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1. �F´�§A ∈Mn(F )÷v A2 = A. y²: rank(A) + rank(A− E) = n. (J«: |^

þÆÏ1�Ôù1 2.4 !ØØ©))

2. �F´�§f, g, h ∈ F [X]. y²: e gcd(f, h) = gcd(g, h) = 1, K gcd(fg, h) = 1.

3. �äf(x) = 3x3 + 15x+ 10 ∈ Q[X]´Ä��"

4. (i) �f(x) = anx
n + · · ·+ a1x+ a0 ∈ Z[x]. eα = a

b
∈ Q§gcd(a, b) = 1§�Ù�. y

²: a|a0, b|an.

(ii) �ä:g(x) = xq + 4 ∈ Q[X]´Ä��§Ù¥ q = 2 ½ 3 ½4"

5. (i) |^ f(x) = xp−x−13 Zp[x]¥Ø��,Ù¥ p��ê"y²: f(x) = xp−x−1

� g(x) = xp + (p− 1)x+ (p− 1) 3 Q[X]þØ��"

(ii) (À�) y²: f(x) = xp − x− 1 3 Zp[x] ¥Ø��. (J«: |^ f(x) = f(x+ 1)

3 Zp[x] ¥¤á)"

6. (À�K)

½Â 0.1 �R´��"XJ�3d : R→ N+÷vµé?¿a, b ∈ R, �3q, r ∈ R÷v

a = qb+ r, r = 0 ½d(r) < d(b),

K¡R�îAp��(Euclidean Domain, ED)"

}Á�¤:

(i) -R = Z[i] = {m + ni|m,n ∈ Z, i2 = −1}, y²: d : m + ni 7→ m2 + n2¦�R¤

�îAp���"

(ii) ¦�Uõ��Þ\���îAp��"

(iii) y²: îAp���´��©)��"

5) 0.2 dd§·����a��©)��"¢�¥§~�UFDk: 1!ED; 2!PID

(Principal Ideal Domian) 3!ED, PID�õ�ª�"ED, PID, UFD kXeî��¹

'Xµ

{EDs} ( {PIDs} ( {UFDs}.
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