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(a) Let Ny ={leN|[{>0}.

(i) Prove that, for all a,b € N, if @ > b then ged(a,b) = ged(a — b, b).
[4 marks]

(7) Prove the following statement for all ¢ € N,

VneN,.VreN,. ged2™ —1,2" —1) = ged(2" — 1,2" — 1)

[Hint: Proceed by induction on g]. [6 marks]

(74) Prove that, for all ¢,n € N, ged(29™ —1,2" — 1) = 2" — 1. [2 marks]

(iv) For m,n € N, give a formula for ged(2™ — 1,2" — 1). Briefly justify your
answer. [2 marks|

(b) Prove that there is no surjection from N to (N = {0,1}). [6 marks]



