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Answer all groups as per instructions.
Figures in the right hand margin indicate marks.
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GROUP - A
1. Answer any eight questions. | [1x8
(a) Round off .the numbers 865250 and 37.46235 to four signifi-
cant figures.
(b) Multiply the floating ‘point numbers 0.1111E10 and 0.1234E15.
(c) If Ais an eigen value of the matrix A then X is also an eigen
value of AT, (Is it true ?)
(d) Whatis Interpolation ?
(e) State the convergence of Newton Raphson method.
(f) Whatis the Error Term in Lagrangian Interpolation formula ?
(g) Iff(x)=3x+1, fl i o X lim 7

(h)

What is characteristic equation ?

RITC.




2. Answer'_an_.yieij_;q_hiﬁ of the

74




[3]

(h) Prove Ezf(xi) = f(x. + 2h), where E is shift operator.

2
dx

(i) Find the value x using Trapezoidal Rule, Taking n = 2.
1

() Consider an expression

¥ 42x2354%x0.0246
7 7.47%56.3

Find the absolute error in the result.

GROUP - C

3. Answer any eight of the following. . [2x 8

(@) Calculate the relative error in computing y = x> + 3x* — x for
x =2 and V2 = 1.4.

(b) Compute Az{xf(x)}.

(c) Derive §=E”%—E ”

1
(d) n? =1+Z52 (Prove it.)

ety i |
(e) Find it forx—‘I.Ovusmg

X 1.0 1. 1:2

fx) | 1.266 | 1.326 | 1.393

P.T.O.



[4]
(f) Locate the real roots of f(x) = x*—8x+ 5 (only interval)
(@) What is consistent and inconsistent system of equation ?

(h) Compute V2 using Newton Raphson Method.

(i) Perform two iterations of Secant method to find the root of

f(x) =x>—x+7.
() Showthat, A and A~ have same set of Eigen values.

. GROUP -D

4. answerany four questions.

9.2

il : vl :
(a) Evaluate _[ In X using Simpson'’s 3 rd rule and compare the
4 - ‘

result with exact value taking h = 0.1. [6
(b) Find a real root of sin x = 10(x — 1). [6
(c) Find the eigen value of eigen vector of [6
o ] 2
A=]|0 i1 e
11 2 il
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[9]
(d) Some by Gauss Jordan method : [6

Gx+ 3y +22=6
ox +dy+ 3z =0

20x + 15y + 122 =0

(e) Derive Lagrangian Interpolation Formula. [6
o : cdy o dly
(f) Using the following table, obtain o and i forx=1.0 [6
X o e el e 14

fx) | 12661 | 1.3262 | 13937 | 14693 | 15334

(g) Prove that, the Newton-Raphson method is said to have a
quadratic rate of convergence. [6

APVN-KNJ-Sem-IV-23-Math(CC-8)/45
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GROUP - A

Answer all questions and fill in the blanks as required.  [1 x 12

(a) Ina metric space [X, d], d(x, y) = 0, iff

(b) Every metric is a pseudo metric. (Write True / False)

(c) The metric space defined on real numbers is called —

(€)

(Choose the most appropriate one.)

(i) Discrete metric space | (i) Indiscrete metric space
(iify Usual metric space (iv) None of these

R with usual metric is (Choose the most appropriate one.)
(i) 1st countable space (i) 2nd countable space
(i) both 1st and 2nd countable spaces

(iv) None of these

P.T.O.



[2]

(d) The metric space R is a subspace of the metric space C
(Write True / False.) |

() The spaceLP 1% P < o0, is separable. (Write True or False.)

(g) If fand g are continuous, then fg is

(h) The |mage of a Cauchy sequence under a uniform continu-

ous map is Cauchy sequence. (Write True / False.)

-(l) The metric space [0, 1] and [0, 2] with the usual metric are
horneornorphlc (Wnte True / False.)

(|) i In a metrlc space every convergent sequence has:

(Choosethe mosy approprlate one.)

(u) unique limit

(lv) None of these

2. Answer any.e sight t of | f the ‘l*‘“\“kﬁ\mlm SRR : [2 Lo

(a) Define usual metric space.

APVN-KNJ-Sem-IV-23-Math(CC-9



(b)
(c)
(d)
(€)
(f)
Q)
(h)
(i)
()

[3]
Define diameter of a set.
What do you mean by limit point of a set ?
Define subspace of a metric space.
Explain 1st countable space.
State Cantor’s theorem.

Is R compact ? Explain.

Give an example of a totally bounded metric space.

State contraction 'mapp'ing principle.
Define nowhere dense subset.

GROUP - C

3. Answer any eight of the following.

[3 x 8

(@) Prove that, the union of two open sets is an open set in a

metric space.

(b) Prove that a convergent sequence in a metric space is

(c) Prove that in any metric space (X, d), each open ball is an

Cauchy sequence,

open set,

BRI

R vy, e SN e



|

(d)

€)
(F)

(9)

(h)

(),

[4]

Prove that, the complement of an open set in a metric space
(X, d)Is a closed set in X.

Define open and closed sets and give one example of each.

Prove that composition of two uniformly continuous functions
is uniformly continuous.

Prove that in any metric épace, there is a countable base at
each point.

Define interior of a set A, where A is a subset of a metric
space (X, d). If X=Rand dis the usual metricand A =11, 2]
U 13, 4 [, then write int A.

ls1=[0,1] homeomofphic to IXI ? Explain.

If amapping f: X — Y'is continuous on X, then prove that
£1(F) is closed in X, for all closed subsets F of Y.

GROUP - D

4. Answer any four questions.

(a)

(b)

The function d : R x R — R is defined by d(x, y) = [x—y|. ¥'X,

y € R. Prove that d is a metric on the set R of all real num-
bers. B [7

Prove that a compact metric space is complete. Is it seP
rable ? Explain, 4

APVN-KNJ-Sem-IV-23-Math(CC-9)/45



[5]

(¢) State and prove Baire's category theorem. [/

(d) LetX =R orC be a metric space. fG, , G,, .- G, are open

subsets of X, then prove that ﬂGi IS open. [7
i=1

(e) Provethat C [a, b], the set of all continuous functions defined

on [a, b] is a complete metric space in the supremum metric.
[7

(f) State and prove Cantor’s theorem. 7 |

(g) Let (X, d) be a metric space and Y a subset of X. Then prove
that Y is closed and bounded. [7

APVN-KNJ-Sem-IV-23-Math(CC-9)/45
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GROUP - A

1. Answer all questions and fill in the blanks as required. [lix A2

(a)

(b)

(d)

(e)

(f)

(9)

The set is the trivial subring of R.

The ring of integers is an integral domain. (True/ False)
If (a)=(3)(4), then what is the value of a ?

Write down the condition under which an integer n with deci-
mal representationa, a,_, ...... a, Is divisible by 9.

Let ¢ is @ homomorphism from aring R to aring S. ¢ is an
isomorphism if and only if.¢ is onto and Ker ¢ =

Every ideal of aring R is the Kernel of a ring homomorphism
of R. (True / False)

Let F be a field, a € F, and f(x) € F[x]. Then what is the re-
mainder in the division of f(x) by x —a ?

RT.Q.
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D)

(e)

[3]

Show that the mapping a + bi — a — bi is a ring homomor-
phism from € onto C.

(f) Determine all ring homomorphisms from Z to Z.

(@) Show that x? + 3x + 2 has four zeros in Z.

(h) Show that the polynomial 3x® + 15x* — 20x° + 10x + 20 is
irreducible over Q.

(i) Prove that the ring Z is a Euclidean domain.

(j) Define unique factorization domain.

- GROUP - C

Answer any eight of the following. ‘ [3x8

(a) Show that the set of Gaussian integers Z[ij={a+bi|a,be
Z} is a subring of the complex number C.

(b) Provethata ring that is cyclic under addition is commutative.

(c) Showthatthe ideal (x) is a prime ideal in Z[x] but not a maxi-
mal ideal in Z[x].

(d) Consider the mapping from M,(Z) In to Z given by

Vil . iy :
|' } _sa. Prove or disprove that this is a ring homomor-
¢

phism.
RT.O.




L2l

(e) If Dis an integral domain, then show that D[x] is an integral
domain.

(f) LetF be afield and let p(x), a(x), b(x) € F[x]. If p(x) is irreduc-
ible over F and p(x) | a(x) . b(x), then show that p(x) | a(x) or

p(x) | b(x).

(g) Prove that the polynomial x? — 2 is irreducible over Q but re-
ducible over R. |

(h) Let D be a Euclidean domain with measure d. Show that if a
and b are associates in D, then d(a) = d(b).

() InZ[i], show that 3 is i“rre'dUc:i-bl,e_ but 2 and 5 are not.

(j) Prove that every E,u,clide'-a'n 'd'o,niﬁvéin' is a principal domain.

GROUP-D
4. Answer any four quesfions. _‘
(a) Prove that afinite integ»ral*domain is a field. - 7

(b) Prove that the int'ersectli'_on' of any set of ideals of a ring is an
ideal, | ) | [7

(c) LetR be acommutative ring with unity and let A be an ideal of

R. Then prove that R/A Is an integral domain if and only ifAis
prime. [7

APVN-KNJ-Sem-IV-23-Math(CC-10)/45




[5]

(d) Let ¢ be a ring homomdrphism from a ring R to a ring S.
Then prove that Ker ¢ = {r € R | ¢(r) = 0} is an ideal of R.
i, 7

~ (e) If Fisafield, then show tha_t Ifl[x] is a principal ideal domain.

(f) Prove that the product of two primitive polynomials is primi-

|={a+by—5 |abe Z} is an
ique factorization domain.  [7
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GROUP -A

1.  Answer all questions and fill in the blanks as required. %12
e

(a) How many elements are in the power set of the power set of
the empty set 7

iF

(b) Suppose a relation R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 1)} on
S ={1, 2, 3}. Here R is known as relation.

(c) Let X ={a, b}and Y = {1, 2, 3}. Then write the number of
functions from X to Y.

(d) If —1165 € [r], thenfind r ?
(e) Find the greatest common divisor of 630 and 196.

(f) If aand b are relatively prime, then HCF (a, b) =

RO
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[3]

(d) Show thatif alc and b|d, then ablcd, a, b,c,deZ

(e) Solve 5x + 2y = 9 and x — 3y = =5 by using Cramer’s rule.

e, =
(f) IfA:(3 5], 5| _1|thenfind AB.

0
L 2)

1 1-1

; is Hermitian matrix.
1+1 2 ‘

(g) Show that [

(h) Prove that the vector (1, 0, 1), (1, 1, 0) and (1, 1, —1) are

linearly independent.
(i) Inany vector space V. show that (i) OU =0 (i) (1)U =-u
for any u € V.

Gl e ibe linear map, then prove that N(T) is subspace

of U.

GROUP - C

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

(a) Check whether the compound statement [~p A (P V q)]—q

is a tautology or not.

. ax
(b) Letf:R—>R defined by f(x) = e where a and b are non

zero real numbers. Then prove that f is one-to-one.

RIT.Q.

e




(c) Show that the oben~‘ihtewé5l.s (-2, ,’2) and (1, 9) have same
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[5]

GROUP -D

4. Answer any four questions.
(a) Show that composition of bijective function is bijective.  [7

(b) Fora, b € Zdefinea~bif and only if a=b mod 5. [7
(i) Prove that ~ is an equivalence relation.

(i) Find all equivalence classes for congruence mod 9.

(C) 12288l +n(n+1)= n(n+1§(n+2)

Prove it by method of induction. [7

(d) Ifa=x(modn)andb= y(mod n) then prove that
i) a+b=(x+y)modn
(i) ab=xy(mod n) [7

(e) Determine the rank and nullity of the matrix.

2
i e
:
1

by reducing it to row-reduced echelon form. [7

RTO.
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pace V, then prove that

',s,pondnng ei'gen vec-




