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DECEMBER -2016 : 11,12,18,24,25
1 Andhra University (Campus) JANUARY -2017 :  1,8,22,29
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M.A./M.<c. (Final) (SDE) DEGREE EXAMINATION
Mathematics
COMPLEX ANALYSIS
Answer any Five questions
All questionscarry equal marks.

(5x4 =20 marks)

10.

11.

12.
13.
14.

Unit |l

Lef f and g beanalytic onG and respectively and suppose f (G)CW. Thenwiththeusual
notation show that g°f in analytic onG and

(0°f)%2) =94 f (7)) 1 47) fordlzinG.
Provethat amobilestransformation takescirclesontocircles.

If V is piecewise smooth and f:[a,b]® E in continuous then show that

b b _ .
Qfdv=Qf (t) v(t) dt, withtheusual notation.

Unit 1l
Stateand provethefirst verson of Cauchy’ sintegral formula
If f hasanisolated singularity at a, then show that thepoint z=a inaremovablesingularity iff

lim(z-a)f(z)=0

Z®a

1
Obtain the Laurent series devel opment of f (Z) = z(z- 1) ( 7- 2) inthefollowing annuli
0] (0;0,1) and
(i) 6;1,2)
: , ¥ snx p
Show by complex integration that () v dx = >

Unit 111
Provewith theusual notationthat £(G, W) isacompl ete metric space.

p+l

With the usual notationthat if |2 £1and 3 0 thenshowthat [1- E, (2) |£]Z]

State and provethe Wel erstrass factorization theorem.

: ¥ 0
Provethat SINP Z2=p 251?' i

Unitlv

Stateand prove Mittag-L effler’ stheorem.
Explainthenotion of an analytic function along agiven path.
Define an harmonic function with the usual notation that ifu is harmonic then show that

f =u - iu, isandytic.



M.A./M.<c. (Final) (SDE) DEGREE EXAMINATION
Mathematics
MEASURE THEORY AND FUNCTIONAL ANALYSIS
Answer any Five questions
All questionscarry equal marks.

(5x4 =20 marks)

10.

11.
12.

Unit|
Provethat theouter measure of aninterval isitslength.

Let {E,} beasequenceof measurable sets. Thenshow that m(EE, )£ § m(E, ). If the
sets E, arepairwisedisjoint, then show that m(EE, ) £ § m(E,).

State and prove bounded convergencetheorem.

Let f beanon negativefunctionwhichisintegrable over asetE. Thenshow that for agiven
e >0 thereisasmplefunctionthereisad >0 suchthatforeveryset A g with m(A) <d

A

Unit 1l
Stateand prove monotone convergencetheorem.
Show with theusual notation that if f isintegrablewith respect to m, thengiven] > Q thereis

asmple functionf suchthat ¢)f - f |[dm<I .

State and prove Randon-Nikodym theorem.
Unit 111
Defineanormed linear space and aBanach space. Let M beaclosed linear spaceof anormed
linear spaceN. If thenorm of acoset x +M inthe quotient space N/M isdefined by :
[x+M| =inf {||x+ m|: mi M} , then show that N/M is a normed linear space. Further

show that if N isaBanach spacethe N/M isalso aBanach space.
State and prove Hahn-Banach theorem.

If N isanormed linear space and x, isanon-zero vector in N, then show that thereexistsa

functional f,inN"suchthat f,(x,) =] and||f,| =1.
Unit IV

Stateand proveBessel’ sinequality.

If T isan operator on H, then show that the following conditions are all equivalent to one
another :

0] T T=1

@ (™ Ty)=(xy) foralxinHwiththeusual notation.



M.A./M.Sc. (Final) (SDE) DEGREE EXAMINATION
Mathematics
NUMBER THEORY
Answer any Five questions

All questionscarry equal marks.
(5x4 =20 marks)

10.

11.

12.

13.

14.

Unit |
° —
If n3 1, provethat ﬁqQ(d) =n

16

m=rp - =2

For n3 1 provethat Q(N) mg Py

Show that the set of |attice pointsvisiblefrom originhasdensitya/p2 :
Unit Il

1
i — <p(n)<6
Show that for any integer n3 2,Wehave2|Ogn p(n) logn

Assume (a,h) =d . Then show that thelinear congruenceax = b(mod n) hassol ution if and

only ifd/b.
Solve the congruence 5x = 3(mod24).
Unitlll

For any real-valued non principal character x mod k, let A(”):damx(d) and

Then show that
B(X)® ¥ as x® ¥.

B(x) =2vxL(Lx) +0(1) forall x3 1. Therefor L(Lx)* 0.
Show that there areinfinitely many primesof theform 4+ 1.

o m(n)x(m
Forx>1and x* X, show that L(lX)a%ﬂ’(l)

nEX

Unitlv

P-1)

Let Pbeand odd prime. Then showthatforallnwehave(n/ p) =M 2 (modr ) :
AP j1if P© £1(mod8)
For every odd prime, show that (Z/P)‘('l) _'Iflif po J_r3(mod8)'

Determinethoseodd primes P for which 3isaquadratic residue and thosefor whichitisanon
resdue.
State and provereciprocity law for Jacobi symbols.



M.A./M.Sc. (Final) (SDE) DEGREE EXAMINATION
Mathematics
(Optional) PAPER Il --LATTICE THEORY
Answer any Five questions

All questionscarry equal marks.
(5x4 =20 marks)

N o O

10.
11.

12.

13.

14.

15.

Unit|
Defineasami lattice. If § .) isasemi lattice, provethat thereexistsapartical ordering £ on'S
Suchthat for any x, yinS lub{x, y} =x.y.

LetL andM benonempty sets. Let f :L® M beabijection.If (L,£)isalattice, provethat

there existsapartial ordering £onM suchthat (M ,£) isasoalatticeand f :L® M isa
|atticeisomorphiam.

Let (L,£) bealattice. Provethat anonempty subset + of L isanideal of L if and only if
"al I,bT 10 aUbl I".

Define(i) weakly complemented lattice (i) Semi complemented | attice.

Provethat any weakly complemented | atticeis semi complimented.

Unit Il
Stateand provefix element theorem for compl etelattices.
Provethat every e ement of alatti ce satisfying maximum conditioniscompact.
Provethat amodular |atticeisdistributiveif no sublatticeof itisisomorphicto M.
Isthe converseof aboveresultistrue ? Justify.

Unitlll
Provethat the set of all complemented e ementsin abounded distributivelatticeisaBoolean
algebra.
Provethat any complete Boolean algebrasatisfiesinfinite meet distributive law.
Let (R, +, ) beaBoolean ringwithidentity 1. Definethebinary operationsU, U andthe unary
operation” onR by
aUb=ab
aUb=a+b+ab
at=1+a

Provethat (F, U, U,60,1) isaBoolean algebra.
Define valuation of aBoolean algebraand provethat avauationf of aBoolean agebrais
additiveif andonly if f (0) =0.

Unitv
If L isadistributivelattice, provethat theset of al idealsof L isadistributivelatticeunder set
incluson.

Let 0,,0,,0, be congruence relations on aset A such that 0, and 0, are permutble and
0, £0,, provethat 0, £(0, U0,) =(0, U0,) UO,.
Provethat alatticeL isdistributiveif and only if L isisomorphicto aring of sets.



M.A./M.Sc. (Final) (SDE) DEGREE EXAMINATION
Mathematics
(Optional) LINEAR PROGRAMMING AND GAME THEORY
Answer any Five questions

All questionscarry equal marks.
(5x4 =20 marks)

~w

10.
11.

Unit|
Statethegenerd linear programming problem (LLP) and writeitin thestandard form. Discuss
thedifferent typesof probable solution that may exist for aLPP.
Explain theprinciple of dudity in LPP. Relatethe concept of ashadow pricetothedua of a
LLP.
State and provetheoptimdity criterion for the standard maximum L PP.
Provethat the set of all feasiblesolutionsof aL PP formaconvex set.

Unit 1l
Provethat anecessary and sufficient condition for any L PP and itsdual to have an optimum
solutionisthat both havefeasible solutions.
Solve the following canonical maximum problem by
4x, +2X, + X, =4, X, +3X, =5,2%, +3%, = Maximum.
Inthe course of simplex table computation of solvingal PP, describe how youwill detect a
degenerate, an unbounded and infeasi ble sol ution? How do you resolvedegeneracy if it arises
inaparticular case?
Solvethefollowing L PP using smplex method

Maximize Z = 3x, + 2X,

Subjectto
2% +x, £ 40,
X +X, £ 24,
2%, +3x, £60 and
X, %% 0
Unitlll
Solvethefollowingtranshipment problem to find the optimum transportation route
Source Dedtingtion ~ Supply
S, S, D, D,

Source S, 0 2 2 1 8

S, 1 0 2 3 3
Destination D, 2 2 0 0 -

D, 1 3 2 0 -
Demand - - 7 4

State and Provethe Max flow - Min cut theorem.
Solvethefollowing assgnment problem
J J J

1 2

A&0 12 19 115
Bg5 10 7 8
C¢l2 14 13 11%



12.

13.
14.

15.

16.

Solvethefollwing transportation problem to find an optimum solution.

Markets
M, M, M, M, Suply
Plants P, 11 13 17 14 250
P, 16 18 14 10 300
P, 21 24 13 10 400
Demand 200 225 275 250

Unit1v
Establish and explain the relation between matrix gamesand linear programming.
Solvethefollowing gameby linear programming method

Player B
el 1 106
g } -
Player A 2 -2 2 +
é 3 3 -35
Explain saddle point and principle of dominance asapplied toagame. Explainthe Min-Max
principle.
Solvethefollowing gameusing the principle of dominance
Player B
a2 -2 4 1p
¢6 1 12 37

Player A ¢-3 2 0 6+
€2 -3 7 7,



M.A./M.Sc. (Final) (SDE) DEGREE EXAMINATION
Mathematics
UNIVERSAL ALGEBRA
Answer any Five questions

All questionscarry equal marks.
(5x4 =20 marks)

ElN I

G N o O

o ©

10.

11.

13.

14.

15.

16.
17.

18.

19.

Unit|
Provethat every chainisamodul ar lattice.
Provethat every distributivelatticeismodular.
Definetheterms(i) Semilattice(ii) Boolean algebraand give an example of each.
Let A andB besometypeof algebrasandg : A® B bemapping. If a isanembedding then

provethat a (A) isasubuniverseof B.
Definetheterms(i) factor congruence (ii) directly indecomposable algebra

InaBoolean algebraB, provethat (a U b)¢= atUbe.
Provethat every Boolean ring iscommutativeandisof characteristic 2.

Let Fbeafilter of aBoolean algebraB, then provethat F¢:{a G}aT F} isanideal of B.

Unit|
Provethat L isnon modular latticeiff N canbeembeddedintolL.
Provethatif L isadistributivelatticethentheset of ideas|(L) and L form adistributivelattice.
Let P be apeset such that VA existsfor every subset A. Then prove that Pisacomplete
lattice.
Provethat every agebraiclatticeisisomorphic to thelattice of closed subsets of someset A
with an algebraic closure operator C.

Unit 1l
Stateand provethe lrredundant Basis Theorem.
Provethat for A an algebrathereisan algebraic closure operatorg on A” A suchthat the
closed subsetsof A- A areprecisely the congruencesonf\ Hencecon A isanagebraiclattice.
Provethat if A iscongruence-permutable, then A iscongruencemodul ar.

Unit 111
Provethat an algebraA isdirectly idecomposableiff the only factor congruenceson A are
pand N .
Provethat every algebra A isisomorphic to asubdirect product of subdirectly irreducible
algebras.
Let K beafiniteset of finite al gebras, then provethat V(K) islocally finitevariety.

Provethat if V isavariety and X isaaninfinite set of variablesther’V = M ( Idv(X)) :

Provethat every finite Boolean algebraisisomorphic to the Boolean algebraof all subsets of
somefiniteset X.
Let(B,V,n,’, 0,1) beaBoolean algebra. Defineoperations+and . on B by

a+b=(aUb® U(atUb) and ab=aUb.
Then provethat (B,+,.,-,0,1) isaBooleanring.
Let B beaBooleandgebra. If g isabinary relationon B, then provethat g iscongruence on

Biff Olg isanideal, andfor a,b,] B, wehave (a,b)i q iff a+bi 0/q -



M.A./M.Sc. (Final) (SDE) DEGREE EXAMINATION
Mathematics
(Optional Paper) : INTERGAL EQUATIONS
Answer any Five questions

All questionscarry equal marks.
(5x4 =20 marks)

o N o O

o

10.

11.

13.

Unit|
Form theintergral equation corresponding to the differential equation y®+ 2xy¢+y =0,

y(0) =1,y¢(0) =0.

Show that theintegral equation xf (X) =1 C}Xexp{(x- y)} () dy; x® 0 possessacontinu-

ousunbounded solutionfor x3 Q.
Provethat aVolterraintegra equation of thefirst kind can be reduced toaVolterraintegral

equation of thesecond kind.

Let A andB besometypeof algebrasandg : A® B bemapping. If a isanembedding then
provethat a (A) isasubuniverseof B.

Definetheterms(i) factor congruence (ii) directly indecomposable agebra

InaBoolean algebraB, provethat (a U b)¢= atUbe.
Provethat every Boolean ring iscommutativeandisof characteristic 2.
Let Fbeafilter of aBoolean algebraB, then provethat F¢:{a G}a i F} isanideal of B.

Unitl

Provethat L isnon modular latticeiff N canbeembeddedintoL.

Provethatif L isadistributivelatticethentheset of ideas|(L) and L form adistributivelattice.
Let P be apeset such that VA existsfor every subset A. Then prove that Pisacomplete
lattice.

Provethat every agebraiclatticeisisomorphic to thelattice of closed subsets of someset A
with an algebraic closure operator C.

Unitll

Stateand provethelrredundant Basis Theorem.

Provethat for A an algebrathereisan algebraic closure operatorg on A~ A suchthat the
closed subsetsof A- A areprecisely the congruencesonf\ Hencecon A isanagebraiclattice.
Provethat if A iscongruence-permutable, then A iscongruencemodular.

Unit 1l

Provethat an algebraA isdirectly idecomposableiff the only factor congruenceson A are
pand N .



14.

15.

16.
17.

18.

19.

Provethat every algebra A isisomorphic to asubdirect product of subdirectly irreducible
algebras.
Let K beafiniteset of finite a gebras, then provethat V(K) islocally finitevariety.

Provethat if V isavariety and X isaaninfinite set of variablesther’V = M ( Idv(X)) :

Provethat every finite Boolean algebraisisomorphic to the Boolean algebraof all subsets of
somefiniteset X.
Let(B,V,n,’, 0,1) beaBoolean algebra. Defineoperations+ and . on B by

a+b=(aUb® U(atUb) and ab=aUb.
Then provethat (B,+,.,-,0,1) isaBooleanring.
Let B beaBooleanagebra. If g isabinary relationon B, then provethat g iscongruence on

Biff Olg isanideal, andfor a,b,] B, wehave (a,b)i q iff a+bi 0/q -



M.A./M.<c. (Final) (SDE) DEGREE EXAMINATION
Mathematics
COMMUTATIVE ALGEBRA
Answer any Fivequestions

All questionscarry equal marks.
(5x4 =20 marks)

10.

11.
12.

Unit |l

Let P,P,...P. beprimeidealsand let | beanideal of aring A suchthat! I UP . Then

provethat | i P for somei.

Letl,,l,,....| beidealsandPbeprimeideal containingU ! . Thenprovethat PE I, for
i=l

somei. Furtherif P1 | 1; then provethat P =1, for somei.
i=1

Let M beafinitely generated A-module. Let| beanideal of A. Lef bean endomorphism of
m such that f (M) IM . Then prove that f satisfies an equation of the form

f"+af"+..+a_, where a,a,...a, areinl.

Let M¢34% M ® M @&® O beasequenceof A-modulesand homomorphism. Then prove
that (i) is exact if and only if for all A-modules N, the sequence

O® Hom(M&N) %% Hom(M,N) %% Hom(M¢N) (ii) isexact.

Unit Il
For an A module N provethat thefollowing are equivalent.
€) N isflat
(b) IfO® Mt® M ® M&® O isany exact sequence of A-modulesthen thetensored
sequence

O® MGAN® AN® MEGA N ® O isexact.
© If f:M¢® M isinjectivethenf A1:MGA N® M A N iscomplete
(d) If f:M&® M isinjective,andM , M ¢arefinitely generated then
fAI:MGAN® MA N isinjective.
Describetheconstruction of thering of fractionsof aring A with respect to multiplicatively
closed subset Sof A.

LetM, N, PbeA-moduleand SbeamultiplicativesstinAandletf :M ® Nandg:N® P

be A-modulehomomorphism. Then provethat S * (gof ) = (S' Hf ) :

State and proveFirst Uniquenesstheorem.
Let A beasubring of aring B and C betheintegral closureof AinB. Let Sbeamultiplicative
setinA. Then provethat S'Cistheintegral closureof S'BinES?'A .
unitv
Let 0°® M®345% M 3% M ¢ be an exact sequence of A-modules. Prove that M is
Noetherianif and only if pj ¢ and |\ ¢tare Noetherian.
State and prove Hilbert Basistheorem.
Provethat inan artinlocal ring, every element iseither aunit or nil potent.



M.A./M.Sc. (Final) (SDE) DEGREE EXAMINATION
Mathematics
NUMERICAL ANALYSISAND COMPUTER TECHNIQUES
Answer any Five questions

All questionscarry equal marks.
(5x4 =20 marks)

10.

Unit|
Write FORTRAN expressionscorresponding to
p L
1+xe
3
z
- X - 2 —
1) Y " dn(a+b)
iy aek+X*C
cx-d

Find thefinal value of A inthefollowing program A =2.56, A = (A+0.05)*10,1 - A, A =1,
A=A/10.
WriteaFORTRAN programto read the radius of acirclein cmsand computeits circumfer-
ence and areaof it.
Write short noteson thefollowing :
() Generalised input -output Satements
(i) Dimension statement
(i) Arithmeticexpressions.
WriteaFORTRAN program to find the product of two matriceswhich are conformable for
multiplication.
Unit 1l

Giventhefollowing dataofx andf(x), find f 46,0)and f &6,2) usingthemethodsbased on
linear and quadraticinterpolation. Obtainthe bound (upper) ontheerror.

X: 6.0 6.1 6.2
f(x) 01750 -0.1998 -0.2223

p

i XX L 1 . .
Evaluate PN XOX ysing composteSumpson’sé rule, taking six sub intervalsof equal length.
0

1
s ¥2
Evduate dl' X° ) cos x dx using Gauss L egendre 3-point formula.
-1

1
. dx

Evaluate | = ()l—+ NG using Trapezoidd rulewithh=0.5, 0.25 0.125 successively. Improve
0

your result with Romberg method.
Unitlll

d
Giventhat d_i: =y- X y(0) =2 computey(0,2) using Runge-kuttamethod of order four by

takingh =0.1.



11.

12.

13.

14.

15.

Solvetheinitia value problemy¢= - 2ty?2, u(0) =1 with h = 0.2 ontheinterva [0,0.4] using

. b —ooh
predictor-corrector method with P:u;,; = U; +§(3uj - uj_l)

h
C:u, =y, +§(u§1>+1- u?) as PM_CM_..
. _ . dy_ 2
Using Taylor seriesmethod of order two, computey(0.2), given that v y* +X,y(0)=1.

Takeh=0.1.
Solvetheboundary valueproblemu®=u+x, x1 [0,1], u(0) =0,u(1) =0 usingtheshooting
method. UseEulersmethod to solvetheinitial value problemwithh=0.2.

5
Wax

WriteaFORTRAN programto evaluate 0; using compositetrapezoidal rulewithh=1.
1

Write aFORTRAN program to obtain a numberical solution to the intial value problem
u¢= - 2tu?,u¢= - 2tu®,u(0) =1 on [0,1] using Euler’ smethod withh =0.2.



M.A./M.<c. (Final) (SDE) DEGREE EXAMINATION
Mathematics
COMMUTATIVE ALGEBRA
Answer any Fivequestions

All questionscarry equal marks.
(5x4 =20 marks)

10.

Unit|
Ifé a, convergesabsolutelythené a, converges

Thegeometric serices § 2" convergesif 2| <1 and divergesif | <1.

Any moblustransformation takescirclesonto citcles. State and prove orientation principle.
Unit 1l
Let y be a piecewise smooth function and f is a continuous function on [a,b] then

& fdy=", f Oyt
SateandprovelLebniz' srule.
If y:[0]]® C isaclosedrectificablecurveandanotin{y} thenl/2Pig),dz/ z- a isan
integer. Writethe Laurent seriesexpansion of f (z) =1/(z- 1)(z- 2).

Unit 1l
(C(G,W), ) isacomplete metric space.
Let {f } beasequenceinH(G)suchthat fT C(G,C) suchthat f ® f thenfisanalytic
and f*® fX" k31,
A family Al H(G) isnormal if and only if A islocally bounded. If|z] £1and p? Othen
1- E,(2)£|4™".

Unit 1V
State and prove Rungestheorem.
Stateand prove Schwartz Reflection Principle.

If m:G® R isaharmonic function and B(a,r)i G. If yisthecircle|z- a| =r then

@(a)=1/20 §° (a+re*)dg .



M.A./M.Sc. (Final) (SDE) DEGREE EXAMINATION
Mathematics
ALGEBRA
Answer any Five questions

All questionscarry equal marks.
(5x4 =20 marks)

10.

11.
12.

Unit |l

If Hand K are subgroupswhoseordersarerelatively prime, provethat H G K ={¢} .

If H and K are subgroups of order P and n respectively, where P is prime, then either
HCK={d orH<K.

State and provefirst isomorphism theoremfor groups.

Let Gbeagroup, and let Gdbethederivegroup of G provethefollowing.

) G&G

(ii) G/Gtisabdian

@(ii) If H>G,thenG/Hisabdianif andonly ifG¢] H -

Definetheaction of agrouponaset. Let G beagroup and X beanon empty set. Provethe
following:

() If XisaG-set, provethat theaction of G on X inducesahomomorphismof Ginto S, .

(i) Every homomorphismof Ginto S, inducesan action of Gon X.

Unit 1l
Provethat every finitegroup isisomorphic to asubgroup of theaternating group A, for some
n>1.

Let G beafiniteabeliangroup of order m, provethat thereexistsauniquesequencem, m,...., m,
of positiveintegerssuch that

() 1< ml|rnz|...rnn
(i) m=mm,...m, and
(i) G=CAC,A..AC, whereeach ¢ isacyclicgroupof order m(1£i £n).

Sate and provefirst Sylow theorem. Deduce Cauch’ stheorem.

Show that agroup of order p'qg, pand Q distinct primes, must contain anormal Sylow sub-
group and be solvable.

Unit 1l

Let Rbeaprincipa ideal domainwithidentity. Let Pbeanonzero proper ideal of R. Prove
that Pisprimeif andonly if Pismaximal.

Let Rbeacommutativering with unity inwhicheachideal isprime. Provethat Risafield.
Let RbeaBooleanring. Provethat each primeideal p1 R ismaximd.



13.

14.

15.

16.
17.

18.

Definetheconcept of aUniquefactorisation domain. Provethat every element of aunique
factorisation domain R can be expressed asafinite product of irreducible factorswhichis
uniquetowithin order and unit factors.

Let F[x] bepolynomial ringover afield F. Show that anon zero polynomial f (x)T F[x] is
aunitiff f (x)F .

Unitlv

Define dgebraic extenson and provethat any finite extension of afield Fisan agebraic exten-
sionof F.

Provethat Q(\/E,x/§) = Q(ﬁ +«/§) .

Stateand prove Eisenstein’ scriterion and deducethat the polynomia x* - 3x2 +9 isirreduc-
ibleover Q.
Provetheif Eisfiniteextension of F, then E isan algebraic extension of F.



M.A./M.<c. (Final) (SDE) DEGREE EXAMINATION
Mathematics

PAPERII -LINEARALGEBRA,DIFFERENTIAL EQUATIONSAND MODEL S

Answer any Fivequestions
All questionscarry equal marks.

(5x4 =20 marks)

10.

11.

Unit|
Provethat every n-dimensional vector spaceover thefield Fisisomorphic to the spacegn.

Let T bealinear operator onann-dimensiona vector spaceV. Then provethat the character-
isticand minima polynomiasfor T havethe sameroots, except for multiplicities.

Let V beafinite-dimensiona vector spaceover thefield Fand let T bealinear operatoronV.
Thenprovethat T isdiagondizableif and only if theminimal polynomial for T hastheform.

()= (x- &) (x- &) (x- g

where ¢, C,,...., G aredistinct elementsof F.

§O 00 -8@
aodh 00 16
1fT1 L(R“) hasthematrix =~ € 1 0 - 140 withrespect tot hestandred base, then
é U
@ 01 64
find therea canonica formof T.
Unitll

If v, (x) and y, (x) areany twosolutionsof y&+ p(x) y¢+Q(x) y =0on[ab] thenprove
that their WronskianW =W y;, y,) iseither identically zero or never zeroon[ab).

Verify that y, = x* isonesolution of x?y@+ xy¢- 4y = 0 andfindthegeneral solution.
(@  Findthegenera solution of
y& 2yC+ 5y = 25x* +12

by using themethod of undetermined coefficients.
Find aparticul ar solution of

y&+2yt+y =e *log x
by using method of variation of parameters.
Unitlll
Findthegenera solution of the system

dx d
—=3x-4 = = -
dy Y and at Y.

Formulate Volterra' smodel for the dynamicsof Prey-Predator popul ationsand find equilib-
rium populationsof thismodel.

Solvetheinitia valueproblem



12.

13.

14.

15.

16.

y¢=x+y,y(0)=1.

first by elementary method and then show that the Picard successive approximations of this

initial value problem convergeto itssolution.

Let f(x,y) beacontinuousfunction that satisfiesLipschitz condition

LHESARECSA TAERA

onasirip defined by a£ x£b and ¥ <y <¥ . If (x,,Y,) isany point of the strip, then

provethat theinitial value problem
ye=f (%), ¥(%) =Y

has oneand only onesolution y = y(x) ontheinterva a£ x £

Unit vV
Findthesolutionof y@+ 4y = 4x thet satifiestheinitial conditionsy (0) =5 by using Laplace
transforms.
Solvethe Bessal’ sequation of order zero
xy@+ y¢+ xy =0
by using Laplacetransforms.
_ p-@ !
Show that L[xcosax] B (pz_ a2)2 andusethisresult tofind L _é( 2 2)2
ap-a

Slovetheintegral equation

y(X) =x*+¢gin(x- t) y(t) dt py using Laplacetransforms

0

u
u
l;l'
u
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REAL ANALYSIS
Answer any Five questions

All questionscarry equal marks.
(5x4 =20 marks)

10.
11.

12.

13.

14.

1

ol

Unit|
Prove that compact subset of ametric spacein closed.

Let {s,} beasequenceinametricspace X and let F beset of all sub sequential limitsof s,}
inX. Thenshow that Fisclosedin X.

1 (_jn:e
ng
State and prove Ratio test.

Provethat i m?+
n® ¥

Unitll

State and proveanecessary and sufficient condition for areal functionf on[a,b] to be Riemann
Stieljer integrable with respect to amonotonefunctiona on[ab].

b
c‘)fda

b
If f1 R(a) thenshowthat |f|T R(a) and £ 3f|da.

State and prove fundamental theorem of integral calculus.
Demondtrateintegration by partsin RSintegration.
Unitlll
Provethat thelimit of uniformly convergent sequence of integrablefunctionsinintegrable.
Establish existence of a continuousfunction whichisnow heredifferentiable.
State and provethe Wel erstrass A pproximation theorem.
Unitv

Letr beapostiveinteger. If X inavector space spanned by aset congisting of r vectors, then
show that the number of independent vectorsin X cannot exceedr.

Let X beavector spaceLet Al L(X). Thenshow that, for any two ordered bases B, and
B, of X, Aisinvertibleiff [A:BB,] isinvertible.

Let AT L(IR",IR"). Thenshow that
|A£K|X foral xi |Riff|A| £K

|AX £] A||x| forall xi IR



M.A./M.Sc. (Final) (SDE) DEGREE EXAMINATION
Mathematics
PAPERYV - DISCRETEMATHEMATICS
Answer any Five questions

All questionscarry equal marks.
(5x4 =20 marks)

a b~ w D

10.

11.

12.
13.

Unit|
Provethat agraph Gisatreeif and only if any two verticesof G are connected by aunique
path.
Provethat every connected graph containsaspanning tree.
Define (i) Eulerian graphand (i) Hamiltonian graph.
Given and exampleof aEulerian graph whichisnot Hamiltonian
Give an exampleof aHamiltonian graph whichisnot Eulerian.
Unit Il

Definemodular lattice, Provethat the set of al normal subgroup of agroup isamodular lattice
under setinclusion.

Obtain the conjunctive and disjunctive normal forms of the Boolean polynomial
f (X, X0 X X, ) = (%, UX9) .
State and provethe representation theorem for finite Boolean algebras.
Express each of the Boolean operations U, U and’ intermsof NAND operations.
Unitlll
Definethefollowingtermsand give oneexamplefor each.
() Automata
(i) Semi automata
(i)  Moolemachine.
Minimizethefollowing automaton

Slates S S

at a at a
') S0 s1 0 1
St S0 S2 0 1
S2 So S3 0 1
S3 S1 S2 0 1
S4 S1 S4 0 1
53 S5 st 1 0
S6 S5 st 1 0

Provethat every semi group can be embeddedinaMonoid.
If Fisafreesemi group with abasisB, provethat F isgenerated by B.



14.

15.

16.
17.

Unit1v
Let d be the distance of a linear code z Prove that d = minimum of the set of
{d(uu)/nui z,ntu}.
Provethat alinear code z with distanced detectsd-1 or fewer errors and thereisaword of
weight of whichz cannot detect.

Stateand proveHamming Bound Theorem.
Let z bealinear codeover F, of block length n=9 and minimum distance 5. Find themaximum

possibledimension ofz and themaximum possiblevalueof|z |.





