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4 SEM FYUGP MINMTH4

MATHEMATICS

( Minor )
Paper : MINMTH4
( Algebra )

Full Marks : 60

Time : 2 hours

The figures in the margin indicate full marks
Jor the questions
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State True or False :
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The set of all 2 x 2 matrices with
determinant 1 with entries from Qis

an Abelian group under matrix
multiplication.
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o U{x" ~1=0lxe C} @01 ¢ATH | 1 Prove that in a group G

{x" -1=0|x€ C} is a group under
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Write the inverse of jin Z,, j>O0.
Show that the set {1, 2, 3, 4} is a group

(c) RRCE cBa e B 2 with respect to ‘ X’.
Define an Abelian group.
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Show that the set S of positive irrational
numbers is not a group under usual
multiplication composition on it.

Is the set Zof integers a subgroup of the
additive group Q?

(e) o T A Bl (NS GFF A B0 | 2 (b) UQO) cob3 & e 2
Prove that identity element in a group is v ‘ ] .
unique. ] Write the order of the group U(10).
4 5 | (c) e
0 GL(ZZW[& 3]?1?9@@%1"?? 3 ¥ @ M GT 5, G «b S| 3
: Prove that centre of .
. . 4 5], 1 subgroup of a group G is a
Find the inverse of [6 3] in GL@, Z.). ; group of G.
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3. (a)
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Prove that a necessary and sufficient
condition for a non-empty subset H of a
group G to be a subgroup of G is that
abe H=abley
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Write the definition of cyclic group. Prove
that a finite group of order n is cyclic if
and only if it has an element of order n,

Wﬁm%%mﬁmﬁmrmqwmfmﬁ
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gHg™! =HVge G.

Define normal subgroup. Prove that His
a normal subgroup of a group G if and
only if gHg™! = HVge G,
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1+4=5
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State and prove Lagrange’s theorem.
241 / Or
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(i) Ha = Hb, I 5 W2 ab™' € H;

(i) Ha 961 G3 Toeam =9 I wie ez
ae H.

Let H be a subgroup of a group G and
a, be G, then prove that—

(i) Ha=Hbif and only if ab™" € H;

(i) Hais a subgroup of G if and only if
ae H.
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Give an example of a non-commutative

ring.

a5 Req @9 (e e |

Define unit element in a ring.
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Prove that any finite non-zero ring R
without zero division is a division ring.

Give an example of a subring which is
not an ideal.

(d) = 39 @ RS &A@ a, bI AR 2
Prove that for all q, b in ring R %k &
a-b) = (-a)b = -ab
(e) RS A Z,, e TG 27 | 2

Show that Z,, is not an integral domain.

() o9 A @ GO R RT Topmi® S=¢, R
s 27 I W 9T I a-be S T
abe SVa, be S. 4

Prove that a subset S# ¢ of a ring Ris a
sub-ring of Rif and only ifa-~be S and
abe SVa be S.

(g) M9 1 @ RReI R @ 1 wifas 4
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Prove that for any two ideals A and. Bofa
ring R, A+B is an ideal of R containing
both A and B.
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