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Math 421 Calculus

Course Title: Calculus (CompLrlsor.y)

Course No.: N{at}i 421

Level: B. A.
Nature of Course: Theorv

TRIBHUVAN UNIVERSITY
Faculty of IInr-nanitics and Social Scierrccs

Ftrll Marks: 100

Pass Marks: 40

Year: I
Periods: 9 Lectrrre hor.rrs/\Veek

Course Objectives: This course is clesigned fbl the first year of Four Years B. A. Program as a
cotlpulsorv subjcct itt mathcrnatics. Tirc rn:rin a,irn of this coul'sc is to proviclc l<nou,'lcclgc of calculus ancl
usc of calculus in diffcrort gcornctiical aspccts and vcctors. The objcctivc of this coursc is to acquaint
students with ttrc basic conccpts, and to build good knowlcdgc b:rsc in both cliffcrcrrti:-r"l ancl intcgral
czr,lculus.

Course Contents:

Unit 1. Functions, Limits and Continuity [15 Lcctr.rrc Hrs]
Functions ancl their grairhs, Combining fitnctions; Shifting and scralirrg graphs, R.ates clf chtr.nge iurcl

Lirnits, Precise definition rif lirnit, Ono sicled limits, Limits at infinity, Infinite lirrits, Asrrmptotes,
Corrtinuity.

Unit 2. Differentiation 115 Lecture IIrs]
Tarrgerits arid dei'ivatives, Deiivative as a futrctiorr, Diff'elerrtiatiori ruies, Dclivatives as ratcs of
chairges, Chain mle, hlplicrit clifterentiation. Linearization aircl difielentials, Ilighcr order derivatives

, Leibnitz theorem.

Unit 3. Application of Derivativcs [15 Lecture Hrs]

Monotonic functions ancl thr: first clcrivzrtive test, Second clerivutive test, Corrcavity and Culvc
S}<etching, Intleterrninatc Forrns arrd L'Hospit:rl's Rule, N,Iean valuc thcorem (withorrt ploof) , Tay-
lor's and IVIaclar"rrin's theorcrns(Withorrb ploof ).

Unit 4. Integrals 115 Lecture FJrs.]

Anticlerivatives, Estimating rvith fiirite srrrns, Sigma Notation aiid Lirnits of fiirite sttms, Definite
integrals ancl their properties, Funciamerrtal theorem of calctrltrs, Improper irrtegr':lls, Nrrmelical
integrations.

Unit 5. Applications of Definite Integrals [15 Lecture ]Irs]
Area between curves, Volurnes rr.sing cross-sectiorrs, Volume using cylindrical she11s, Arc length,
Area of surfaces of revolut,ion.

Unit 6. Reduction Formulae and Beta zrnd Gamma Function liS Lccture FIrs]

R.erhrction folimrlae fbr i-r.lgelrraic f\urctior.Ls, Rerhrctiort foiruulae {ol tligorrornetric flurctiorrs, 13eta

firnctionsarrdt1reirpropcrties,Gatltllafirrrctiorrsancltheirpropcrties.

Unit 7. Multiple Integrals 115 Leerture Hrs]
Double and iterated integrnls ovcr rectalngLos. Doubie integrals ovcr genelal regions, -\rea bt. cloriblo"
integration, Double integlals irr pol:rl form, Triple integrals in rectarrgular coolclina,tes.

Unit 8. Partial Derivatives [15 Lcctr.rre IIrs]
Fuuctiorrs of sevetnl valiables. Liirrits errrl contittuitv, Partial clelivatirres, The Chairr nr1e, Directiorrai

rttu)



Unit 9. Extreme Values of a F\rnction of Two or More Variables
Criteriorr for f'unctions to harre extlerrre valnes, Extlerne values and saddle poirrts,
tipliers

Unit 10. Vector Calculus

[15 Lecture Hrs]
Lagrarrge's rlul-

115 Lecture Hrs]
Line integrals, Vector fields, Work, Circulations and flux; Path independence and conservative fields,
Green's theorem in the plane, Surface and area, Surface integrals, Stoke's theorcm, Divergence
theorem.

Text/ Reference Books:

1. M. D. Weir, J. Hass, F. R. Giordano: Thomas CalcuLus, Thirteenth Edition, Pearson.

2. J. Stewart; Calc'ul'us Eurl'y Trurr,scertdert"tul, Seventh Editiorr, Cengage Learning India Private Lirn-
ited.

3. G. D. Pant and G. S. Shrcstha;
Kathmandu.

r(/RTrptJR

w

Integral Calculus and Differential Equations, Sunita Prakashan,

4. M. B. Singh and B.C. Ba.jracharva ; A Tert Book of Differential Calculus, Sukunda Pustak Bhandar,
Kathmandu.

Evaluation:

There will be a final exarniriatiorr of 70 rnalks fol the period of tlrree houls. The intelnal exarnirratiorr
of 30 marks wili be conducted by the department of mathematics of related campus and the rnarks will
be submitted to Tlibhuvan University Office of the Controller of Examination, Balkhu. Candiclates must
pass the internal and the final examinations separately.

Marks allocation for the internal examination:

o Written examinations: 20 marks (1 hour)

A student or a group of students with presentation: 5 marks

Assignments with attendance: 5 marks
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Math 422 Analytical Geometry and Vectors

TRIBHUVAN UNIVERSITY
Facullv of llrrmtlnities and Social Sciences

Course Title: Annlytical Gcotlctt'y :lnd Vcctors (Courpr.rlsory)

Course No.: 1\Iath 2122

Level: B. A.
Nature of Course: Theclry

Fhll Marks: 100

Pass Marks: .trO

Year: I
Periods: 9 Lectrtre hours/\\,'ee1<

Course Objectives: This coluse is desigrLe<l fbl the first year of Forrr Years B. A. Program as a

compulsory sr-rbject in mathcma,tics. 'l'hc ob.jr:ctive of this course is to acqr.raint stuclonts with the basic

concepts, and to brriid good l<nou,lcclge ba,se in Analytical Geometry of two and tlrree climensions arrcl

Vector Analysis.

Course Contents:

Unit 1. TYansforrnation of Coordinates [10 Locturc Hrs]

Introduction to po1ar, cylirrdrical arrd slrlrcrical coordinatcs, Tra.lsfornratiotr of coortiinatcs throrrgh

translation and rotation, Process invohrirrg cornbination of translation tr,nd rotatioir of erxes, Intari-
ants in orthogonal transfot'rnatiolL.

Unit 2. Ellipse [15 Lcctule IIrs]
Intro<luction to conic sections. Derivi-rtion of the eqrr.ation of ellipse in standard 1brrn. Auxiliary
circles and ecr:entric angler, iiqrrrr,t,ictiis of tnrtgent atrcl normal, Chorcl of cotrtact, Polet antl polar, and

thcir propcrtics, Diamctcr, conjr.rgatc cliarnctcrs ancl cqui-col.r.iugatc cliamctcrs.

Unit 3. Hyperbola f 15 Lect,ure Hrs]

Derivation of the ecpra.tion in s1,a,nclalcl folrn, Asymptotes of hypei'1rola, Relations anong the equa,-

tion of a hvperbola. its asvmpl,otes arrd lhe corrjugate hyperbola, Ec1-tatiou of a, hylterbola referrecl

to the a,symptotes as coot'c.linatc axcs.

Unit 4. General Equation of tl-re Second Degree [i5 Lccturc LIrs.]

General equatit-rn of the second degrec trrrd the conic represerttatiotts by thcm, Nature of the corric,

Celter of conic, Equation of the tangcnt and condition of tangencv, Equation of pa,ir of tangttrtts,

Director circk:, Eclui'ltiorr of the uorural to a conic, Equation of pole a,nri polar r,vith respect to a

colic, Diarnetcr and conjugatc cliamctcrs, Intelsection of couics, Asvmptotes lo a conic.

Unit 5. Straight Lines f20 Lecture Hrsl

Rcrricw of spacc ancl plancs, Rcprcscntabion of a linc as thc intcrscctiorr of tuo plancs, Lino in
syrnmctric lbnr, T,inc through two points, R.cr-luction of thc gcncral fbrm to thc s),tttrnctrical fttrin,

Pcrpcndicular distancc of il lloint iiorn a lirrc, Conclition fbr a linc to lic irr t:L plartc, Gctrcr':rl cquatir;n

of a plane containing a linr:, Coplantrr lincs and conclition for it, Skt't' 1ines, Nla,gnitucle alcl equatiott

of the line of shortest rlistance bctra'cert trvo ske',v lines.

Unit 6. Spheres Il]-r Lcctrrr e TTlsl

Sphere and equatiorr of a sphere, Rcplesentation of sphere by the geueral eqriation'of the second*.'

degree, Sphere through fbur givcn points, Plirne section of tr spht'r'c, Itrterset'tioir o1' [wrr'sBheles,

Sphcrc r.vith a givcn cliarnctcl, Tangcnt planc to a sphcrc and corrdition of taugctrcr'. . . :
-t.i'

)

Unit 7. Cones and Cylinders 115 LecLure Hrsl

Definition anrl equation ol a, conc, Conrlition t,hat the genera,l equa,tion of the second degree to

represent a cone, Condition t,lraL a cone has three mutually perperidicular getrelat@:. Tangent lirres

and. tangent plane, Conclition ol ta,ngcncy,.,\cciproctr,l cone. Envolopirrg an.i lig'k circtrlar coue,otru uarrbvrrv

Cylintler ancl errvelopitrg cllitr,lcr . Rie,lq r ii:,'r.rlal' cvlirr,ler
\i
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Unit 8. Product of Three or N.llore Vcctors ll 5 Lcctule I{rs]
Ploduct of tltree ol IIIole vectors, Scalar tliple product, Appiications aucl geornctrical rucauiirgs of
scalar triple product, Prciperties of sc:alal triple product. Conciitiorr of coplanarity of three vectors,
Vector triple prodrrct. Scal:u prorhrct of fbur vectors, Vector prorhrct of four vectors, lleciptocal
systcrn of vcctors.

Unit 9. Differentiation and fntegration of Vectors 115 Lecture Hrs]
Vector function of a single va,riable, \'cctor fr-urction ancl its explerssiorr irr terrns of uuit vectors,
Lirnits and continuity of rrcctor {irnctions, Dif{erential,ion of a vcclor funr:tion with respect to a

scalar, Partial derivatives of rrectors, Higher clerivatives of a vector function wil,h respect to a

scalar, Differentia,tion of the proclnct of a, scalar and a, vector, Difi'crcntiation of scalar proch.rcts ancl

vector prodncts o[ two arrcl three vectors, Vector Integrations.

Unit 10. Gradient, Curl and Divergence
Point functions, Gradicnt of a scal:rr titnction. Divcrgcncc of a
lunction and thcil ph),sical mcanirtgs nnrl propcrtics.

Text/ Reference Books:

l. Y. R. Sthapit ancl B. C. Ba,jrzichar't':r: ,4 Tefi Book of Th.ree

Pustak Bhalvarn, Kathinandu.

[1.5 Lccturc Hrs]
t,cctor function, Clurl of' a vcctor

D'nnett s'i,on,o,l G eorn,etr;t1, Sukurrcla

2. M. B. Singh and B. C. Ba.jra,cha,rva: A T'ert Book o.f Vector An"alus'is. Sukuncla Prrsttrh Bhawa,n,

I(athmandu

3. N,{. R. Joshr; Analytical Gr:orn.efry. Srrl<rrnda Pustak Bhawan, Iiathnranclu.

Evaluation:

There will bc a final examination of 70 rir:lr'l<s tor thc pcriod ol thrcc horirs. Thc intcrnal cxarnirration of
30 marhs will be conducted by the departmr:nt of ma,thematics of relatod carrpus ancl thc marlis will be

submitted to Tribhr-rvan University Office of the Corrtroller of Examirration, Billkiru, A r:a,ndiclate rnust
pass the internal arrd the final exarr-riuatiorrs scparately.

Marks allocation for the internal exarnination:

o Written examinations: 20 inarks (1 horu)

o A studerrt or a gtoup of studcrrts with preserrtatiori: 5 rriarks

o Assignments lvith attcrtdartcc: ir rrrzrrl<s

)
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3 Math 423 Linear Algebra

TR,IBHUVAN UNIVERSITY
Facr.rlty o{' Ilurnanitics and Social Scriencr:s

Course Title: Linear Algelrra (Cornpr.rlsory)

Course No.: Nlath 423

f,evel: B. A.
Nature of Course: Theorv

tr\rll Marks: 100

Pass Mark: 40

Year: II
Periods: 9 Lectrrre hours/\\'eek

Course Objectivcs: This collrsc is dcsigrrcri fbr thc scconcl yc:rr ol Four Ycars B. ,{. Progral}l as

a compr.rlsory subject in mathen-rirtics. Tht: nr:ritr objectirres clf this collr'se zrre to enzible the stuclents

to acquire in-depth knorviedge and clcvelolr goorl theoretical backgrourrd in linear algeirra to carry on

higher studies, to sustain intelcst arLcl jo1. of linetrr algebrtr and its a,pplicaltions in various blarnches of
rnathemalics, to get associatecl lr,ith leaching, and to be familiar with recent trends in the fielrl of Lirrear
AIgebra.

Course Contents:

Unit 1. Matrix Operations li 3 Lecture Firs]

Review of Matrices (Ple- aucl post-rurritiplicatiorr of rnatrices, Dot ploduct, Special ruatlices), \Ia-
tlix operatious (Additiorr. Scalal unltiplicatioir, Subtrtrctiorr, \'Iatlix rnultiplication, Tiauspose)

anrl their properties, Syrnrnetric iturl sl<eu.synrmetric matrices, Trace of a sqtlarc nrir,trix, Ele-

mentary niatrices, Vector-matrix prodrrct, T,eft and right inverses of non-square m:ltrices, Solr.ing

systcrns with icft aricl light irvcrscs, hLr,crtiblc matriccs, Cornprttirrg invcrsc by rrsing clctlcntary
row opcrations, Sirnilar Ilatriccs.

Unit 2. Determinants 113 Locturc Hrs]

Prgperties of cletennintrnts, Arr algoritlnrr for cornputing detcrrnirtattts, Algorithm u'ithcmt scaling,

Zero deterrninant, Usiug cictcrnrinants to calct'rlatc areas and volumes, Direct methods lttl comlrut-

ing detenniuairts. Computing irrrrelses rrsirrg clcterminants, Produci of deterrnini.rnts.

Unit 3. System of Linear Equations li3 Lecture Hrs]

Lilear equations, Systcm of linear cclnations, General systerns of linear equiltions, Hornogeneous

eqLlations) Gaussian elirnination. Elcrncrrl,a,ry replacement and scale operatiorts, Row ecluivalent

pzr.irs of matrices, Redr.rccd rou, echclon lbrm. R,ow echelon fbrm and applicatiorrs.

Unit 4. Vectors and Matrices 113 Lectr-rre IIrs.]

rr-tr.rples arrd vectols, !'ectol arklitiorr, Vectol rnultiplicatiort bv scalar', Mati'ix-rrectol ploducts,

Irrterpi'etirrg lirrear systerrrs, Ror'r, eclr-rirrnleirt systeuts, Corrsisteut zrtrcl ittcottsistettt systetrls, Kellrel
or nrrll space of a matrix, Uniqrrencss of the redrrced row eche:lon fbrm, Rank of a tlatrix, Genelal

solr.rtion of a systerr.r, Inclexcd sets of rr(.r:tors, Linear clcpendcnce arrcL irrtlepertdetrce.

Unit 5. Vector Spaces and Subspace [18 Lccturc Hrs]

Vcctor spaccs. Propcrtics of R" as a r-cctot space) Lincar con-rbinations of rrcctors, Span ot a sct of

vcctors, Gcorrretric intcrpr:ct;rtion of rrcctors, Line passing through origin, Lincs itr ]R2, Lincs zrnd

planes in R3, Lincs ancl planes in IR', Ktrlnels and null subspaces, The rt-rr,,, spaccr aricl colttmn sltacer

of a matrix, Btlsis and dimension of vector spirces, Coordinate vectors. Isorlorphism :tnd eqttir-
alence relations, Fiuitc-clinier-rsional ancl infinite-dimensionai rrector spaces, Dimeitsiorrs of rrarious

subspaces, Coorclirrate \rectors, Chattging coortlinates.

Unit 6. Linear Transformation ,ly 118 Lecture Hrs]

Review of ma,ltpings aird transflrrma{,i(}irs, Linea,r transformations. Linea,r transforntation of a, set,

Use of matrices to delitre lincar-ntap-q, {rljective arrd suricctive linear tlarrslblrntltions, Eflects of linear
transformatiorrfi.-'$flects of"tirar+q{6r'tratious on ge.o1letrica,l figurcs, Algcbra of lireal mappirrgs,

Vector.space of 
'litfuf rlnl$dStor,,posiliorlef liueh'rr.urappilrgs. Trrvt'r'ril,lc lirreat rrrallpirrp. 

_U$ Z
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Unit 7. Eigensystems ll3 Lccture I'Irs]
Irrtroductiorr, Eigcrn,cctols, cigcttvttlucs trrd eigetrspaces, Use of dctcunirrarrts irr flrrtliirg cigetrvahres
of uratrices. Eigenvahres of linear trarrslorrnations, Bases of eigcnvectois, Charactcristic eqrration
and characteristic polynorrrial. Diagorraiization itnolvirtg conrplc-.x nunrbcrs, Application: Porne,:r's of
a matrix

Unit 8. Inner Product Vector Spaces l113 Lecture Hrsl
Iriner product spaces and their properties, The norrn in an irurer prodrr.ct space) Distilnce fiurc-
tion, Mutualiy orthogonal vr:cl ols, Or'(hogoual projection, Angle lrct.rneen vectors, Orthogonal com-
plements, Orthonolrnal bascs, Srrlrspaccs iu inner product spac€rsi, 'l'he Grarn-Schnridt algorithni,
Linear lcast-square sointion.

Unit 9. Matrix Factorizations 118 Lccture Hrs]
Hcrmitian tnatriccs ancl sclf-acljoint mappings, Unitary aucl ortirogclnal matriccs, Thc Caylcy-
Harnilton thcorctn, Qr.radraticr fortns, Pclrnutation m:ltrix, LU-factc;rizatiori, QR-factorizatioir, Pt-r,r-

titionccl lnatriccs, Solving a svstcnr l.ravirrg a2x2 block matrix, Riclrardson itcra,tivc rncthorl, Jar,obi
it era.tive method, G ar.rss- Selclel rnetlr o cl.

Unit 10. Applications of Linear Algebra It8 Lecture Hrs]
Algorithm for thc rcduccrl r'ow cch('lon form. Least square approxirnation. Traflic flow, Graph
theory, Cholesky deconrposition, Leorreil economic mode1. Linear ordinary clifl'ererrtia,l eqrratiorrs,
Polyrrornial irrterpolation. Zeros of poh'rrornial, Rolle's theolcru, Descartes lr.rlc of -sigrrs, Newtorr's
method of approximation.

Text/Reference Books:

1. W. Cheney ar-rc1 D. I(iircaicl: Li,n,ut,r'Al,qelt'ro,: Th,eory o,n,d, Ap'pl,'i,rn,fion,s, Jones and Bi:r,r:tlett Irrclia
Pvt. Ltd.

2. S. H. Friedberg, A. J. Inscl trnd L. E. Spencc: Linear Algebra, PHI Leirrrrirrg Pvt. Ltcl.. New Dcrllii.

3. T. P. Nepal, T. B. Budhathol<i arrtl J. I(aflc: ,4 Tertbctok o.f Linr:al' Alqebrn, Herita,ge Pr.rblication
and Distributors Pvt. Lt,rl., I(athrna,nrltt.

4. R. N,{. Shrestha ancl S. Ra.iracharya: [,'inear- ALgehra,, Grott,ps. R:i,nqs o.n,d Th,eorl1 of Equations,
Sukuncla Pustal< Bhat,an, I(ir.thrnandrr.

Evaluation:

There u,ili be a finai exarnination of 70 rnar'l<s {br thc period of threc hotrrs. The internal cxamination of
30 marks will be conductecl by the departrrerrt of rnathematics of related czrrrrpus trrtd the rnarks ivill be

submitted to Tribhuvan Univcrsitl' Officc of ihe Controller of Examination, Balkhu. A candiclate mnst
pass the internal and the fi.ttal exaininations sc'parately.

Marks allocation for the intcrnal cxamination:

o Written examiuations: 20 rnarks (1 horrr)

o A student ci1' a group of str.rclcuts rn,ith 1rtesetrtatiou: 5 ruarks

r Assignments r,vith attctrclancc: 5 marl<s

J:. !I .r

' ', I i*-{1..,.*.,v;11ii,iqr : {;"_.,.1!^a

.t'

.; .,,

h
.FE



Math 424 Differential Equations

TRIBHUVAN UNIVtrRSITY
Facrrltr,, of Ihrnra.nities and Social Scienccs

Course Objectives: This collrsc is designc'd fbr the second yeal of Forrr Years B. A. Prograrl as a
comprrlsory srrbject in rrrathern:rtit:s.Tlrc objt:ctivc of this corlrse is to ac:qrraint strrdents with the biisict

concepts of differential equations lil<c first orr'lc:r'linea,lr ancl uoulinear cliffelerrtial equations, soconcl orc-ler

cliftcrcirtial cquations and highcr orclci' lincar ocluations a.s wcll as palti:rl clilIcrcutial cqrrations with thcir
widc rangc of applicatiorts in cliflcrcrrt ficlcls. Thc cottrsc aims at cnabling studcnts to buiid good kncxvl-
eclge base for orclinarl, i.r.ncl paltial rhfft:renti:rl ,'.1',uii,,r,*.

Course Title: Diff'erential Equations (Cornpulsorv)
Course No.: N,Iath 42,1

Level: B. A.
Nature of Course: Theolr'-

Course Contents:

Unit 1. Introduction
Definitions and classification of clifli:rcntial
mathematical models. Dilrrctiorr fields.

Full Marks: 100

Pass Mark: 40

Year: II
Periods: 9 Lecture horrrs/Week

113 Lccturc Hrs]
ccluations, Solutions of diflirrentiitl ccluations, Some

Unit 2. First Order Linear and Nonlinear Differential Equations [18 Lectr"rre ]Irs]
Separable equations. Ilorrrogorr:orrs ercpralions, Equatiorts reclucible to homogeneous er1ual,ions, NIocl-

elirrg with fir'st orclcl equatious, Di{ r'crrco betwccrr the lirreal a,rrcl rrorrliuetlr equatiols, Arrtonoruons
eqLlatious arrci populatiorr rlyuaruics, Exact equatiorrs arrd irrte.qratiug factols, Existerrce arrci urriqrre-
uess theorem.

Unit 3. Numerical Methods ll3 Lccturc Hrs]

Nurnerica,l approximations, Euler's rnetlrocl, Improved Euler's method. The Runge-Kuttz,l methocl,

Systern of first order cclnatiorrs, First orclcr cliflerence equations.

Unit 4. Second Order Linear Eqrrations [18 Lecture lhs.]
Homogeneons equations with constanl coefficicnts, Solutions cl{ lincar honrogeneous equation, The
Wrouskiarr, Complex roots of the chai'acteristic equatiorr, R.epeated roots, Recluction of'older,
Norrhornogerreous cqnntiorrs, \Icthorl of tLtrrietcrtuiirctl cocfficiertts, Valiatioir of palatttetels.

Unit 5. Higher Order Linear Equations lli} Lccturc I'Irs]

Gcncral thcory of rzil' orclcr lincar cquntions, Homogcneous cqtr:rtions with constant cocffi.cicnts,

Method of undeterminecl cocfficients, Nlcthod of variation of paramctcrs.

Unit 6. System of First Order Linear Equations [13 Lccture Hrs]
Introduction to system of rli[r'rcn1,ia1 equal,ions, Review of nrat,rices, Lineu,r a,lgc1.rra,ic ec{uat,ions,

Linear independerice, Eigcur.ahres. EigcrLvcctors, Basic theoly o1 iirst orclel lirrear equations, llo-
ruoger.eous Litreal systerls t,itlt cortstarrl coeffi.cierrts.

Unit 7. Laplace tansfroms and Their Applications to Differential Equations [11] Lccturc
H r-]
Introduction and exanples of Laplace tr-zrnsfcrnns, Properties of Lalrlace transforms, T\'arrsfonn of
derivatives, Transfbrms of irrtcgrals. Urrit step I\rrrction, Solution of a linear cliffercntitr.l equatit.rns

with constant coeffi cien,t,,.t:.*',,rto01.ff t.,rrlsform methods.

Unit 8. Introduc-tiqn i" Part'ial Di.ff$ntial Equations [18 Lccture ]{rs]
Introduction to p.htial dille_ucrr(ia} cqrral,iorrs,formation ancl soiution of pa,rtizrl clifleretrtial erlrra,-

tiorrs. Easily irrteglal,'leefirtptttt,r,". T.irr,,,rr c(lrraLiorrs of tlre first.or',1,'t. Charpir's urellrotI
I'- ,:" .i. 'A
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Unit 9. Partial Differential Equations and Fourier Series [18 Lecture Hrs]
Two-point bourrdary rralue ploblerns, Fouriel series, Fourier corrvergerrce theorern, Everr a1d ocld
frrnctions.

Unit 10. Separation of variahles 113 Lecture Hrs]
Heat conduction in a rod, Other heat conduction problems, Wave equation, Vibration of an elastic
string, Laplace's equation

Text/Reference Books:

1. W. Boyce and R. DiPrima: Elementary Di,fferenti,al Equati,ons and Boundary Value Problems, gth
Ed., Wiley India

2. Z. Ahsan: Different'ial Eq'uutions o,ntl, Tltei'r' Applicatictns, Secorrcl Edition, PHI Lealrring Pvt. Ltd.

3. D. J. KC and T. B. Budhathol<i: ,4 Tcrtbo.ok of Di.fferenti,al Eclu.ations, Heritagr: Publishers &
Distribrrters Pvt. Ltd.

J. C. Robinson: An Introd,u,cti,on to Ord,i,nary Differential Equations, Cambridge University Press.

P. Kattel arid .J. Kafle: D'iffererr,tiul Equ,utdorts utitlt, Appl;icaiir.rrus, Sukun<la Pusta}< Bhawarr.

Evaluation:

There will be a final examination of 70 marks for the period of three hours. The internai examination of
30 marks will be conductcd by thc clcpartrncnt of mathematics of relatcd campus and thc marks will bc
submittcd to Tribhuvan Univcrsity Ofticc of thc Controller of Examination, Balkhu. A candidate must
pass the internal ancl the final cxarninations scparatcly. ,. -'

Marks allocation for the internal examination:

o Written examinations: 20 marks (1 hoirr)

o A student or a group of students with presentation: 5 marks

o Assignments with attendance: 5 marks

5.
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5 Math 425 Real Analysis

TR,IBHUVAN UNIVERSITY
Fncult,y o1'Ilumanities and Social Scienccs

Full Marks: 100

Pass Marks: 40

Year: III
Periods: 9 Lectrue irorrrs/\!'cek

Course Objectives: This corlr'se is rlesignr:rl fr.rr thc thirrl vea.r of Forrl Years Ll. A. Progra.rrr as a coln-
pulsory subject in tnathematics. The general objective of this course is to provicle basir: l<nou,ledge a1d
undcrstatiding of thc nt:rthcmatical languagc irrclrrdirrg symbols, tcrnrs, statcrncirts, fbrmrrlac, clcfinitions
and logics. Also, tltc corlrsc ajttts tc't clcvclop basic l<nowlcdgc and analr.tic'al sl<ill in thc cmcrging arcas
of real analysis, ancl to meet prerecluisites for higher studies irr mathernaticnl analysis.

Course Contents:

Unit 1. Logic, Sets and Functions 113 Lectule FIrs]
Connectives, Qrt:rntifiels, Rasir: lau,s of logic, Tr:crhniqucs of pr',:rof , Scts a,nd set opelations, Relatiorrs
and functions, One-to-one ancl onto fiu'rctions, One-to-oile cor.l esponclerice, Images ancl inrrerse
irnagcs, Composition. Irrvcrsc functious.

Unit 2. Real Number System 118 Lecture Hrsl
Peano's axiours, Ficld a,xiorrrs, Ordcr axioms, Bounded and unlrourrcled scts, Suplr:rnurn ancl iu-
fitrtutn, Completeness a,xiorns, Archirnerlean property, Well ordcrirrg principle, Ra,tiorrtrl clensity
theorem, Irratiorral rlcusitv tlrcolr:rl. Corrnta]rlr: and uncountabk: sc,ls, Calclinality.

Unit 3. Point Set Topology of the R.eal Line 118 Lccture IIrs]
Neighbourhoocl, Interior poittts antl irrtr:rior of a set, Open ancl closecl sets and Llreir properties,
Aclhcrent points ancl closrrlc cif :r, sct, T,irrrit points ancl clcrivctl sot, Borrncl:lry points ancl boun<1:rry
of a sct, Bolzano-Wcicrstrass thcorcllr. Ncstcd ir-rtcrval tircorcr.r-r, Cornpactncss ir-r R.

Unit 4. Sequences of Real Nurlbers [18 Lecture Hr.s.]

Sequences and subsequenccs, Convcrgr:rit seqrlences, Operations orr collvergent seqr-rerrces. Mouo-
tonlc sequences and conrrer-gcnce ) Bolzzrno-1\,'eierstrass theolem for seqnences, Nerstecl interrra.ls

t,heorem for sequences, Cauchy seqrlences, Convergence and divergence criteria.

Unit 5. Series of Real Numbers [13 Lecture FIrs]

Series ancl scqucnccs, Paltial sttms, Cottvcrgcncc ancl divcrgcrtcc. C:rriclry's crituria {br corrvcrgcncrc,
Difl'crent tcsts lbr convclgclrcc, Altcnrating scrics, Absolutc and conditional convcrgcncc.

Course Title: Real Anal),sis (Corrprrlsory)
Course No.: N4ath 425

Level: B. A.
Nature of Course: Theory

Unit 6. Limit of a Function
Lirnits, Limit eLt inflnity and infiniLe lirnit, Ploperties o[ lirlits,
criLerion for lirnits. On+siclecl liurit.s.

Unit 7. Continuity of Function

113 Lecture Hrs]
Srpeezing theolern, Sequent,ial

[13 Lcctrue lirs]
Continuity of firnctions, Algehra of cotrtirnrotts functious, Types of I)iscontinrrities. Step frrnctions
and discontirruities, ('oirtirrrrjft. ancl inr'clse images, Sequential r:r'itcrion fur contirruitv, Continu-
ity and compactncss, Clontinriotrs frrrrc'tious on closcd and boundr:rl sct, Sign prcsci'ving propcrty,
Bolzano's thcorcm. Intcrrnccliatc valur: thcorcrn. Unifbrm cotrtimiity, Lipschitz couclition.

Ilnit 8. Differentiation 118 Lecture Hrsl
Derivative of a,ieal-v1lucrl tirnctiou oi iL.qinglc'real variablc, Diffnrontiability at a point and in an,i

interval, Differeqtiability anci continrlil-t". R.d(s of differenti;1tion, Sequentiarl crit*e-rion for cleBvrl-. ulflere4l iaurlllv itil(l col)11ill':ltlf". t1.ttl('s ot (tllteronttBl,loiI. be(llrcllllai cr'1!Fl ron lr]ri.leNvil-
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geollletlic irrterpretatiolls, Iudetelrnirtate ibrrns auci L'Hospital's rLtles, N,Iouotorric frurctiotrs arrcl
difiererrtiatiou, Taylor's tlrr:olerrr, \'l[aclaruirr's theoieiu, trrrd their applicatir-xrs.

Unit 9. Riemann rntegration [13 Lccturc Hrs]

/ Partitious ancl norrn, R.efittettetrt of partitions, Upper ancl lowcr integrals, Riernann integlable frurc-

---/ tions and Riernann integra,ls, Riemairn's condition of integrability, Properties of Riernaur integr:a1s,
Alternative approach: Step function t-r,pproach to Riemann integratiorr.

Unit 10. Fundamental Theorems of Integral Calculus i13 Lccture llrs]
Primitive of a function, Firs1, nrcau valttc t}reorem Ibr integrals, Generalizecl first nrean value the-
orern, Furrclauentai thcolcrrr ol iutcgla,ls ct-ricnlns, Irrteglation bv l)al'ts, Charrge of vai'la.ble irr arr
integrai, Second rnean vahre tireorem fbr integrals.

Text/Reference Books:

1. R. G. Bartle and D. R.. Sherbert : Irt,llodu?Linn to Real Anal'usls, John \,\riley and Sons Inc.,
Singapore.

2. P. M. Bajracharya R,eo,l, An,o,Lysi,s: Arr, In.t,rodu.c.ti,on, to Proof, Rrrcldha Acaclernic Publishcrs &
Distributors Pvt.Ltd., I(athnrandu, Nepal

3. R. N,I. Shrestha and N. P. PaltiLli.: F\trt,d,o.rrt.entals of Mathem,at.i.r:o,l Analysi,s, Srrkurrda, Pustak
Bhawan, Kathmandu, Nepal.

4. S. C. Malik ancl S. Arora,: A1[n,l.h,em,a,l,ir-.o,1, An,alysis. Wiley Eastcrn Limited, Nerv Deihi.

5. S. L. Gupta and N. Raui: ltrnda,rrcn,ta,l Real An,alysis, Vikas Publishirrg House, Neu, Delhi.

Evaluation:

Thcrc will bc a final cxarnination of 70 marks lbr thc pcriod of thrcc hours. Thc intcrnal cxanrination of
30 marks will be conducted by tl're depaltrnent of m:lthematics of relatccl calnpus and the rnarks will be
submitted to Ttibhuvan Univcrsitl- Office of the Controlier of Exarnination, Balkhu. A candiciate must
pass the internal and the fi.nal exzulirtations sclrarately.

Marksallocationfortheintcrnalexanrination:

o Written examinations: 2[J nrarks (1 horrr)

o A str-rdeut or a gloup of stttdcrrts witlt preserrtation: 5 tttarks

r Assignmcnts witti attcndancc: 5 maiks
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Math 410A Linear Prograrnming & Discrete Mathematics

TRIBIIUVAN UNIVERSITY
Facrrlty of Ihrrnanities and Socizr.l Sciencos

Course Title: Linear Programniing and Disclete \lzrthcrnatics (Electite)
Course No.: N'Iath 410A

Year: III
Periods: 9 Lecture hours/Week

Course Objectives: This collrse is clesiguecl fbr the third year of Fotrr Years B. A. Prograrn as an
elective subiect. The cclulsc co\rcr':j basir: itrtlocluction of linear progranrrrring problens. tlieil sohrtion
techniqucs and in-rplcrnentation of tlrc solrrtiorr tcclrrriqucs to solvc rc:rl r'vorld problcms fbnrmlatcrl as

Iincar programming problcms. Aftcl thc corrrplct,ion of this coursc, strrdcnts rvill bc ablc to

o l<now the concept a,nc1 irnportancc o1 ",,,rrc*it1- in optirnization.

o lblruulate irtstances of real wor'1d plol rlcrttrs irr thc iblur of iirrcar proglnrlruing ptolllcrus (LPPs).

r l<r.row diffcrcnt tcchniqrrcs fbr solving l,l'Ps.

r urrderstand the notions of graphs :rrt<l sorne algorithms.

o familiarize with some aplrlications.

Course Contents:

Unit 1. Linearity and Convexity [2I Lecture IIrs]
Systern of linear equations anrl inequalifies, \,latrix represcntation of systern of lirrctrr equations and

incqualitics, Lirrcar clcpcnclcrrcc arrcl irrrlcpcndctrcc, I3asic sohrtiorrs, Lincs ancl hypcr plzlncs, Aftiric
and convcx scts, Convcx concs, Polvlrcrlra, Cc-rnvcx functions, Basic irropcltics of convcx functiorrs.

Unit 2. Linear Programming (LP)-Models 111 Lcctrire Hls]
Variables ancl constrairrt,s, Cost, firrictiou, General, Canoni.cal ancl stanclard fortns of LP moclels,

Slack and surplns vari:rblcs, 1'hc cqrrir,alcnt, rclation of diffcrent LP-forrns, Forrntiiation of sorne

instances of real rvorlcl prolrlcrrts irr tLe lirrrn clf LP-modcls.

Unit 3. Solution Ntlethods to LP Problerls
Extrcmc poirtts, Ilasic fca.sibk: solrttions, Solutiorr of LP with two
Introcluction to simplcx mctlrocl, Tlrtron' of silnpicx ilcthod.

Unit 4. Simplex Method

Level B. A.
Nature of Course: 'l'heorv

Full Marks: 100

Pass Mark: 40

ll1 Lccture l{rs]
yaliablcs f1, graphica.i rncthod,

[21 Lecture Hrs]

rnetliod, Optirrrality and rrn-

fblrrrat, Blocl< pivotirrg, The

11 1 Lcctrirc Hrsl
LP formrrl:r.tion, Complernentarlr sltlckness r',lutlitioirs. Thtl

,€
',L

Geometric rnotivation o{'the sirnplcx rnclhod, ,t\lgebra of the sinrplex
bor.rudedrress, The siruplex rtrctLori, The sirrtplex rnethod irr taLrlean

simplex tairlearr.

Unit 5. LP Duality Theory
Alternate forrnulatic-rns of LPs, Tht: <lual

duell simplex a,lgorithrn.

Unit 6. Graphs
Notation ancl Definitions, Path. Cycles, Connectivity, Euleriarr and Harniltonian

Unit 7. Tlees
lntroduction to Trccs, Applic:itions of Tlccs. l'rcc Tlavcrsa.l,.Sp,arlrirrg Trccs.

.\
I
ii'-

[11 Lecture I
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Unit 8. Shortest paths
Shortest paths, Finite rletric spaces)

[21 Lecture Hrs ]

Bleadth fi.rst search and bipartite graphs, The algorithrn of

- ( ,Pijkstra'
\-*;t{r, 9. spanning tvees

Trees and forests, Incidence matrices,
and Bonrvka.

121 Lecture Hrs]
Minimal spanning trees, The algorithms of Prirn, Kruskal

Unit 10. Applications [11 Lecture Hrs ]

Models of transportation problem, Assignment problem, Maximal flows in a network, Minimum
cost flow problern, T\'ansshipurent probletn, Diet ploblem, Tlavelirrg salespersorr ploblern, Tlarrs-
portation prohlem.

Text/Reference Books:

1. M. S. Bazaraa, J. J. Jarvis and 11. D.Sherali:'Li,nect,r Program,m,i,n,g o,n,rl, Nehlork Fl,orus,JohnWiley
& Sons, Inc., Hoboken. New Jersey 2010

2. G. Hadley: L'inear Programmzng, Narosn. Publishing House.

3. D. Jungnickel: Graphs, Networks and Alqori.thtms, Springer.

Evaluation:

There will be a fina1 examinatiorr of 70 rnarks for the period of three hours. The internal exanrinatiou of
30 marks will be condrrcted by the department of mathematics of related campus and the marks will be

submitted to Ttibhrrvan University Office of the Controller of Examination, Balkhu. A candidate must
pass the internal and the fina1 examinations separately.

Marks allocation for the internal examination:

e Written examinations: 20 marks (1 hour)

r A student or a group of students with presentation: 5 marks

r Assignments with attendance: 5 marks
iffi{sq"i,
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\7 Math 4108 Computer Programing

TRIBHUVAN UNIVERSITY
Fturulty of Ilumeinitir:s and Social Scienccs

Full N4arks: 100 (50 Thoory * 50 Lab)
Pass NtIark: 40 (20 Tlicory I 20 Lab)

Year: III
Periods: 9 Lecturi. horrrs/Wcck

Course Objectives: This corlrsc is rlcsigrrcrl firl tlie t1'rirrl 1,sn1 of Forrr Ycals B. A. Program as a,ri clective
subject. The course aims at pr:orricling exl)osLlre to mathematical problenr-solving through colnpllter
progranlming. WitlL thc hclp of progratlrnir:rg in C, it providcs basic constrr.rcts {bl most of thc high-k:r,cl
programming languagcs. Aftcr thc colnplction of tl'rc coursc, thc studurts r.ill bc ablc to clcvclop logic so

that they can write corrtputer progrzurrs focrtsirrg on.the various problerns rclatecl to nrathenra,ticrs courses.

Course Title: Cornputer Progr"trmlning (Ek:ctirre)
Course No.: \dath 4108
Level: B. A.
Nature of Course: Theory and Prz-lctical

Course Contents: Theory

Unit 1. Introduction to C Programming
Computer ltruguages,

Introduction to C. Importance of C, Basir: structure of a C program, Clompilation ancl execrution, The
C-charactcr sct. C-tol<cns. I(clrrvorcls anrl irlcntificrs, Dclimitcrs. Variablcs, Dcclaration of variablcs,
Constants, D:-r,ta typcs. Exprcssions. Stafcrncrtts, Commcnts, Sr,mbo)ic crorrstarrts. Diflcrcnt t1'pcs
of errors, clebr-rgging of prograt'ns.

Unit 2. C Instructions 121 Lccturc Hrs]
Input-Output Statements: Sirrglc r'haract,er input-output, Inpnl rlata using sco,n/. \Vriting out-
put data :ustng pri,ntJ, gcl.s ancl pul.s {rrnctiotts: Operators and Expressions: Arithmctic operzr-

tols. Urrar'1, operatols, Relal,lorral opelatcirs, Logical opelators, Assigrulerrt opera,Lols, Iucrerucnt
ol decreruerrt operatois. Corrclitiorral opc'r'ators, Bitwise opetatols, Corurna opelatc-t. Precederrcc of
opplarofs. Atitlrrrrctic r-'xplr.ssiolrs. Tr'1rc c()'llvelsiotl iti expt'essiotrs.

Unit 3. Decision Control Instructions l1 1 T,ecture }{rs]
Branching: The l/ staterneirt, The i.f-el,.se staternent, Nestecl 'if-el,ses; Looping: The tl,fuile state-
ment, The do-while statemerrt, Tlic /or stateurcnt, The switch statt:rnent. Thc Dren,k ancl conti,n,u,e

statemeirts, The goto statement.

Unit +. Functions and Arra.ys [11 Lecture IIrs]
F\nctions: Overview of furrctiorrs, Dt:firriug a fiirrctiotr, Librar'1, frtrrctious, [-lser-defirrerl fir.rrctious,

Accessing a firnction, Frrrrction prototr.pes, Local and glohnl variables, Passiirg argruneuts to a

function, Recursion; Arrays: I)cfinir-rg ilrl arra\-, Processing alr irrr:r\.. One-climensional alrtry, Mrrlti-
dimcnsional art:ay, Art'ays anrl strings.

Unit 5. Solving Mathematical Problems with C Programming 121 Lccture Hrsl
Searching ancl solting, \,Iatrices ancl rrratrix operations, Numerical solrrtion of a s-ysfsm of linear
eclllations, Numerical solntion of polyrrornia,l ccluations, Numcricer.l solution of non-linear equations,

[75 Lecture Hrs]

[11 Lccture Hrsl

Sequence and series, Approxirna,tion by Taylor series expansion, Approximating lirnits ancl deriva-
tives,Numericalintegration. 

" r.\
frv

Course Contents: Practical (Laboritd'i$ tvorks) [75 Lectur" ,.$
This course requires a lot ol'1)roglarlrning p.,.r.r'iti,,"t. Each topic urr-tst bcfbllowccl bt. a pr:rctical session.

Practical sessions ibr eacltuuit shor.rkl bb cofLdrrct,ed ancl sholld inclncle wril,ing programs for ma,1,liema,1,ical

problerns as rrLuch,,r porijl,lo. fhc'laLrbralruv scssiousinc'lude Lhe lbllouing
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rFor unit 1: [12 Lcct*r.e Fh.s]

flarrriliarize with corupntel svstcrtt: Fairriliarizr: u,itL C-proglaruurirrg larrg-uagc. Irrtegr.ate<i De'clop,rcrrt
Environment (IDtr), \\Irite. conrpile artrl r'nn sirrrple C-programs, Wi'ite the prograins that inc6cle t5e

-'1lsages of inplrt-output functions tith fbnnattirrg. \Vrite programs using arithnretic exprcssiorrs ancl op-
-- crators, Writc proglarns to ilhtstratc tvpc c:orrr.clsiun.

For Unit 2: ll 2 Lccturc IJrsl
Writc thc programs that incluclc thc usc ol kcl.tords, opcrators, cscirpc scqucncc ch:-r,ractcrs, \Atitc
programs that iilustrate the tlsiugcs of the brLsic data types, Write the plograrns that irrclr.Lclc the usages
of input-output functions u,itlr forrnatting, \\,rite programs to solve sornc rnathematical expressions using
arithmetic operators, \\/rite thr: l)r'()giarlls that reflect the usages of r.liflcieut types of operators, Wr.ite
programs to illustrate type conversion.
For Unit 3: [18 Lercture Hrs]
W.rite programs Llsiitg z.[-else sta,tcruc:nts, \\ililc programs to i]lustrate loolting constnrcts rtsing while, clo-
whr,le and /or, Write prograrns to shou'' thc usc of brenk, continue ancl .gr.;io statements, \\'rite programs
usirrg stlllcl, statelnelrt.
For Unit 4: 115 Lectrrre IIrs]
Write progiarns trsiug C-librarv fitrtctions, Write proglarns rrsing user-rlcfinerl ftrrrctiorrs to sohrc clifl'erc1t
tt-ratltetnatical problems inclncling the functions having certain return tlrpes zrnd recuLsive firnctiorrs. \\,r.ite
programs fbr rcalizing uscr r1cfincrl arrir,\rs.

For Unit 5: 1.18 Lccturc Hrs]
Write programs for sealchirtg anrl sorting bl' using simple algorithms, \Vrite plograrlis rrsirrg zr,rrays ibr
tnatrix operatiorisj \\,rrite prograurrs to soh.e slrstem of linear equations, pollrnurrio, equatiols. and non-
linear ecluations, Write progrillns to gerreratc r.ar-ious seqtlences) Wlite plograms fol approxirnations usirrg
Taylor series, Write prograrls to cvaluntc rlcfirrite integra,ls.

Text/Reference Books:

1. Y. P. Kanetkzrr: Let Us C. BPB publicirtions,2004.

2. B. S. Gottefriecl: Tlteortl a,n.d, Probl.ern,s of Proqrctmm,irtg wilh. C, \4c-Gr:r,w lIill, Nerr \brk. 1996

3. E. Balagurusamy: Proqratnrn,i.ng i,n -4ArS'1 C (/rD),Tata Mc Graw Hill, 1989.

Evaluation:
Thcre will be a final cxamination of 70 rrrar'l<s (Thcory: 35 rnarits. Pr:rctlcal: 35 marks) ancl intcmal
examinaticin(s) of 30 marks. The canclidate urust pass in the<-rry part and prtr.ctical (laboratory) part of
the final examination respcctivch' ancl intcrnal (Theory and Practictr,l) cxtr.rnina,tit-rn separately.

The duration of the fina,l examination of the theory part (35 rnarks) will be of one honr and 30 minutes.
The examination f'or the practical (la,boratorv) part of 35 marks will be condnctecl by the concerned cle-

paltrnent of rnatherna,tics alorrg rvith cxlclrLal cxtrurirrcr(s) arrd the urar'l<s niil J-rc subrnittcd to Tlibhuvari
tiniversity Office of the Corrtloller of Examintrtion. Balkhrr.

Marks allocation for the final practical examination:

o Laboratort, examination: 20 mnrks

o Quiz (objective type qucstiotrs): 5 nrarlis

o Lab record file: 5 marlis

t.J

{.,o Viva-voce: 5 marks
$

carnplrs and the markswili trc submiite8ltcill-il,h.,.,an University Ofliie of i,J]c Controlier of Exj,nridLl;,71;. ,,* " Auurtr,,._O.- :"'. 1 "" \r-: ,' ffif{ {^ oS " AL,n, .-ir-



f.tlarks allocation for the interrnal ex:rmin:rtion:

I o Thcory cxamin:rtions: 10 rnar'l<s

o Laboratory examirration: 10 rnalks

o Pleserrtatiorrs: 3 rrrar'lis

r Assignmcrrts: 2 rnarks

o Quiz (objcctive questions): 2 rnrrl<s

o Viva-voce: 3 rn:-trks

There wi,l,l be interno,l cxami,rlo,liotL (Tlt.eortl ulritten eratn o,nd Quiz) o.f 12

h o rtr,

n,otA., Jot'll,, period o.f ,trte
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Course Objectives: This course is clesignccl for the fburth ycar of Four Years B. A. program as a
cortrpr-tlsoly sr.rb.iect itr rlathetrratics. Thc ruaiu ob.icctives oi'this conlse are to eualtle t,lie str.rcierrts to
deveiop in-depth knowledge arrrl good tltcorctic:al bacl<ground in algelrr':r. to take rrp higher strrdies. to
sttstain interest and enjoyrrtent of algt:lrra ancl its applications in valiorrs biatrches of mathenratics, to get
associated with teaching tn:rtlrctttatics s,itlr strorrg contents, and be ftuniliar r'r,ith recent tri:trds in the
ficld of algcbra.

Course Contents:

8 Math 426 Modern Algebra

TRIBI]UVAN UNIVERSITY
Fac:rrltt, ol llrruranitit:s and Social Scienrrcs

Course Title: N,{odcrn Algcbra, (Cornprrlsorl')
Course No.: IVlath .126

Level: B. A.
Nature of Course: Theorr.

Unit 1. Groups and Subgrorrps
Binary operations, Isornorphic binary stnrctrrrcs, Grotrps, Srrbgrorrps,

Unit 2. Permutations, Cosets, and Direct Products
Groups of pcrrnutations, Olbits. Cyclcs. Altcrrrating groups, Coscts,
mtrl subgroups, Direct lrrorltrr:ts

Unit 3. [Iomomorphisrn ancl Factor Groups
Homomorphisms, Factor groups, FacLol g-roup compr.ttations.

Unit 4. Group Theory Contir-nred
Center of a grorrp, Simple grorlps, Isonrorphist-ti theoretl.

Unit 5. Rings and Fields
Rings. Intcgral domtrins, Fcnrtut's atrrl Ilrtlcr's theorcms, Rings of
quotients tif an intcgral domairt, Fzlctorization of pollntornials over

Unit 6. Ideals and Factor R.ings
Homomorphisms and fa,cl,or lings, Ptirte ancl rtraximal ideals.

Unit 7. Extension Fields
Introdrrction to extension fic1rls. Algelrt aic extensions.

Unit 8. Factorization
Principal ideal domain, Uniquc factorizaticlrt domains, Euclidean

Unit 9. Theory of Polynomial Equations

Full Marks: 100

Pass Mark: 40

Year: IV
Periods: 9 Lecture hours/\\,rcek

lllj Lectrrre Ihsl
Cyclic Glorrps.

11E Lccturc Hrs]
Thcorcm of Li-Lglangc's, Nor-

[18 Lecture Hls.]

113 Lccture Ilrs]

[13 Lccturc Hrs]
polynourials. Fic1d, Thc ficltl of
a field.

118 Lcr:ture Hrs]

113 Lecture IIrs]

ll3 Lccturc Hrsl
domaius. Gaussian iutegers.

[18 Lcctr.rre Hrs]
Polynomial o\/er arr iritegral dornain, Division algorithm, Division of a polynornial, Zeros ol a polyuo-
mial, Rolles theorem (no prool). Properl,ics of equations, Descartes rrlc of signs, Reiations betr,r,cen

roots and coefficients, Applica,l iol of 1:lre lelal,ions to the solution ol an eqnatiou, St.muretric fiurc- S. I
tiou of loots, Tlarrsfbirrration ol'cquirii,rrrs. Tlirr-Lstbltrratiorr irr gcrrclal, Nllrrltiple loots, Surri of thc N"/
powel' of roots, Reciplocal eqttatiorrs. Ilirrorrrial equatiorr. \y 

^Unit 10. Cubic and BiciUadrajic Equations l1:J Loc:turc nrr]N 
c

Aigcbraic soli-rtion, A1gcblaic sohrtiorL o1 thc cubic, Nzrturc of roots of cubic, Equatioir of squarc tlif-
ference of cubic, Nature bf'putr$s fit,iur C',rlclans'iolution and appiicatiupJu,.th'e nunrclir:al exarnlrles,

Solurit-,u by slrrLrrretii,' frrrrct5,iirs ol't'o,n"..Stiuiit-,rr uf [1re biquuth,rri, ]rLd tlLe uir,clit',r[.
a:-

Text/Reference Books: '''' .l ':i

--Fc- A-r\rut
: J
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J. B. Fraleig\: A Fr,rst Co'urse irr, Abstrur:t Algeb,ra, Seventh Edition, Pearson.

T. P. Nepal and T. B. Budhathoki: A Tcrtbook of Modern Algcbra with Theortl of Equations,
Heritage Publication and Distributors Pvt. Ltd. Kathmandu.

31 R, M. S/restha and S. Bajra,charya: Lin,eol'Algebra, Groups, Rings €1 Theory of Equo,ti.ons, Sukunda
\ Pust# Bhavarr, Kathmanrlr"r.\---"

4. I. N. Itrerstein: Top'ics irt Algebru, Vikas Publicatiorr, India.

5. A. R. Vasishtha; Modern Alqebra, Krishria Prakashan Mandir, N{ccrut.

Evaluation:

There will be a firral exarnirration of 70 urarks for the period of three hours. The internal exauiirratiorr of
30 marks will be conducted by the department of mathematics of related camplls and the marks will be
submitted to TYibhrivan University Office of the Controller of Examination, Baikhu. A candidate must
pass the internal and thc final examinations scparatcly.

Marks allocation for the internal examination:

o Written examinations: 20 marks (1 hour')

o A student or a group of students with presentation: 5 marks

r Assignments with attendance: 5 marks r\

1.

2.
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Nature of Course: Theorv Periods: I Lcctnrc horrrs/\Vr:ek

Course Objectives: This c()llrsc is ckrsigrrcrl for the fbrrrth yeai of Irorrr ycars 13. A. Plograrn as a
compulsory subject in mat,henratics. The nrairr aim of this course is to pror,icle adr.ar-rcer-1 l<norvleclgc of
mathcrnatical analysis. Thc gctrclal objcctivcs of this cotlrsc arc

o to develop theorctical kno,"r'lcdge ilnr-l arralytical skills in ttre erncrgirrg auezrs of rnatheinatics.

o to raise intercst of strrrlerri,s in the fir.l,l of arr.tlytical wolld so that thcy can take up any colrrse
easily irr tttoclcrrr tua.thctliltics.

o to acquirc ancl dcvciop skills irr thc usc aud undcrstanding of rnathcm:rtical langrrago, cspccial)y irr

mathcmatical symbols. tcnrrs, slatclnorts, fbn'nu1ac, clcfinitions anrl logic.

r to construct solutions, proof,s. exarnplr:s and counter exa,mplcs wil,lr orln irrclepencletrt eflorts.

o to prepare a souucl base fbr'lrighcr sludics itr prtre arrd applicd uratlLctrratics.

9 Math 427 Mathematical Analysis

\ TRIBHUVAN UNIVERSITY
f'a&rltv of Ilumzr,nitics anci Social Scienccs

)
C ourse Tit le : N,I athemzrtic a1-fiia 1 1.sis ( C or rrl rulsorv)
Course No.: N'lath 427
Level: B. A.

Course Contents:

Unit 1. Euclidean Spaces and Metric Spaces
Sct 1R'1, Algcbraic ancl rnctritt strtrcttrlc of R" artd

Wcicrstrass tircorctn (ivithorrt ltloof {'or rr > 1),

tr\rll Marks: 100

Pass Mark: 40

Year: IV

ll 8 Lec:tur:e Hrs]
thcir propcrtics. Poiut sct topoiogl. in ]R.t', Bolzatio-
Cantor intcrscction thcolcm, Nlctric sp:rccs, Point

113 Lecture llrsl
R". Coilptrctness irr

f l8 Lecture Hrsl

sct topology in mctrir: riJ)i-r(r(rs.

Unit 2. Covering Theorems ancl Compactness
Lindekjf coveling theorem, Heinr:-Borr:1 covering theoretn, Compactness in
metric spaces.

Unit 3. Limits and Continuity
Convcrgcnt scqllcnccs in zr rnctlic sJ)rrcc. Canrlty scqltcncc) Courplctc rrtotlicr spaccs. Scclrtouccs aucl

Compactncss, Bolzano-\\iciclstrass thcolrrrn fbr scclucnccs, Lirr-rit of a function atrd pr:opcrtics, Cou-

tinuous frrnctions and lrropcrtics, Contiuuitl' and invcrsc irnagcs, Fttuctions contimrous ort compact

sets, Bolzano's theorem a,ncl internrcditrttr valuc theorem, Unifornr contirruity, Unilbrur crontirnrity

and compact sets.

tlnit 4. Functions of Bounded Variation [13 Lr:cture IIr's.]

Properties ol rnonotonic firnctions, {unr;i.iorrs of bor.rrtded variation. Total r,ariation, Aclciitive prop-

erty of total vat'irr.tiou, Tolal r,arialiou orr [a, .r'] as a luirctiott of ,f , Fnitctiorrs ol'borrutlcrl valiatiou
expresserl as the rlifleteuce of irrciei-r,sirLg firrrctiorts, Corttirmotts ftructirirr of lrotur<ietl vali:rtion.

Unit 5. Riemann-Stielt.les Intcgration 118 Lccturc Hrs]

Riemann-Stieltjes integrals, Linerar ltroprrrtles. Iltegration b1' parts. Cirarrge of variabkr. Rodrrction

to a Riemann integral, Incrrrasing inte&Lertilrs. Upprr and lot'cr intc:grals. Rietnatrn's condition,
Comparison theo4enrq, Neccssitrtl arrri ,suf{i?ient conditions for existcnr:e of R.ieutanu-Sticlties inte



Unit 6. Multivariable.Differentiation [13 Lectrue IIrs]
Lirrear opelatol arrd \ rttirlt jr i('p1'('scrrtatiou. Partial Derivatir.crs. Directioritrl derivatirrcs, Total
rlerivatives, Jacohiarr r,\rix. X,lcan r';rltte theroleu't, I-Iigher"oi'clel paltial clei'ivativcs, Ecyuality of
mixed partial derivative.!

Unit 7. Sequenccs and Scrics of Rrnctions 113 Lecture Hrs]
Sequences of F\rnctiorrs: Point-t,ise colrvergelrce, Unifbrrn coirvergcncc, Criterion frir non-unifonn
convergence. Caucliy conclition for urriforin corlvergerrce, Unifolm cot]verget]ce and continuity.
Series of Functions: Unifonl con\,o1'g('rrce of series of functions, Cauchy coirciition, \\'eierstla,ss
M-test, Dirichlet's test, a,nd Abel's test, {irr unilorrn convergence.

Unit 8. Improper Integrals 118 Lccture I{rs]
Classification of imptopcl irrtcgt als. ()o1lvcl"gi'rtce and divergencc of inrpropei intcgrals, Applica-
tion of funclarncntal thcorcrn of calc:ulus. Simirlc propcrtics, Conditions ancl tcsts for corrvcrgcrrcc,
Absolutc con\rcrgcncc, Abcl's tcst zlrtcl Dirichlct's tcst.

Unit 9. Complex Numbers 113 Lecture Hrs]
Algebraic and Gcometric properties of <urmplerx nunrbers, Poltr.r coordina,tes and Euler's formnla,
Products ancl qr-rotients in erxpurrr:nl,ial lorrn, R.oots of complerx numbers. Regions in the cornplcx
plane, Complcx fr.rnctions, Con-rplex lrrnctiorrs as mappings.

Unit 10. Analytic F\rnctions 113 Lectrrre Hrs]
Lirnits ancl corrtinuitr', DifJ'crcntja.bilitr,, (larrcht-Ricmann cquations. Sufficic-.rrt cronclitions fbr diftcr-
cntiability, Analytic fttttctjorts. ITat tnotti<r fttnctions.

Text/Reference Books:

1. T. \,'i. Apostol: Iv[athem,atical, An,nLysi,,s.2nd cclitir,rn, Narosa Publishing Housc, Tnclia.

2. D. V. Widder: Aduanced Co,lctrltrs,2rrcl crlition. Dover Publications.

3. J. \ I. Browrr i:rrrcl R.. V. Clmlchill: CorrL'pLct: \lur"iables arttl Ap'pl,'i,cuClt,ri,,s, StL editiorr, NlcGlarv-
Hill. Inc.

4. N. P. Paharl: A TertbooA:, ol It'[rLl.hrtn,a,ti,co,l, An,o,Lysis, Sukunda Pustal< Rhau,an, I(atlnnerrrc]u.

5. S. Pomusamy: Fourud,o,tion,s o.f XIot.lt,urt,ntic:al Analysis, Sprirtger'.

Evaluation:

Tlrere rn'ill bc a final cxaminatiorr ol 7Ll rlaiiis ior thc pcriod ol thtt:c lrotrls. Tlit: intcrnal r:xa.rnlnation of
30 marks will bc conductcd by thc dcpartnrcnt of rnirthcmatics of rclatcci campus and thc rnarl<s r,vill bc
submitted to Tribhuvan Universitt. Office of the Contrclller of Bxarninzr.tion, Bnlkhu. A r:a"nclicltrte rnrrst
pass the internal and the final cxirrniuzltiorts strparately.

Marks allocation for the internal examination:

o Written examinations: 20 rnalks (1 horri')

o A stud.ent or ir grotlp of sturlcnts with presentation: 5 marks

o Assignmcnts with attcnrlancc: 5 trarks
-.t, 
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10 Math 428 Project Work

TRIBHUVAN UNIVERSITY
Facrrlty of Ihlmanitics and Social Sciences

Course Title: Project Worh (Electir,e)
Course No.: Nlath 428

Level: B. A.
Nature of Course: Theory (Pro.jcct wril,ing)

Course Objectives: This corlrse is <lesigncrl for the forrrth year of Forrr Ycars B. A. program as an
elective subject in nratheuratics fol the inlctestr:d sttulents rnho meet the plesclibed criteria. This coulse
oficrs studcnts to lcarn basicrs of nrir"thcrnaticral rcsctrrch. Aftcr tirc conrplction of this coursc, studcrrts
will bc ablc to

o deeply investigate ancl strrcly rnathcnriltical thcory and problcms tlrlough va,rious levels.

r present ttreir' finclirrgs cllcctivcly arrcl systcruatica.lly.

o detcrminc an irrca of irrtcrcst.

o improve their technical sl<ills.

o lea,rn to balance collaboratir.c. and inrlivi<lual u,ork.

o undcrstancl thc rcscarch proccss.

o develop skills in the irrtcrprctation of rcsults.

o zr,na,lyze data.
/t -'",.

o irttegrate rhd.,r'y iLlrr I pi'ir('t icc.

Guidelines: It is expected thzrt a stilndarrl pnrject in tnathernatics shorrld be orgiluizecl, properly clocu-

mented, carefully editecl, logical, irnaginativc. atrcl accttrate. Some suggcstive grridelines are listed belorn,.

1. Studcnts arc rcquirccl to irlcrrtifl, thc nr:rthcrna.tical problcms of tircir ficld of intcrcst, in thc projcct
work through litcraturc rcvics, anci thc problcm should bc addrcssccl by tTrcrn.

2. A student or a group of stnclcrrts calr carry ortt project work onh, if a, faculty a,grecls to supervise

sttrdent(s) {o cartv otl( tesoitl,ll irct ivitins.

3. TLe rrature of a pioject r.olk irr rnathenra.tics carr be theoretical, corrrputatiorral or appliecl type. Iu
any of the cases, strrdents ale sllpposcrl to critically revierv literatrrre of thc alera and identify the
problem specifica1ly.

4. Stridents aret required to prelrarc a proposal of the project and srrbrnit it to tht: dep;rrtrnt,rrt rvithin
the first three months of the comlrrelrcelrrcrirt of the fourth year. TIre genertrl formft"of the prolrosal

F\rll Marks: 100

Pass Marks: ,10

Year: IV

,n it , ,r
! i \,, '! f

r!ii r !:.'

:f
t

.,r

:)

should like this:

(a) Backgrourrd/Iritrorhlctior r

(b) Literature R.eviet.

(c) N4otivatiorr/ Objectives

(d) Methodologv

(e) Anticipated Outcomes

(f) Referericcs
(Format will be proviclerl in the rl,'t:rilerl.r'llahrrs) \
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The format of'the project wolk will be provided irr the detailed syllabtis.

Thc cligibility critcria fbr thc str-rdcnts. supcrrrisors, co-supervisors will bc proviclcd in thc cjctailed
sy11abus.

7. Additional fee for the project and remuneration for the supervisor will be decided bv the concerrred
university camplls in coorclination with t,he Dean's offi.ce.

Reference Books:

1. C. R. Kothari: Research Meth,od,oloq'11; Methods and Techniques, Second Edition, New Age Interna-
tional Publishers.

2. S. B. Mishra and S. .NIok Ho,n,d,book of Reseo,rch, Methodology, Educreation Prrblishing.

Evaluation: The project work submitted to the research cornmittee after the approval of the supervisor

will be rcviewed. After thc approval of sub.jcct committee, studcnt(s) prcscnt the pro.jcct r,vork. The
evaluation scheme is outlincd bclorv.

o Introduction of the Topic: 10%

o Presentattory lSYo

o Organization: 10%

o Figures/plots/tables: 5%

5.

6.

a

The

.1.

2.

n
r).

4.

tr
i).

Content: 60%

breakdown of the marks fbr:

Originality and Creativity:

Literature Review: 10%

In-depth Research: I5%

thc contcut (60% ) is:

rs%

\
Analysis aud Lo$ical Argument/Preseutation: 15%" "\

\
Conclusion / Findi\gs: 5%

l\.-/
The final presentation/viva cxamination shoulcl bc held within a couplc of months of thc fburth ycar
final examination and the marks rvi1l be srtbmitted to Tribhuvan University Office of the Controller of
Examination, Balkhu.
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11 Math 429 Mathematical Econornics

TR,IBHUVAN UNIVERSITY
Faculty of Ilumanities and Social Scicnces

Course Objectives: This corrrsc is clesig..irr:d fbr the interestecl strrrlciits of the forrrth vear of Forrr
Years B. A. Progranr as an clcctivc srrbjtrct.in rnathcnratics. It aims to irrtlorhrce mathema,tic:rl modcs of
real-life problerns r:elatecl to r:cronor.r'rics that cxist in the society ancl inchrstry. After the con'rpletioit o{'this
coursc, thc studcnts r,lll bc zrblc to rrnclcrstarrcl mathotratical rnoclcling tcchniclucs of cliffcrcnt cconoruic
problcms and appl.r, mathcmatical tools to solvc tltcrn. Thc ibcus has bccn givcn to thc ciluiiibr-irun,
cooperative-static ard dynanric analysis, ancl optiurizittion techniqrres.

Course Contents:

Unit 1. Economic Models ancl trquilibrium Analysis 118 Lccturc Hrsl
Naturc ol mathematiciil c:corrorrrjcs. Jl<'r-nrr.rtrtic: tnoclcls, Ecluiiibriurn anal1.sis. \{arl<ct cquilibrirrm,
Linear, non-linear ancl gcncr';rl trtcrrlt'ls, Solution by eliminatiou of variablcs, algcbraic methocl
and graphical method, Gt:ncrzLl eclration system, Appliczr,tious to trzrtion:ri-incorne l.utiiysis, Fjnite
N,Iarkov chains, Applicir"tions to rnalkct ancl income rnoclels, Liuritalions of sta"tic zr,ntr"lvsis.

Unit 2. Application of Derivatives in Economics 113 Lccture Flrs]

Coircept aurl use of dcrivatir,es irr courptrlativc statics, \,Iodeiiug of nrargirral arr<l avelugc 1e\rclrue

firtrctiorrs, Reiatiorrships Jrctrvcerr tLe cosL fr-rrctiorrs, Gradierrt vectol of tLe prodrrctiorr furrctiorr,
Applications to uomp:lrativc static aua,lvsis. Ccometric interplr:tatiorrs in economic tenirs.

Unit 3. Total Differentials and Implicit Functions [13 Lcc:tr.rrc Hrs]

Meaning of totai difielerrtials ar-Lc1 inrplicit fituctions in econornic: tetnrs, Corrrparzltive sttrtics of gcn-

eral function modeis, National inconre rrroclcl arrcl its cxterrsiou, Application to econonrical problcrrrs,

Limitations of cotnparative statics.

Unit 4. Optimality Conditions 113 Lecture IIrs]
Eqlriliblinrn arrall,'sis, N{earririg o[ optirruuu antl extlcrue vaittes, Relative arrd absoiute optirnalit\.,
First. secorrd aud higher clclivative tosts, Necessaly zurd sufficierrt corrclitious. Corrditiorrs fbr ploflt
maximization, N,{arginal reverlle c11r'\'e. Georuetric interpretatiotts.

Course Title: Xdathcmatical Econoinics (lJk:ctive)

Course No.: N{at}r 429

Level: B. A.
Nature of Course: Theolv

Full Marks: 100

Pass Mark: 40

Year: IV
Periocls: 9 Lecttue horu's/Week

11 3 Lccturc Flrsl
its variants. Optinral

[18 Lecture IIrs]

Unit 5. Exponential and Logarithrnic Functions
Economic applications, Conrput:r.tlt.rn of intercst, The grou,th firnction zr,nrl

timirrg.

Unit 6. Optimization Methods
Diflerential velsions, First arrcl secorrrl olrler corrclitions, Extrerne vallles of hurctions oItwo varia,bles,

Filst arid secorrd ordel corrdiliorrs, Quarlratic fbrrns ancl ob,jectivc lturctiorrs with ruolc tharr two
var.ialrles. Corrriitiorrs to corl,exity arrrl coucavitl,, Their. georuetr.y.

\ Unit 7. Constrained Optirnization t18 Lccturc Hrs]

-t Optimization r,r,ith ecl,alit). colrstraints, llfl'ects of a constraint, St:rti.tra.y t.zrlues, Lagra,ge-rnrltil,&N$
rrretht-rd urrd air irrterpletutirrrr. Total ,[iff,.tetrtial apptoach. Secritd trtrlel lotirl rliffet,'ttti:r]s. St't,,rrd\-
order conditions, The Borricrcrl Hcssian. 

Yllltiva]']yble 
and multicorrstraints.

Unit 8. Economic Applicatj'rrq. ""''-" ' ., ,i' ,,$i" lf 3 Lect,ure IJrs]

Utility rrru*i,,,iru,lot,,'^,lr*;.ir,r-,r.qr -do;',gr.t{.fi,'*, o.,t". or.,lr".o,.}trt.r.cicr concliti<..,ns. TTorrroB,cnourrs r
[irrrcLiorrs. Lirrear lrorrrogt'rr.ilr'. -o],ln-.D*{Hlas 1,r'odrtctiorr lirrrryordiEcorrorrric irr

:-€<- rrft;..'f .,. fi!oor,n,:,,is'j,., 
ii'f "t^ti"i'i"'ffi



Unit 9. Nonlinear Programming 118 Lecture Hrs]
trfiect of rtort-rregativity tcstlictiorts aitcl irrcquality corrsttairits, Norrlirreal utility fnrrctiou ruaxilriza-
tion, KKT-conclitions, The ineqrralities at bortndary points, \4eaning of constraint qrraliflcatiols.
Sufficient conditions to NLP.

Unit 10. Dynamic Analysis [13 Lecture Hrs]
Dynamics ancl integration, The growth model, Dynarnics of market price, The qualitative-graphic
approach. The time pa,th, The rn:rrket nrodel with price expectalions.

Text/Reference Books:

1. A. C. Chiang, K. Wainrvright,: Fundamental Methods of Mathernati,cal, Economics, I\,IcGrarn' Hill
Publishers.

2. M. Hoy,,1. Livernois, C. Mcl(enna. R. Rees, T. Stengos: Mo"them,rt,ti,cs for Econ,omncs, Third eclition,
PHI Learning Private Limited.

Evaluation:

There wili be a final examination of 70 nrarks for the period of three hours. The internal exarnination of
30 ma,rks will be conducted by the dcpnrtnlcnt of ma,thematics of relatcd camprls and the marks wili be
submitted to Tribhr-rvan University Offlce ol the Controller of Examination, Balkhu. A cancliclate must
pass the irrterrral and the firral exauniuatious sepal'ately.

Marks allocation for the internal exarnination:

o Written examinations: 20 ilarks (l horrr)

o A student or a group of studcnts with prcscntation: 5 marks

o Assignments rvith at,tendarrce: 5 marks
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