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MATHS 255 SC Answers for Collaborative Tutorial 3 August 26, 2002

1. Modified Euclidean Algorithm gives the following results:

2.

n X y
462 1 0 T
54 0 1 T2
30 1 -1 T — 87’2
24 -1 9 To — T3
6 2 -17 s — T4
0 * * ry—drs

Thus ged(462,54) = 6 and 6 = 2 - 465 + (—17) - 54.

(a) Let ¢ € N and suppose ¢ = p]'p3* ... p/*, where each v; > 0. Then
ac=b = PPt i =y )]
= o, +7 =0 by the uniqueness of FTA.

Thus a | b <= «; < ;.

Let d=p"py?...p/"and D ={zx € N: 2z |a A x| b}. Then m; = min{w;, 3;} < o, and
by (a) above, d | a. Similarly, d | b and d € D.

Let ¢ = pl'p?...p}* € D. Then ¢ | a and by (a) again, each 1; < ;. Similarly, each
n; < f3;, so that n; < m; and ¢ | d. In particular, ¢ < d and d = ged(a, b).

Let m = pMpd? . pM and M ={y € N:a|y A b|y}. Then M; = max{oy, 5;} > a,
and by (a) above, a | m. Similarly, b | m and m € M.

Let w = p'p%...p% € M. Then a | w and by (a) again, each o; < &;. Similarly, each
Bi < delta;, so that M; = max{a;,3;} < 6; and m | w. In particular, m < w and
m = lem(a, b).

Note each m; + M; = a; + 3; and so

ab = p‘f‘1+51p§‘2+52 .. .pf‘”ﬁt = pT”Mlpg”?JrM? .. .pT”Mt = ged(a, b)lem(a, b).
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