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. Prove or disprove that the following sets are groups under addition;
(a) the set of all rational numbers of absolute value > 1 together with o.

(b) the set of rational numbers with denominators equal to 1 or 2. [10]
. Write all the distinct right cosets of H = {5m|m € Z} in (Z, +). 6]
. State and prove Lagrange’s Theorem on groups. Prove or disprove the converse part of it. [12]

. (a) If H and K are subgroups of a group G such that o(H) > /o(G), o(K) > /o(G) then
prove or disprove that o(H N K) > 1.

(b) If G is a group of order 77 then at most how many subgroups of order 11 does G may have?

Give reasons. [10]

. Define a normal subgroup of a group. Verify whether the subgroup {(1), (1 3)} of S3 is normal

or not. 6]

. Define a group homomrphism and prove that every homomorphic image of a group G is iso-

morphic to a quotient group of G. [12]

. (a) Solve for x € Sy, given (1 4 2)? .= (2 3 4).

(b) Find the order of
123456 78
345216387)

. (a) Verify whether (1 2)(3 4) ~ (2 3)(4 1) in S,.

8]

(b) In S7 consider 0 =(1 3 2 5 T)and u=(2 5 3 1 7). Find 7 € S7 such that To7™! = p.
(6]
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