DEPARTMENT OF MATHEMATICS
MATHS 255 FS Answers for Collaborative Tutorial 4 May 12, 2004

1. If f(x) =0or g(x) =0, then f(z)g(x) =0 and

deg(f(x)g(x)) = —oo = deg(f(x)) + deg(g(x)).

(Note —oo 4+ ¢ = —oo for any integer ¢ or ¢ = —00.)

Let f(z) = ap+a1x+- - -+a,2"™ and g(x) = by+byz+- - - +byx™ such that deg(f(x)) =n # —oo
and deg(g(x)) = m # —o0, so that a, # 0 and b,, # 0. Then

f(@)g(z) =co+ 12+ + Cpyma™™,

where ¢, 1, = apby,. Since a,, # 0 and b, # 0, it follows that ¢, 4, # 0, and so deg(f(z)g(x)) =
m+n = deg(f(z)) + deg(g(x)).

2. (a) Note the in Zr,

r |1 23 45 6
3723 6 2 5 1 4

Thus 37! =5 in Zy, and f(z) = (322 +2) (523 + 62+ 3) + (3z+5). So ¢(z) = 523+ 62 +5,
r(z) = 3x + 5.
(b)
f(x) = g(z)(52° + 62 + 3) + 3z + 5)
g(x) =Bz +5)(x+3)+1
243 =(z+3)1+0.

Thus 1 is a greatest common divisor of f(z) and g(x). Moreover,

(3z +5) = f(x) — g(x) (52 + 62 + 3)
1 =g(x)— (3x+5)(x+3)
= g(x) = [f(x) = g(x)(52° + 62 + 3)](z + 3)
= f(2) (=2 — 3) + g(x)(1 + (52® + 62 + 3)(x + 3))
= f(z)(6x +4) + g(z)(5z* + 2 + 62 + 3).

Thus u(x) = (6x +4) and v(z) = bzt + 2* + 622 + 3.

3. Since yxx =y = y *x ¢, it follows by Cancellation Theorem that x =e. Thus yxx =y*xe =1y
for all y € G.
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