Proposed Syltabus af the Post-Gradoate Programme and Distributlon of Credits

for
1Y ear PG Propramme in Mathematics afler 4-Year llegree Course
y {Semester System) :

Selome C-3 (For Non-Practicum Courses)

OPTLON-1: Ouly Course Work
(Applicable to all Colleges of MP running I’ programme)
(v f, 2025-21)

(English Yersion) i
) - Course Tvpe ) ) :
Cure E‘nursnis _I'I.D‘iﬁﬂl'lﬂli.ﬂ“ N mﬁi::}l::;;m .-'! E::Jliis
Sem [Cousses| Course - Title of Paper  Credits | Projeet/ Palent |
' Level |{& Crodis) {Theory) !
500 | CC-31 | Funclional Analysis - | (5 Credils)
S0 | CC-32 | Adwanced Specinl Functions - | {5 Credits ) Seminar
1 500 | CC33 | Advaced Diserelc Mathematics - 1 [(5Credits) (2 Credling) 2
40 | C0-34 0 FOperacion Besearch -1 {5 Credils) _ i
0| CL-H Functicnal Analys - 1 (3 Credits)| Writing Skills |
300 | CC2 | Advanced Special Functions - 11 (=Credits)| of Research |
500 CC43 | Advanced DNscrels Maibematics - 1F | (5 Credits) RE‘:::;?: and 2
Il 00 | Q44 Operation Research - L (S Credits) (VAT |
E' . D-lssi:naliunﬂri ECl.leFE’C}
e — - {2 Credits)]

Mang of BOS5: Mathematics - /%gum/m;n’f 1he Chai rman'{E!{}S]:

Date: e e Mame: T, & K. Saxena
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. . Foart A ~ Intraduction
Frograsn: 1-Yrear Clage: |-¥ear Post-Uraduare |
| Post-Ciradunic PEopramme

-1

Year: 225 | Seasinn: 20257074
{Semesier - 1) |
| [OPTIOM-1} | l
\ Bubjoci: bathematics |
11 | Course Code ) 1
| 2 | Courze Title ! Funstional Analysis - | (Theary} |
|3~V Course Type [ CC - 3 ‘
4 | Pre-roguisite (ifany) | Te sludy this course, a student muest have bhad (he subiect \
P athemalics at Degree level (4 Year Depree Coutse), |
5 | Coutse Learning The course will enable the students to:
Clulcomes {CLOY 1. Understanding the Mormed linear spaces, Banach spaces,
| Linear operaior, Lincar Tunctionel,
2. Analyzing the Fropecties of Normed linear speces, |

Bounded linear operators and Bounded ioear funclional. \
o l 3. Ewaluating the examples of Banach spaces, Dual spage.
6| Credit Value | 3Credils |

- i o . |
7 | Tolal Marks hApx. WA arks: 40 + &0 || BT Passing_l"_-iarkﬁ: d0 |

|
I"nr.t-B—Ef;ulr:nt. of the Course T T T
| .

Total Mo. af Lectures (in howrs per weeld): 5 hoors per weck
| Tobal Leclures: 73 houes
| Maduie | Topicsy
l |

—_—

Niv ol
i_eciores
[ndian Kavwledypy System:

) Contribution and biograply of Rllowing Yndian Mathematicians in
Funclional Analysis:
|

D M. 5. Marasimhan, Dr. 5. R, 8, Varadhan
|| MNommed linear spaces, Propetties of MNormed linsar spaces. Holder's,
| | Minkuwski's und Cauchy's inequalities. Banach spaces and examples.

| W | Supgesrad Activittes: Disuss e applizations of Nermed Lincor Spaces,

15
| Ffelderts Inequelity ond Minkowseki s fnequenlity ir Mackine Learning and daes
feiange

02

I
of noTmet Linear spaces and s compleieness, |
111

Suggested Activifizs: Dizerss how Fiaite dimensional norated Never spoces 14
ard subspoces are wsed in Mochine Leorrimz and Sigea! Processimg,

Bounded and Continuous lineat opesrs, Equivalent noros, Rir:s.z.'| |
lermma and compaciness,

e - I
Finite ditnensional normed linear spaces and subspaces, Quotlient space

Iy

Liteer Operarars in sigral priocassing.

L |
Supraved Acivities: Discuss the apdications of Beanded & Comfingics 13 \

Linear functional, Dual spaces and Reflexive spaces, H'“B“'E“““H :

. |
theorem for real Yinear spaces, Hahn-Banach theorem for gomplex linear |
W space and nooped Lincar spaces.

|
Sappesteid Activiiies: Discuss the applicatian af Likear funciional in Muchine \

Mame of BGS: Mathematics Mnfm& Chairman (BOS)
Date: ..., iyt T T

Mame: Tr A, ¥, Saxena

"‘/"', . oy, )




Levriime ol ".‘;ff-r"l'ﬂmlmn'l Micrenr i Gaseg Thaney . ]_ ]

ire's Cavepory Theorsm, Uniform  Woundedness |roncem, Open 7 7
v maping and Closed graph theoremes,

Snppesiod Aeiflvies: Yo nil Baire's f‘r:.'egﬂr'_u- Trarreem grd Ulosad EWMT{ I3
tlariarean foe xpdve rppf warrled e elfalam e, x

Keywards/ Tapgs:
Memaed linear space, Ravach space, Dounded and Comlinoous et apcrolory,  Linear
| funclional, Bairt's Calepery Thewnem,

: Pawrt €7 — Learning Resoncees ]
Texl Books, Reference Pooks, Cither Pesoveces
Suggesivd Rendings:
Text Books:

b E. Krevzig, Inuoductnry Functions] Analysis with vpplications, Iotn Wiley and Sone,
Mew York, [976.

2. G. ¥, Simmons, Introduction ta Topology and Madeth Analysis Mo Graw Hill, New

Yoark, 1983,
3. RS Rt iy e o) e
Reference Books:
L. B. Choudhary and Sudarshon Manda, Funeticmsl Analysis with applications, Wilay
Castem Tid., 20148, . L

< B KL Jain, 0, F. alwja s Klalyl Almad, Fanctionsl Anabyzis, Mew Ape Internationa]
(FY Limitzed, 1997,

3. K. K. Jha, Fupcrional Auwalysis and its Applications. Students’ Friend, 193¢,

4. BV, Limaye, Funetiongl Analysic, Wiley Enstoen Lid.

- Suggesied Digital Matforms Wels g s

I1ltp3'..".-'ww1.1.r.wl1il-;sh:t,mp.gcu.-.in-’mpszlhr:

htl.pa:.".-'e:pgp.inﬂihn:l.ﬂc.iu-’Hmne.f‘u'i:wﬁubj:::t?catid -25

Suggested Equivalent vnling ¢onrses:

https:.-'.-‘nntel,ar:.in,."muriﬁsfl11.-"11]5,."11110503?,."

- Conticusus Comprekensive Fvaluation (C0F) Tolul Marks; 40

httpsmpiel.ac.infonursesd | § L LOGA | | 106147

Part D - Assessineot and Evalugiion

Euggested Continuous Fvalvation Methods:

Maximum Matks: 14H)
Continugus Comnprehensive Evaluation (CCEY): 40 Marks
| University Exam {L)E): . : G0 Marks:

Internsl Assesstnent:

_Eilcrnal Assessment:

| : 6l
Universicy Cxam (LIE} ETDM Marks

m of the Chaitman (BOSY;

Mame of I0S: Mathemarics
D e Moz D AL B Soxena
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- Tart A - iniroduction _ _
Wm?_ﬁr : Claas: 1-vear Post-Criaduato Tycar: 2025 | Sesgion: 2025-2026
Pogi-Uirpduale TroEmmime 1 Semester — 1}
| {OFTICTH-1} — —
Subject; Mathemaiics _ —
dc e
—é_ E_:E%:-%IE— o Advanced Special Fun ctions - 1 { Thoory) 4
75 | Course Type - ec-¥E ]
T Fre-raguisite (if any} | To amidy dhis course, @ srudort musl have had the sudjes
. Mathematics al egree lgvcl {4 Year Liegree b Course).
5 Course Leaing The coursz will enable the students Wk . .
Dutoames {GLO) |. Understand  {3amma, Grio  functions  amd differznce
)L BTL
2. {ompute Tzl -2h Faclorial furction  and Gauss
multiplication shegremm. )
3, Recopmzs Hypergeomelric and comtigoous  funstion
relaliems,
4, llse I-Iyp::rgwmclrical differential equation, clementary
seres manipulations.
5. Applicetions of Hessel fumetinn 1 various field such as
B 1 ustry ete. i
& | Credil Walue 5 oretling _
7| Tosal harks M lathe: 40 % 60| Mn. Passing Iacks: 40
! Part B = Content of The Course
Total Mo of Lecturcs {in houcs per ﬂ'cek]: 5 houts per week
Total Lectures: 75 hours '
M oduie Topics Mo, of |
Leciures |
| Indian Knowledge Systeni:
I Contriboiion zn:n;i Liggraphy of following Indian Mathematicians: n o
Advanced Special Fupclions! =
Srinivase Ramanujan, D Harish-Chandtno
Gamma ond Bets Funclions: The Luler or Mageherant Constant v,
. Inlm-'.‘!u:lu:m tn Gamma Fonclion, Seres o ) ! ), Difference
| equatian M7+ 1] =704ch _ |5
Engpesiot Acifvitles: Digeuss ihe -:rpp.'i'n:m.iﬂn.'. Fﬁmnma amd Dol Funediong
\nwroduction to Leta Munction, Vailee af C{2IM(1 — =), Factoriu! Tenction,
M Legendre’s duplication fermulo, Gavss i apliculion theorem,
Sugpesied Acivies:  Diciss e weriows :%;q-ﬁ'ﬁimu.r el 're'gm.l:ﬂ’:r 1
dunfication farda arrd Saw in witiplicin i acarenr
v ]if:r'P'?rg.cnrm.zirilcIf‘unr?i:ms:__r-‘unclinn oF | {2,k o b, Simple integrad form
of oF4 {8, B & &) Evaluarion uf oF e, b ¢ 13, Configuous function 15
L relalions, L L
.,—-"'"'-d--rf-
E::u af BOS: Mathmatl ’_‘3:5'5”411:|1uu|.r-: ol e Choirman (BOSN
B v rnir e, LI Maene: Or. A, 1K, Saxend
Page 4 of 268




Sugprestedf Acthiries: fisoiss e aplfoction a,f_if}-ﬁ;ﬁ;#::};??@:cﬂm R
o fim. By o & der ipleg ool weerdd neaklemes,
Hyperpeometrical differentigl couation and s selulions. Clementary
scrcs  manipuletions,  Simple  oeesformation,  Relations  hetwoen N
y functions of z and {1 -_2) .
Suppestod Activitiest Disciss ow Sleneatirs Seeles Maripudiifoans  and
Falatiemns hepwern fascticons of 7 eped (1 - 20 are s e Signael processing.
pacrsliing togening ared crpptagraphy. _ )
Hossel Funclion: cimilion of ln(z), Bessels differeniial cauation, | |
Generoling funetion, Bessel™ integral with index half end an ndd| |
V1 nicger, ] _ 15 |
- Kuggestol Achivides: Discuss Hae opplfsafions of Bessel fmncrion i .'Eir'gﬂulr‘
. Processing, Couwol Spstems gnd Medical faraging,
| WeywordsT'ags:
Gamme and Bets Functions! Legendre's duplicatioh formula, Hypergeometric Functions,
! Simple trmsformation, Bessel Functions, Bessel's integral with indes halFand un ord inteper.

id

Part C = Learning Resoutees . |
Teat Books, Reference Books, Ciher Resolices

Sugpested Mendings:
Text Books:
1. Reinville, . D.: Special Functions, The Magmillan Co., Mew York, 1871,
2, UEew el Ty SRR o TR
Referenee Borhs:
1. Lebdew, M. M.t Special Functivns and Their Applcations, Freatice Hall, Engleweod
Clifls, New Jersey, LISA 1995,
% Sarun, M., Shaoma, 5. 0. and Troivedi, T, M. Special Functions with Application,
Pragati Prakashan, 28H %
Suggested Digitul Platforms Web links:
Tietps: fiwrprw eshikshaap.gov.infmpdhe
hirps:iepgp. nflibneLac.in/Home V iowSubject

[ Part I¥ — Assessinent end Evaluation
Suypgpeited Continuwous Evaluaticn Methods:
haximun Marks: 1440
Continuous Comprehensive Evaluation {CCE): 40 Marks
University Exam {LIE}: 64 Wacks |
- Internal Assessment:
Caontinueus Comprebensive Evaluation (COE) Total Marks: 40
External Assessment:
Liniversity Examn (UL} _Tﬂm Marks: 60
Mame af BOS: Mathematics PR ' Mhmmm{ms}:
DRI e e wore O, A B, Sasxena
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e —h = ——— _-—___I

- T vart A~ futrodueth _ ﬂ
I'rugrum_:l-"r:nr _]_Cluss: i-Yenr Fusm-t_‘.'r'ﬂdn.lﬂh..-_r‘r'nar: 25 | Sessions 225201
Posl-Graduate MTOERIME (Semnsler — 1 | _lL - _|

{OPTED — - Fubjest bawgeaties _ _— ——— __JI
':F—/_/L Eﬂ.ﬁﬂ: —— " Aduowced Dvaerete Mmmomaties - 1 {1heoty) |
T Conme Ty — - £ — 33 o
3 | Cenrse Ty[e _ I ¥ Tk __\
S TEre-raquisiie (f anyd | TO Sody s eeurse, @ student mus1 have had the sdojec
| e ics ot Deree lexe) (4 Year Degon CorREh \'
e Toamna | The cours< will ensble he stodents i 1
: {c::;:ﬁ::ﬂm {:JL.D} 1. DAfferentiate Tegular. contex-Iree  and recursively |
enumecalle Tnngwages. ] \
2. Explain the bane eomeepts of finite automata and regular
ERpressians. . ) o
3. Linderstatd san=-delerministic fnite  awomaa, Finile
. ayiomiata, Muoone and Mealy Waciines. _ |
[ | Credil ¥oloc 5 Credits L | |
7 ) Total Marks Mz, Mavks: 80 + 80 | Min, Fasking hiarks 40 |
| . part 1t = Conlent of the Course |
Total o, of Lectures (in hoars pet weck): % [youes por week |
Tatal Loeclarcs: 73 howes j |
hlodule Taowics ™o of
Leclures
Indian Kavwlalge System? B | II
1 Contribution and biograpoy of foblowing Indian Mathematicians in | |
Advencad Discrete Nasematics: Pangala - Chandansastea, Bhaskaralh | .
Flniie Aulomata and Repular Languapes:
Alphabets, siings and languapes. Repular exprossions, rogular prammar |

and repular languages; Fipite sulomata, Regular languages and theic |
1 ealgtionship with finile auienata, Pumping Yemira for regular languapes, | %
(lasure properiies of repulac languages. H \
Supgested Activides: Diceriss the opplicaiions of Fintte Awlomets and Regiflar | |
Lawguages (1 Artificiul fnrelligence & Hobories and Mepwork Seciaiy. | |
Finite Sttt Machine:

Finite state machings, theit trangition {aklz and diagrams; Eouivalence of

It | fipite state machines, Geduced machings, Finhe state machines wod oy |
hameomorphisin, Finite Skate Machines 45 langaage recognizer. . “

Supgestert Activitiey: Discuss the arplications of Finite Siate Mactiue in

- Bobaiicr & Awomation aaid Tl A reaion s

Teterministic and non-deterministic Muite aunlomata: | |
5 \

Detarminisiic  Hinite  albormati, Mon-determnimistic [t anlotmata,

I . e \ . - .

Diffzrence between deterninistic and non-getcnninistic foite aolomala, |

Conversion Trom nen-detetininistic to deterministic linite sutomata. | |_|I
Mame of BOS: M mnalics Sipmature of e Chairman (BOS):
Date: ..ooonies wame: Dr. ALK, Saxend
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- - —

Sugpensd Acewiiic: (isenss on varisis applications "‘*."- Detcrminirtic: angd ]~ 777

- T e STRRE kAl
Movre and Mcealy Machines: T

Mrooce Mochne, Mealy Maochines, Difference belween Moore and
Megly machings. Conversion Trom Modre machine 1o Mealy machine,
W Conversion from Mealy mochine to Moare machine. 20
Swgpested Actlviviexs: Descuss the aprlicadians af (1 Moore Machine i TrafTie
Lepdir Cortrroifer, Eltvenor Oeerirgd Sestems aned Difpicg! Warches (16 Mealy i
Mechine in Real-Time Conirad Spytems . , |
Keywords Tags: '
Fimile Automala and Regular Lanfuapges, Finile Siate Machine, UDetzrminisiic and non-
delormiinistic finite autormata, Moore and Mealy Mochines,

Fart C - Learning Resources
Text Books, Reference Books, Other Kesowstes

Sugpested Readinga:
Text Brooks;
1. Karibasappa K. G. and Basavara %, Anamic Formal Languages and Automata Theary,
Wiley, 2011,
X 1L P Tremblay and B, Monohar, Discrew: Mathematical Structures Wicth Applications To
Computer Science, MoGraw Hill Edncatipn;: Istedition, 2017
3. fer=dt i et F
Befergnce Bovks:
1. 1, E. Hoperoft, B, Motvani and 1 0 Ullman, Intuoductiism to Autemawta Theory,
Lanpuages and Compatation, 2nd Td., 4ddison- Wesley, 2001.
2. H. R Tewis, C.H. Papedimitriemn, . Papadimitriou, Elements of the Theory of
Computation, 2nd Ed., Prentice-Hall, N, 1997,
3.1 A Anderson, Aulomwia Theory with Modera Applications, Cambridge University
Press. 2006,
Suggested Digilal Matlorms ¥Wel [ ks:
hieps-iivwwnw.eshiksha.ump. gov.in'mpdhe
Suggested Equivalent online courses: |
https:/inplel.ac.infeourses 1 06/ 104 104 | D045, :
hepe:/ nplel.ac.in/coorses! | 96/ 105/ 106 | 05156/

N Fart [V - - Assesstnceni unq Evaluution L
Suggested Contingous Evaluation hethods: -
Mascimum barks: 100
Cominusus Comprehensive Evaluation (CCE} 440 Marks
University Exar (UE): &0 Marks
Internal Assessinent:
Continuouz Comprsheusive Evaluation {CCE) Total Marks: 40
—Exttrnal ASsEssmeni: '__
Universiny Exam {UE) o Total Marks: &0 i
Name of BOS: Mha Chairman (BOS):

D) e . ..... “ame: Dr. A. K. Saxens
Page T of 38



I"ar& A~ Intrad IIL'I'II'I.I'-I

_F'Hg' rnn: 1-¥ car
Paoss-Grodusie Progtamime
FOPTION. 1)

{fomesier — 1)

_. |
"1 Class: 1-vear Pos-Graduale | ¥oar: 2025 Soggion: 20252020 |

o -Eubjl::l.: Hallle'malics

Course Code |

Course Tille

{iperatiop Rosearch -1 ¢1 hasaty }

Course Type ) CC - 34

O Y Y

tnl

Pre-requisite (ifany) | To stedy this course, = studeml maust hawve had the subject

Mathematics al Degree leve] (4 Year Lheptee Course).

Course Leamiing The course will eneble he stadents ra: ] ]
Dutcomes [(CLEO} \. Fonnulate real life problems into Lhear programming

probleim,

raode|.

problerm.

2. Apply e simplex metbod 1o find an optimal su-lutiqlm.
3. Find opprimal salution of transpertation and assignmenl

4, Distinpuish rcansportalion problcm  and  essignment

&

' Credit Value 5 Credils

b |

| Total Marks Max, Marks: 40 + 60 | Min. Passing Marks: 40

7’arl B = Contenld al 1he Course

Total No. of Lectures (in hours per week): 5 hours per week
¢ Tolal Lecturess T hours :

hModule

Tapics

blo, uf‘_
[Lecture:s

Indian Knowledsae System:
Contribution and biopraphy ol following Indian BMathematicians in
Opecation Rescarch:

Dr. P. C. Mahalonchis, D C. K, Rac

Linear Progrumming Prablem:

Basic concepts of lincar progeamming problem, Simplex method and
alpanthm, Anificial variables iechnigue, Twe-phase method, Big-MA
method. -

Suggesicd Activities: Discuss e appliections of Smiples metnod and Big-M |
methad for salvieg real world prabienis.

HI

v

. Method, . ' o

Duality: ) )
Definition and  formelatan of e dual  problem,  Primal-dual
relationships, Economic imterpretation of the dual, Dwal simples

Semsitivily analysis,

Suppastad Aeriviifes: Discuzs tie Dual simplex Method card their applicotions.

02

20

15

Transportation Problems:
Mathemarical model, Balaneed pnd unhalanced probleams, Depenetacy,

Optimatity conditions, Methods to fnd starting spledn and optimal

2}

Hame of BOS: M
Date: ...

Marme: Dr. A K. Saxena

igrature of the Chaimen (BOSY:

Papge & of 36



[ [ solution. Algarithm for solving anspariation problom, Norhwest- —||
| | Comer method, Least cost method, Vogel approximatinn mathod for
~ | dererminotion ol storing basic solulion. \

Snpgested Activifies: Diveiss ol Norhaee-Lorner metod and Legsl cosl

prertaed st Traeppartmlinn Prable s | |
. Asspnmrsl Problems: o \

‘I Mpthematical model, Batanced and unbalanced problems, 'ﬂphmail_t}r \
eonditions,  Hungarian method,  Assighment pruhlli:m a:nd its

W mallemalical farmulacicn, Hunparisn meihad for solving assEENMCHL |5 \

protlan,

Srppanted Aciiviics: Dcuss ol appiizations el e rtethod far _-.-q:gn!v.!ng
come realowarld prabiems viz, Toxt disprrrclt, sports reforaaing, crllepe profect |

pltnear o —_ —
Keywords Tags: ] ] .
Linear Peepramining Problem., Duality, Traneporiation Problems, Assignment Problems,

| Fart C - Learning Resources |
Texl Rooks, Relerence Books, Cther Pesourecs ) |
Supgesicd Readings.
Text Baohs:

1. Kanti Swarep, P. K. Gupia and Manmahon: Opertions Resenrch, Sultan thand and Sons,
Mew Dialli, 2014, _

2. Guillenneo Owen: Game Theory, Emerald Pohfishing bimited, 4™ adition, 20175,

1. % D, Sharma Operations Research, Kedar Nath Publication, 2002,

4. Mita H. Shaty, Ravi M. Gor and Hurdk Soni: Operalions Rescarch, PHI Learning i,
Ltd,, 2007,

c,, e Bt v et W S
Eeference Books: ¢ - L )
| ' Mokhtar 8. Bazaraa, John ) Jarviz gnd Hanif D, Shenlic Linear Programming and
Tueiwark Flows, 2™ Ed., John Wiley and Saes, Tndia, 2004
7. F. S, Hillier and G. 1. Lieberman: lntroduction o Qperal
weGraw Hill, Singapure, 20409.
3. Hamdy A. Taha: Operations Rescarch,
2006,
4. Prem Kumar Gupta and D 5, Hira: Operations Rescarch-An Introdustion, 3. Chand &
Sons Company L., New Delbi, 109s,
Soggested Digital Platforms Web dinks:
hittps:ferarw eshiksha.mp. gov.infmpdbe
http.i:.ff:pgp.int]ihnﬂ.uc.im’ﬁum:f"v’i-:wsubjcct'?caiidr-lﬁ
Supgested Equivelent oniine courses:
Tipszinprel ac infcauress! 1 160624
bups:fuptel ac.infooursesd1 1] 107 E28S

hitpe-Hugemoocs. inflibnet.ac, infindes phpscoursesfvicw ug/273

ions Reseurch, " Ed., Tata

An Iotroduction, 3™ Bd., Prentice-1all India,

: Port D — Asséssment Az Evalualion j
| Suggestad Continuous Evaluation hethods:

- |

MName of BOS: M
Dgde: o0

jgrrature of the Chalrman (ROS):
Mame: D AL K. Sexena
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L4 . ) " h

Maximurn harks: o o 7 — ||
Contiuows Comprehensive Evalualion (CCRY: 40 Marks

University Exam (UEY: &0 Marks |
Talernal Asacssment: '

Comtinuous Comprehensive Evaluation (CCR)

Talal Marks: m

Exlerngd Aspessmenl: |
| University Exam (LU'E} . |T“m1 Marks: 60 41

Mame of BOS: Mathematice —kgﬂ; i

Sipnanwe of the Chairman {BOS):
Drale: oo

e ey e n . Taener Ok AL KL Saxeni
_,,.a-F’T '
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Part A — Introcdugtion |

Frogramt 1-¥eor Class: b-year Post-Graduate Tyegr: 2025 '| Session: 2025-2024
Fogi-Griduale Frogramime [ Sermestet — 3
| (OPTLN- 1 I .
Subject: Malhemalics |
1 | Course Code |
(2 | Course Tide Functional Analysls - I [ Theory) ) -h
'3 | Coursc Type Cr - 41 _||
& [ Pre-requisite {if any) | To siudy this course, & aludent must have had the swbject |
Mathematics at Degrec level (4 Vear Depree Course).
5 | Course Leaning The coursc will snable the studenls ta: 4|
Oruteomes (GLOY 1. Understanding the inmet product Spaces, arthugonality and
Hil|bert spaccs-
2. Applying the lingar woperators in the  formulation af
. dilferential ong inlegral equations. -
3. analyzing Lhe distinguish belween finite and infinile
_ dimensignal spaces,
§ | Credit Valoe 5 Cyedits
7 | Tolal Marks [ Max, Marks: 41+ 60 [ Min. Passing Parks: 40
Fart B — Coutent of the Course
Total Mo. of Lectures {in hours per wueek]: 3 hoots per werk
_ Tolal Leclures: 73 houes
hMendule Topirs o af
Lectures
Indian Knowledge Sysfem:
1 Comtribution and biography of fullowing lndian BMathematicians in 0z
Advanced Abstract Algebra:
Dr. T, . Varadarajan, Dr. & R, Simha
Hilber space, SCme properlies of Hilbert Space! Sehwarz inequalicy,
1 | Parallelogram Law, Polarisation dentily. ., L 15
i Supgested Activities: Dipeurs how Hilbart Spoce, Scfraaer frogueiity and
U pofarizaiion fdzmiity be wsed in Muching Lrarmiag & Al
Convex scte. Orthogonal complements, Pythagoten theorern, Projection
il | Theorem. L _ 14
" Supgeded Activitfes Pcars e applicarions of PytRagoren and Prodestion
thaarent in Machine Learning and Signal Processiag reamecEivel,
T Orthanormal sels, Bessel's incquality, Complele orthonormal scts and
i_ParasevaJ‘s identity, Gram-Schmidt Orthogonalization process.
IV " Suppested Activftfes: Discuss the applications o Oripnormol Sets and Gromr | - 13 |
| Sehumich Orthogoralizolion process it Signal processing aed machiie laraing
refpectivel). : n l _||

MF the Chizireman (BOSY:

Wame: Th. A K. Sarens
fage 11 0f 36
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The Coniugate Space HY. Riesz Representation Thearem for cootinuous | H
Yinear functional on 2 Hilben Space. Hilbert adjoint operator &l iu[

v properlics.
Suppested Achvirics:

i o Mochamics,
Self-adjoing operatfs, Positive, Mormal aitd

v nd sirong convErgence.
Snpgerted Activitfes: Dicins o Marmol and Uritary (poralors he nyedd in

s:’gnm‘ p.l'.:rrc.-r.th:lg. ]

Keywords Tags:

Hithert space. Schwarz inequality, Convex sets, Dithonommal sets, Bezsel

| Conjugaie Space H*, Sclf-adjomt operatons.

a |

Dircust the opplicationr of Mithert adjcint aperatar In |
Sigral Mrecessing and Aaching Learming. |
Liniary Opecatars, Weak,

i5

5 inegquality, The
1

L Part C — Learning Resnilress ]
L Tex! Books, Reference Books, Dither [LEsourses |
Supgesiol Readlngs:
Text Bonks:
Funetional Analysis with applications, John Wiley and Sons,

1, E. Kreyzig, Intcodoctory

New Yok, (976,
2_ G, F. Simmuons, Introduction to Topalogy and Modem Apalysis e Graw Hill, Mew
York, 1583,
3-nmn%mﬁaﬁwammﬂﬂgmﬁn : o
Reference Books:
n Nanda, Functional Analysis with applications, Wiley

1. B, Choudhary and Sudarsha
Eaawern Lid., 2018,
TP K. Jain, O, P A

(P} Limited, 1997,
1 1. K. Jha, Funciional Analysis and is Applications, Students’ Friend, 19860,

4. 6. V. Limaye, Tunctianal Analysis, Wwiley Castern Lud.
Suggested Digital Platforms YWeb links:
htlprs:-fhww.eshikaha-mp.g::w.im'mpdhe
hltps:."s'n:pgp.jnﬁibn:l-a:,'ln-’ HomesY iewsubjectZeatid—23
Suppesied Equivalent pollne courses:

hitps:fnptelac. in/cou rsesf I 11AIO3 0 ENIDSDEW

_ 'iﬂttp5:|"."|1ptul.a¢.ina'|::}ur5:i|’I 1LADE 1Y 1061477 B

yaja and Khalil Almad, Functional Analysis, New Age |nternational

[ Part B — Assessment and Evaluatlion
-4

Sugpestcd Continuous Toyaluation Metlvods:

Mo o um Marks: 0
Continuous Comprehensive Evaluation [CCEY 40 hMarks
Univergity Exam (UL} 60 Marks
I . _

[nternal Asséssment:
Total WMarks: 40

Continuous Comprehensive Fraluation {CCE}

Total Marks: 60 I

Extertal Assessment;

Univetsity Exam {UE) -
Mame of BOS; Mathametiss g Egnmm: of the Chairman (BOS):
Mame: Lr, A, K. Saxena

Dals e
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' i"aﬂ A — Introduction

1

Mathcmatics at Degree level (4 Year Degree {ourse).

[ Program; L-Year Class: 1-¥car Post-Graduate | Year: 2025 | Session; Zﬂii-ll}‘lﬁ—\
Post-Graduale Propramme {Semester = 1) \
| (OTTION-1} |
Subject: Mathematies |
| | Course Code _ |
2 | Course Title i ~ Advanced Special Funclions - Il (Theory)
3 | Course Type _ CC—42 _
4 | Pre-requisitc (ifany) | To swdy this course, a sipdent must have had the subject

5| Course Leamning The course will enable the students 1o
Oulcames (CLO) 1. Umderstanding the Hermite polynomials, Furs cecurrence |

relations, Differsntial cecurrencs telations,

Hypargeometric forms of Pa{x), Orthogonalily.

2. Using the Generating function for Legendre polynomials,
Rodrigues  formula, Dateman’s generating

function,

1 Analyzing the Laguerre Polynomials Ln{x), Diffcrential
Recutrence Relations, Pure Recurrence Relations,

£ | Credit Value 5 Crednls

e |

Total Marks Mac. Macks: 40 + 50 | Min. Passing Marks: 40

Puri B = Contenl of the Conrse

Total No. of Lectures {in hours per seek): 5 hours per week
Total Lectures: 75 hours

Module Topics Mo of
Lectures
Indian Kunawledgs Systemn:
I Contribution and biogeaphy of Following Indian Mathematicians in 02
Advanced Special Funciions:
Dr. C. 5. Seshadri, De, K. 5. Chandrasckharan
Legendre polynomials - 1:
Cencrating function for Legendre polynomials, Recurrence relations,
1 Rodrigue’s formula, - Baternan's  generaling  function,  Additional 15
generaling lunctions, ]
Suppesterd Activities: Diseuss the applications of Legeadre polynomials in
| ather branch of Mathematics. )
Legendre pofynomizls - 1k
Hypergeometric forms of Po{x), Special properties of Pulx), Some more
1! | generating {unctions; Laplace’s first inlegrl Yorm, Orthogonality. 14
Sugpestad Aetivities: Discuss how Legendrg polynomials be uyed in rafeciory |
N planning and path siroothing for autoromous roboty and drenes.
- 1v | Hermite poiynemials - T: 15
Name of BOS: Mathematics Cipnaiyre of the Charman [(BOS)
Thatcs .ooviee M‘r A k. Saxena
Fage 13 of 3¢




i Toennition af termite polyaomials Halx), Pure reeurmence relations, ll
Hlferential (eeuTrEnsC relations, Rodrigue's formy biL
Snppesiort ACtivarick: scnes e applicatters of Hermite pofumom ials i oather \
Branch of Mollrngiics.

Mermite polynamials - 11: . | |
Quher generating funciions, Onhagonaliy, Expansion of polynamials,

A more gonetating fanctions. I 14
Sugpested Activittes; Discugs how Hermie pelynomials k¢ wsed ia Signal H
| | Provessing and Mactine Learring.

taguerre Folynomiale:

The Lagueme Polynomials LJ;fj (x3, Cengrating functions, IPur.:\ |
w1 | recurence  telations, Diflcrontial  teurrence  rekation,  Rodrigue’s \5
farmula, Orthogonaljty. _ C _
Sugpesrer! Acrivities: Discuss T Lageree polypnomials be urrd in Signal \
Frocessing aiad Copdmunicalions. |
KeywordsfTRgs:

| Lependee polynomials, Hermiie podynomials, Laguerre Frolynomials,

Text P ooks. Relerence Boeoks, (ther Resqurces

Parl £ — Learning Hesources | _%\

Suggested Readings:
Text Enaks:
1. Rainville, E. T.: Speeial Funetions, The Macemillan Cr, Mew York, 1971,
2. MY Tt T HaTEE @ |
Relerence Books:
L Lehdev, M. & Spreial Funcliens and Their Applicaions, Preatice Hall, Englewond
Cliffs, New Jersey, USA 1983,
2. Sargp, M., Sharma, S Do and Trived,
Pragati Prakashan, 2019, . _
Suggested Digital Pistforms Web links:
httpsiwww.eshiksha.mp. pov.infmpdhe
hnlps'..".-'epgp-inﬂihn:l,uc.i.nfl{{:mei"-’i.r:wﬁubjecl

T. . Special Funetions with Application,
&

M Fars D = Assessment and Evaluation -
Soggested Continuous Evaluation Methods:
hdaximum Marks: 0]
Continuous Cotopreliensive Evaluation (CCE): 40 Marks |
Univegsity Exam (UE): _ &0 Marks ' |
Internal Assesswend: _ '
Continuous Comprehensive Evaluation (CCE) || Total Marhs: 40 ~|
External Asscssment: ' ) '
University Exam (UE) Total Marks: 60 |

h—

Name of BOS' Mai

aturc of the Chaitinan (BOS )
Mame: Dr. A K. Saxena

Pope 14 of 36
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Fart A = Tnirmluction

Clags: 1-Year Pos-Gradueate | Year: 2005 | Seaclan: 11]15-11326-\
(Semester - 11

Frogram: 1-Year
Post-CGiraduale Pragraine

(OPTION-I] |
—_ o —
o Subject: Mathematics
1 | Course Code T T
2 | Course Title Advanced Discrete Mathematies - 11 {Them:.r]n |,
3 | Course Type 0 =41 I|
4 | Pre—requisitc (if any} | To swudy this course, a sludert mest have bad the subject
) Mathernatics at Degree leve! (4 Year Degree Course].
5 | Comrse Leaming The course will enable the students o '
Ouieames {CLO) 1. Test the equivalence of pushdown automata and coRlext
I

free lBnguages.
2. Develop 2 computalional model usmg Turing maching Qe
- the given problem: -
3, Design and consteuct u pushdown automatan and a Turing
maching [or a computer T2gUuage.
4. Recogmipe core concopls relating o the theary of
compuiation and computational madels.

6 | Credit Value 3 Credils
[7 [ Tote! Marks Ml Marks: 40 ~ 60§ Min, Passing Marks: 40 )
! Port B — Contcut of the Course %
Totul No. of Lectures (in houts per weckl: § hours per week '
Tolal Lectures: T3 hours
Module ' Topics MNa. of
Leciures

Indian Knowledge System:
Contripition and biography of fallawing Indien Mathematicians o m
Advanced Discrete Malbematics:
D, C. R. Rag, Di. Marendta Karmarkar

Context free grammars and languages;
Context frec grammars, Farse 1rCEs, Ambiguitics in grammars and
lanpuapes, Propertics of context Iree languages: Hurmal_ forms, t:ms:u_re.
| Decision. Pumping lenyma for canlext free languapes, {Context sensiive 1%

EE EEE-.
. .l‘i'ar:;g:sfed Apfivifies: Discuss how Conex! free grammors ave use_x:' ic mﬂﬂfrﬂ'
| RAA seconddry SFUCIUFeEs and gene regulary SOqUENCE ond in Arufietal

Inreiligente. -

Pushdown Automata: :
Pushdown autemald, Lenguags accepted Dy pushdown autumat?; | 20 |

il [iference between pushdown and fimite  avtomatd, Determmnist
Pushdown autematd, Non-deterministic Pushdovn aytomali, l ]
| Pushdoywi & LA

I

E—

eifure of the {hairman {BOGY

- Mame: Br. A K. SExena

Name of BOS: Mall
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|~ | Sngrested Acifridics: Discuss how Fusidows automata

I_ Inietligence, Maching Leaiming and Crpmiosyarhy.

i i ' Hailed
araltading  @ritluiralic  pEpressions with  aperdals precedence ard He
Pt e e

- - —_
Be waed in prorstag and

Turing machine:

Turing mashine as 4 migdel of camputatio, Types afl Turing machine:
Muli-tape,  Multi-track. Mon-determinletic,  Somi-infimie ape,
v Proprammng with u Turing machme.

EBnggesred Activirles: Digraes how Turing machine ho paad In Arhficial

15

Undecids bility:

Recumsively enumerable and moursive [anguages, Undecidablda p'-r;‘hl:lfi:'lril;m
' shaut Turing wnachine: Haltmg, Posi cotvespan demee, ndecidabilily a1}
¥ problems aboul contexl free raMMATS, ice Theargm. .

Sypyestcd Ackivities: Discuss Mra orpicatiuns af Uindecidebifity im Artificiad
~ frielligence and Machine Learminr.

I § eywords Taps:
|, Conlext froe pramonacs and languugcs,

||__ Parl C —1.corning Resources

nyshdown Automala, Turing maching, Undecidability. |

Text Books, Refeeenes Pooks, Lhet ResGUTCes

|
I Bugpested Readings:

- . )
Text Books: -
1. Kanbasappa Y. G. and Bagavaedl 5. Anamd; ¥ormal Lanpuages and Auotomaka Theory,
Witew, 2011,

2, 5 P. Tremblay end B wlanobar, L

Computer Science, MoGraw Hill Education, |5t editico, 2007
3. T ) Wy SrETEl 8

Biference Hoylis:

1. 1. E. Hoperoft, R. Mowwani and b 0. Ullman, Introduction to Avtomata Theoty,

Languages and Compuation, 2nd Ed., Addistn-Wesley, 2001,

2., H. R Lowis. ©H, Papodimitrian, C. Papadimitricu, Elements of ithe Theory of
Computation, Ind Ed., Preotice-11all, N1, 1997,

30 A, Apderson, Matomesd Thaory wial Modern Applications, Cambridge 1Iniversity
Press, 2006,

Supgested Digital Flatfarms Web links:
latps=fwwrw . eshiksha mp gov.in/mpdhe
Suppested Equivalent onling courses;
hups:finprel ac infcourses’ | QE Q48 [ | G049/
https=4 nplel.acan/courses! TO& GBS TDETOS TS0

L

FParl [} — Assesament and Evaluation
Suggesicd Continuous Evaluntion Methods:

blaximum harks:

100
Cottinuous Comprehensive Evaluation {CCE)Y 40 Marks
Lniversity Exum {UEY: Gl Marks
Mame of BOS:
M. ...

%gnmum af the Chaiman (BOS ),

MWame: D AL K. Saxenn

Page 16 of 3&
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Trteriul Assessment: . | a0
Crnlingls Comprehensive Evalualion (CCEY Tm.al Befla bt

External Assessmpnt: Total Marls: G0
University Exam (UE)

ot A == Tnbraduetion

[ Tregram; b-Yenr Clss: 1-vear Prst-Cimduate | ¥Weur: 2025 | Session: W25-2024
Post-iradunte Propromme (Seaester — 1}
(P TION-1) all TR
Cubjecl: Mathemallcs ]
‘puree Code
i :’E:urﬁ: Tiile Opcration Research - 1T {Theory} i
. OC — 44
3 . Course Type .
4 | Mre-requisite {if any) | To sludy Lhis couese, & sludent musl have had the subl| ool
Methermatics at Tegrea level (4 ¥oar Licgrec Coursel.
rze Leumin The course will enable the stgdcnu ta: _
. El?l?mrn:s {‘-’:Lg} 1. Leorn the constructions of melworks {-f‘ a project and
aptimal scheduling using CPM and PERT. ]
2 Compute inventory medels ol ecnnoims lat size Fystem
with uniform and non-uniform demn ﬂ"d'.
v 3 Farmulate and solve linewr programming model of two-
QEraOn 2610 SuEm EAmE. _
4 Solve nonlmear pregamming problems  LEINE Kuhn-
Tueker conditions.
6 | Credit Value | 5 Credits A _
7 | Total Maotks “Wiomx, Marks: 40 + 60 _| Min. Passing Marks: 40 ]
[ Part B — Content of the Course
Total o, of Lectures {in hours per week): 3 hours per weck
Tetal Lectwres: T5 hours
M{Hj'l.'llc T":"Pi":ﬁ- o, ﬂr
Lactures
Indian Knowledga Syslemn:
I Contbution and bicgraphy of following Indian Mathematicians o 03

Operatioh Regearch:

Dir. Bharal Rarmaswarni, Dr. Baphavendra Gadaglear
Network Analysis:
! Constcainls in octwork, Construetion of nerwork, Critical Fath ethodd
It {CPMY. PERT ealeulation, Respurce leweling by netwok techniques, |5
Advances of network {PERTACPM). L
Snppexied dotivitiest Divcney an amaioations fof Menrors Aoz e fucfiry

Inveniary Theary:
" Inveniocy models on cconpmas Lot size system wilh wiifarm and mon-

Couniform demand, Economte 1ot size with DTisile cale ol veplacement,
| Bimple order level system with consian) rate ol deapnd-%ith zhonage,

Mume of BOS: Matbhematics j ure ol tha Choicman (BOS)
Deaie: ., ... . : TMae: Dir. A B Saxons
W Fage 17 of 36




e e T Ml it deerm he models.
=T Ceperalizod peopommc lot 5178 adel, Ml irems deeermin 5.

el wehedile

Enppeded Actvities: Piscasr fone Trvesnery Hlf,-rw_}- i : |
prrgedrac o, el Foeklr aatadek depl, AneF g i E-frt- oy UL 1

B Game Thoory:
Egrrulatinn ol two-porson zerg Sum EOINCS,

Aplving pwo-porson 260
guimh patiies, Liames witlh migcd siralegies, Gmphica!. galution p:rncn:::.::,, »
jv | Linear Progranming golution of games Moo=l incar  presTa £

igLIes: - witions, Non-nepative coltslraints, _
eclmigues: Kuhn=Tucker &0l \ |
Trppesed Actfvitfes: Firaonaf fon Ganmr Hey helps pralring [he ceirmiiit

FoRINTY NS arref sngtaimatilily Jrruepies.

foct equilibriom,
prfeet recall
and kernel, 15

Extensive Gaines:

Game tres, Perlecl ‘almcaation, Mash and ?ul:_rgﬂml:l per

Chanee meves., information sel, licgmplets inlormation u[ld 1]
litipnol games: lmputallon

N Various oligopoly models, Coa
Mucleoius and Shapley valug.
Suppested AcHvities: Lhsciss dow

Eqrertsiwe (FmRes ars ured b Sofve SORE
| i

Reeri=Worfd problentr.
[ Keyworda Tags: .
Meiwork Analysis, [vyentary Theory, {rame Theory, EXIEREIVE RAMCS.

Fgrt C — Lexening Resoyrees ) ]
Tert Books, Relerence Buoks, Other Respurces

[ Supgested Readings:
Toxt Boohs:
1. Kanti Swacdp, P. K. Gupta and Mamnohan: Qpertions Research, Sultan Chard and Sans,
New Delhi, 2014, d ' S -
_Guallerme Owien: Game “Theory, Emerald Publishing Limited, 4" edition, 2013,
& T Shanpa: Operstions Reseurch, Kedar Nath Publicaiion, 2013,
. Mita H. Shab, Ravi M. Cor and Hardik Soni: Operations Research, FHI Leaming Pt

Ld., 2007,
5. i fEe) Ty S 9 g |

Beferenoe Books:
|. Mokhtar 5, Bazarge, John 1 Jarvis and Henif D. Sherali: Lineac Programirming and

Mepwork Flows, ™ Ed., labn Wilsy and Suns, India, 200, )
a £ % Hilher and G. L Licherman: Introduction to Opertiens Rescarei, o' Ed., Tala

McGraw Hill, Singapore, 2000, 1
1, ;:;Ed}. A. Tahg: Operations Researeh, An Introducton, 8" Gd., Premice-Hall Indin,
4. Fremr}inmmf Cupla and 0. 8. Hira: Qperotiong Resesirch=-An g reuci

. [} - C " '

Bons Company 1id,, Wew Delhi, 1945, fion, §. Chand &
: Buopested Diglial Platforms Web links;
hups: & www sshiksha mp. pov ifinpdhc -

heips:fepon. infl o s, in.-fl-icume."‘lr"ii:w:-}ul:_im:t?;m"rdﬂs / |
.H -I - ( - o N
ame of 105 Dgmatics, ke o e Chu riman {BOSE):

Dhatz. ...
] Mame TH. AL K. Sasceina

B 1pd B2
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MSuggested Loguivalent enline conrsey:
htpesifinmel.ac.infconrses/ 110 (LI
hups:finptelsc.infcourses! 111107 128/

_Iulps:-"."ugﬂﬂnn:s-i nilibnet.ac.infind ex. phpleaurses!view g2 73 ]

Bart I — Asgessment and Evaluaiion

sugpesied Continunus Evaluation Methaods:

I Maximurm Marks: 10Ht
. Comtinuous Comprehensive Evaluation (CCE) 40 Marks
University Bxam {UEY: 60 Marks

Internal Asiessmenk:

Cantinueus Comprehensive Evaluation (CCEY Total Marks: 4%

Exiernal Aszeezment:
i + kil
University Exam {LIE} Tote! Marks: & B

Wame of DOS: Madwematics Signature of the Chainman (BOS )k
[T PP B - . Mame: Dr. A K. Saxena

Pape 19 of 38
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Parl & - Iniroduciion

|

" pPropram: 1-Yenr [ Class: Posi-Liraduate 1-Year | Year 3025 | Session: 20252024
[ost-Gradumc Fropramine {Semester — 1)
| TOPTION-1) | |
Subject: Mathematics L
|| Course Code . |
2 | Courze Title Wrlting Skills of Research Report and Teseurch Faper
T __[Theory) ]
I,_-_- Course Type VAL (CHM/EESC)

3 PAC N
M3 | Pre-requisite (ifany} | Mo siudy Tine course, a studeml must have had any subject ab

Degree level (4 Yoar Degres s .
5§ Course Leaming The course will cnable the stadonts [0 _
‘[ Outeomes (CLOY) . 1. Becogmize the wale ol clear writing in checlive
| comnmunication of research findings. ]
| 2. Cxpluin why documenting  rescarch through repors 18
gsential.
\ ' 3, |demify and sequence the slages involved 0 wriling 8
rescgreh iepart,
| Orpanize content logically within sections of a repord.
|

W

SUMIMAry Teporls.
B, Apply coriect  grammarn, punclatiom,
lutygu agse 0 writing-

Diterantiate between fechnicnl, ackdemic,

and

2" Siruchere o tesearch paper inta sections sueh 28 Alsiract,
Iniroduction, Methadology, Results, and Concluzinn.
% Undersand the role of ceseacch in sulving real-world

progress, and

academic

maklems.
5. Develop offective preseotation skills tailored Lo scholatly
. audicoces. .
& | Credit Value 2 Credils '
7 | Total Morks ax, Marks: 40+ 60| Min, Passing Marks: 40 Bl
Pt B - Content of the Coprse ]
Total Mo of Lecturss {in hoors per week): 2 hours per week
a Tolal Legtures: 3 hours
Mudule Topies Mo. ol
] Lecturds
i Writing Jesearch Report: | -
] Significance of Report writing, Meed of Research Repurd, CiTerznt 15

Sieps in Writing Report, Lavout af the Research Repond, Types of

i M:h:;hairman (BOS):
- Mame: D AL K. Sauena
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Reports. ﬁra_] PI'ESJ:‘:I_“E'LTH}II., Mechanics of Writing a Mesearch Repom, |
'recauiions for 'lp'll,'rﬂlng Receareh Rﬂmﬂﬁ. Plagiarism Provention.

Suggested  Activiles: Group discussion. Case simdy analviiz,  Report
strreivie magping, Paraphirasing and citation Pracrice,

Writing Researeh I per and Presentation:

Research Paper Preparation, Types uf rescarch papers, Advantages af a
Research Paper. Writing a Rescarch Paper, Process of Submission of
i Rescarch Paper.  Presemtation of
confetencefseminarworkshop.

Sugpested Activitias: Ploining ﬂicura'Tcnr_pJﬂ..f-n'. Claszjficalion & Malching
Activity, Fection-wise Drafring & Peer Review, Joenal Search.
Keywords Togs:

research ppeEr in u | 5

Research Reporl Weiting, Types of Repors, Formal of A Reseorch Poper. Presentation of
tesearch papcr.

- - ~_ PartC_ Learning Resources

_gﬁ-g:gzsted Rerdings: - ——

1. €. R Kothaei: Research Melhodelogy {Metheds and Technigues), MNew Ape
lttemnatignal Publishers, 2014,

2. Singh Yoeesh Kumar: Fundamental of Research tMethedology and Statistics, Mow age
Internationel Fublishers, 2006

1 . P Saxeny; Research Methodelogy: Indira publishing House, 2016,
4. naamEy gl vy ammred) 8 oEEE
Sugpested Digital Plailforms el linbs:
hetps:/wivw_eshikishamp. gov in'mpdhe
https:ffepep.inllibnet.ac. infepgpdatafuploadsiepep_content'S00 LG LQAPOO 1 T 3 M02OTEIETY
L4991 SAHSEModu e F90 1 ReportOWriting pdf

hipsiegvankoshowe inbilstredams [ 2345678302 381/ -5, pdt
Suggested Eqoivalent online conrses:

huips:inptel.ac. infooursess | 1010508 |

—_—

o _ Part D — Assessmedland Evaluation
| Stggested Continuous Evaluation Mcthods:

1 Maximum Mharks: 100
| Continvous Comprehensive Evaluation (CCE): # Marks
Universiy Exam (UE): o Marks

Internal Assessment: T
Continuous Comprehensive Evaluation {CCE)

Externdl Ascessment:
University Exam [LE) Total Marks: &0

Aignature of the Chairman (BOE}:

HMame: D, A, K. Sexena

Tatal MMarks: 40
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Proposed Syllabus of the Posi-Graduate Programme and Distributivn of Credits
: for
1-Year PG Programime in Muthemstics aHer 4-Year degree Course
(Semester System)
Scehweme Co3 {For Now-Peacticum Counrsess)

DPTION-2: Course Work & Research Work
{Applicable to the UTDs/Colliges haviog researth centers recogulzed by the University}
{w_ef. 2025-14)
(English Yersinn}

- Coonrse Tvpe
Core Conrges / Prlssertation emfnar / Tuial
— ) - - . ——— | Research thesis! | Cregdis
SN | Cogrses | Course Tille of Prper Credils | Projece s Batent
Level ({5 {Credits) {Thanry)
500 | C-31 [ Funerional Analysis {5 Credits) T
500 CCE Adwvanced Speciai Functions _{S_Crediu} Semminsr
1 500 | CC-31 | Advanced Discrete Mathematics |3 Credits) {2 Credits) #
_ 500 [ CC-¥M | Operation Rescarch {5 Credits) \
It Research thesis ¢ Project f Patend | Intecnal or Exiernal) {22 Credits) X ‘

Lf

Signatre of the Chairman (BUS):
Mame: Dr A. K. Saxena

Mame of BOS: Mathermnanes
aie: .
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| Part & — Iniroduclion
Class: Past-Oraduate 1-Year

[ Program; b-Year Year: 2025 E{:ssiﬂﬂ: 252 5-2026 ,

MG raduae Prupraming {Semester — 1)
iUFTlDH-Ej i . . _ — —
Suhject: Mathematics _
urse Cadde : —
; E—fmr; g"iur; i T Functional Analysis (Theory) ]
1 | Course Type CC-31 p—
4 Pre-r:quiiﬁc (il any} [ Ta study ihis course, o studenr LSt have had the subject
Matlematice at Degree level (4 Year Depree Coursel. 1
Course Leamin The course will enable the studenls (N
: Gﬁ;mts [CL(E!"J |, Undersianding ihe Marmed !im:ur spaces, Banach spaces,
Liticar cperalor, Lenedr Msnetionat. .
3 Analyzing the Properics of MNorngd linear spacus,
Rouyded bnear sperators and Bounded lingar functional.
3 Understanding the inner producl Spuces, arthogenality and
© Hillbegt spades. )
4. Applying the Fessels incq wality end Gram Schmidi
(rthogonalizalion process i real world problems.
g | Credu Value £ {medis O
T | Total Marks Max Marks: a0+ 60 | Min. Passing Marks: 40 1
1 “Fart B — Conteat of fhic Course : _
i Tutal No. of Lectares (in hours per week): 5 houes per week
Total Leerures: T3 hours B
1 kéodule Topics Mo, of

Lectures

Indian Knowledge Systein:
Contribution. and bicgraphy of following [ndian Bathematicians in
; Functiosal Analvsis: 02
Dr. ¢ 5. Marasimhan, Br. 5. R, 5. Yaradhan,
Dr. T. K. Varaducagan, Dr, BB Simha
MNormed linear spaces, Propertiss of Mormed linear spaces. Haolder's,
Minknwsoki's and Cauchy's inequalibies, Eanach spaces and examples.
| Finile dimensional noimed linear spaccs and suhapages.
M Suppested Ackiviries: {f) fiecws the aeplicarians of Noemed Linear Sonces. 14
Hitder's Ineguality ond Miskowkl's Incgolise e Mochine Leasning and dasa
scienca. (i Dirents how Finie dimentional mormed (oear spaces ird
subgpaces be wseod i Machine Leamnime amd Sigkal Proccrsing. -
Cuwient space of nommed linear spaces end its completoness. Bounded
and Continuous linear operators, Equivalent norms, Fewsz lemma and |

Marme of BOS;_bdathe miics jeerllure of the Chainnan {BOS):
Date: ....- R e Mame: [r, A, K. Siena

I
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cnpaciness. incar unetiomal,
Suggesicd dcfivijes: P T '
| me"mg- ires: Discuss the applicarion of Linear fumctional in Machine
|5t
?ahn-Bana:h theurem_ for real and compley Ninear spaces. Baire's B
AMegery Theorem. Uniform Boundedngss theorem. Crpent mapping and
1y Closed graph thearems,
| Suppested Acfivides: ([} Discuss e application af Hahn-Banach thecram e
| | Gamte Theame () Discuss on Bajre's Categery Peorem and Closed grapi
_ | thearem (o siafve reol world probicms,
Milbert  cpace,
Dithegn
W Suppesic
| Polarizg

"1

Some properties of Hilbert Space, Convex  scls,
1al cu_rnpllemcm:a. Pythagaren theorom, Projection Theorem,
o Acrivides: (i} Dikorss hae Haberd dperce, Scfwarg gl and

o Idertily Be wsed in Muochine Leariing & AL (17 Divcuss the 19

applications: of Pyihogoren and Projectivn theavem wm Machine Learning aned
h Signal Frocessing ey fvely

] OUrthonormal sels, Beswel's inequality, Complete atthorarmal sels and
| | Paraseval's identity, Gram Schmidi Onhogonalization process. The
| Conjupate Spoce H+, Ricsr Representation Thoorem for eootimuous
V1 Y linear functional un a Hilsegt Space,

N Sugpevien Aetivigips: Disejss the appticatians of Onfomormal Seis ond Gram

Schimidi Gritogomadizetion process in Slgnn! processing o machine fearning
Fesectiviey.

s
I

I|| Hilbert adjoint opermor and its propertics, Scli-adjoint operaloes,
\ Wil

Iosilive, Mormal and Unitary Operators. Yroak and strang convergence.
Xapgesied Activities: () Discess the applivedons af Hilkerd o

dfoird gyaercior jn | . b
Lramrean Mechamics, Signod Processing amd Meachme Cearming, (T8 DEscuys
| frow Sarma! ang Linitary Llper

|. redors be wsed in slpal processimg N
\ KeywvordsTags:

Normed lingar space, Banach spece, Bounded and Continuous linesc Operatars, Linsar
funcuonal, Baire's Category Theorem, Flibet space. Schwarz inequality, Convexr sers,
|_l‘.]rr.h¢mnrmal sets, Bessel's ingquality, Gram Schmidt Crelhogzonalization process,

B '_I.'urtf."—]_rﬂlruingﬁesﬂl.lml:y '
Text Books, Relereace Books, Other Resources

Suggested Rexdings:
Text Daoks:

I. E. kreyzig, Introductery Functional Analysis wish applications, John Wiley and Sons,
Meaw Yook, [978.

2. G F, Simmons, Introduction to Topelopy and bModern Analysis Mo Graw NHill, MNew
Yark, 19873

3. Tewey fe= Ay arm ot =i qE
Referenee Ropks:

1. R, Choudhary and Smdarshan Nands, Funclional Analysiz wirh applications, Wilsy
. Eastern Led., 2018. '

2P K Juin, O, P, Ahuja and Khalil Ahmod, Furetional Analysis, New Mg Imvecnational |
(P} Limited, 1997.

—_— |

Signaturs of (he Chairmon (BOYS):

e Thame; [, A, K. Baxena
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7% K. K. Mha, Functional Analysis and its Apphcations, Stacents’ Fricnd, 1986
4.B. V. Limaye, Functional Analysis, Wiley Eastern Lud.

sugacsted Tigital Plailorms Web links:

mps:vww.eshiksha mp gav.nfmpdhe

htips:(fepp. nllibmet ac. i Hame!/ YiewSubjce! Pediid= 25
| Suegesicd Equivalent anline coirses:

wtips:{ mpielatinfrourses/ 131105111 105037/

| hups: npled.acdnigourses! | 11706/ 11106147/

“Part V) — Assessment and Evaluation
Sugeested Continunus Tvaloation Methods:

| Maxiuny Marks: 100
Continuons Comprehensive Evaluation (CCE): 40 Marks
Uaiversity Rram (LE): 6 Marks

| Tuternal Asscssment:

\iuminunua Comprehensive Evaluation (C2CLE) Tatal Marks: 40

| External Assessment: Total Marks: ¢0
University Exam (UE}

Sipmitun: of Lie Cluirnon {BOSY
Mamne: D A B Saena

Name of BOS; Mathema __F,,,-""ﬁ#.'
Date: ,ié‘ﬂﬁ .- -
F{hﬂﬂ”’f:f
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_?T_PHT_t A -__l_l_'l.lrndutti.un-
| Class: Post-Graduate -Year | Year: 2023 | Session: 20123-2026
{Semester — N |

ropram: 1-Yeur
resi-Cirnduaie Programme

T Subjeet: Mathemati
[7 [ Course Code | : Anematies

z 1| Course Title | -~ Advanced Special Eunctions (Theary)
Course Type ! cC-12
To study this course, a student must have had the subjeet |

Pre-requisiie (if any

i_|_ — .. I_l!'m"l.ﬂl.1'u*,r|n_=;JL1ir:s at Depree level (4 Year Degree Cpurse).,
\ 5 | Course Learning | The course will enable the students to
| Cuicomes (CLET 1. Understand Gamia, Beta functions, Factorial funclion.
T, Mecoenize liypergeometric and  contiguous  funciion
\ ! relations. '
| \ 3. Applications of Besscl function in various feld such as
| | Indbastry cle.
\ | 4, Understandmg the Hermite pul:,'nun':_"lals, Furaé recurtgnct
relatioms, Differential recurroncc relations.
I \ 5. Applying Lhe Oslhogonality for Legendre palynomials to
\7 | ] soive boundary value problems.
§ | Credit Vilue | § Credis .t : )
7| Tatal Marks [ Max, packs: afr 1 60| Min, Passing harks: 40
[ TPari b — Content of 1he Course |
1 - Tatal No. of Lectures (in hours per week): 5 iours per week
|, ‘Tuta] Loviwres: 73 hours
wodule | Topies M. of
Lectur=s
Indian Enowledge System:
Contribution and biggraphy of following Indian Mathematicians in
1 Advanced Spccial Functions: a2
Criniyaea Wamanujan, Br, Harish-Chandra,
[2r. C. §. Seghadri, Dr. K. 5. Chand rasckbatan
B Gamna 2nd Beta Functioas:
I ' The Euler o Mascherom Lonstant ¥, Gamma Fupction, Series tor [(z)

!!"{z}__ Difference cquation T(z + 1) = zlz). DBeta fupction, Yalue of |
1 | mizii1 — 2), Factorjal Junction, Lagendre's, duplication fermula, Lauss |

13
: puleiplication thectem. .
. Srppesied Activitfes; Disenss the voeinny npptications of Cakima and Bela
ir Functtois, Legendre's dupticatien formuli and Ges suliplicatian thearem:. |
| Hypergenmetric functions: | 10
1 | Simple inlegral Faern oF #Fy (a3, b 23, Conligudus function relations. | ‘l

tame of BOS: Methomatic Signat e Chairman {BOS):
DRl cvvvncrmssarememm oo ngle M par oo T Deo AL K, Saxena
@\r/ Page 16 of 36




| Hypecaeometrical  diflerontial “equation and its solutions, Simpie
iansiormation, Relotions belween functions of z and (1-1).

Sungpoiiod Activites: (i) Diccus e applicadons of Hypcrpeometric Function
A fo fooo )t orehve roal werdd prabloas. (i) Pincpse Faw Efanrenfae |
Sertes Mevrigmdetions and Boloations batvoen_fuecrione ofz and ¢ —z) ore wed
_irr Signaeef grevcessing, wartine fearsing mad crpntaraping o
Beszel Fanction: '

Defintion of Juiz), Bessel's differential equalion, Genetating function, |
Bessel's inlegrat with mdex baif and aa odd integer. _ 1o
Sugpestent Acrfvfiies: Liscose tlee gpolticariony af tesred fimetion in Sigrad
Provorshug, Cooeal Evetones oo dfodici!] by oinge . R
1 Legendre polywominls: _ '
Genemling  fumeticn, Recurfence  welations, Rodrigud's Farriula,
Bateman's generating function, Hypergsametric foems of Pu(x}, Special
v propedics of Poix), Laplace's first integral fonm. Ortkogenality. .
Siprecsied Activiides: (i} Disenss the agplicartons of Legendre palprnmialy in
ather hranch of Mathamarics. 5 Disepas v Lependre polpmommisls he qved
i#: irmeciory piomming i parl spoathmg for qutgaartau roboy e dpOREE,
Tecmite polynomials; ) C
Purc repucpence relations, ENfferestial recurrence relalions, R{IC!I'IE;LII: 5.
formula, Other generating funetions, Crthogunality, Expansion ot
V1| poivnomials. __
Suppasted Acivitize: (i) Discnes the upplicetions af Hermifee prlpcmialy
afvar braach of Methamearics. (i) Discnss Ihaw Herntite podvromiots b peewl In
Signyal Processing and Machine Leariisg
Laguerre Polyromiais: .
The Lapuerre Polynomisls L= ey, Generating  functions, ] Pure
y|| | recurrcace  relations, Differential cecuience  relation,  Rodrigue’s 0
lormule, Cirthogonality. : Lt -
Suppested Acrviffes: Discuys kow Laguerre poimomialy be weed in Sigenad
FProcessing and Coisnicalions, . -
Keyworls Tags: _ ; ;
Gamma and Beta Functions, Legendre's duplication formula, Hlypergeometric Functions,
Bessal Functions, Legendre poiynomials, Hermite pelynomials, |.apuerrs Polynormals,

_Part (= Lmn'ning Resnurees B
Texl Books, Reference Books, Qlhaer Kesoutccs

[3

Suggesied Readings:
Text Hoaks: _ , .
I. Rainville, . 13.: Special Funetions, The Macinilian Co., New York, 1931

o mega =gt dty Hera el uh e

Hefereace Books! ] o _ _ _
|. Lebdev, N. M.: Special Functions amd Theie Applications, Prectice Mall, Englewaod CLITES,

Mew Jersey, U5A 1995, S , o .
2. Sarzn, M., Sharna, S [ and Trivedi, T. W Special Functiens with Application. Fraguh

Prakashan, 2619, . . L . . i
Mame ol BOS: Maihema rr,,.""f A3 Gipenture ol Ui Clainman [BOS)
Dater e A AT Bame: [r, A KL S
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. g:slal_ﬂi_gitnl Clailarms Web links:
fﬂl[l;'.l'.r\'«"'.'ﬂ'«' cstikshe mp.gov. inimpdhe

| |,,_tE;achE.inﬂibn::.uc.in"Hﬂme-"-'icwsl.thect

_r—

Tart I¥ — Asscsament and Evaluaticn

'EEE._—;[_H_'. Continusus Evaluation Methmls:

agimuem herks: 100
Cantnuous Comprehensive Bvalhuation (TOE) 4 Marks
Universiy Exam (LIE): 60 Marks

“1nternal Assessment:
|. Continuius Camprehiensive Cvaluation (CCE)

Tota) Marks: d0

External AsSeseten|:
Usiiversity Exam (UEY

Toral Marks: 6l

Mame of KOS: M sihemarics
Date- ...

4

DS

Sighawre of the Chairman (BOST:
Mame. Dir. A, K. Saxena

L
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Part A - Introdtuction

“Progeam: 1-Year
prast- raduale Propramme

[Semester - 1}

1CI:|55: Fosi-Cratunte |-Year | Vear: 2025 | Sessiom: mzsazmﬁi

L OPTION-2)
Cubject: Mathematics
1| Course Code T _
2| Courze Tigle | dvanced Dizcree Mathematies {Theory]
3 | Course Type oo
4 | Pre-cequisite (if any) | To study ihis course, a sludent must have had the subpect
| \ ‘Aathemalics at Degree level (4 ‘c’ﬂibggiue_@:ursg}._
E 1 {Caurge Leammp The conrse will enablu the students [a: .
| Dutcomes (CLOY 1. LDhfMerctiate  regular, contexi-lee and recursively

\ |

gnumarahle languages.
2. Explain the bosic contepls ©

CXnESEIens.
, 3. Understand Mon deie i istic
auiamara, Moobe wnd biealy Machings.

4, Dczipn pnd consfbuet 1
language.

comeaetalivn and computatianel mondel 5.

F Finile auipmats and regular
fine aulomats, Finite
“arimg machine far a camputer

5 Recoymize corc copcepts relatng Ao the theory of

[& | {Crodn Value 5 Credits

17 | Tatal Marks Muw Marhe: 40 + 60| Min. Passing Marks: 40

Part B = Coulenl of the Course

Kiodule

Lemzuages in Ariifcial harellipence & Robotles and Nerwark Securiye

Mame; r. AL K. Saxend

“Fotal Now of T.cclures (in bours per weekj: 5 hours per wih
. Tatal Leclures: 73 hours
Topi: MNo. of
o . Leciuney |

Indion Koowlcdge Sysiem:
Comtibution and bivgraphy of fallowing Indian Bathematicians in
Advanced Miscrele Machemalics: 0z

Fingala - Chdndahsésing, Bhaskary {

Cr. L. F. Reo, O, Marendra Kannarkar
Finite Automata and Regular Lhoguages:

| Alphabets, stritigs and latpuages; Basgrular ¢xXpressions. regular praminat

and regular langusges, Finite autamata, Repufar languapes and their
retatignship with finite automate, Pumping lemma for repular lanpguages, 13
Clogure properties of repulir languapes,
Suppasted Activivies: Discusz the applicafions of Finitz ditareala and ffegul ar

i

rdhsﬁf—‘f
gnature of the Chairmao (A0S

]
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Finite State Machine:
Finle stele machines, their trmnsition table and diagrams; Fquivalence of
" Niprie slale r[mr.:hinleﬂl. Feduced m:_u:'hinc_'-'., Finite stare machines anpd s
| homcomorphisim, Finite State Maelines as language recopnizer.
| Snppested Ackvities: Discngh the ayticotions of Fimite State Maching i
| Ruborics & Autemation and Telecomtmunicatin.
Deterministiec and nos-deterministic finlic autamita;
Creterrministic  finfte  sulomata, Non-deterministic Bnite  autom ala,
W | Difference between deterministic and non-determministie [mle sulomati T
|| Lonversion from non-deterministic Lo deterministie finite automata,

Stipoested Aviivities: Discuss on variois applications of Detarministic o
| rou-delermanistic e awomala.

| Monre and Wealy Machines: o

Maote Machine, Mealy Machines, Difference hetween Moore and

|| Mealy machines, Conversion from Moore meching to Mealy machine,
hd Canversion tromm Mealy machine 1o Moore machine. ] 10

\ | Snggestad Activittes; Disass i auphicadoes of () Moore Machine in Trofic

Lighr Contratler, Elevgror Comtrol Syafeens amd Digiial Warchas fip Meady
Machiar in Raal-Tloze Conprod Sprmns,

]‘ ] Pushdown Autoralu;

| Pushidown  amamata, Languase accepusd by pushdowm  pulomata,
Wifferetice  between pushdows and fnite aulomes, Deterministic
fushdawn autamatd: Mon-deterministic. Pushdown automata. : 1
\ | SHH‘RETI!I'J Activities: Discuss haw Pudidown aniomara are wsed w» PETYIRE

and evalugnng aritfoefis Epprrrsitet? it Aerafur precedemce arad eseed
| perentlieses, L

Taring wachine: |
Tuwing taching us a modef ol compulation, Types of Turing machine; )
Vil biulti-tape,  Multi-track, ™Non-deterministic, 10

Programmang with & Tuting machine, ) ) !
dugeested Activithes: Discavy how Tweing moehine v weed fn ArtFioial
futeliiparce, Mashine Jooming gad Crypicgraniny,
KeynordeTags: _
Finite Automata ond Hegular Languapes, Finite Sie Machine, Determitistic and nen-
delerministic findle automata, Moore and Mealy Machines, Pushdown sutomata, Turing

Semi-inlinage  lape.

machine, _ .
Farl C — Learning Retources ' T
Texl Boaks, Reference Books, Other Resources ' ]
Suggesied Readings: * ' '
Text Baoks:
1 Pz:g:i:ﬂﬂpm K. 4. tnd Basavaraj 5. Anemi: Furmel Laeyuazes and Automats Theory, Wiley,

LA T:rr:mh!a;.- and R. dMunohor, Discrcte Mathernatical Steuctares Wl Anphcaets Ta
rrpuler Science, MoGraw Hill Education, | st edition, 2017

Ca
3.9 o=t v arreTh B g |

Relerence Books: T
g:zﬂfﬂﬂﬂh’lﬂ“ ﬂ"t‘-‘r Iﬂ,.f"f A7 SIpattuce of (he Chairman {(BOSY

. .. . Wame: T, A Ko Savend
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- i) E Hoperofl B Matwani and 1. D, Ullman, [otroduchion 1o Autantata -"I;i'lé'-:iﬁn i;iﬁg;-:lgr:ﬁ anc

Compulstion. 2nd Ed.. Addison-Wesley, 2001,
3 H. R Lewis. CH. Mapadimitriow O Papadimition. Elements of the Theory of Compotation. Znd

- Ed.. Trentice-Hall, W, 1997,
1. ). A. Anderson. Automata Theory wih Modem Applications. Cambridec niversily Press, 2006,

Suggested Dipital Platforms YWeb links:
hpsaforanv eshikshamp. govan/mpdhe

Suggesled Bguivalent online courses:
hupsfnplel.ac.in‘courses/IUBAI 061 301 060497 _ |

liteps-fd mplel.ac infoourses’ 106/ 105/ LDG105 L 96/ _

|. Part TF — Assessmient and Ervaluation l’

| Suprested Conlinuous Eveluation Meihods:

| Bdaximum Marks: LU0 |
| Continuons Comprehensive Evaloation (CCE: 40 Marks J

| Wniversity Exam {LiE): &0 Marks
internal Assessment:

| C-ontinuous Camprehensive Evalvation (CCE) Total Maris: 40
Externg] Astessment: - ) - !
University Exam (LK) ! Total Marks: 60 |

S
ﬁi — D

Kame &l BOS: Mathe) [t
Dates o e na n:s - Signature of the Chairman (BOSY:
............. Mame: Dr. A. K. Saxena I
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e — _Part A Tntradnesinn | T
Trogram: 1-Ycar i Class: Post-Girad yate L-Yeor | Year: 2025 " Sesslon: 2025-202¢
Mot Cirnduate Mrocrannye {Sermaster - ) |
(OPTION-2) 1 :

. ___ Subject: Mathomatics T —
1 ' Course Code '
2 | Course Tilg | _Opeation Rezearch (Thenry)
3] Course Type T -4 -
4 | Pre-requisite (if any} '

To study this course, a2 student musi have had e subjecl

}'.-‘iﬁlhn:n'mtin:s Al I_]Egr:c level {4 ‘fm_r epree _l;qufsc‘,l.

5 | Course Leamning The course will enalle the studonls 10-

Duteomes {LLOY 1. Fommulate resl life problems into linear progrimming
prab] e, i

2. Apply the simpfex mathed 1y find an optimal soiution,

A Tind optimal =alwtios of transportation and ASSTENTICT

Todel.
4. Distinguish  transponation  probler and AsSignment
proilem.
8. Fetidlate and solve linear nrogramming model of owo-
. ___PLTSan g sum pame.
| & | Credit Value 5 Credits _ j
LT | Total Marks Max. Marks: 40 + 60 [ Min, Passing Marks: 40
Fart B — Conient of the Course
Total Mo. of Lectures (in hours per wock): 5 hoorg per week
°  Total Lectures: 75 hayrs -
Maduyle Topics o, of
_ * Lectures
Indian Knowledge Sysiem:
Comribution and biosraphy af T llowing Indian Mathematicians in
| Operation Research: e
Or. F. C. Mahalanebis, Dr. C. R, ELag,
o Dr. Bharat Ramaswami, Dr. Raghavendra Lradaghar
Linzar Programming Probem:
Basie concepls of linear Programiuing problem, Simpiex methad and
T algorithm, Arificial variables technigue, Two-phase method, Big-h "
| method.
| Kugpasrad Aotivies: Divenss e nﬁp.’a‘r_'af.iﬂn: af Simplex nrethed oo Eigejr? l
| hrethod G solving real wi fud mroblemy |
Duality: '|
i Befinition  and  formulation of the  dual problem,  Primal-doa) 10 |

refationsiips, Economic interpretation of _ghe dual, Dl Simplex ]
j % Signature of the Chgirman (BOSY

Mame: Dr. A, K. Spxcna
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-~ THicthed, T M

|
| sensitivity analysis.
}/ | Snupgesleid Activifies: Discres the Theeel simpler dethad ond thair I'IFII'.'.'.IIEII'.'I.E“
. \ W
|

iRz,
Transportation Problema: o
Mathematical model, Balanced and vnbalanced problens, Depenernicy,
Optimality conditions, Methods to find starting solution and optimal

solation, Alporthm for solving tramsportation problem, MNorthwest 13
Corter method, Least cost method, Vogel apprnximmi{:n method (or
| determination of statting basie solution.

\ U Snpgesiad Activities: Discuss o Nerihwest-Cormer method ard [east eost
I| wmathod #o sojve Trassportstion Problems,

||_ Assignment Froblems:

Mathematical medcl, Balanced and unbalanced problems, Orptimatiey
\ \mnditi:}ns, Hungarian methed,  Assignmenl problem  and U

" mathematical Formulation, Hungarian metkad For solving assighment
\ || problem.

12

|

\Snggr.'sr&n’ Activities: Tiscisy o applicerios of Hrugarian methend far sotving

| some Peal-weorld problears vz Faxi disparch, spo'ts refrroging, criloge project

aitocotlar,
Metwvork Annlysis:
Consteainis in neswork, Constraction of nelwork, Critical Path Method
| Wl {CPMY, PEWT calcolasion, Reswuree leveling by network techniques, 10
| Advances of netwaork (FERTICPM].
\ | Supgestod Acrivifies: Lhuss on appticaiions af Metwark Anelpyis i fredusir . N
| Game T hesry: . .
Formulation of Lan-person zem sum games, Solving two-person Zero
| suin games, Games with mixcad sirmenics, Graphigal solution procedure,
V1] | Lincar programmioy golution of pames, Man-Linear PrORFEmMIrLINg 15
rechoigques: ¥ouhn-Tughker co nditiund, Non-negative consiraints.

Suypested Acriviriz: Discuss R e dheory felps analyzime the common
| resouree tnage ond sustainabilily SirategTes. |

Keywords/Tags: _ ) o
Linear Programming Problern, Duality, Tranapnrm'liun Prohiems, Assipament thlems.!

Game Theory,

- Part C — Learning Resources ~ _ ',
B Text Books, Reference Baoks, ther Resources 4\

Suggasted Readings:
Text Books:

1, Kanti Swatep, P. K. Gupta and Manmohan: O
Mlew Dethi, 2004,

A Ciuiliermo Cwen: Game Theory, Emerald Publishing Limited, 4" cdition, 2013, \
4. §. D, Sharma; Operations Rescarch, Kadar Nash Fublication, 2012, |

4. Nita H. Shal, Ravi M. Ger and Hardik Soni: Operations Research, FH! 1eaming Byl II
Lid., 2007 o 1]
Mame uf B

— ) _|
o —— ’d}}{;iéﬁﬁ;:re ol the Chaitman ( BOSY
Date: .........[ CTIE ot PR Marme: Dir, AL K. Saxena

Page 23 of 26
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: - = 5 | . L A

Refercnct Gouks: ,

(. Mokhlar 5. Bazaras, John 1. larvis and lanif T3, Sherali: Lincar Programming anl
Melwark Flows, 2 Ed., John Wiley and Sons, [ndia, 2004,

2 F. 5, Hillier and 4, 1, dieberman: Introductich 1o Operati
seGraw i, Singapore, 2009,

3. liamdy A. Taha: Operations Research, An Introduction, " Lid., Prentice-Hall India,
200+,

ons Rescanch, 9 Ed., Tas

4 Prem Kumor Gupta and D. 8. Hira: Operations Rescarch-An Intreduction, 8. Chand &
Sons Company Lid,, Mew Delhi, 1995,

Suggested Digital Platforms Welb links:

https:iwwy eshikshomp.gov. inimpdhe
hips:epgpintlibnet.ac.infLiome! Views uhject Teatid =25
Suggested Equivalent anline courses:

mtps:iaptel scinfcourses 101060627
ll‘nnps:.":'nplcl.m-im’cnurses.-'1 V1107 125f

hitps:/'wgemeoes.inflibnet.ac. infindex. php/coursesiview ug/273
l Part It - Assessment and Evuluation

'| Sugpested Continuous Evatuation Mclhods:
\Hmﬁmum Marks: {111 I

Contimiows Comprehensive Evaluation (CCE): 41 acks
University Cxam (UE) filk Marks

-imternal Assesziment: _
Continuaus Comprehensive Evaluation (CCE) Total Marks: d0
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