A Characterization of Groups
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Let S be a semigroup which has an element g such that
(i) for each x in S there is some y in S such that gy = z;
(ii) for each x in S there is some y in S such that yz = g.

Show that S is a group.

Note. According to Clifford and Preston [1, p. 4], Dickson [2] showed the desired conclusion
in the case that in (i) one can always take y = x (i.e., g is a left identity); it is permitted to

use this fact in the proof.
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