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Answer all questions 

Part-I 

1. Answer the following : 1 X 12 

a) Is <I> c X open in the matric space (X, d)? 

b) What is the interior of Q in R ? 

c) Let D ={ (x, y) E R2 
: x2 + y2 < 1}. Is D complete. 

d) If A, B are compact subsets of a 1netric space X. 

Is A u B compact ? 

e) What is the interior of the subset [O, l] c R. 

f) If A= [O, l] and B = [1, 2] what is the value of 

(Au 8 )0 ? 

g) By an example show that an arbitrary union of 

closed sets need not be closed. 
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· h) Define fixed point of the mapping T: X ➔ X . . 

i) What is the point of discontinui ty of 

(Sgn x]? 

j) G ive an example of a function which 1s 

continuous only at one point. 

k) Define diameter of a metric space. 

1) Give an example of a compact set which is not 

bounded. 

Part-II 

2. Answer any eight of the following : 2 x 8 

a) Show that (C [O, I], (, )) is an inner product 

space. 

b) Show that any open interval ( a, b) in R is an 

open ball. 

c) Show that the map x ➔ x2 from R to itself is 

continuous. 
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d) Show that any closed ')Uhsct of a compact set in 
a 1netric space X is co1npad . 

l l e) Sho\v that the sequence xn = l + - + ... + - 1s 
2 n 

not Cauchy. 

f) Let (X, d) be a metric space and A, B are subsets 
of X . Then show that Ac B ⇒ A0 c B0

• 

g) Show that the irrationals in R are of second 
category. 

1 h) Discuss the continuing of f(x) = X 
l X -e 

i) Show that f: (0, l) ➔ R defined by f(x) = Yx_ 
is not uniformly continuous. 

j) Show that the subset A c R 2 where 
A= { (x, y) : x2 -y2 > 4} is disconnected. 
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Part-III 

3. Answer any eight of the fallowing : 3 x 8 

a) Let (X, d) is a metric space. Define 

8(x, y) = min. {I, d(x, y)} for all x, YE X. Show 

that 8 is a metric on· X. 

b) Show that : 

U = {x, y) E R2 : xy -:t: O} is open in R2
. 

c) If {Ui : i E I) be a family of open sets in (X, d). 

Show that LJLJi is open in X. 
ie[ 

d) Show that any constant map from a metric space 

to another is continuous. 

e) Prove that f: [1, co ) ➔ R given by 

f ( x) = -1 
, n EN js uniformly continuous. 

x" 
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t) Show that 

t: neN }u{O} is compact in R. 

g) Show that the continuous image of a compact 

metric space is compact. 

{
o x=y 

h) Let X be a nonempty set and d( x, y) = ' 
1, xt:-y 

show that (X, d) is a complete metric space. 

i) Let (X, d) be a metric space and let F 
1
, F 

2 
be 

subsets of X. Then show that 

j) Let f(x) = sin Yx., x E R \ {O} . Show that 

lim d . H f(x) oes not exist. ence show the 
x ➔ O 

function f can not be extended to a continuous 

function of R . 
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Part-IV 

4. a) Prove that R is complete. 

OR 

7 

b) Prove that any nonempty open set in R is the 

union of countable family of painvise disjoint 

open intervals. 

5. a) State and prove Baire's catagory theorem. 7 

OR 

b) Prove that every infinite set has a countable 

infinite subset. 

6. a) Show that the closed ball B = B[O. l] c R 0 

IS homeomorphic 

Q = [- 1, 1]0 c R0
• 

OR 

to the cube 

7 

b) Show that any uni formly continous function 

carries Cauchy sequence to Cauchy sequence. 

But the converse is not true. 



L 

7. a) 

I 7 1 

P 10Vl ' that any l ( ,nipnt I ~u\)'•,et of a 1netric ()pace 

is ti l(1sccl nnd bou1Hkcl 7 

<)R 

b) Ptovc that any cont1nuous funct1on ' f ' from a 
cu1npac l space (X, d) to another 1netric space 
(Y, d) is hounded i.e. f(X) is a bounded subset 

of Y. 
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Part-I 

1. Answer the following 1x 12 

a) What is the characteristic of the ring z, x Z,x z,? 

b) What is the cardinality of an finite integral domain ? b) 
c) Give an example ofa commutative ring without c 

unit element. 

d) Find idempotent elements of Z? 

e) What are the maximal ideals of Z? 

t)Is every prime ideal of R is a maximal ideal of R ? 

Define principal ideal domain. 

h) If f(x) and g(x) are two non zero polynomial 
then what is the value of deg fix) g(x). 

i) List all the zero divisors of Z, 
Find zeros of x2 +3x +2 in Z, 

k) Determine whether x + 3x + 3 is irreducible 

over Q or not. 

How many elements are in z[i]/(3+1) ? 1) 
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Part-II 

2x8 2. Answer any eight of the following: 
a) Show that f0} is a prime ideal of Z. 
b) Find ail factor rings of Q. 
C)State Einstein criterion for irreducibility. 
d) Let R be a ring then show that 

-a)b = a(-b) = -(ab) for all a, b e R 
e) Find all homomorphic images of Z. 
)Show that 2x3+6x2+12x+6 is irreducible over Q. 
g) Show that Z/6Z is not a unique factorisation 

domain. 

h) Let R = {0, 2, 4, 6, 8} under addition and h) 
multiplication modulo 10. Write the addition 
table for R. 

i) Let a belongs to a ring R. Let S= {x e R|ax =0}. i) 
Show that S is a sub ring of R. 

i)Show that the function f: Z, >Z, given by 
fx)= 3x is not a homomorphism. 

Part-Ili 

3. Answer any eight of the following : 3 x 8 

Show that the only ideals of a field F are {0} a) 
and F itself. 

b) Le R be a ring with unity e. Then show that the b) 
mapping :Z> R given byn > ne is a ring 
homomorphism. 
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Show that the polynomial xP-l + xP-2+..+1 is c) 
irreducible over Q. 

d) If a, b are associates in an integral domain D. 

Then prove that (a)= (b) where (a) = ideal 

generated by a. 

Prove that an element 'a' in a field F is a zero of e) 
f(x) e F[x] if and only if (x - a) is a factor of 

f(x) in F[x] 

Prove that cancellation law hold in a ring R if 

and only if R has no divisors of O. 
f) 

g)Show that 13 is a reducible element in the 

ring z[i] 
Find the quotient and remainder upon dividing h 
f(x)= 3x + x*+2x+ 1 by g(x) =x + 4x+2. 

i)IfP is a prime number of the form 4n + 1, solve 

the congruence x2 =-1 mod P. 

) Show that Z[i] = {m + ni m, n e Z} where 

i=- 1 is an integral domain. 

a) Prove that if a ring has unity, it is uniquc. If a ring 
7 

Part-IV 
4. 

has a multiplicative inverse, it is unique. 

OR 
b) Prove that the centre of a ring R is a subring of R. 
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5. a) Let : R> S be a homomorphism of rings and 5. 

1 

let I e R be its kernel. Then prove that 

mR/I. 
OR 

b)Let R be a commutative ring with unity and 

A be an ideal of R. Then prove that R/A is an 

integral domain if and only if A is prime. 

6. a) In a principal ideal domain prove that an element 

is irreducible if and only if it is prime. 
OR 

b) Let F be a field. Then prove that f[x] is a 

principal ideal domain. 

7. a) Define Eucledian domain. Prove that 
every Euceldian domain is a principal ideal 

7 domain. 

OR 

b) Let F be a field and let P(x) E F[x]. Then prove 
that ( P(x)) is a maximal ideal in F[x] if and 
only if P(x) is irreducible over F. 

L-496-500 
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6 1. a) Construct the truth table for An(B A C). 

2 b) i) Define Proposition with an example. 

ii) Find the converse of the gollowing statement 

If the triangle is equiangular, then it is 

2 equilateral. 

OR 

c) Prove that the statement 

6 PAP-> q)> q is a tautology. 

2 d) i) Define Contrapositive of a statement 

ii) Find the negation of the statement 

If triangle ABC is right triangle, then 

2 ABP +| BC P = | AC P. 

(Turm Over L-341 
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2. a) Prove that 

AU (B C) = (A UB)n (A u C). 6 

b) 1) If Gopal is clever, then he is rich. 

Find the coverse and inverse of the above 

statement 2 

ii) Write the negation: 

It is raining and Mahanadi is flooded. 2 

OR 

Suppose that a class consist of a set S of c) 
100 students, 70 of which pass in geometry and 

60 pass in algebra. If no one failed in both the 

subjects, determine the number of students who 

passed in both algebra and geometry. 6 

d) i) Define conjunction and disjunction of two 

statements. 2 

ii) Draw the truth table for statement 

q P. 
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Prove that Congruence modulo relation on 

6 

3. a) 

integers is an equivalence relation. 

b)i) What do you mean by quantifier? 

2 ii) What is reflexive relation ? 

OR 

c) Show that 

6 B-A,- (B-A,) 
n=l i= 

d)i) Write the differences between finite and 

2 infinite sets. 

ii) What is Predicate? 

4. a) How many integer between 10 and 100 (both 

inclusive) consist of distinct odd digits ? 6 

b) i) Define equivalence relation. 

2 ii) IfA= {a, b}. Find the power set of A. 2 

OR 

Turn Over 
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c) Prove that the relation "greater than or equal to" 

6 on Z is a partial ordering relation. 

d) i) Let A={1, 2, 3}, B= {2, 3, 4} 

Let f= {(x, y)} e A x B:x<y} 

2 Find all elements of f. 

ii) Define one-one relation and one-many 

relation with examples. 2 
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