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Solution to Exercise 14.
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It is to show that:

(c3u
3 + c2u

2 + c1u+ c0)((x+ 1)u3 + u2 + u+ x) ≡
∑3

i=0
riu

i (mod (u4 + 1)). (2)

Expand the multiplication on the left hand side of (2), reduce it modulo u4 + 1 ∈ F28 [u],
and use the abbreviations (r0, r1, r2, r3)

′ according to (1).
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2 + c1u+ c0)((x+ 1)u3 + u2 + u+ x)

= c3(x+ 1)u6 + c3u
5 + c3u
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3
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2

c1(x+ 1)u4 + c1u
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c0(x+ 1)u3 + c0u
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= [c3(x+ 1)]u6 + [c3 + c2(x+ 1)]u5 + [c3 + c2 + c1(x+ 1)]u4

+ [c3x+ c2 + c1 + c0(x+ 1)]u3 + [c2x+ c1 + c0]u
2 + [c1x+ c0]u+ c0x.

Now apply the modulo operation and merge terms:

≡ [c3x+ c2 + c1 + (x+ 1)c0]u
3 + [c3(x+ 1) + c2x+ c1 + c0]u

2+

[c3 + c2(x+ 1) + c1x+ c0]u+ [c3 + c2 + c1(x+ 1) + c0x]
(1)
≡ r3u
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