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) Show that the set

G: {(; 
b) t"a*o\

forms a group under the matrix multiplication, whdre a,b,d, € Q, the set of rationai
numbers.

An element a is called an idempotent element if. a * a : r. |ro,r" that a group with
binary operation * has exactly one idempotent element. I
W' : e for all elements o in a group G, then show that G is abelian.

o and b are commutative elements of a group G. Using the mathematical induc-
or otherwise, prove that (ab)" - &17'brt' for each positive integer rz.

that a nonempty subset ,f;I of a group G is a subgroup of G if and only if
a,b € H implies thal ab e H,
a € H impiies that o-1 e 1/.

G be a $oup and a be a lixed element of G. Prove the foliowing:

i. the centralizer
C(a):{geGlga:ag}

is a subgroup of G,

For any a e G, C(a) : C(o-').



3. (a) Prove that every cyclic group is abelian.

(b) Find the orders of each subgroup of the cyclic group Z2a. List every generator of

subgroups of order 6 rn Z2a.

(c) Let Gbeagroup anddefineamap,\,:G "---+G b;,)n(4,) :ga. Provethat.\,
permutation of G.

(d) Express the following permutations of {1,2,3,4,5,6,7,8} as a product of disjr

4. (")

(b)

5. (u)

cycles and then as a product of transpositions.

. /t, 2 J 4 5 6 z 8\
' \u 2 6 J T 4 b r)
.lt2z4s6T 8\
't \e 6 4 1 8 2 b T)

Let $: G - G' be a homomorphism between the groups G and G'. Pr.ove

is the identity element of G, then /(e) is the identity element of G'.

i. q6:]R. --* GI2(R) define bV ,b@): (l :)

ii. (t:R *-> Gr2(R) define by d(a) : (l ?)

Which of the following maps are homomorphisms? if the map is a homomo
find it's kernel.

(.)

where IR* : lR - {0} and Gtr2(lR) is a group of 2 x 2 matrices in $
If $ : G --+ H is a group homomorphism and G is abelian, prove6that cb(G)

ai:elian. r I

,/

Let H be a subgroup of a group G and g e G. Prove lhat Hg: I/ if and

9QH.
If I/ and K aresubgroups of a gronp G and g € G,show that g(H nK) : g

State the Lagrarzge's th,eore'nz. Using the Lagrange's theorem or otherwise
index of the following suitgroups:

i, thc index of (3) tn 224,

ii. the index of (18) rn 2,36.

Find the partition of Zp into cosets of the subgroup (2).

(b)

(.)

(d)



(a) LetI/beasubgroupof agroupG. Provethatif Gisabelian,then GlHisabelian.
(b) Let T be the group of nonsingular upper triangular 2 x 2 malrices with entries in IR;

that is, matrices of the form

la bl

Lo c)'
where o,,b,c € lR and acIA. Let U consists of rnatrices of the form

where r € IR. Prove the foilowing:

i. U is a subgroup of ?,
ii. U is abelian,

iii. U is normal in T,
iv, TIU is abelian.
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