 (= 10+04) | 46%
104: Probability'Theoryand . 3Hs. 50 40 10. (= 08+02) 40%

Optunizaton :
B.Sc. Honours 2™ Year

[ 201: Advanced Calculis 3Hs. (66 |52 14 (=10+04) 40%
202: Differential Equations 3 Hrs. 66 52 14 (= 10+04) 40%
203: Mechanics | | 3 His. 68 54 14 (= 10404) 40%
204 Discrete Mathematics | 3Hs. 150 40 10 (=08+02) 40%
B.Sc. Honours 3 Year AR D
301: Analysis 3Hs. | 66|52 : 14 (=10+04) | 40%
302; Abstract Algebra 3HB. © 166 |52 14 (=10+04) | 40%
303: Programming in C and ?ﬂﬂn . ] 68 | 54*(£mry Ex;:n E:ﬁ 14 (=10+04) | 40%
: . Theory marks+ ac
Numerical Analysis ?P; Hrff 4 j it ks
ac lf}l_;::l___ L

304: Blementary Number Theory | 3Hs. 50 | 40 ' 10 (=08 +02). | 40%

and Abstract Algebra | 1 | :

“H.E. stands for House examination test =ic.
*Course 303 shall consist of two exarinaiions namely (a) Theory Examination and (b) Practical
Examination. Theory examination shall be of three hours duration of 30 marks and in this paper

Practical examination shall be of four hours duration of 24 marl\s (with Practical zmcl written
exammzﬁon of 16 marks + Viva-voce of 02 marks)

Courses 101, 102, 201, 202; 301, 302 Maximum Marks 52 in each Course -

Section-1 (4 Questions of ten marks cach to be set, out of which two are to be attempted)

Section-11 (4 Questions of ten marks #2ch 10 be set, out of which two are 1o be atternpred) .

Section-1i1 (2 f‘qesnons of twelve marks each ‘o be qet out. of which one s to be attempted)
(Total = 20+20+12=52)

Courses 103 & 243 Maxamum Marks 54 in cach Course

Section-1 (4 Questions of ten marks each to be set, out of which two are to be attempted)

Section-11 /4 Questions of ten marks each 1o be set, out of which two ace to be attempted)

secton-IE 2 2 Questions of fourteen marks each be set‘| out of WhLCh orie is to be .lttempted)
”C"Tﬁl =20+ 20+14="* 4r



Course 303 Maximun: larks (Theory + Pracucalj= 54

{2} Theory Examination: Maxim:.m Marks = 30
Section-1 (1 Questions of six marks each o be set out of which two are 10 be attempted)
Section-I] (4 Questions of six marks euch 15 be set out of which two ate to be attempted)

Section=111 {2 Questions of six marks each o be set out of which one is to be attempted)
(Total = 12+12+6=30) |

(b) Practical Examination: Maximun Marks = 24 marks:
(Praciical & written examination = 16 marks) +(Viva-Voce = 08 marks).

-

Courses 104, 204 & 304: Maximum Marks 40 in each Course

Section-I (4 Questions of e_ight marks sach to be set, cut of which two are to be attempted)

Section-I1 (4 Questions of eight marks each to be set, out of which two are to be attempted)

Section-I11 (2 Queétions of eight marks cach to be set, out of which one is to be aitempted)
(Total = 16+16+8=40).
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B.A. Pass (Matheiaatics) . ANNEXURE-B
Course Structure & Distribution of {arks for Private/ICDEOL Students

Duratwn Three years w.o.f 2007-2008 onwards
B.A Pass Course 1" Year

Course: T:tie Time | Total Marks | Theory Pass
2 Paper Percentage™*
101 Aig\,bra and Tngouomctr}, 3HS, "33 33
| 102: Calculus : 3His. 133 33 s
103: Vector Analysis and Geometry | > Hrs. _3{_“‘ : 34 ]
B.A. Pass Course 2™ Year _ ; '
' 201: Advanced Calculus 3fs [33° 830 oS
202; Dafferential Equations Al R R -
203: Mechanics % 3. 134 34
B.A. Pass Course 3" Year :
301: Analysis 13Hm. < 433 - 33
302: Abstract Algebra 3 His. 337 33
303: Programming in C and 7 TR | 34* (Theory
Numerical Analvsis (Theary) Exam=20 marks) +
: : 4 Hrs, - | (Practical
Wrelicel) Exam=14 marks)

* Course 303 shall consist of two examinations namely (2) Theory Examination and (‘o) Practical

Examination. Theory examination shall be of ithree hours duration of 20 marks and in this paper
Practical examination shall be of four hours duration of 14 marks (with Pramcal and writfen
examination of 9 marks + Viva-voce of 5 marks)

** Pass percentage shall be as approved by the Faculty of Arts for B.A. Courses.

Courses 101, 102, 201, 202. 301, 302 Maximum Marks 33 in each Course
Section-| (4 Questions of 6.5 marks each to be set, out of which two are to be attempted)
Section-I1 (4 Questions of 6.5 marks each to be set, out of which two are to be atte'npted"

Section-IT1(2 Questions of seven marks each to be set. out of which one is to be sttempted)
.Toul = 13+13+07=33) . :
Courses 103 & 203 Maximum Marks 34 in each Course
Section-i (4 Questions of 6.5 marks each to be set. out of which two ate to be attemptec)
Section-il (4 Quesiions of 6.5 marks each t be set, out of which two are to be attempted)
‘Section-111(2 Questions of eight marks each to be Set, out of which one is to be attempted
(Total = 13+13+08=34)
Course 303 Maximum Wiaﬁu {Theory + Pracﬂc*tl)-m 34

(2) Theory Examination: Maximum RMarks = 20

Sceiton-1 (4 Questions of four marks each to be set, out of which two are to be attempted)
Section-11 (4 Questions of four marks each te be set, out of which two are to be attemprec *‘1

Scotion- 1-“!" Questions ot four ma.tks elch to beset, out of which one is to be attempted)
(Total = 8+8+4=20)

(b) Practical Examination: Maximum Marks = 14
(Practical & written examination = 1§ marks) + (Viva-Voce = 04 marks).
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"3’53.13 dass (Viathematics)  ©  ANNEXURE-C
Course Structure & Distribution of Marks for Regular College Students
Duration: Three years '
w.e T Zsms 2008 onwards

B.A. Pass Course % Year

| Course: Titie | Time | Total | Theory | Intemal Assessment | Pass
: '; Maks | Paper (HE+ Atendance} | Percepitage™*
101: Algebra and Trég_?_}z_zomen}f 3'Hirs | 'i.‘.___ 26 07 (=5+2)
102: Calculus 3Hs (33 26 07(=512) B
103:Vector Analysis .ri}{.. Geome etry 3 i_—”:z-.i,_*g_;:,;;."' 27 07 (= 5+2) )
B.A. Pass Course 2”" Year S5
[ 201: Advanced Calcutus | 3Hm. |33 26 | 07 (= 542)
202: Differential Equations 3Hrs. | 33 26 07 (= 5+2)
2.3: Mechanics | 3Hms. |34 27 07 (= 5+2)
B.A. Pass Course 3™ Year _ : 1
301: Analysis 3Hs. |33 26 | 07 (=5+2)
302: Abstract Algebra 3 Hrs. 33 126 |07 (=5+t2)
303: Programming in C and 3 Hrs. 34 27*  (Theory | 07 (= 5+2)
Numerical Analysis (Theory) Exam=15 matks) :
4Hm - +(Practical* <
{.(Fenciical) | exam=12marks) |

H.E. stands for House examination test eic. :
* Course 303 shall consist of two examinations namely (a) Theorvf Examination and (b) Practical

Examination. Theorv examination shali be of three hours duration'of 15 marks and in this paper
Practical examination shall be of four hours duration of 12 marks (with Practical and writtén
éxamination of 8 marks + Viva-voce of 4 marks) ’

*¥ Pass percentage shall be as approved by the Faculty of Arts for B.A. Courses. >
Courses 101, 102, 201, 202, 301, 302 Maximum Marks 26 in each Course

Section-I (4 Questions of five marks each to be set, out of which two are to be attempted)
Section-I1 (4 Questions of five marks each to be set, out of which tw.o are 1o be attempted) B
Section-1112 (2 Questions of six marks each to be set, out of whjch one 15 t6 be attempted)

(To!ai = 10+10+06=26)

Section-1i {4 Quest:lons of five marks each to be set, out of which t_Wq :;gre to. be attempted)

Section-11 (4 Questions of five marks each to be set, out of which rwo are to be attempted)
Section-111(2 Questions of seven marks each to be set, out of which oneis o be atte;ﬁ.pted}
(Total = 10+10+07=27)
Course 303 Maximum Marks (T heory + Pract;cal) 27

: (ﬂ.) Theory T':*mmmatmn Maximum Marks 15
Section-i (4 Questions of three marks each to be set, out of which two are to.be attempted)
Section-I1 (4 Questions of three marlks each to be set, out of which two are to be attempred)

-f:ok‘_tinn—! {11(2 Questions of three marks each (o be set, out of which one is to be Attcmp!.edj
'"Ioml 6+6+3=15)

6
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i3 Practical Sxamin ation: Maxioym marks 22
'\.p":-? ;-.:::-a i & writ

en examination == L5 mescs)t (V1\a~ Voce = 04 markb)

B.Sc. Pass (Mathematics) * ANNEXURE-D
Course Struciure & Distribution ¢ Marks i'q;- Regular College Students
, ::i_:‘dﬁﬂi“' Three vears w.e.f 2007-2008 onwards

B.8¢c. Pass Course 1% Year =

Course: Title [Time | iota | Theory | Internel Assessment | Pass
| 2 : } | Mazks | Paper LHE + fuztund'*mc) Perceniage
[701: Alpebra and Trigonometty |3 |66 |52 - | JT__(_ 10+04) 140% |
| 102: Caloulus |3 Je6 | D |12 (10608 «|40%
103:Vector Analysis and Geometry [3HB. |68 | 54 14 (= 10404) - | 40%
B.Sc. Pass Course 2™ Year S ate :

201; Advanced Calculus - 3. (66 |52 |14 (=10+04) - | 40%
202: Differential Equations SHIs 66 - | 52 14 (=10+04) 40%
203: Mechanics 3Us. {68 | 54 114 (=10+08) 40%
B.Sc. Pass Course 3" Year = :

301: Analysis Ims. 186 | 52 _ 14 (=10+04) | 40%
302: Abstract Algebra 3Hss. |66 |52 | 14(=10+04) | 40%
303: Programming in C and 72*’“ | 68 | qﬁ‘*"‘(k"f:i%ry “Exam =30 | 14 (=10+04) | 40%

Numerical Analysi G e 06
(Practical) | I : . ot |

H.E. stands for House examination test eic.

¥ Course 303 shall consist of two examinations namely (a) Theory Examination and (b) Praciical

Examination. Theory cxamination shafl be of three hours dutation of 30 marks and in this paper
Practical examination shall be of four hours duration of 24 marks (with Practical and written
examination of 16 marks + Viva-voce of 08 marks)

Courses 101, 102, 201, 202, 301, 302 Maximum Marks 52 in csach Course

Section~-I (4 Questions of ten marks each to be sef, out of which two ate to be atternpted)

Section-I1 (4 Questions of ten marks ¢ach to be set, out of which two are 10 be attempted)

Section-111 (2 Questions of twelve marks each 1o be set, out of which one is to be attempted)
(Total = 20+20+12=52)

Courses 103 & 203 Maxim L Marks 54 in each Course

Section-I (4 Questions of ten marks each to be sef, out of which two are to be atteinpted)

Q(-:Ctiﬂﬁ-ﬂ 4 Quesuons of ten marks each to be set, out of which two,are to be attempted)
F

"ca,tu)n-ﬂi (2 Questions of fourteen marks each be set) out of which one s ta be 4 \ttempted)
(Total = 20420+ 14=54)

Cam'se 303 Maximur. Marks ( Lﬁeogy+ Practicai';: 54

(2) Theory Examination: Maximum Marks = 30

Section-1 \4 Questions of six m.arks each to be set out of which two are to be attempted)
Scction-i1 (1 Questions of six marks each to be set out of which two ate to be attempted)

sSection-JIT (2 Questions of six marks each 1o be set out of which one is to be attempzed)
(Total = 12+ 12+6=30) : :




(b Fractical Examination: Maximum Mark: 74

{Practical & written examination = 16 marks) + (Viva-Yoce = (8 marks)
= " SNk

: . ANNEXURE ¥,
B.A. Henours (Mathematics)
Course Structure & Distribution of Marks for Regular Coliege %mﬁwm
| Duration: Three years :
w.¢.f the session when this new Honours scheme is adopted for
implementation by the Faculty of Arts
B.A. Honours 1¥ Year

Course: Title _ Time | Toial | Theory | Itemal Assessment | Pass:
: ' Mesks | Paper (H.E.+ Attendance) P&FCGE'I&‘.E(:**

101: Algebra and Trigonometry 3Hs. |33 |26 07 (=5+2) T
102: Calculus 3Hs. | 33 26 D52
103:Vector Analysis and Geometry” | 3Hrs. | 34 27 07 (= 5+2)
104: Probability Theory and 0. | 33 | 26 07 (= 5+2)

Optimization \ :
B.A. Honours 2™ Year s
201: Advanced Caleulus I 3Hrs. | 33 26 |07 5+2)
202: Differential Equancms 3Hms. |33 26 07 (= 5+2)
203: Mechanics ., | 3Hs. [34 27 | 07 (=5+2)
204: Discreie Mathematics 3Hrs.: 33 26 |07 (=542)
B.A. Honours 3™ Year = '
301: Analysis - 3Hs: |33 (26 07 (=5+2)
302: Abstract Aigebra 3Hs. |33 |26 07 (=52 = -~ |
303: Programming in C and A Hrs. 134 | 27*  (Theory | 07 (= 5+2)

Numerical Analysis Vs mja;“mm

(Practicdl) | | axam=12 marks) N T et

304: Elementary Number Theory | 3 Hrs. 34 (27 : 07 (=5+2)

and Abstract Algebra i 5 Pl

"HLE. stands for House examination test ete. : i
*Course 303 shall consist of two examinations namely {a) Theory Examination and (b) Practical
Examination. Theory examination shall be of three hours duration of 15 marks and in this paper
Practical examination shall be of four hours duration of 12 ‘marks (with Practical and written
ex qmnat;cm of 8 marks + Viva-voce of 4 tnarks g)..

* Pass percentage shall be as approved by the Feculty of Arts f"or B.A. Courses.

Coutrses 101, 102, 104, 201, 202, 234, 301, 502 Maximum M Marks 26 in each Course
Section-I (4 Questions of five marks each to be set, out of which two are to be attempted)
Section-11 (4 Questions of five marks each to be set, out of which two are to be attempted)
scetion-F (2 Questions of six marks'each to be set, out of which one is to be attemipted)

{ Total = 10+10+06=26)
Courses 103, 203 & 204 Maximum Marks 27 in each Course

Section-1 (4 Questions of five marks each to be set, out of which two are to be attempted)

8
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F: t:-:.éamc-ﬁ. 4 Ouestions of five marks eacl o ko set out of which two-are to be attempted)
G prea)

*eetion-iil

Contd. 27:

)

Course 303 Maximum Marks (Theory + Practical)y= 27
} Theory Examination: Maximuro Marks 15

C.ﬂr”"‘\'

ofion-i (4 Questions of three marks vach o be sat, out of which two are to be attemnpted)
SCC‘. tion-11 (4 Questions of three marks each to be set, out of which two are to be atiempted)
‘Section-111(2 Questions of three marks each to be set, out of which one is to bé attempted)
(Total = 6+6+3=15)

(b) Practical Examination: Maximum marks 12
{Practical & written examination = §& marksyt(Viva-Voce = 04 marks)

ey

- B.A. Honours {Mathematics)
Course Structure & Distribution of Marks for Private/ICDEQOL, Students
Duration: Three years
w.e.f. the session when this new Honours scheme is adopted for

implementation by the Faculty of Arts
B.A. Honours Course 1% year

Course: Title' . . Time | Total Marks | Theory | Pass
=T 5 Paper Percentage™**
101: Algebra and Trigonomefry | 3Hs. | 33 33 e=p
102: Calculus 3Hts. . 133 33
103: Vector Analyszs and Geomen'y 3His. |34 134
104: Prob: ability ThP.f\'_j; and 3 His. 33 33 ;
Opumization - . Sy i
B.A. Honours Course 2" year
201: Advanced Calculus i oo 33
202: Differential Equations 3Hs. 133 33
203: Mechanics 3. 134 134 5
Q}df Discrete Mathematics 3Hs. |33 33 T
B.A. Honours Course 30 year _
| 301: Analysis - ai 33 33
| 302: Abstract Algebra s 33 ==
| 303: Programming in C and 3Hrs. ° 34 34 (Theory T
Numerical Analysis gﬂ};fm} , ; Exam=20 marks) +
g | - | (Practical
i o Sia) S NS i ' Exam=14 marks)
204: Elementary Number Theory | 3 Hs. 34 34 )
and Abgtract Algebra | | - J

9



Course 303 shall consist of two examinations namely (a) Theory Examination and (b) Practica
Examination. Theory examination shall be of fhrce hours duration of 20 marks and in this pape
Practical examination shall be of four hours duration of 14 marks (with Practical and wriiter
examination of 9 marks + Viva-voce of 5 marks). :

*% Pass percentage shall be as approved by the Faculty of Arts.

*

Contd...3/ ...

-3-

Courses 101, 102, 104, 201, 202, 204, 301, 302 Maximum Marks 33 in each Course
Section-I (4 Questions of 6.5 marks each to be set, out of which two are to be attempted)
Section-I1 (4 Questions of 6.5 marks each to be set, out of which two are to be attempted)

Section—HI(:‘ Questions of seven marks each to be set, out of which one is to be attempted)
(Total = 13+13+07=33)

Courses 103, 203 & 304 Maximum Marks 34 in each Course
Section-] (4 Questions of 6.5 marks each to be set, out of which two are to be attempted)
Section-IT (4 Questions of 6.5 marks each to be set, out of which two are to be attempted)

Section-111(2 Questions of eight marks each to be set, out of which one is to be attempted)
(Total = 13+13+08=34)

Courses 303 Maximum Marks (I heow + Practzcal) 34
(a) Theory Examination: Maximum Marks = ‘
Section-1 (4 Questions of four marks each to be set, out of which two are to be attempted)
Section-I1 (4 Questions of four marks each to be set, our of which two are to be attempted)

Section-T11(2 Questions of four marks to be set, out of which one is to be attempted)
: (Total = 8+8+4=20)

(2) Practical Examination: Maximum Marks = 14
(Practical & written examination = 9 marks) + (Viva-Voce = 5 marks)

sfesfesferfeoke
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y - ANNEXURE-F
: HIMACHAL PRADESH UNIVERSITY
/ ~ B.AJ/B.Sc.(Mathematics) 1* Year Examination

Course 101: Algebra and Trigonometry

(Common to Pass & Honeurs Course Streams)

Time Allowed: 3 hours Maximum Marks : :
() B.A. Reguiar Coliege Students : Z6
(if) B.Sc. Students : 52
(i) B.A.(PV/ACDEOL) Siudents: 33

Instruchons to paper setter and students:

(a) The question paper shall be divided into rhree Seetions I. II & IIL
(b) - From each of Sections I & II four questions are fo bé set. out of which candidates shall attempt two questions. Each
quesuon from Sections I & 11 shall have the following distribution of marks for various streams of students:

(1) For B.A.(Regular) students, eacli question shall be of -mc; marks.
(i)  For B.Sec. students each question shall be of 10 marks
(iii) For B.A. (Pvt/ICDEOL) students, each question shall be 6.5 marks,

The paper setter should clearly mention this distributions of marks after each cjuestion in the following format:
B.A Regular (B.5c.) [B.APYL/ICDEOL] as
5 (10) [6.5].

(e) From Section III, two questions are to be set, out of which students shall attempt one question only The distribution -

of marks for each question for various streams shall be as follows:
B.A. Regular(B Sc.) B.A. [Pyt ICDEOL] as
6 12 17}

; Sectiecn -1 (4 Questiﬂﬂs}
Algebra '

Elementary operattzons on matrices and their use to find inverse of a matrix Lmear dependence
and Independence of row and column vectors. Dimensions of row and cqlumn spaces. . Row Rank,
Column rank and rank of a matrix (normal form). Equivalence of column and row ranks. Eigenvalues,
sigenvectors and the characteristic equation of a matrix. Cayley Hamilton theorem and its use in finding
inverse of matrix. Applications of matrices to a system of linear homogenous and non-homogeneous
equations. Consistency of a system of linear equatmns : .

Books Recommended

1 Schaum’s Outline of “Theory of Problems of matrices”, Schaum’s Outline series, McGraw —
Hill, Book Company, New York, St. Louis, San Francisco, Toronto Sydney ,1962. (Chapter 1, 2,
5,9:19.23).

2. sShanti Narayan, ‘A Text Book of Matrices’ S Chand & Co. 5™ Edition. Chapter 2 ($$ 33.1),
Chapter 4, (83 52, 54.1), Chapter 5 (83 58, 58.1, 58.2).

Section — I (4 Questions)

Relations between the roots and coefficients of general poljmomial equation in one variable,
Transformation of equation, Horner’s method. Descartes rule of signs with applications. Solution of
cubic equations (Cardon method only) Biguadratic equations (Ferrari’s and Descartes Method).

11



Books Recommendeg

—12-

L J.V. Uspensky,” Theory of Equations’. McGraw - Hill, Book Company, Inc. New York, Toronto
(London). Chapter 3 (8§ 5), Chapter 5, Chapter 6 (3% 10, 12).

Secticn ~ 11 {2 Questions)
'i"rigunomeiry
De Moivre’s theorem and its applications. Direct and inverse hyperbolic functions. Logarithm

of a complex quantity. Expansion of trigonometrical functions (expansion of sin" and cos” i terms of

sines and cosines of multiples of g), Gregory’s series. Summation of finite trigonometric series
depending on a G.p, -

Beoks Recom mended

1. S.L. Loney: Plage Tﬁgonomen‘}'nli ALT. B.S.. Publishers & Distributers ( 2003). Chapter 2™
($$ 21),Chapter 4* (g5 42-48),Chapter 5" (8§ 74.77), Chapter 6" Chapter 7% (103-109).

®oR W
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. Course 102: Calculus
(Common to Pass & Honours Course Streams)

Time Allowed: 3 hours Maximum Marks
: (i) B.A. Regular Coliege Students : 26
(ii) B.Sc. Students : : 52

: (iii) B.A.(Pvt/ICDEOL) Students: 33
Instructions to paper setter and students: '
{a} The question paper shall be divided into three Sections I, IT & I1IL
(b) From each of Sections I & 11 four questions are to be set, out of which candidates shall atternpt two questions. Each
question from Sections I & II shall have the following distribution of marks for various streams of students:

(i) For B.A.t'Regulaﬁ students. each question shall be of five matks.
(ii) For B.Sc. students each question shall be of 10, marks
(iil) For B.A. {(Pvt/ICDEOL) students, each question shall be 6.5 marks.

The paper setter should clearly mention this distributions of marks after cach question in the following format:
' B.A. Regular (B.Sc.) [B.APvt/ICDECL| as
5 10 [6.5]
{¢) From Section IIL, two questions are to be set, out of which students shall attempt one question only. The distribution
of marks for each question for various streams shall be as follows:
B.A. Regular (B.Sc.) B.A. [Pvt./ICDEOL] as

6 12) i7}

Section-I (4 Questions)
Differential Calculus

=-8 definition of the limit of a function. Basic properties of limits. Continuity, Properties of
Continuous functions. Uniform  continuity (its definition and examples). Classification of
discontinuities. Differentiability. Successive Differentiation. Rolle’s theorem. Mean value theorem. -
Taylor's theorem with various forms of remainders. Leibnitz theorem (Its definition with some
examples). Indeterminate from, Asymptotes, Curvaiure, Concavity, Convexity, Points of inflexion and
Tracing of curves. :

Books Recom mended

1. Shanti Narayan ’Differential Calculus’,Shyamlal charitable frust, RamNagar, New-Delhi-
110055(2002). Chapter 3™ ($$ 3.11, 3.14, 3.21, 3.22, 3.31, 3.4, 3.5, 3.7, 3.8), Chapter 5
Chapter 7% ($$ 7.1-7.2. 7.61), Chapter 9, Chapter 11%, Chapter 12% (8$12.1, 12.3, 12.5),
Chapter 13", Chapter 14 ($$ 14.1), Chapter 15" (38 15.2 & 15.6)

Section-II (4 Questions)
Ordinary Differential Equations
Linear differential equatioas: Basic theory of Linear differential equation, homogeneous linear
equation with constant coefficients, non-homogeneous linear equation with constant coefficients of

dependent variables & its derivative, variation of parameters, Cauchy-Euler equation.

System of linear differential equations: Differential operators & operator method, homogeneous

13



o I 4, i
linear system with constant coefficients (two equations in two unknown functions)

Differential equation of first order but not of first degree: Equations solvable for p |, v& x.
Singular solution of differential equation: Discriminant, envelop, singular solution, Clairaut’s equation.

Books Recommended

1. _ Shapley,L.Ross, ‘Dﬂferentlal e'iuatxon John Wileyv & sons, Third Edition , 1984 Chap'ceréif‘h
($$4.1t0 4.5), Chapter'}' (53?1&74) :

2 H.T.H. Piaggio, ‘An Elementary treatise on differential equations & apphcaﬁon C.B.S.
Publisher & distributors, Delhi 1985. Chapter 5™ ($3 51-54), Chapter 6" (58 65-68).

Section-TII (2 Questions)
Integral Calculus

Reduction formulae, : j. sin"xdx, [ cos"xdx, Ie"‘x"dx, J xf‘(]og x)"dx, J x" sin xdx,

% X 1

' ; i} Sl
Ix“ cosxdx, _[ sin"x cos™ xdx. fsin"xdx, Icos“xdx, J'sin“xcos‘“ xdx
o ° R H

Books Recommended '
1. Shanti Narayan, ‘Integral Calculus’, S. Chand & Co. Ltd., Delhi, 2004, Chapter 4.

ook
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X Course 103: Vector Analysis and Geametr}
¥ (Commen to Pass & Honours Course Streams)
ime Allowed: 3 hours Baximum Marks ,
- {7} B.A. Reguiar College Studenis : z27
ii) B.Sc. Students : 34
: : () B.A(PvE/ICDEOL) Students: 34
Instructions to paper sefter and stuidents:
{a) The question paper shall be divided into three Sections I, I & I1L.

il Brom each of Sections 1 & II four questions are to be set, ouf of which candidatss shall attempt two questions. Each
question from Sections [ & 11 shal! have the following distribution of marks for various streams of students:

i1) For B A (Regular) students. ench guestion shall be of five marks.
{11) For B.Se. students each question shall be of 10 marks
(ii1) For B.A. (Pvt. :"C:T?FOLJ students, each question shall be 6.5 markﬂ

The papsr sefter s,hc-lﬂd clearly mention th S (‘htr{b‘ itions of marks after each questior: in the following format:
B.A. Regulsr (B.Sc.) [B.APVt /ICDECL] as» .
5 a0 j6.5)
¢ From Section 11, two questions are to be set. ont of which students shall atterpt one question only, The dJsmbutlon
oi marks for each quesnon for various streams shall be as follows:
B.A. Regular (B.Sc.) B.A. [PvL/ICDE OL]
(AR ¢ £ J8f =t

Section-I (4 Quesiions)

Geometry : _
General equation of second degree. Sysiem of conics, Confocal conics, Polar equaiion of a conic

.Sphere, Cone, Cylinder. : -

Books Recommended

1. Shanti Narayan, Analytical Solid Geomeiry Thirteenth Edition, S. Chand & Co. Delhi. (,hapter
6™ (38 6.1- 6.3, 6.5-6.8), Chapter 7" (337.1 - 7.4, 7.7 - 7.8).

‘Section-11 (4 Questiens)
Vector Analysis :
- Scalar and Vector product of three vectors, Producr of four vectors, Reciprocal Vectors. Vactm
iifferentiation. Gradient of a scalar function, Divergence of a-vector, curl of a vector.

Vector integration Double integrals, Double integral over a region, Green’s 1heorem. Change of
variables.

200ks Recommended

1. Berry Spain, ¢ Veuior ﬁnalyms Lﬁndon D. Von. '\uostrand Co.. 1965. Chapter 1% ($$ 10, 11,

12 & 13), Chapter 3", Chapter 5th (‘uapter 6" and Chapter 7.

S.C. Malik & Savita Arora, Maihemamal Analysis’, New Age International Fvt. Tid., “Second
Addition, 1997, Chapter 17 (8% 2 to 3).

Ll

Section-111 (2 Questions) !
Central conicoids. Paraboloids. Plane Sections of Conicoids. Generating lines, Confocal
Conicoids. Reduction of Second daoreg equations,
Books Recommended

Shanti 1 \aravan, Anaiytlcai Solid Geometry’, S. Chand & Co. De]ln Chapter 8" ¢ ‘&S 8.1, 8. 2, 8.3
& $.9), Chapter 9* , Chapter 10" ($$ 10.1 & 10. T Chapter 117 (88 11, 1,116, 11.7& 11.21 to 11.24).

=
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Course 104: Probability Theory and Optimization

(For Honours Stream only)

Time Allowed: 3 hours Maximum Marks
(i) B.A. Regular College Stuidents : 26
(i) B.Sc. Students : 490
_ (i) B.A(PVi/ICDEOL) Students: -~ 33
Instructions {0 paper setter and stirdents:
{a) The question paper shall be dividsd into three Ssctions I 11 & 111
" {b) . From each of Ssctions T & 11 tonr questions are to be set, out of which l:al"dl.dat!ab shall attempt two questions. Each

question from Sections | & Ii shall havr» the following dtstnbunon of marks for various streams of students:

(i) - _ For B.A.(Regular) students. each question shall be of five marks.
(11} For B.Sc. students each question sheil be of eight marks
(it} For B.AA. (Pvt/ICDEOL) students, each question shall be 6.5 marks.
The paper sefter should clearly mention this distribuions of marks after each question in the following format:
B.A. Regular (B.S¢.) [B.APvi/ICDEOL] as
5 @) 16.5]
(c) From Section 111, two qu\,btwn;. ara to be set. oul of which students shall atteropt one qa{.shnn only. The (hsmbumn

of marks for each question for various streams shall be aa follows for:
A Regalar (B.Sc.j B.A. [Pvt/ICDEOL] as

6 (8} 7

Sectien — I (4 Questions)
Convex sets, convex funciions. =

Linear programming problem (1L.P.¥.}: Formulation of L.P.P. Linear programming problem in
matrix notation. Graphical solution of L. P.P, Simplex method for sotution of L.P.P.. Charne's big M-
method. The two phase-method. g -

Principle of duality in L.P.P. Formuliation of dual problem cotrespondiug to-a given primal LPP.

The Assignment Problem: Mathematicai formulation, assignment methods, Hungarian methed,
Unbalanced assignment problem. '

Section — I {4 Questions)

Notion of Probability, Axiomatic approach to probability. Elementary properties of probability

like addition and. multiplication theorems and conditional probability. Independent and pair-wise

“independent events. Baye's theorem. Geometric probability. Random variabies, Distribution functions

and their pmpemes, discrete and continuous randon: variables. Various measuie of central tcndenr‘}f

(Arithmetic Mean (A.M.), Geometric Mean (G.M.). Harmonic Mean (H.M.), median, mode and mean

deviation), dispersion (variance, Karl Pearson coefficient of dispersion), Skewnecss and kurtosis,

Moments and central moments of higher order and their relations; for c(mtmuous distributions. Moment
generating functions.

Section — 1IT (2 Questions) o
Standard Distributions: Bernoulli's distribution. Binomial distributions, negative Binomial
distribution, ‘Poisson’s distribution, geometric distribution, Hyper-geometric disiribution, rectangular
distribution and Normal distribution (First four moments and central moments for above distributions
and their properties). : :
The Transportation Problem: Mathematical formulation, Basic feasible solution of transpertation
sroblem by least cost-method and Vogel’s approximation method, Optimality testing of basic feasible
] i6
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i’ext Books '
1. S.C. Gupta and V.K. Kapoor, “Fundamentals of Mathematical Statxsncs” Sultan Chand and
" Sons, Eleventh Edition, June, 2002, Chapter 3: 3.1, 3.3, 3.4, 3.4.1, 3.5, 3.5.1, 3.7, 3.7.1 to -
3.7.5, 3.8, 3.8.1 t0 3.8.6, 3.9.3.9.1 t6-3.9.3, 3.10, 3.11_. 3.12,:3.13, 3.14, 3.14.1, 3.15, 3.15.1 &
3.15.2; Chapter 4: 4.2, 4.2.1, 4.3; Chapter 5: 5.1, 5.2, 5.2.1, 5.3, 5.3.1 10 5.3.2, 5.4, 5:4.1 to
5.4.3; Chapter 7:-7.1, 7.1.1 t0-7.1.3; Chapter 8: 82, 821, 83, 8.3.1, 84,841, 85,85,
8.5.2, 8.6, 8.6.5, 8.7, 8.7.1, 8.7.2, 8.8, 8.8.1 and Chapter 9: 9.2, 9.2.1 10 9.2.5, 9.2.7 t0 9.2. 14,
9.3,93.1.93.2& 9.3.4. , A
2. ' 'S.D. Sharma, Operations Research, Kedar Nath Ram Nath & Co. 14" Edition 2004.

Reference.Books

& Kanti uwarup P.K. ‘Gupta and Manmohan, Operations Researcn Sulum Chand & Sons 12"

Edition, 2004.

2. . HS. Kasana & K.D. Kumar, Introductory Operations Research, Theorv and “ Applicalions,
Published by Springer, Indian Edition, 2005,

" Reference Books for g year (Jourses

K.B.Datta, Matrix and Linear Algebra. Prentice Hall of Inr’m Pvt1 *d New Dethi, 2000. .

P.B.Bhattacharya, S.K.Jain and S.R.Nagpaul, Basic Abstract. Algebra (o= Edltlon} Cambndgc
University Press. Indian Edition, 1997.

P B.Bhattacharya, 5.K.Jain and S.R Nagpaul, First Course in lmca.:: Aleebra, Wiley Eastem ,
New Delhi, 1983.

S.K.Jain, A Gunawardena & P.B.Bbattacharya. Bagic Lincar Algebra with MATLAB, Rey
College Publishing (Springer-Verlag) 2001.

Murray R. SplegeL Theory and Prcblems of ﬁxdwnced Calou}us Schaum 's Outline series,
Schaum Publishing Co. New York.

N.Piskunov, Differentiat and Integrai C "qulus Peace Pubhshers, Moscow.

D.A.Murray, Introductory Course in Differentiai Equations; Orient Longman (India), 1967.

E.A. Codington, An Introduction ic ordinary differential Equations, Prentice Hall of India, 1961.

W.E.Boyce and P.G.Diprima, Elementary Differential Equations and Boundary Value Problems,
John Wiley, 1986.
; Erwin Ia.revsag, Advanced Engineering Mathematics, John Wiley and Sons, 1999,
; Murray R.Spiegel, Vector Analysis, Schaum Publishing Company, New York

N.Saran and S.N.Nigam, Introduction to Vector Analysis, Pothishala Pvt. 1.td., Allababad.

Shanti Narayan, A Text Book of Vector Caleulus, S. Chand & Co. New Deihx

S.L.Lonev, The Elements of Coordinate Geometry, Macmillan and Co., London. .

R.J.T.Bell, Elementary Treatise on Conrdinate Geemetry of Three D1rnem10115 Macmillan India
Lid. 1994, :

17
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N.Saran and R.S.Gupta, Analytical Geometry of Three Dimensions, Pothishala Pvt. Ltd.,
Allahabad.

Hokorok

HIMACHAL PRADESH UNIVERSITY
B.A./B.Sc.(Mathematics) 2" Year Examination

Course 201: Advanced Calculus

(Common to Pass & Honours Course Streams)

Time Allowed: 3 hours Maximum Marks
' (i) B.A. Regular College Students : 26
(ii) B.Sc. Students : 52
(i) B.A.(Pvt/ICDEOL) Students: 33

Instructions to paper setter and students:

(a) The question paper shall be divided into three Sections I, II & IIL

o) From each of Sections I & Il four questions are to be set, out of which candidates shall attempt two questions. Each
question from Sections [ & II shall have the following distribution of marks for various streams of students:

(i) - For B.A.(Regular) students, each question shall be of five marks.
(i) For B.S¢. students each question shall be of 10 marks
(iii) For B.A. (Pvt/ICDEOL) students, each question shall be 6.5 marks.

The paper setter should clearly mention this distributions of marks after each question in the following format;
B.A. Regular (B.Sc.) [B.APvt./ICDEOL] as
5 10) [6.5)
(c) From Section 111, two questions are to be set, out of which students shall attempt one question only. The distribution
of marks for each question for various streams shall be as follows:
B.A. Regular (B.Sc.) B.A. [Pvt/ICDEOL] as
6 (12) 171

Section-I (4 Questions)

Definition of a sequence, Theorems on limits of sequences, Bounded and monotonic sequences
and their convergence. Cauchy’s convergence criterion, Algebra of sequences some mportant
theorems, monotonic sequences, series of non-negative terms, comparison test, [Cauchy’s Integral test,
Ratio test, Raabe’s test, logarithmic test, Gauss’s test, (without proofs)] Alternating series, Leibnitz’s

1iest. Absolute and conditional convergence.

Section-II (4 Questions)

Limit and continuity of functions of two variables. Partial differentiation, Change of variables,
Euler’s theorem on homogeneous functions, Taylot’s theorem for functions of two variables, Jacobians.

Envelopes, Evolutes, Maxima, minima and saddle points of functions of two variables,
Lagrange’s multiplier method.

Quadrature rectification, volumes and surfaces of solids revolution in Cartesian and Parametric
18
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o« s Kecommended for Section 1 & If

8.C. Malik & Savita Arora,’ Maﬂ“a:nauval Analy s1s New Age Infernational (P) Litd.

Publishers, Second edition. Chapter 3", Chapter 4™ ($$ 1-9), Chapter 4™ (10.1 & 10. 2), Chapter
15(8%1.2t01.7, 2105, 8 to 10)(11aptﬁr15‘ (8% 2, 3).

Shanti Narayan, ‘Integral Caleulus’, S. Chand & Co. New Deihi, Chapiers 8™ and 9%

Section-{I1 (2 Questions)

Beta and Gamma functions, Triple integrals, Theorems of G‘mess’ Green and Stokes (Statement
cnty) and problems based on these.

“ooks Recommended

S.C. Malik & Savita Arora.” Mathematical Analysis’, New Age International (P) - Ltd.
Publishers, Second edition. Chapter 18 (§$ 5 to 8), Append:x—l (page 872 to 878).

oKk

Py
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C@ui‘se 202: Differential Equations

(Conumon te Pass & Henours Course Streams)

Time Allowed: 3 hours Maximum Marks
: ' {{) B.A. Begular College Students : 26
(if) B.S¢. Students : : 52
(i) B.A.(PviACDEOL) Students: 33

Instructions to paper seﬁc} and students:

{aj The question paper shall be divided into three Szctions L 1T & 111 -

(b} From each of Sections I & II four questions are 1 be set. out of which candidatgs shall attempt two questions. Each
question ffom Sections [ & II shall have the following disiribution of matks for various streams of students:* -

(1) For B.A.(Regular) students, each question shall be of Live marks.
(i) For B.Se. students each question shall be of 10 marks
(1i1) For BAA. (Pvt/ICDEOL} students, each questlmr shall be 6.5 marks.

The paper setter should dearly mention this distributions of marks atier each question in the following format
B.A. Regular (B.Sc.) [B.A.PVt.ACDEOL] as™
5 @0 f6.5]
{¢) - From Section III, two questions are to be set. out of which students shall attempt one question only The distribution
of marks for each question for various streams shell be as follows:
B.A. Regular (B.Sc ) B.A. [Pyt.ICDEOL] a5
6 @) {71

. Section-I (4 Questions)
First order partial differential equations:

Partial differential equations of the first order in two independent variables, formulation of first
order partial differential equation, sohulion of linear first order partial differential equations (Lagrange’s
Method), integral surfaces passing through a given curve, surfaces orthogonal to a given system of
surfaces, solution of non-lincar partial differant:al equation of first order by Charpit’s Method.

Second order paitial differential equations:

Origin and classification of second order partial differential equation, Solution of linear partial
cifferential equation with conbtant coefficients. Monge’s method fo solve the non-linear partlal
ditferential equation R+ us+Tf

Section-1I (4 Questions)

Power series solution of differential equations and orthogonal functions:

Solution by Power series method and its basis, Solu'ﬂon of Bessel and Iegcndlc equations,

propetties of Bessel and Legendre functions.

-

Lapiace Transformation

- Introduction, basic theory of Laplace transform. Laplace transform solution of initial value -
problem, shifting theorems (shifting on s-axis, translation t-axis), unit step function, Dirac-delta i
functicn. Differentiation and integration of Laplace transform. Convolution theorem. :

26




—_—
Heoks Recommended

J.N. Sharma and Kehar Singh, 'Partial differential cquatwns for engineers and scientists’. Naros:
Publishing house, Edition 2001, Chapter 1 (38 1.1 1.7, 1.91-1.93), Chapter 2* (2.1 — 2.3, 2:6)

Erwin h'ayszlg, Advanced Engineering Mathematics, John Wiley & Sons Inc.. New York,
1999, Chapter 4% (854.1-4.9). : ’

Sk mis ,,,i Ross ; DLﬂPrcntlal cquatmn John Wiley & sons , Third Edition . 1984 Chapter &

Section-I1I (2 Questions:

Calculus of Variations-Variational problems with fixed boundaries-Euler’s equation for
functionals containing first order derivative and one independent variable. Extremals. Functionals
dependent on higher order derivatives. Functionals dependent on more than one independent variable.
Variational problems in parametric form. Invariance of Euler’s' equation under coordinates
transformation. ' ]

- Variational Problems with Moving Boundaries-Functionals dependent on one and two {unctions.

Sufficient conditions for an FExtremum-Jacobi and T.egendre conditions. Second Varation.
Variational principle of least action (Siatement only).

Books Reccmmended
' A S Gupta, ‘Calculus of Variations wi.  wlications’ ,Prentice Hall of India, Private Limited,

New Delhi-110 001 (1997). Chapter 1 1.1, 1.2, 1.4, 1.5, 1.6, 1.10. Appendix-C), Chapter
2™ ($82.1 & 2.2), Chapter 3 ($83.2 &

21
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_ Course 203: Mechanics
{Conumen to Pass & Honours Cyurse Streams)

dize Allowed: 3 hours - ~ Maximum Marks
: (1) B.A. Regular Coliege Studenss : - 27
(i) B.Sc. Studends : 54
(iif) B.A(Pv1/ICDECL) Studeis: ... 34

' nciiens to paper setter and students:
- The question paper nrrJJ be div ldc‘.(! i,TltO f"msc f‘>v.=.<:tmrnn 1, 11 & III,

iB5tan fiom Sections E &

! For BoA(Regular) students. eacl question shiall be of five marks.
) For B.8¢. students each question shall be of 10 marks
{iit) For B.A. (Pvi/ICDEOL) students. each question shall be 6.5 marks.

The paper setter shoulc] clearly menﬂon this d1smbunon5 of marks after each question i the following format:
B.A. Regular (B.Sc.) [B.A.Pvt /ICDEOL] as
5 a0 [6.51 . :
W ke From Section 11, two questions are o be set. out of which students shall attempt one quusuon only. The distrioutior
of marks for each questior for various streams shall be as follows:
: B.A. Regular (B.Sc.) B.A. [Pyt JCDLOL} as
T ) 15}

Section-T.(4 Questions)
Statics 3

Analytical conditions of equilibrium of Coplanar forces, Virtual work.

Foroes in three dimensions, Poinsot’s central axis, \?vrenchos Nuil Tinss and planes, Stable and
unstable equilibrinm. :

Books Recommended

S.L. Loney, ‘An Elementary Treatise as ‘Q*aizcﬁ Maxford Books (AILT.S. Pub) Delhi, 2003,
Chapter 3 (38 54 to64, 68 & 69), Chapter X and Chapter X1 ( ‘B$ 184 to 192, 206 to 209).

Section-II (4 Questions)
Dynamics ;
Simple Harmonic Motion, Matlon on Rough Curve. Tangential & Normal Accelerations, Motion

in a Resisting Medium, Motion when the mass varies, Velocity along Radial and transverse directions,
ceniral orbits.

Section-11I (2 Questions)
Kepler's laws of motion, Motion of a particle in three dimensions, Acceleration in terms of Polar
and Cartesian co-ordinafe systems., - :

Books Recommended for Section I1 & T
3.L. Loney, ‘An Elementary Treatise on the Dynamics of a parncle & of Rigid budles ATTBS’

Pubh%hers & Distributors, 2003, Chapter 2™ ($$ 23- 28) Chapter 4" Chapter 5, Chapter 6™ (,hapter
7" and Chapter 9™

22
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Course 204 Bi&ﬁx‘{'se Mathematics

{For Honours Steam oniy)
‘Time Allowed: 3 hours Mazinwm Marks
' (1) B.A. Regiiar CsHege Students | 26
{ii) B.Sc. Stademis 30
_ iy, (i) BA.(Pvi/ICDEOL) Students: 33
Instructions to paper sefter and students: '
(i} Thie guestion pape shali be divided into three Sectipns 1. 1T & I1L
(& Front eachiof Scerions | & 11 four questions are to be set, out of which candidates shall atierapl two (uestions

question from Seotiofns f & 1f shall have the following distribution of marks for various sireams OF stusen ks

(i) - For B.A.(Regular) students, each question shall be of five marks.
(it} For B.S¢. students each question shali be of eight marks
(1if) fior B.A, (Pvt/ICDEOL) students, each question shall be 6.5 marks.

The paper setter should clearly men fion ﬂn,s distributions of marks afier each question in the following format:
B.A Regular (B.Sc.) [B.APV{./ICDEOL] as
5 @®) 16.5]
(c) From Section III, two questions are fo be set, out of which students shall atternpt one question only. The d::,tnbunon

af marks for each auestion for various streams shail be as follows:
B.A. Regular (B.Sc.)B.A. [Pvi/ICDEOL] as

& L8 {73

Section —I (4 Questions)
| Boolean Aigebras Lattices and Algebraic Systems, Principle of Duahtv Basic Properties of Algebraic
Svstems defined by Lattices, Distributive and Complemented Lattices, Boolean Lattices and Boolean
Algebras, Uniqueness of Finite Boolean Algebras, Boolean Functions and Boolean Expressions.
Permutations and Combinations: Two basic counting principles, Permutations of sets, Combinations
of Sets, Permutations of multisets. Combinations of multisets.
Generating Permutations and Combinations: Generating pexmmatlons Inversions in permutatic 1s,
Generating combinations, Partial orders and equivalence relations.

Section — I (4 Questions)
The Binomial Coefficients: Pascal’s formula, The binomial theorem, Identities, Unimodality of
- binomial coefficients, The multinomial theorem, Newton's binomial theorem.

The Pigeonhole Principle: Pigeonhole principle: Simple form, Pigeonhole principle: Strong form, A
theorem of Ramsey (without proof). '

The Inclusion-Exclusion Principle and Applications: The inclusion-exclusion principle,
Combinations with repetition, Derangements. _
Recurrence Relations and Generating Functions: Some number sequences, Linear homogeneous
recurrence relations. Non-homogeneous recurrence relations. Generating functions, Recurrences and
generating functions, Exponential generating functions,

Section — 1 (2 Questions)
Introduction to Graph Theory: Basno Dropeﬂm Eulerian trails, Hamllton chains and cycles, Bipartite
multigraphs, Trees. .
Diagraphs and Networks: Diagraphs and Networks.

23



Tex Books

. Lin, “Elements of Ihsctete Mathematn,s Tata McGraw-Hill, Szcond Edition; (8§ }7 1o

2 I‘ .
.»n;hm‘d A. Brualds, Iniroductory {"‘ombmattm , third deu {Chapler Z & 3, Chapter 4 §5
1o 755.;3;577_

543,88 4.5, Chapter 3 S: 5.1, 10 5.6 Chapter >5 61063 ‘“i"p*u 7 gE;
: (.J.u'lg. ey 11 §§ 11. i to 11.5, Chapter 12). ( .

Refe_rence book

‘1_.' ~ Kenneth . Rosen, “Discrete Mathemaﬁcs and Tts Applications”, Tata MeGraw-Hill, Fourth
Edmon :

HOHR

Reference Books for 2™ year Courses

Goarkh Prasad, Differential Calculus, Pothishala Put. Ltd., Allahabad.
Murray R. Spisgel, Theory and Problems of Advanced Calculus, Schaum Publishing Co., New
York. : .
Goarkh Prasad, Integrzl Calculus, Pothishala Pvt. Lid., Allahabad.
O.E. Stanaitis, An Introduction to Ssquences, Scries and Improper Integrals, Holden-Dey, Inc.,
San Francisco, (.alsfonua
Earl D. Rainville, Infinite Series, The Macmillan Company, New York,
Chandrika Prasad, Text Book on Algebra and Theory of Equations, Poﬂushala Pvt. Ltd,,
Allahabad.
Erwin Kreyszig, Advanced- Enomct:mw Mathumancs John Wiley & Sons Inc., New York, 1999
D.A. Murray, Introductory Course on Differential Equations, Orient Longman, (India), 1967
A.R.Forsyth, A Treatise on Differential Equations, Macmilfan and Co. Lid. London.
“ Tan N. Sneddon, Elements of partial Differential Equations, McGraw-Hiil Book Company, 1988,
Francis B. Hilderbrand, Advanced Calculus for Applications, Prentice Hall of India Pvt, Lid,,
New Delhi, 1977. s
Jane C'ronin, Differential equations, Marcel Dekkar, 994. :
Frank Ayres, Theory and Problems of Differential Equations, McGraw-Hill Book Company, .
1972. : '
- Richard Bronson, Theoty and Problems of Differential Equations, McGraw-Hill, Inc. 1973.
AM. Arthurs, Complementary Variational Principles, Clarendon Press, Oxford, 1970.
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BIRAVIACHAT PRADESIHT UMY
B.A/B.Sc.(Mathemats

Sl R FORT R it B
Conrse 381 c%...-:s‘:lj} 518

i F0 oae B ?'— SUNGENER § ONIrSD . SEPCHEES |
(\.. {HEERERAGGER BOD Yans o 584 RGRIES S OERRE SERR I )

Time Allowed: 3 hours

Zh
52
33
ImsivticHons (o paner sefter and students:
{a) The queastion paper shall be divided into three Sections I II & 111 -
{b) From each of Sections 1 & I four questions are to be set, out of which candidates shall atternpt two questions. Each

question from Sections [ & I shall have the following distribution of marks for various streams of students:

{1} For B.A.{Regular) students, each question shall be of five marks.
{ii) For B Se. dtudents each question shall be of 10 marks
{iii) Fer B.A (Pvt/ICDEOLY students, each question shall be 6.5 marks.

The paper setter should clearly mention this distributions of marks after each question in the following format:
B.A. Regular (B.Sc.) [B.APV/ICDEOL] as
5 {10) 16.5]
{¢) From Section [], two questions are to be set, out of which students shall attempt one question only. The distribution
of marks for each question for various streams shall be as follows:
. B.A, Regular (B.Sc.) B.A [Pvi./ICDEOL] as
& {12} 71

Section-I (4 Questions)
hietric Spaces

Definition and examples of metric spaces. Limits in metric spaces. Functions continuous on a
metric spaces. Open sets. Closed sets. Mors about open sets. Connected sets. Complete meiric spaces.
Corapact metric spaces. Continuous functions on compact metric spaces, Uniform contmuity.

Books Recommended

1 R.R. Goldberg, ‘Method of Real Analysis’, Oxford and TBH Publishing Co., New Delhi, 1970,
Chapter 4% (38 4.2-4.3), Chapter 5™ (88 5.3 - 5.5), Chapter 6" ($3 6.1 - 6.8).

Real Analysis
The Riemann integral: Defination and existence of integrai, refinement of Partitions, Darboux’s
theorem, condition of integrability, Integrability of the sum and difference of integrable functions. The

! e - st ~nd
fundamental theorem of caiculfus. Mean value theorem of calculus (17 & 27}

Improper integrals their convergence, Comparison tests, Abel’s and Dirichlet’s tests.



Baook ,R_e_commend ed -

1. Sf“ Maltk and Savita Arcra, Mathiematical Analysis’., Now Age Intemnational /P)
Publishers, 1997, Second edition, C h‘z*?fc; g “'H) 1.ig 3 , & 15). Chapter 117 £, D

Section-1 (4 Questions)

Seties ¢f arbirary ienns, Convergence and c’iiva‘gencf:. Abel’s dnd Dhricidet’s tests.
g : :
Patial delboation and difisre ntamﬂﬂrv of real-vaload fumctions of iwo varabics. 5 Toare &

mmg s theoim ;mphczt function theorem (case of two variables}, Fourier series. Euler’s tormuls,
even and odd functions, half range expansions.

Books Recommended

5.C. Malik and Savita Amra, "Mathematical Analys;s . New Age International (P) thd
Publishers, 1997, Second edition, Chapter, 12™ | Chapter 14 . Chapter 15" (8% 1 to 6), Chapter 16" ($$
1.1).

i Section-T11 {'2 Questions)
Complex Analysis

Comp{ex numbers Geometric rrprcsentanon of Complex mxmhers analytic function, Bilinear
Transformation (Mobius transformation).

Books Recommended

1. Shanii Narayan.” Theory of Function of a Compiex Variable’. S Chand & Ca. Lid., New Deln:,
2001, Chapter 1%, 27 & 5%

s W
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Course 302: Abstract Algebra
{Common to Pass & Hononrs Course Streaims)

TE1s

Fime Allowed: 3 hours Maximum \mrk%
' ] B.A: Regular Col}ege Stdenis ; Z20
(i) B.Se. Students : 32
(iii) B.A(Pvi/ICDEOCL) Students: 33
Instructions to paper setter and students:
(@) The question paper shall be divided into three Sections 1, 11 & 111 :
Dby From sach of Sections 1 & I four questions aie to,be sei, out of which candidates shall attempt two quustions. Sach

question fromi Seetions [ & [I shall have the following distribution of marks for various streamas of students:
i} Eor B A [Regular) students, sach question shall be of five marks.
{1} For B.Se. students each question shall be of 10 marks

(i)  'For B.A. (Pvt/ICDECL) students, each question-shall be 6.5 marks.
»

- The paper setter should cleatly mention this distributions of marks after each queﬂnon m the following format:
B.A. Regular (B.Sc.) [B.A.Pvt./ICDEOL] a5
- 5 (10) [6.5)
() From Section HI, two questions are to be set. out of which students shall attempt one qu2stion only. The distribution
of marks for each question for various streams shall be as follows:
B..A. Regular (B.Sc.)B.A. [Pvt./ICDEOL] as
6 12) 7}

Section-1 (4 Questions)

Mappings, Elementary properties of integéi'!;, definition of a group with examples and simple
properties, subgroups. A Counting Principle, Normal subgroups, Quotient groups. Homomorphism,
Group-Automorphisms, Cayley’s theorem, permutation groups, another counting principle.

M

Books Recommended

1 LN. Herstein, Topics in Algebra, 2 o Edition, John Wliey& sons( ﬂLsm), New Delhi, 2004,
Chapter 1% ($$ 1.2 & 1.3), Chapter 2™ (8$ 2.1 10 2.11).

: Section-T1 (4 Questions)

Fields, Vector Spaces, Subspaces. Bases and Dimensibn, Linear Transformations, The Algebra
of Linear Transformations, Isomorphism, Representation of Transformations by Matrices, Lincar
Functionals, The Double Dual and The Transpose of a Linear Transformation.

Books Recommended
1. K. Hoffman and R. Kunze, Linear Algebra, 2™ Edition, Prentice Hall, Englewood Cliffs, New'

Jersey, 1971, Chapter 1" (88 1.1), Chapter 20 ($$ 2.1 — 2.4), Chapter 3" (88 3.1 - 3.7),
Prentice — Hall of India, Pvt. New Delhi, 2001.
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Course 303: Propramining in C and Numerical Analysis
{A) Theory Yaper -
(Commen to Pass & Honours Coarse Stresms)

Time Allowed: 3 hours Maximum Marks Theory
(1) B.A. Reguiar College Students ; 15
(i) B.Sc. Students © 38

(i) B.A(Pv/ '{,‘E}FGL} Studenis: 264

tructions fo gmgwr setter and students:
The qusstion pmu shiall be divided into three Sections T, 1I & IIL _
ioms | & 1 four questions are to be set, out of which candidates

s shall atlempt two guestions. Each

brom each of Sact ;
- E:I.i-}}..;__‘ F!' anis ] , 'E E'ttli have 10 thOWI]‘l,E! {1‘;“ IDIJnOTL L;L. fiar l'lt, 10; Vg '{‘ 118 sfreamis of AR 1=,

(1) For B.A (Regular) students, each question shail be of three marks.

(i) For B 8e. students cach question shall be of six marks

{11} For BA (Pvi/IC DEOLZ} students. each question shall be four matks.

e paper setter should cleatly mention this distributions of marks after each question in the following format:
B.A. Regular (B.8¢ ) [B.APv.ACDEOL] a5

3 (5‘ 141 ;
- 4 o . e : e Ty Yl Te
(c) . From Section 11 two questions are to be set, out of which students shall atierupt one gacstion only, The distrbution

of warks for each question for verious streams shall be as follows for:
B.A. Regular (RSeHB A VLY ACDE (“’Ij a5

| ' ey 4
4,

Tlse of W‘lr’nhrr‘ o noerangsable o adoulatens ahall be allons

L Section-1 (8 Questions)
Mumerical Analysis

Solution of Equations: Bisection, Secant, Regula Falsi. Newion’s "xicmnd Reois of Polynomials.

Linear Equations
Direct Methods for Solving Sys
(Jacobi Gauss- ‘wvi«,l Relaxation Methods).

ystems of Linear E ouatwnq (Gauss Elimmation), Itgratm Methods

Approximation
Lafferent fypes of approx-imatioa Least Square Polynomial “Approximation, Polynomial
/-\ppm*;irnnmn using Orthogonal Polynomials, Approximation with Trigonomefric Tunctions
‘aponential Fonctions, Chebychev Polynomials.

-

interpolation | .
Lagrange and Newton Toteipolation, Divided Differcnces, Differeace Schemes, Tatsipolation

'I"fl'i'{mﬂm‘, m-‘.ingl Wifcuencess
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" Books Recommended

1. ‘E. Balagurusamy, ‘Numerical Methods’, Chapter 6" ($$6.6 — 6.9,:6.13), Chanter 7% (8$7.4)
Chapter 8™ (§8 8.2 to 8.4) & Chapter 9" ($5 9.4 10 9.7). _

2 C.F. Froberg, Introduction to Numerical Analysis, Chapter 17 (88 17.0:10 17.5) Addison —
' Wesley, Publishing Company, 1931, ' : :

: Section-11 (4 Questions)
Numerical Differentiation ‘

~, Ordinary Differential Eqimiious: Eulet’s Method, Single-Step Meihods. Runge-Kutta’s 11 and TV
order Method, Mulii step Methods, Milze — Simpson Method. Boundary Value Problems and
Eigenvalue Problem. : : -
Nuineriéal Integration
Ncwron'-Cotc"s, Simpson’s 1/3 rule; Stmpscn’s 3/8 yule, Gauss Quadrature Formulas.

Books Recommended

i E. Balagurusamy, ‘Numerical Methods’, Chapier 12"°($$ 12.2, 12.4 12.5 & 12.8), Chapter 13®
- (13.3, 13.6, 13.8 & 13.9) & Chapter 14" Tata Me-Graw-Hill Pub. C. Lid. New Delni, 1999.

Section-fI1 (2 Questions)
~ Programming in C

Constants, variables and Data Types. Operators and Expressions, Managing Input and Output

~ Operations, Decision Making and Branching if statement, if — else siatement, nesting of if - else,

statements switch statement, go to staiement. Decision making and looping statements while staternent,

i0 statement. for statement., Arravs: Declaration, initialization of one dimensional, two dimensional
crrays. - User defined functions. Structures and unions, Pointers. File Management in C. '

Inoks Recommended

£ Frogramming in C by E. Baizgurusamy, 3" Hdition, Tata MeGraw Hill Co. New Delhi, 2004
(Chapters 2, 3, 4, 5,6,7,9, 16, 11 & 17). '

kit
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A Regula Falsi Method

Course 303: Propramming in C and Numerical Analysis

{B) Practical Examinaticn
{Common to Pass & Honours {ourse Streams)

Time Allowed: 4 hours - Maximum Marks Practical
' ' (i) B.A. Reguiar College Students : 3 2_
(i) B.8e. Students : 2o

(m) BA(PVI/ICDEOL) Students: 14

The practicai exammatmn shail consist s¢ practical and viva-voce c=}m?9ﬂm§}‘* T
- Inpractical examination. fonr questions shall be set (of equal marks) and candidates shall be required 14 Jdo any

The appoimtment of exaninars for the practical examinanons will be according to ths pms Hee foliavod m science
stibiects, . d -vise chiall be as
The distribution of practical examination marks between Plﬁ'm“l and ywrtten 2xarifnation and viva-vese sl
wder, ; o
(i} B.A Re gular College & u:lenh 12 marks (Practical and written ewzammanon of 8 ks © viva voce OF 4 Nl

(i) = B.Se Students: 24 marks (Practical and written examination of 16 marks + viva yove 01’8 farks)

(i) B.A.(Pvt/ICDEOL) Students: 14 marks (Practical and written examination of 9 matks + viva-voce of 5 rnafk"f3 the
(v) At least two practical classes in computer lab. per week be held for-the implementation of the
pjdctu.als 115&(1 n tl'se COuTSS. :

Llﬁt of ngramme (Pmctleais) in (' to be developed in Computer Lab.

Bisectiqn Meﬂlod

3 Newton Raphson Method
4 Secant II'_\-'Iethod

5 _(}auss elimination Method
6. Gauss - Seidal Method
7. Jacobi method

3 Difference table gencration

9 Trapezoidal rule

10, 1/3 Simpson rule .

i 1. Newton - forward methods of interpoiation

%2 = Ihgrzmée’s method of interpolation

13 I,eaét square method of:. cuwé—ﬁtl'ing :

14, Ealer Method of Solving Differential equation :

15, 4" order ﬁmge — Kutta Methods of solving differential equation.

Boube Recommended

Fo RE béﬂmuu teasery C Weteneyie al Ld’rtl.wlq" Hata Mol S THI (' Now 1%1!.1 20004 ( Ay :{‘m‘it'\. 1 }]
pages 531 to 599). '

e s
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Course 304: Elementary Number Theery and Abstract Algebra
' (For Henouizs Stream on'y)

Time Allowed: 3 hours - Maximum Marks
> g Y (5 B.A. Beguiar Uollege Stusdenis 27
" (i) B.8o Students : 4
34

(i) B.A(PW/ICDEOL) Stusisnis:

Instructions to paper setter and students: : s

{ a} The guestion paper shall be divided into ihree Sectioris [ 11 &'111. ; ; :

(k) From sach of Sectivus I & 11 four questions are to be set, out of which candrdates shall atiempt two Q'L‘zesimns Ha
© question from Secticns I & {7 shall have the following distribution of matks for various streams of students

- (1) i‘or B.A (Regular) students. cach question shall be of five marks.
(if) For B.8e. students each question shall be of eight marks
@iy For BA (Pyt/ICDEOL) students, each question shail be 6.5 marks.

“The paper setter should clearly mention this distributions of marks after each question in the following format:
. B.A. Regular (B.Sc.) [B.APVt/ICDEOL] a8
: 5 (9 i6.51 ; e
(©) Prom Section 11, two gquestions are to be sét, out of which studenis shall attempt one question only. The distiibution
of inarks for each uestion for varions sticans shall be as follows:
1 A Regular{B.Sc.)yB.A, [Pyt/ACDEOL] a8
7 & i8]

Section — 1 {4 Questions)

The Fundanental Theorem of Arithmetic: Introduction, Divisibility, Greatest comtuon divisor, Drine
numbers, The fundamental theorem of arithmetic, The series of veciprocals of the primes, The Fuclidean
algorithm, The greatest common divisor of more than two numbers. 33
Congruences: Definition and basic properties of congruences, Residue classes and complete z'csm'f;c
system, Linear congruences, Reduced residue systems and the Euler-Fermat theorem, Pol}'u,fmaal
cengruences modulo p. Lagrange’s theorem, Applications of Lagrange’s theorem, Simuhancons lnet
conigruences. The Chinese remainder theorem, Applications of the Chinese romamnder t?:ma‘ﬁﬂ}
Polynomial congruences with prime power moduli. '

! Section — H (4 Questions) TN
Rings: Definition and examples, Elementary properties of rings, Types of rings, Subiings and chaiacteristic of 2
ring, Additional examples of rings. ' : : |
]_dea Is and Homomorphisms: ideals. Homomorphisms. Sum and direct sum of 1deals, Maximal and Prime
ideals, Nilpotent and nil deals, Zom’s lemma. : ‘
Unigne Factovization Domains and Fuclidean Domains: {Tnigue factorization domains, Principal wdeal
domains, Euclidean domains. Polynomial rings over UFD,

Rings of Fractions: Rings of fractions, Rings with Ore condition.

; Section - HI (2 Questions) | :
Maodnles and Vector Spaces: Defindion and cxminples, Suhiodnles and diceet sums, i3
R—htu}m’““"-P_}'*i-“l'm and quotiont wodules, Compietely reducible modules, Fice mwodoles, Representation ol Linear
mappings. Paile f alivwem wmappitig, ol

-

—
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Texi Books

Bhatiacharya, £.B., Jain. S.K. and Nagp-ui, 5.R., “Basic Abstract Algebra”, Chapter 9: £
to 5, Chapier 10, Chapter 11t §§ 1 to 4 (‘hapter 12:§8 1 to 2'& Chapter 14:'§§ 1 o
Narosa Putﬂwl.m House, New Dc!h, : :

Tom M. Apostol I}m oduction to Ang véic Number Thﬂmfy Chapter 1: §% 1.1 to L
and §§ 1.7, *{'ﬁapte" 5: §8 5.1 o 5.9, Sprkger International Student Edition, (mcmd Edition
Cambridee University Press, Printed in Indi: at '{ephln Press Pvi. Lid.

Reference Books for 3™ Year Courses

1. Shantt Narayan, A Course of Mathematical Analysis, S. Chand & Co. New Dethi.

(s8]

13.

14.

16. B

15

18

. College Publishing (Springer-Verlag) 2001.
10.
11

R.V.Churchil & I. W’Brown Complex Variables and Applications, 5™ Edition, MuGraw—H;H

New York, 1990.

Mark J. Ablowitz & A.S. Fokas Compliex Variables: Introduction and Appllcanons Cambridge
University Press, South Asian Edition, 1998. Sy

E.T. Copson, Metric Spaces, Cambridge University Press, 1968

G.F.Simmons, lawoductica .o Topelogy and Modem Analysis, McGraw Hill, 1963

N.Jacobson, Basic Algebra, 'R:ols I & I W.H.Freeman, 1980 (also published by Hindustan'
Publishing Company).

“Shanti Narayan, A Text Book of "\/Iodsv i Abstract Algebra, S.Chand & Co. New Delhi.

P.B.Bhattacharya, S.K.Jain and 8. Nagpaul, Basic Abstract Algebra (2*¢ Edition) Cambndge
University Press, Indian Eduion, 1997

S.K Isin, A Gunawardena & P.B.Bhattacharya, Basic Linear Algebza with MATLAB Key
Vivek Sahai and Vikas Bist, Algebra. Narosa Pubhshmg House, 1997. :
L.S.Luther and 1.B.S.Passi, Almbz‘ V\u I-Groups, Vol. H—-ngs, Narosa Pnb!mhmg House (V ol
1-1996. Vol. 11-1999).

.D.S.Malik. I N.Mordeson, and M.k Sen, Fundamentals of Abstract Algebra, McGraw-17ill

International Edition, 1997.

James B. Scarborough, Nume: ical Matiematical Analysm Oxford ard I‘:EH Pub}ﬂhmg Co. Pvt.

Ltd. 190!“
Melvin 1. Maron, Numcricz&l ﬁnai;_\_ 51’.«':. A I‘;_:aclical Approach, Macmilian pn’nhshu'lg (o, Ine. New

York, 1982.

.M. K. Jain, S.RXK Ivengar, R K. Jamn. Numcrical Micihods Problems and Solutions, New Age

International (P) Ltd. 1996. :

M.K Jain, S.R.KIvengar, R.K.Jain, Numerical Methods for Scimtiﬁc and Fnginecaing
Computation, New Age Infernational (17 Lid. 1999,

R.Y. Rubistein. Stmulation and the Monte Carlo Methods, John Wiley. 1981.

1V 1 Vakewids, Computational Trobability and Simulation, Addison-Wesley, 1977.
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