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Exercise 38. Solve the Chinese remainder problem

r= 62 mod 79
r= 66 mod 83
r= 72 mod 89

over the integers both by the Lagrange and by the Newton method.
Exercise 39. Let D be a Euclidean domain. Prove the following lemma.

1. Let mq,...,m, € D* be pairwise relatively prime and let M = H?;ll m;.

Then m,, and M are relatively prime.

2. Let r,7" € D, and m1, ms € D* be relatively prime. Then r = v’ mod m;
and r = ' mod my if and only if 7 = 7’ mod myms.

Exercise 40. Consider the two polynomials over Z

flx) = 62°+22* —192° — 622 + 152+ 9
glz) = bzt —4a® 4222 — 20 2.

Compute ged(f(z), g(x)) by the modular algorithm.
Exercise 41. Compute the squarefree factorization of
1. f(z) = 2% — 2° + 23 — 2% over the field Zs.
2. g(z) =27 + 2% + 2t + 23 + 22 + 1 over GF(9).

Exercise 42. Prove the following theorem '. Let K be a field of characteri-

stic 0, and a(xy,...,2,) € K[z1,...2,]. Then a is squarefree if and only if
o] 0 _
ged (a, g,y i) = 1

ITheorem 4.4.2, F. Winkler, Polynomial Algorithms in Computer Algebra



