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1.

The figures in the mongin indicate full marks,
Naotations and symibols have their waual meanings.
Group-A
4 Marks

Answer any four guestions ; [4x1=4]
(a) State Density property of R

(b) Let f: R = R be a hmetion satisfyving the condition |f(x) — f{n)] < (& —y) for
all x, y € K. Prove that f is constant funetion on B

(€) Test the convergence of the series | — 3 % = (s
(d) Show by an example thal every boinded sequenice mav not be n converzent s~
LR R

(e} Show thal the sot of all perfect square integers s » denumberahie sof.

(F) Give an example of a function f which is conlinuous on a point of its domain bul
not dilferentiable.

(g} Reduce Rolle's theorem from Lagranse's mean value theorem.

Group-B
10 Wiarks
Answer any two questions 12%5=10]

. Prove that the sequence {u,} defined by uy = 7 and w, .y = 71 w, foralln = |

converges to the positive root of the equation 27 —r —7 =10, |5

Prove that an absolutely convergent series js convergent. s the converse true? Justify
YO ANSWET, [3+2



4 Tiet og, 8y, .y i, be real nunibers S.‘El!.lh‘.[}"lﬂg the relation ag - 2 4 F - 13 =0

Show that the equation ay + apr 4 aga? 4 <« - + a7 = 0 has a{ iEH.Ht. one real rool in

(0. 1). [5]

. (a) Let [ be the unction detined on B by

flz)=="+1,ilr€Q
=z, ileec®lR-Q.

Prove that [ has & discontimaity of the second land at eyery point ¢ m B {4

(b) Let ¥ be a Lipschitz fanction defined on a domain D, Show that W s aniformly

conlinuous on . 1]
Group-C
18 Marks

Answer any two questions ; |239=18]

. (a) Prove that (14 2)7 > (1 -;—r}!" ifr,yeRandr >y > 0 1]

(b) Show that f(z) = |z|. where [z] is the greatest integer function has a jump discon-

tinuity al each integral value of », the jump being 1. 2]
(¢) Prove that the function g defined on B by g{z) = ; € R s nniformly contin-
uons on K. {3
. (a) Test the convergence of theseries 1T+ 2 f L b @ b e b e 1o [3]

(b) Let f be a Amction defined on B by
flx) = ——, ifx £0

1 e=
=0, ifxz=10
Show that [ s not dilferentiable av 0. [3]
(c)Prove that lim {3““”2“”1 npmh f——-:. 13
Tl—H0
- (a) Show that 1 and —1 are the limits of A= {(—1)" + 2 :m € W, n € N}. [2]
(b) Let S he a subset of B. Show thal S is closed sel if and orily if § = 5. [4]

(e) Show that {1  L}"*1 is & monatone decreasing sequence. Also find it’s limit. [1]
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Group-A
L Answerany four questions. 4% 1=l

{a) ¥ind the order of each element of U 5.

{b) Give an example of a non-cyclic commutative group.

(e} Debine GL{n, R].
(d) Give an example of a finite ring with unity.

{#) Provethatina Boolesnring K, 2 +a =0 loreverya £ K.

(f) Find all the 2em divisor in the ring 245,

(g) Show that the unity elements of a ring and its subring may be

different by the help of an example.

Group-B

Atiswer any bvo quiesions, 2x5=10

2 Prove that every that every group of prime order is cyclic 1y the
cutvenee true? Justify your answier witham example. I5]

PLO.

3 Let ¢ : (G.o) — (G, +) is a homomorphism. Prove that Kerg is a
normial subgroup of G 151
4. Ip the ring Z[i|, Show that | = {a + bi & Z{i||a,b are even | is an
ideal of Z[i] but mob o maximal ideal of Z[il. 51

5. Define simple ring. Prpve that the set Ma(R), the ing otall 2 x 2
over the field of real numbers is simple. I5]

Group-C
Answer any bwo questions 2w 9=18
6, (a) Show that the direct product £, = Z4 of the cydlic group Z,,
and &y is nat a cyelic group. 141
(b i Prove that a subgroup M of a gooup G is normal if and
anly if alla™ Ve 1 for every ain G,
ii. Prove that a subgroup K = |po, ) | is not o normal sub-
group of 53, [3+2]
7. {a) Prove that the ring (£, +, ) is an inteégral domain if and only
i nis prime, |4)
(b) Prove that in ring A with unity an ideal M is a maximal ideal
if and only if the quotient ting K/ M is a field. i51

f. {a) U G be a finite commutative group and d be a positive divisor
of oG then show that G has a subgroup of order i, |4]

b

(b] Prove that the set of all matrices 3"f1 = R} forms
o

a field under matrix addition and multiplication. I5]

H



