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±eXÃAO(², K þLê�, Q (R, C) Lknê (¢ê!Eê) �, f, g Lõ�ª, α, β L

�þ.
�! (� 20 ©) Qã±eVg (?Ào�, õÀ�©):
(1) MÜd"�O{; (2) Ïª©)½n; (3) ��õ�ª;
(4) �{êØ{; (5) �5�m��ê; (6) �5f�m.

�!(� 20 ©) �{
f = 4x4 − 3x3 + 2x2 − x− 2,
g = x3 − 2x2 + 4x− 3.

(1) |^Î=�Ø{¦ f, g ���úÏª (I�ÑL§).
(2) ¦ u, v ∈ K[x], ¦� deg u ≤ 2, deg v ≤ 3 �÷v

uf + vg = (f, g).

(3) ¦ f, g ���ú�ê.
(4) 3 K = Q þ, ©?Oò f, g ©)¤��õ�ª�¦È, ¿�Ñ
=
Ïª´­Ïª.

n!(� 10 ©) �Ä K = R þ�õ�ª

f(x) = x5 − 3x4 + 5x2 − 7x2 + 6x− 2.

(1) ¦/ª�ê f ′(x), f ′′(x), . . . , f (5)(x).
(2) ¦ f(x) �­�9Ù­ê.
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o!(10 ©) � f(x) = ax2 + 2bx + c ´�Xê��õ�ª. �äX

e(Ø´Ä¤á: f(x) ����=� b2−ac ´,��ê�²�. X

é, ��Ñy²; X�, �ÞÑ�~.

Ê!(10 ©) ¦±e�§|�):
x1 + 2x2 + 3x3 + 4x4 = −2,
2x1 − x2 − 3x3 + x4 = −1,
x1 + 3x2 − 2x3 + 5x4 = −9,
5x1 + 6x2 + x3 + 14x4 = 14.

(�¦�ÑL§9{z�FÝ
, ¿òÏ)�¤��þ/ª.)

8!(10 ©) �Ä n �õ�ª

f(x1, . . . , xn) =
∑
i<j

(xi − xj)
2xixj.

(1) �Ñ f(x1, . . . , xn) �Ä�.
(2) ò f(x1, . . . , xn) ��Ð�é¡õ�ª e1, . . . , en �L�ª.

Ô!(10 ©) �Ä�þ|

α1 = (1, 1, 2, 3), α2 = (2, 5,−1, 1),
α3 = (3,−t,−2, 3), α4 = (4, 5,−1, t + 3).

(1) � t = 1, ¦�þ�m L(α1, α2, α3, α4) ��|Ä±9§��ê.
(2) � t = 0 9 β = (1, 0, 0, 0), ò β �¤ α1, . . . , α4 ��5|Ü.

l!(10 ©) � L ´�þ�m, L1, L2 ´Ù�5f�m.
(1) y²: L1 ∩ L2 �´�5f�m.
(2) Þ~`²: L1 ∪ L2 Ø�½´�5f�m.
(3) y²:�3�¹ L1, L2 ���f�m L3 (=é?Û�¹ L1, L2 �
Ù¦f�m L′, þk L3 ⊆ L′¤.
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