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Answet Four Questions only.
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01. (a) Prove that the set of matrices K = {[
=2x  2x

]:x € JR‘} isa group under

matrix multiplication, giving its identity and the inverse of a typical element.

(b) Let § = {(x,y) xeR,ye IR'} -An operation o s defined on S by
(%5 31) 0 (33532 ) = (%7, + %1%, 0,9, ) . Prove that (,0)is a group.

02. (a) Prove that-the intersection of two-subgroups H.and K of a .grhup~Q is a_; _
subgroup. :
(b)Let D=7ZxZ be a group under * defined by

(a,6)*(c, a') = (a+c,(—1)c b +d).Determine whether H = {(a,O) lae Z} and
K= {(0, a)lae Z} are subgroups of D, where Z is the set of integers.

03. (a) Is Q"a subgroup of the group of real numbers of the form a+5~/2, where
a,b e Qand a, b not simultaneously zero, under the multiplication?




(b)LetA4 ={iao'z,o's,o’sa}’p?’za?’3,?’4,J’sa75=7’1a73}Where ¢
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Show that the S = {i, 0,,05,04 } is a subgroup of 4,.

04.(a) Let G=Z, the additive group of integers. What is (1)y?
(b) Find the subgroup of the multiplicative group of rationals generated by {2}
(c) Determine the subgroup H of S generated by the cycles (1 2 3)and (2 3).

05. (a) If a and b are elemefts of a group G and a~'b’a = ba, then ptove thatb = a.
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ptoduct of disjoint cycles.

(b) Write « =(

06. (a) Find the order of each of the élements 2.,3,5 in the group (Z’;,@) ,where ®is

defined by multiplication under non-zero integer modulo 7 . Show that every
element of this group can be written as a power of the element 3.

(b) Find the order of each of the following matrices in the group GL (2,R), the
multiplicative group of 2% 2 non-singular matrices over R:

@45 1) wo=(5 1)
(e)C = (Fol B
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