
Mathematics - MA

 Linear Algebra: Finite dimensional vector spaces; Linear transforma�ons and their matrix
representa�ons� ran,; skstems of linear eyqa�ons� eiuen valqes and eiuen vectors� minimal
polknomial� �aklekgCamilton -heroem� diauonalisa�on� Cermi�an� H, eTgCermi�an and
qnitark matrices; Finite dimensional inner prodqct spaces� �ramgHchmidt orthonormali�a�on
process� selfgadSoint operatorsw
 
Complex Analysis: �nalk�c fqnc�ons� conformal mappinus� Gilinear transforma�ons; complex

inteura�onz �aqchk�s inteural theorem and formqla; Lioqville�s theorem� maximqm

modqlqs principle; -aklor and Laqrent�s series; residqe theorem and applica�ons for
evalqa�nu real inteuralsw
 
Real Analysis: Heyqences and series of fqnc�ons� qniform converuence� poT er series� Foqrier
series� fqnc�ons of several variaGles� maxima� minima; �iemann inteura�on� mql�ple
inteurals� line� sqrface and volqme inteurals� theorems of �reen� Hto, es and �aqss; metric
spaces� completeness� jeierstrass approxima�on theorem� compactness; LeGesuqe measqre�

measqraGle fqnc�ons; LeGesuqe inteural� Fatoq�s lemma� dominated converuence theoremw
 
Ordinary Differen�al Equa�ons: First order ordinark di.eren�al eyqa�ons� existence and
qniyqeness theorems� skstems of linear Arst order ordinark di. eren�al eyqa�ons� linear
ordinark di. eren�al eyqa�ons of hiuher order T ith constant coe�cients; linear second order
ordinark di. eren�al eyqa�ons T ith variaGle coe� cients; method of Laplace transforms for
solvinu ordinark di. eren�al eyqa�ons� series solq�ons; Leuendre and �essel fqnc�ons and
their orthouonalitkw
 
Algebra: bormal sqGuroqps and homomorphism theorems� aqtomorphisms; �roqp ac�ons�

HkloT�s theorems and their applica�ons; �qclidean domains� �rinciple ideal domains and
qniyqe factori�a�on domainsw �rime ideals and maximal ideals in commqta�ve rinus; Fields�
Anite Aeldsw
 
�unF�onal Analysis: �anach spaces� Cahng�anach extension theorem� open mappinu and
closed uraph theorems� principle of qniform Goqndedness; C ilGert spaces� orthonormal Gases�
�ies� representa�on theorem� Goqnded linear operatorsw
 
cumeriFal Analysis:  bqmerical solq�on of alueGraic and transcendental eyqa�onsz Gisec�on�
secant method� beT tong�aphson method� Axed point itera�on; interpola�onz error of
polknomial interpola�on� Lauranue� beT ton interpola�ons; nqmerical di. eren�a�on;
nqmerical inteura�onz - rape�oidal and Himpson rqles� �aqss Leuendre yqadratqre� method of
qndetermined parameters; least syqare polknomial approxima�on; nqmerical solq�on of
skstems of linear eyqa�onsz direct methods :�aqss elimina�on� L� decomposi�on�; itera�ve
methods :�acoGi and �aqssgHeidel�; matrix eiuenvalqe proGlemsz poT er method� nqmerical
solq�on of ordinark di. eren�al eyqa�onsz ini�al valqe proGlemsz -aklor series methods�

�qler�s method� �qnueg�qRa methodsw
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�ar�al Differen�al Equa�ons: Linear and yqasilinear Arst order par�al di. eren�al eyqa�ons�
method of characteris�cs; second order linear eyqa�ons in tT o variaGles and their
classiAca�on; �aqchk� �irichlet and b eqmann proGlems; solq�ons of Laplace� T ave and
di. qsion eyqa�ons in tT o variaGles; Foqrier series and Foqrier transform and Laplace
transform methods of solq�ons for the aGove eyqa�onsw
 

NeFPaniFs:  �irtqal T or, � Lauranue�s eyqa�ons for holonomic skstems� Camiltonian
eyqa�onsw
 
�opology: �asic concepts of topolouk� prodqct topolouk� connectedness� compactness�

coqntaGilitk and separa�on axioms� �rksohn�s Lemmaw
 
�robabili�y and ��a�s�Fs: �roGaGilitk space� condi�onal proGaGilitk� �akes theorem�
independence� �andom variaGles� Soint and condi�onal distriGq�ons� standard proGaGilitk
distriGq�ons and their proper�es� expecta�on� condi�onal expecta�on� moments; j ea,  and
stronu laT  of larue nqmGers� central limit theorem; Hamplinu distriGq�ons� �W�� es�mators�
maximqm li, elihood es�mators� -es�nu of hkpotheses� standard parametric tests Gased on

normal, X2 , t, F � distriGq�ons; Linear reuression; �nterval es�ma�onw
 
Linear programming: Linear prouramminu proGlem and its formqla�on� convex sets and their
proper�es� uraphical method� Gasic feasiGle solq�on� simplex method� GiugW and tT o phase

methods; infeasiGle and qnGoqnded L���s� alternate op�ma; �qal proGlem and dqalitk
theorems� dqal simplex method and its applica�on in post op�malitk analksis; �alanced and
qnGalanced transporta�on proGlems� q gq method for solvinu transporta�on proGlems;
Cqnuarian method for solvinu assiunment proGlemsw
 
CalFulus oM haria�on and Tn�egral Equa�ons: �aria�on proGlems T ith Axed Goqndaries;
sq� cient condi�ons for extremqm� linear inteural eyqa�ons of Fredholm and �olterra tkpe�
their itera�ve solq�onsw
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