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Instructions to Candidates:

L.

2,
a.
b.
2 a.
b.
3. a
b.

Answer any Five questions.

All questions carry equal marks.

Define Riemann integral, Refinement and Riemann - stieltjes integral. (8)

A function fis integrable with respect to @ on [a,b] ifand only if for every e> 0 there
exists a partition p of [a,b] such that (8)

U(p’faa)_[‘(psfaa) <e. .
If SeR(e) and feR(e,) then S eR(g, +a,) and

I:fd(al +a2)=J.jfda, +ijdo:2 and if feR(a) and C a +ve constant, then

feR(Ca) and | fi(a)=C[ fda. (8)
Suppose f e R(a) onfab] m< f<M ¢ iscontinuos on [m, M] and A(x) = g[ £(x)]
onfa,b] Then 4 e R(a) on[a,b]. (8)
If /e R on[a,b]and ifthere is a differentiable function F on [a,b] such that F'= f
then [ £(x)dx = F(b)~ F(a). (8)
- Show that the series Z a,(x)g,(x) will be uniformly convergent on [a,b] if (8)

1. Thesequence < g,(x) > is a positive monotonic decreasing sequence converging

uniformly to zero for all x e[a,5].

<k, Vxela,b] and Vne N,k is a fixed number independent

2. £ ="2 a,(x)

of x.
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4. a  Testfor the uniform convergence the series Z xe™™ in the interval [0,1]. (8)

n=0

b. If{/,} is a pointwise bounded sequence of complex functions on a countable set E.

Then show that {f } has a sequence { f Nk} suchthat { £ k(x)} converges for every

xek. - ' _ C)
5. a  Stateand prove Abel's theorem. : (8)
ey ¥ o2 '
b. Showthat log(l+x)=x —7+ = —1<x<1,and deduce that,
L=
| =l——t———+.....
og(x) 5 + T - (8)

6. a  Prove that there exists a positive number 7 such that C(z/2)=0 and C(x)>0, for

0<x<z/2 ,where r is the smallest positive root of the equation C(x) = 0. (8)

b.  Iffis bounded and integrable on [-z, z] and if ax , b, are its fourier coefficient, then

> (a2 +5}) converges. o (8)

n=1

7. a  Find the Fourier series generated by the périodic function |x| of period 27, Also

compute the value of series at 0, 2z, —3x. (8)
b.  Alinear operator T on a finite dimensional vector space X is One - to - One if and only
iftherange of Tisall of X. . : 8

8.  State and prove Rank - Theorem. : ; - (16)

PGIS-032-A-22 | @)




n-1

4. a  Testfor the uniform convergence the series Z xe™™ in the interval [0,1]. (8)

n=0

b. If{/,} is a pointwise bounded sequence of complex functions on a countable set E.

Then show that {f } has a sequence { f Mk} suchthat { £ k(x)} converges for every

xek. _ ' (8
5. a  Stateand prove Abel's theorem. : (8)
o ¥ % oy .
b. Showthat log(l+x)=x —7+ = —1<x<1,anddeduce that,
B e
| =l-—t———+...
og(x) 5 + S + . | (8)

6. a  Prove that there exists a positive number 7 such that C(z/2)=0 and C(x)>0, for

0<x<sz/2 ,where r is the smallest positive root of the equation C(x) = 0. (8)

b.  Iffis bounded and integrable on [z, z] and if ax , b, are its fourier coefficient, then

>(a2+5}) converges. s (8)

n=l1

7. a  Find the Fourier series generated by the périodic function |x| of period 27, Also

compute the value of series at 0, 2z, —3x. (8
b.  Alinear operator T on a finite dimensional vector space X is One - to - One if and only
iftherangeof Tisall of X. . : 8)

8. State and prove Rank - Theorem. ; - (16)

PGIS-032-A-22 ' @)




Roll No.

[Total No. of Pages : 2
. PGIS-033-A-22
M.Sc. I Semester Degree Examination
MATHEMATICS
Algebra - I
Paper - HCT - 1.2
Time : 3 Hours | Maximum Marks : 80

Instructions to Candidates:

i

2.4

1= 4
b.
S
b.

4 a.
b.

8
b.

6. o
E

Answer any five questions.

-All questions carry equal marks.

Define Centraliser, centre of a group, conjugate element. Prove that the relation of

. conjugacy is an equivalence relation in G. - (8

Prove that every quotient group of a cyclic group is cyclic but not convergency.(8)

Ifp is a prime number and G is a non - abelian group of order p*, show that the centre
of G has exactly P elements. : - (8)

Suppose H and K are subgroups of a ﬁmtc group G. Also let O(H)>,/O(G),

O(K) > JO(G) then show that H N K = {e}. ' (8)
Define external and internal direct products. ‘(8)
State and prove cauchy theorem for finite Abelian group. , ®)
State and prove Third sylow theorem. _ (8)
State and pf(;ve Scheiers theorem. | 8)

Define ring, Euclidean domain. Let R be a euclidean domain. Then show that a € R
s a unit iff d(a) = d(1). - _ (8)

State and prove Unique Eactorisation domain. : 3)
Let P be a prime integer and suppose that for some integer C relatively prime to P

and for the integers x and y x* + y* = ¢p then show that p can be written as the sum

of squares of two integers a,b such that p=a*+5*, : 8)
State and prove FERMAT theorem. ' (8)
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7. a  IfFisafield, then show that F[x] is a Euclidean domain. o 48)

b. LetR beaunique factorisation Domain. Then the product of two primitive polynomials

over R is also a primitive polynomial. (8)

8. a State and prove Gauss theorem. (8)
b. Define R - module submodule and isomorphism of R - module. (8)
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Instructions to Candidates:

i
2.

b)

b)
4. a)

b)

Solve any Five questions.

All questions carry EQUAL marks.

For any real x, and constants «, 8 prove that there exists a solution ¢ of the initial

value problem L(y) =y"+ay'+a,y =0, with y(x;) =, y'(x,) = in —0<x <0 .(8)

Haad.. .~ ,¢, are n solutions of L(y) = 0 on I, then show that they are linearly
independent iff (g, y,.......4,) # 0 Vx. : - (8)
If a,a,,........a, are any n constants and X, be any real number, then there exists a

solution - ¢ of L(p)=y"+ay+ay=0 on —wo<x<owosatisfying

B(x,) = @, @' (%)) = Cysnens P1—1D)(xp) = ,, . : : (8)

LTetd d ..o ,@. be n linearly independent solutions of L(y) = y"+¢, y'-|; a,y=0 on

I. If ¢ is any solution of L(y) = 0 then it can be written in the form

4= Chd+Cd +:iini +C.d where C, C .. pC are constants. (8)

Define adjoint and self adjoint equation. Further transform the following equations
into equivalent self - adjoint equation and write the equation

i. x*y"-2xy'+2y=0. : :
i £y g(y'=0. i

State and prove sturm separation theorem. : : (8)
State and prove sturm comparison theorem. : _ (8)

Show that the zeros of the functions asinx+bcosx and ¢ Sin x+dcosx are distinét
and occur alternately whenever ad —bc # 0. _ (8)
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5 a)
b)
6 a)
b)
F a)
b)
8 a)
b)

Define ordinary and singular points, Further, explain the method of solving second

order linear differential equation for which x =0 is an ordinary point. (8)
Solve x(x—1)y"+(3x—1)y'+y =0 by Frobenius method. (8)
Define the following :

i. = Orthogonal set of functlons
ii.  Orthonormal set of functions.

iii. Orthonormal set of functions with respect toa weight functlons (8)
Find the power series solution of the initial value problem xy”+y'+2y=0,in powers
of (x-1) with initial conditions y(0) =2, y'(0)=4. ] : (8)
Explain Gram - schmidt process of orthonormalization. £

Show that the functions f,(x) =4, f,(x)=x* are orthogonal on the interval (-2,2) and
determine constants A and B so that the functions f,(x) =1+ AX + BX” is orthogonal
to both f, and £,. , (8)

Prove that eigen functions correspondings to different eigen values are orthogonal
with respect to some weight function. (8

Find the eigen vaues and the corresponding cigén functions of Y¥"+ AX =0, with
X(0)=0and X'(L)=0 s 3)
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Instructions to Candidates:

1.
2

15d)

b)

Answer any five questions.

All questions carry equal marks.

What is propositional logic? Discus existential quantification and universal
quantification of a predicate with suitable examples .. . @)
Define : : : (6)
i)  Tautology. . ‘

ii) Contradiction and discuss various forms of tautologies.

Determine whether the following argument is logically correct. 6)
If I work hard and I have talent, then I will get a good job
IfI get a good job, then I will be happy .

..I will be not happy, then 1 did not work hard

or i did not have a talent.
Show by mathematical induction that any finite non empty set is countable. (4)

Suppose that a valid computer password consists of seven characters, the first of
which is a letter chosen from the set {A,B,C,D,E,F,G} and the remaining six characters
are letters chosen from the english alphabet or a digit. How many different passwords
are possible? (6)-

If S and T are any two finite sets and ST = ¢, then prove that |SuT|=|S|+|T|.(6)

- Write the numeric function corresponding to the generating functions.

: W s

L e e

= ot .

i = 4)

PGIS-035-A-22/2022 - 1) : [Contd....




b) Solve the recurrence relation a, =a, | +a, ,. - (6)
¢)  Solve the recurrence relation 4a, —20a, | +17a,_,—4a,_, =0. ' (6)
4. a) Solve '
a+a,_ =3r2". : : (6)
b) Solve a, +6a, +9a, ,=3 witha =1anda = 1. )
¢)  Describe the method of solution of recurrence relations by the method of generating
- functions. 4)
5. @) Definethe following and explain with examples. ' (6)
i.  Reflexive relation.
ii.  Symmetric relation.
iii. Asymmetric relation.
iv.  Transitive relation.
b) LetL bea lattice, then for every a and b in L prove that
i. avb=biff g<p.
ii. anb=aiffgub=b." . - (10)
6. a) Ifthejoin operation is distributive over the meet operation, then prove that, the meet
operation is distributive over the join operation. (6)
b} Lt (v 2 —) be a finite boolean algebra. Let b be any non zero element in A and
@\ O3ve i .a, be all the atoms of A such that g,<b, then prove that
b=gvav...va,. : : (6)
c)  Write a note on switching circuits. 4)
7. a) Prove that every group of order 4 is abelian. ' : 4)
b) Prove that, the set of all even permutations on a set S forms a group with respect to
composition of permutations. S (6)
¢) Prove that the relation 4 =pmod /A is an equivalence relation. ' (6)
8. a) Describe the process of coding of binary information and error detection. (6)
b) Find the weight of each of the following words in B°.
(1) x =10000 (ii) x = 11100 (iii) x = 11111 (iv) x = 00000. ‘ “)
c) Provethat, an encoding function ,: g _ 3" can detect k or fewer errors if and only .
if its minimum distance is at least (K+1). : (6)
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