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�. W�K

1. ü�õ�ªf(x) = x4−2x3−4x2+4x−3, g(x) = 2x3−5x2−4x+3���úÏª(f(x), g(x)) = .

(2009c�®�Ï�Æ)

2. õ�ªf(x) = 3x4 + 5x3 + x2 + 5x− 2�kn�´ . (2009c�®�Ï�Æ)

3. �t = �, õ�ªf(x) = x3 − 3x2 + tx− 1k�. (2010c�®�Ï�Æ)

4. õ�ªf(x) = x3 − 10x+ 5�¢��ê� . (2010 c�®�Ï�Æ)

5. �f(x) = 2x2− 3, g(x) = 8x4− 6x2 +4x− 7,Kf3(x)g(x)�¤kXê�Ú� . (2011c�®�

Ï�Æ)

6. �õ�ªf(x)�x− 1, x− 2, x− 3Ø¤�{ê�g�4, 8, 16, Kf(x)�(x− 1)(x− 2)(x− 3)Ø¤��

{ª� . (2011c�®�Ï�Æ)

7. ü�õ�ªf(x) = x4+x3−3x2−4x−1, g(x) = x3+x2−2x−1���úÏª(f(x), g(x)) = .

(2012c�®�Ï�Æ)

8. õ�ªf(x) = 3x3 − 6x2 + 15x− 14�kn�� . (2012c�®�Ï�Æ)

9. õ�ªx3 + px+ qk��^�´ . (2013c�®�Ï�Æ)

10. ü�õ�ªf(x) = x4+x3−3x2−4x−1, g(x) = x3+x2−x−1���úÏª(f(x), g(x)) = .

(2016c�®�Ï�Æ)

11. �f(x) =

∣∣∣∣∣∣∣∣∣∣
x+ 1 x+ 10 111 7

0 x+ 2 0 0

0 78 x− 7 6

0 99 10 x+ 8

∣∣∣∣∣∣∣∣∣∣
, Kf(x)¥x3�Xê´ , ~ê��u . (2013c

�®�E�Æ)
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12. x4 + x3 + x2 + x+ 1´Ä�� . (2016 c�®�E�Æ)

13. XJ(x− 1)2 | ax4 + bx2 + 1, Ka = , b = . (2015c�ënó�Æ)

14. ex − 1Øõ�ªf(x)�{ª´3, x − 2Øf(x)�{ª´4, Kx2 − 3x + 2 �{ª´ . (2012c

�H���Æ)

15. e(x− 1)3Øõ�ªf(x)�{ª�x2 − 3x+ 4, Kx− 1Øõ�ªf(x) �{ª´ . (2013c�H

���Æ)

16. ex = r´f(x)�5�, @ox = r´[f
′
(x)]2 + [f

′′
(x)]3� �. (2014 c�H���Æ)

17. õ�ª30x3 − 31x2 + 10x− 1��Ükn�´ . (2016c�H���Æ)

18. � n?�
 A���õ�ª� f(x)¿� f(0) 6= 0,KÝ



A −A 0

A −A 0

0 0 A

���õ�ª� .

19. � p´�ê, f(x) = xp+(p+1)x2+p−1, g(x) = x2+p,K f(x) � g(x)���úÏª (f(x), g(x)) =

. (2011 cH®�Æ)

20. �¢Xêõ�ª f(x) = x3 + px+ q k��J� 4 + 3i, K f(x) �Ù{ü��´ . (2011c

H®�Æ)

21. � f(x) = x6 − 10x5 + 6x4 − 310x3 − 580x2 − 20x− 1110, K f(12) = . (2011cH®�Æ)

22. � f(x) = x4 − 6x2 − tx− 3, K� t = �, f(x) � f ′(x) ���úÏª´�gõ�ª. (2011c

H®�Æ)

23. � f(x) =

∣∣∣∣∣∣∣∣∣∣
x+ 1 32 54 108

0 x− 2 0 0

0 72 x+ 3 4

0 98 5 x+ 4

∣∣∣∣∣∣∣∣∣∣
, K f(x) ¥ x3 �Xê� . (2011cH®�Æ)

24. õ�ª f(x) = 2x3 − 3x2 + 1 ��Ükn�� . (2011 cH®�Æ)

25. � n ´��ê, õ�ª x2n − 1 3¢ê�þ�IO©)ª´ . (2011cH®�Æ)

26. �4?êiÝ
 A ���õ�ª� (λ+ 1)3, K A �A�õ�ª� . (2011cH®�Æ)

27. f(x), g(x) � F þõ�ª, �3Eê�þÃú��, K f(x), f(x) + g(x) 3 F þ�Ä�Xê�1�

��úÏª� . (2009cþ°�Æ)

28. õ�ª f(x) = x3 − 2x− 4 �kn�´ . (2011cþ°�Æ)

29. o��5�m V þ�5C� A ���õ�ª´ x(x− 1), ���ê´ 2, K�3 V þ��|Ä, ¦

� A 3d|ÄeÝ
´é�
 A = . (2011 cþ°�Æ)
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30. õ�ª f(x) = x3 − 2x− 4 � g(x) = x3 + x2 − 2 ���úÏª´: . (2012cþ°�Æ)

31. ¦ f(x) = x3 − 32 + tx− 1 kn�� t ��´: . (2014cþ°�Æ)

32. õ�ª f(x) = x3 − 2x− 4 �kn�´ . (2015 cþ°�Æ)

33. x3 + ax+ 1 3knê�þkkn�, ¦ a = . (2016cþ°�Æ)

�. ÀJK

1. �f(x), g(x), h(x) ∈ P [x]. e(f(x), g(x)) = 1, (f(x), h(x)) = 1,Ke�Qã�(�k �. (2015c

�®�Ï�Æ)

(a) (f(x), g(x) + h(x)) = 1

(b) (f2(x), g(x)h(x)) = 1

(c) (f(x), (g(x), h(x))) = 1

(d) (f(x)g(x), h2(x)) = 1

(A)1 (B)2

(C)3 (D)4

2. �A´4�Ý
, �A�1�ª|A| = 0, KA¥( ). (1989c)

(A) 7k������0

(B) 7kü���éA¤'~

(C)7k��þ´Ù{��þ��5|Ü

(D)?���þ´Ù{��þ��5|Ü

3. � f(x) �knXêõ�ª, �vkkn�, e�(Ø�(�k£ )

A. f(x) 3knXê�þØ��;

B.XJ f(x) gê�u�u 3, K f(x) 3knXê�þØ��;

C. f(x) 3Eê�þØ��;

D.ØU(½ f(x) 3knXê�þ´Ä��.

n.O�K

1. ¦ü�õ�ªf(x) = 2x4 − 5x3 + 6x2 − 5x+ 2, g(x) = 3x3 − 8x2 + 7x− 2 ���úÏª. (2014c�

®�Ï�Æ)

2. �ai(1 ≤ i ≤ n)´n��K�ê, Á¦õ�ª
n∑
i=1

xai�x2 + x+ 1�Ø�¿�^�. (2009 c�®�E�

Æ)
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3. ¦±ng�§x3 + x+ 1 = 0�n���²����ng�§. (2011c�®�E�Æ)

4. �äf(x) = x5 − 3x4 + 5x3 − 7x2 + 6x− 2kÃÏª, ek, �¦Ñf(x)�¤kÏª¿�ÑÙê.

(2012c�®�E�Æ)

5. ®�f(x) = x4 + x3 − 3x2 − 4x− 1, g(x) = x3 + x2 − x− 1, ¦(f(x), g(x)) =. (2016c�®�E�Æ)

6. ê�Fþ�õ�ªf(x)Ø��, y²: f(x) 3Eê�vk�. (2014 c�®���Æ)

7. ®�f(x) = anx
n + an−1x

n−1 + · · · + a0, x = u
v´f(x) ����, y²: u | a0, v | an. (2015c�®�

��Æ)

8. �f(x) = a3x
3 + a2x

2 + a1x + a0�n���x1, x2, x3, �xi 6= 0(i = 1, 2, 3), ¦± 1
x1
, 1
x2
, 1
x3
���õ

�ª. (2016c�®���Æ)

9. �õ�ªf(x) = x2s+1+x2t+1+a,?Øf(x)�¢��ê. Ù¥s, tþ���ê. (2009c�ënó�Æ)

10. a, b%Û��, x− 1´õ�ªf(x) = (x2 + ax+ 3)(x2 − b)�Ïª. (2013 c�ënó�Æ)

11. ¦õ�ªx3 + px+ qk��^�, ¿¦Ñ�9Ùê. (2018c�ënó�Æ)

12. ®�õ�ªf(x)÷vf(3) = 0, f(4) = 1. ¦f(x)Ø±(x− 3)(x− 4)�{ª. (2011 c�H�Æ)

13. �f(x) = x6 − 2x5 − 5x2 +11x− 2. (1)Á¦f(x) = 0�kn�; !!(2)�3knê�Qþrf(x)©)¤

Ø��õ�ª�¦È. (2015c�H�Æ)

14. �E��gê�$�ÄXê�1�knXêõ�ª, ¦�1 +
√
2, 3− iÑ´§��. (2017c�H�Æ)

15. 3¢ê�þ©)Ïª: x6 + 27. (2009c�H���Æ)

16. �a, b÷v�o^���, õ�ªf(x) = x3 + 3ax+ 2bk�? (2012 c�H���Æ)

17. �f(x) = x3 + (a+1)x2 +4x+2b, g(x) = x3 + ax2 +2b. �(f(x), g(x))´���gõ�ª, ¦a, b��.

(2013c�H���Æ)

18. �a 6= 0, �f(x)÷v(x− a) | f(xn), y²: (xn − an) | f(xn). (2013c�H���Æ)

19. �õ�ªf(x) = 6x4− 13x3 +13x2− 2. (1)¦Ñf(x)��Nkn�; (2)3Eê�þòf(x)©)�Ø�

�õ�ª�¦È. (2014c�H���Æ)

20. �x1, x2, x3©O´õ�ªf(x) = x3 + 5x2 − 2x − 7��, -sk = xk1 + xk2 + xk3 , (k = 1, 2, 3, 4), Á

¦s1, s2, s3, s4. (2009cuÀ���Æ)

21. ¦¤k÷v^�(x− 1)f(x+ 1) = (x+ 2)f(x)��"¢Xêõ�ªf(x). (2011cuÀ���Æ)
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22. �õ�ªf(x) = x4−x3+2x2−x+1, g(x) = x3−2x2+2x−1,¦f(x), g(x)�Ä���úÏª(f(x), g(x)

±9õ�ªu(x), v(x), ¦�(f(x), g(x)) = u(x)f(x) + v(x)g(x). (2013cuÀ���Æ)

23. ¦gê�$�õ�ªf(x), ¦�f(1) = 1, f(−1) = 1, f(2) = 2, f(−2) = −8. (2013 cuÀ���Æ)

24. �õ�ªf(x) = x5 + 2x4 − 7x3 − 8x − 2, g(x) = 2x4 − 2x3 + 5x2 − 2x + 3, ¦(f(x), g(x) ±9õ�

ªu(x), v(x), ¦�(f(x), g(x)) = u(x)f(x) + v(x)g(x). (2015cuHnó�Æ)

25. ¦õ�ª f(x) = x3 + 1 � g(x) = x4 + 3x + 2 �Ä���úÏª d(x) ,¿¦õ�ª u(x) �õ�

ª v(x) ¦� f(x)u(x) + g(x)v(x) = d(x) . (2015cu¥���Æ)

26. ¦õ�ª

f(x) = x2016 + x2015 + x2014

Ø±õ�ª g(x) = (x− 1)2(x+ 1) �{ª. (2016cu¥���Æ)

27. ¦ t �¦ f(x) = x3 + tx2 + 3x+ 1 k�, ¿¦Ñ�9Ùê. (2010 cH®�Æ)

28. �Ñõ�ª f(x) = x4 + 1 3Eê�!¢ê�9knê�þ�IO©)ª, ¿`²nd. (2011cH®

�Æ)

29. (15 ©) ��Xêõ�ªf(x) = x4 + ax2 + bx − 3, P(f(x), g(x)) �f(x) Úg(x) �Ä�Xê�1 �

��úÏª§f ′(x) � f(x) ��ê. e f(x)
(f(x),f ′(x)) ��gõ�ª, ¦ a2 + b2 ��. (2010cH®��

�Æ)

30. � V ´dê� F þ x �gê�u n ��Nõ�ª, 2Vþ"õ�ª�¤��5�m, ½Â V þ�

�5C� A , ¦ A (f(x)) = xf ′(x)− f(x), Ù¥ f ′(x) � f(x) ��ê.

(1) ¦ A �Ø A −1(0) ��� A V ;

(2) y²�5�m V ´ A −1(0) � A V ��Ú. (2010cH®���Æ)

31. ¦��gê�$�¢Xêõ�ª, ¦Ù� x2 + 1 Ø{ª� x + 1, � x3 + x2 + 1 Ø{ª� x2 − 1 .

(2014cH®���Æ)

32. (15 ©) ®�õ�ªf(x) = x3+2x2−2, g(x) = x2+x−1, α, β, γ �f(x) ��, ¦��êXêõ�ªh(x)¦

Ù± g(α), g(β), g(γ) ��. (2015cH®���Æ)

33. (15 ©) �A =


0 1 0

0 0 0

0 0 0

 , B =


0 0 1

0 0 0

0 0 0

 , ´Ä�33 �EÝ
X, ±9õ�ªf(x), g(x) ∈ C[x]

¦� A = f(X), B = g(X)? ¿`²nd. Ù¥ f(x), g(x) þ´õ�ª. (2019 cHm�Æ)

34. ¦õ�ª f(x) = x3 − 6x2 + 15x− 14 ��ÜE�. (2010cþ°�Ï�Æ)
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35. �äõ�ª x4 + 3x3 + 6x2 + 6x+ 4 3 Q þ´Ä��, ¿`²nd. (2011cþ°�Ï�Æ)

36. ^Ð�é¡õ�ªL«Ñ n �é¡õ�ª
n∑
i=1

x2i . (2011cþ°�Ï�Æ)

37. � Fn[x] ´ê� F þgê < n ��Nõ�ª�¤��5�m. Fn[x] þ�5C� D òz�õ�ª

f(x) N�Ù�ê f ′(x) .

(1) ¦ D �A�õ�ªÚ��õ�ª;

(2) éÑ Fn[x] ��|Ä, ¦ D 3ù|Äe�Ý
´e�IO/;

(3) � I ´ Fn[x] þ�ü C�, A = I +
n−1∑
k=1

Dk

k! . ¦y A ´ Fn[x] þ��_C�,¿¦Ñ A �_.

(2015cþ°�Ï�Æ)

38. � f(x), g(x) ´¢Xêõ�ª, �

(
x2 + 2

)
f(x)−

(
x3 + 1

)
g(x) = 1

¦:

(1) ¦ f(x), g(x) ���úÏª (f(x), g(x)) .

(2) f(x), g(x) Ñ´�"�, �éu?¿¢Xêõ�ª h(x) Ñ�3¢Xêõ�ª p(x), q(x) ¦�

h(x) = p(x)f(x) + q(x)g(x).

39.

A =


1 2 2

2 1 2

2 2 1


(1) ¦ A �A�õ�ª;

(2) ¦ A �A��9ê;

(3) e f(x) =
(
x2 − 1

)
(x+ 1)(x− 5) + 2, O� A �õ�ª f(A) . (2011cÄÑ���Æ)

40. ¦Ñgê�$�Ä�Xê�1�¢Xêõ�ª f(x) ¦� f(0) = 7, f(1) = 14, f(2) = 35, f(3) = 76 .

(2013cÄÑ���Æ)

41. ¦��3gõ�ª f(x), ¦� f(x) Ø± x2 + 1 �{ª´ 3x + 4, Ø± x2 + x + 1 �{ª´ 3x + 5 .

(2014cÄÑ���Æ)

42. �Ý


T =


a 0 0 0

1 a 0 0

0 1 a 0

0 0 1 a
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õ�ª

f(x) = a0 + a1x+ a2x
2

¦ f(T ) . (2016cÄÑ���Æ)

43. ¦knXê�gõ�ª f(x), g(x), ¦�

x+ 1 =
(
x2 + x+ 1

)
f(x) +

(
x2 − x+ 1

)
g(x).

(2017cÄÑ���Æ)

44. Qã�êÄ�½n. (2013coA�Æ)

45. �Ñ¢ê�þ�¤kØ��õ�ª§¿`²nd. (2013coA�Æ)

46. �W´ê�Fþ�n�ngàgõ�ªÚ"õ�ª|¤��5�m.¦dimW ¿�Ñ§��|Ä. (2016c

oA�Æ)

47. �F´ê�§F [x] ´Fþ���õ�ª|¤�8Ü§n´��ê.�a ∈ F §P

V = {f(x) ∈ F [x]|∂(f(x)) ≤ n, f(a) = 0}
⋃
{0}.

¦dimV ¿�Ñ§��|Ä§ùp§∂(f(x)) L«õ�ªf(x) �gê. (2016coA�Æ)

48. ?Øõ�ª

f(x) = x4 + 1

3¢ê�§Eê�§knê�þ�Ïª©). (2011c���Æ)

49. �õ�ª

f(x) = 6x4 + 3bx3 + 4ax2 − 10x− 1

�

g(x) = 2x4 + 5x3 + ax2 − bx+ 2,

Ù¥a§b��ê.Á?Øa§b�Û��§f(x) �g(x) kú�kn�§¿¦Ñ�A�kn�. (2012c�

��Æ)

50. -ü|êλ1, λ2, · · · , λn �b1, b2, · · · , bn §XJλ1, λ2, · · · , λn üüØÓ§K�3õ�ª

p(x) = a0 + a1x+ · · ·+ an−1x
n−1

¦�p(λi) = bi, i = 1, 2, · · · , n .(2014c���Æ)

51. -ü�n�Ý
A�B§�Akn�pØ�Ó�A��§XJAB = BA §K�3gê�õ�n− 1 g�

õ�ªp(x) ¦�p(A) = B .(2014c���Æ)
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52. XJ(f(x), g(x)) = 1 §¦(f(x)g(x), f(x) + g(x)) .(2011c�H�Æ)

53. �äõ�ªx6 + 6x3 − 6x− 2 3knê�þ´Ä��. (2012c�H�Æ)

54. �õ�ªf(x) = xn + an(n > 1, a 6= 0) ÷vx+ a|f(x) .¦n÷v�^�. (2013c�H�Æ)

55. �EXêõ�ªf(x) vkÏª§XJf ′(x)|f(x) §Kf(x) kn�§Ù¥n = ∂(f(x)) .(2015c�H

�Æ)

56. ¦f(x) Ø±ax − b �{ª. (2016c�H�Æ) item ®�(x − 1)2|(ax4 + bx2 + 1) §¦a, b .(2016c�

H�Æ)

57. �õ�ªf1(x), · · · , fk(x) ���úÏª�u1§A ∈ Pn×n, X ∈ Pn×1 .¦yµXJéu1 ≤ i ≤ k §o

¤áfi(A)X = 0 §KX = 0 .(2010cúô�Æ)

58. )e��§|µ 

x1 + x2 + x3 + x4 = 6

x21 + x22 + x23 + x24 = 10

x31 + x32 + x33 + x34 = 18

x41 + x42 + x43 + x44 = 34

(2011cúô�Æ)

59. �k´�ê§α ´x4 + 4kx+ 1 = 0 ����§̄

Q[α] := {a0 + a1α+ a2α
2 + a3α

3|ai ∈ Q}

´Ä�ê�ºXJ´§���y².XJØ´§�`²nd. (2016cúô�Æ)

60. 3P [x] ¥§®�õ�ª

f1(x) = x− 1, f2(x) = x2 − 1, f3(x) = x3 − 1, g1(x) = x2 − x, g2(x) = x3 − x2.

Pf1(x), f2(x), f3(x)Ü¤��m�V1, g1(x), g2(x)Ü¤��m�V2 §¦V1 + V2 ±9V1 ∩ V2 �ÄÚ�

ê. (2017cúô�Æ)

61. ¦÷vf(−1) = 0, f(1) = 4, f(2) = 3, f3) = 16 �gê���õ�ªf(x) .(2012c¥��)

62. y²:õ�ªf(x) = 1 +
x

1!
+
x2

2!
+ · · ·+ xn

n!
vk�. (2012cI��)

63. y²:e¢Xêõ�ªf(x) é¤k�¢êxþkf(x) ≥ 0 ,Kf(x) �±�¤ü�¢Xêõ�ª�²�

Ú|g(x)|2 + |h(x)|2. (2017cI��)

64. �a = (a1, a2, · · · , an)′ ���n�(n ≥ 1) �"¢�þ,f(x) = |xEn − aa′|, g(x) = xk − bk ,Ù¥En

�n�ü Ý
,k�����ê,b = a′a ,¦(f(x), g(x)). (2012c¥H�Æ)

8

厦
门
大
学
《
高
等
代
数
》



65. �õ�ª

f(x) = 2x4 + (2t+ 1)x3 + (t+ 1)x2 + 4(1 + u)x+ 2u+ 3

�

g(x) = x3 + tx2 + 2u

��kü�ú��,¦tÚu��. (2016c¥H�Æ)

66. �Ñ±x31x2 �Ä���ê���3�àgé¡õ�ªf(x1, x2, x3) ,¿L«�Ä�é¡õ�ª�õ�

ª. (2018c¥H�Æ)

67. �f(x) = x3, g(x) = (1− x)2 .

(1)¦u(x), v(x) ¦�

(f(x), g(x)) = u(x)f(x) + v(x)g(x).

(2)�r1(x) = x+ 2, r2(x) = 1 .¦�õ�ªh(x) ¦e�Ó{�§¤á:

h(x) ≡ r1(x)(modf(x)), h(x) ≡ r2(x)(modg(x)).

(2013c¥ì�Æ)

o.y²K

1. �õ�ªf(x)�¤kE�Ñ´¢ê, y²: XJa´f(x)��êf
′
(x) ��, Ka�´f(x)��.

(2009 c�®�Æ)

2. �Xêõ�ªf(x) =
n∑
k=0

akx
k(n ≥ 2010). e�3�êp÷v:

(a) p - an;

(b) p | ai(i = 0, 1, 2, · · · , 2008);

(c) p2 - a0

y²f(x)7kgêØ$u2009�Ø���XêÏª. (2010c�®�Æ)

3. ®�α = 2013+2013
1

106´knõ�ª����.y²β = 2013+2013
1

106 e
2πi
53 �´Ù¥��E�. (2013

c�®�Æ)

4. (1)Áy²: ���Kþ�õ�ªf(x),�½Ué���Ø�L(k+1)g�õ�ªSf (x),¦�éz��

�ên, ÑkSf (n) =
n−1∑
j=0

f(j).

(2)�E��õ�ªg(x)÷véz���ênÑkg(n) = 02 + 12 + · · ·+ (n− 1)2. (2018c�®�Æ)

5. �t1, t2, · · · , tn+1´«m[0, 1]¥n+1�ØÓ�:,¼êϕ(t)÷vϕ(t1), ϕ(t2), · · · , ϕ(tn+1)Ø��",¯´

Ä�±é������ngõ�ªf(t) = a0+a1t+a2t
2+· · ·+antn¦�f(ti) = ϕ(ti)(i = 1, 2, · · · , n+1).

(2009c�®�Ï�Æ)
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6. �a1, a2, · · · , an´pÉ�ê,¦y: f(x) = (x− a1)(x− a2) · · · (x− an)− 13knê�þØ��. (2017

c�®�Æ)

7. e�Xêõ�ªp(x)�f(x)k��ú��,�p(x)�Ø��õ�ª,@op(x) | f(x). (2010c�®�E

�Æ)

8. �f(x) = anx
n+an−1x

n−1+ · · ·+a1x+a0´���Xêõ�ª,y²: XJan+an−1+ · · ·+a1+a0´

Ûê, Kf(x)QØU�(x− 1)�Ø, �ØU�(x− 1)�Ø. (2014c�®�E�Æ)

9. f(x)´Zþ�Ø��õ�ª, y²: f(x)3C þÃÏª. (2019c�®���Æ)

10. ¢Xêõ�ªf(x) = x4 − 6x3 + ax2 + bx + 2k4�¢�, y²: ��k����u1. (2009c�ën

ó�Æ)

11. y²: f
′
(x) | f(x)�¿�^�´f(x)�±L«¤f(x) = k(x− a)n. (2009c�ënó�Æ)

12. �f(x) = anx
n + an−1x

n−1 + · · ·+ a1x+ a0(a0 6= 0)´ê�P þ�ngõ�ª.

(1)ef(x)kn��x1, x2, · · · , xn, ¦± 1
x1
, 1
x2
, · · · , 1

xn
���ngõ�ª.

(2)ef(x)��, y²: õ�ªg(x) = a0x
n + a1x

n−1 + · · ·+ an−1x+ an 3Pþ���. (2011c�ën

ó�Æ)

13. y²: õ�ªf(x) = x(x− 1)(x− 2)(x− 3)(x− 4) + 13knê�þØ��. (2018c�ënó�Æ)

14. �d(x)�f(x)Úg(x)�úÏª,y²: (1)d(x)�f(x)Úg(x)�����úÏª�¿�^�´d(x) = u(x)f(x)+

v(x)g(x);

(2)eh(x)´?�Ä��1�õ�ª, K(f(x)h(x), g(x)h(x)) = (f(x), g(x))h(x). (2009 c�H�Æ)

15. �f(x) = 1 + 1
2!x

2 + 1
4!x

4 + · · ·+ 1
(2k)!x

2k(k ≥ 1). y²f(x)Ø�3n�. (2010c�H�Æ)

16. �f(x), g(x), h(x), k(x)´ê�Pþ�õ�ª, �k

(x2 + 1)h(x) + (x+ 1)f(x) + (x+ 2)g(x) = 0 (x2 + 1)k(x) + (x− 1)f(x) + (x− 2)g(x) = 0

y²: (x2 + 1)´f(x)Úg(x)�úÏª. (2012c�H�Æ)

17. �f(x) = anx
n + an−1x

n−1 + · · ·+ a1x+ a0´���Xêõ�ª, XJ�3���êp, ¦�:

(1)pØ�Øan;

(2)p�Øan−1, · · · , a1, a0;

(3)p2Ø�Øa0.

y²: õ�ªf(x)3knê�þØ��. (2013c�H�Æ)

18. y²: f(x) = 1− 1
2!x

2 + 1
4!x

4 − 1
6!x

6 + · · ·+ (−1)m 1
(2m)!x

2m vk��. (2014c�H�Æ)
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19. �a, b, c, dþ�knê,
√
d´Ãnê,�b 6= 0,ea+b

√
d´knXêõ�ªf(x)��,y²: a−b

√
d�

´f(x) ��. (2017c�H�Æ)

20. y²: (xm, (1 + x)n) = 1, Ù¥m,n�?¿��ê. (2009c�H���Æ)

21. �f(x)���Xêõ�ª, ef(x) − 1k5�ØÓ�ê�, y²: f(x) − 12Ã�ê�. (2009c�H��

�Æ)

22. ���êm�n�Û�ó, y²: (xm + 1, xn + 1) = 1. (2010c�H���Æ)

23. �F[x]L«�Fþ��Nõ�ª8Ü, c´F[x] ¥�,���"õ�ª��, -

I = f(x) ∈ F[x]|f(c) = 0.

y²:

(1)3I¥�3ù��õ�ªp(x), ¦�I¥z�õ�ªf(x) Ñkp(x) | f(x);

(2)p(x)´F[x]¥Ø��õ�ª. (2010c�H���Æ)

24. y²: �m, n´��ê. y²: (xm − 1, xn − 1) = x− 1��=�(m,n) = 1. (2012c�H���Æ)

25. ef(x)kÏª, �(f
′
(x), f

′′
(x)) = 1. y²: f(x)�ÏªÑ´2 �Ïª. (2014c�H���Æ)

26. ���êm,n, a 6= 0, �m�np�, n´óê, ¦y: (xm − am, xn + an) = 1. (2015c�H���Æ)

27. �õ�ªf(x) = (x− a1)(x− a2)(x− a3)(x− a4) + 1, Ù¥a1 < a2 < a3 < a4Ñ´�ê. y²: f(x) 3

knê�þ��⇔ a4 − a1 = 3. (2009cuÀ���Æ)

28. �n´��ê. y²: xn + n3knê�þ���¿�^�´�3��êm, ¦�n = 4m4. (2010cu

À���Æ)

29. y²: ng�§x3 − a1x2 + a2x − a3 = 0�n��¤��ê��¿�^�´2a1 − 9a1a2 + 27a3 = 0.

(2011cuÀ���Æ)

30. y²: Eê�þ��§| 
x1 + x2 + · · ·+ xn = 0

x21 + x22 + · · ·+ x2n = 0

· · · · · ·
xn1 + xn2 + · · ·+ xnn = 0

�k"). (2015cuÀ���Æ)

31. �K´ê�,

(1)y²: ��õ�ªx2 + x3ØU�¤,�õ�ª�²�.
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(2)y²: ��õ�ªy2 − x2 − x3´��õ�ª�K[x, y]¥�Ø��õ�ª, �Ò´`§ØU�¤ü

��"õ�ª�¦È. (2017 cuÀ���Æ)

32. �f(x), g(x)´P [x]¥��"õ�ª, �g(x) = sm(x)g1(x), ùpm ≥ 1, (s(x), g1(x)) = 1, s(x) | f(x).

y²: Ø�3f1(x), r(x) ∈ P[x], �r(x) 6= 0, ∂(r(x)) < ∂(s(x)) ¦� f(x)
g(x) = r(x)

sm(x) + f1(x)
sm−1(x)g1(x)

.

(2009cuHnó�Æ)

33. �m,n�g,ê, y²: (xm − 1, xn − 1) = x(m,n) − 1. (2010cuHnó�Æ)

34. �x0´ê�Pþ�õ�ªu(x) = f(x)g
′
(x)− f ′(x)g(x)�k �, Pv(x) = f(x0)g(x)− f(x)g(x0)��

"õ�ª. Áy: x0 �ê�Pþõ�ªv(x)�k + 1�. ��½,. (2011cuHnó�Æ)

35. �f(x), g(x) ∈ P [x], f(x) 6= 0, y²e�^��:

(1)f(x) | g(x);

(2)∀k ∈ N¦�fk(x) | gk(x);

(3)�3g,êm¦�fm(x) | gm(x). (2012cuHnó�Æ)

36. �P´��ê�, f(x), g(x) ∈ P [x],�∂(g(x)) ≥ 1. y²: �3���õ�ªS�f0(x), f1(x), · · · , fr(x),

¦�é0 ≤ i ≤ rk∂(fi(x)) < ∂(g(x))½öfi(x) = 0, �f(x) = f0(x) + f1(x)g(x) + f2(x)g
2(x) + · · · +

fr(x)g
r(x). (2013 cuHnó�Æ)

37. �P´��ê�, f(x), g(x) ∈ P [x], y²: f(x)�g(x)p��¿©7�^�´f(xn)�g(xn)p�, ù

pn´?¿�½�g,ê. (2014cuHnó�Æ)

38. �f(x)Úg(x)Ñ´ê�Pþ�gêØ�u1�õ�ª. y²: (f(x), g(x)) = 1��=��3���õ�

ªu(x), v(x) ∈ P [x]¦�u(x)f(x) + v(x)g(x) = 1, ùp∂(u(x)) < ∂(g(x))�∂(v(x)) < ∂(f(x)). (2016c

uHnó�Æ)

39. �f(x)Úg(x)Ñ´ê�Pþ�õ�ª, ∂(g(x)) = m, ∂(h(x)) = n, �(g(x), h(x)) = 1, q�f(x)´Pþ

�?��gê< n + m�õ�ª. y²: �3r(x), s(x) ∈ P [x]¦�f(x) = r(x)g(x) + s(x)h(x), Ù

¥r(x) = 0 ½ö∂(r(x)) < n, ∂(r(x)) < m,. (2017cuHnó�Æ)

40. �f(x), g(x) ∈ P [x], d(x) = (f(x), g(x)),�partial( f(x)d(x) ) ≥ 1,partial( g(x)d(x) ) ≥ 1,K�3���u(x), v(x) ∈

P [x], ¦�u(x)f(x) + v(x)g(x) = d(x). Ù¥∂(u(x)) < partial( g(x)d(x) ),∂(v(x)) < partial( f(x)d(x) ). (2019c

uHnó�Æ)

41. ®�
√
2−
√
3´Ä�Xê�1�Ø���knõ�ªf(x) ��, ¦f(x)�y²f(x)Ø��. (2020cÓ

L�Æ)

12

厦
门
大
学
《
高
等
代
数
》



42. ®�F (x) = xn − 1, Áy:

(1)F (x)vk�;

(2)®�ω1, ω2, · · · , ωn´F (x)��(ωi 6= 1, i = 1, 2, · · · , n), y²:

(1− ω1)(1− ω2) · · · (1− ωn) = n. (2020cÓL�Æ)

43. � f(x) ´��õ�ª, =é?¿� x k f(x) > 0, q� A ´¢é¡
, y²:

(1) f(A) ´�½�;

(2) A2 + I �_.(2011cu¥�E�Æ)

44. � A ∈Mn(K), f1(x), f2(x) ∈ K[x], P f(x) = f1(x)f2(x). y²: XJ

(f1(x), f1(x)) = 1,

@o f(A)Z = 0 �?�)�±���L«¤ f1(A)Z = 0 ���)� f2(A)Z = 0 ���)�

Ú.(2016cu¥�E�Æ)

45. � f(x) ´ n g¢Xêõ�ª, n > 1 . � f ′(x) ´ f(x) ��êõ�ª. y²:

(1)XJ r´ f(x)� m�, m > 0, K r´ f ′(x) � m−1� ( e r ´f(x) �"�KL«rØ

´ f ′(x) ��
)
.

(2) XJ f(x) ��Ñ´¢ê, K f ′(x) ���Ñ´¢ê.(2009 cu¥���Æ)

46. � F ´?¿ê�, p(x) ∈ F[x]. y²: p(x) ´Ø��õ�ª��=� p(x) ´�õ�ª.(2010cu

¥���Æ)

47. �õ�ª f(x) � g(x) p�, ¿� f2(x) + g2(x) k�, - f ′(x), g′(x) ©OL« f(x), g(x) ��

êõ�ª. y²: f2(x) + g2(x) ��´ f ′2(x) + g′2(x) ��.(2010cu¥���Æ)

48. � F ´?¿ê�, F[x] L«ê� F þ�¤k F− õ�ª�8Ü, � f(x) ∈ F[x]. y²: f(x) ´

��Ø��õ�ª����=�é?¿p��õ�ª g(x), h(x) ∈ F[x],�� f(x)|g(x)h(x),K½ö

f(x)|g(x) ½ö f(x)|h(x) . (2012cu¥���Æ)

49. � F ´��ê�, f(x), g(x) ∈ F[x]. y²: f(x) � g(x) p���=� f
(
x2
)
� g

(
x2
)
p�.

(2013cu¥���Æ)

50. � R �¢ê�, y²: ¢êXõ�ª� R[x] ¥�Ø��õ�ª�gê� 1 ½ö 2.

51. (1) y²: x2 − 2 ��knê�þ�õ�ª´Ø���.

(2) r¢ê� R w¤´knê� Q þ��þ�m, y²¢ê�þ� 2 �ê
√
2,
√
3 3knê�þ

´�5Ã'�. (2017cu¥���Æ)
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52. y²±e¯K.

(1) � a1, · · · , an ´pØ�Ó��ê. y²: f(x) = (x− a1)2 + (x− a2)2 + · · ·+ (x− an)2 + 1 3k

nê�þØ��.

(2)y²ê� F þ� n(n > 0)gõ�ª f(x)U�§��û f ′(x) �Ø�¿�^�´ f(x) = a(x−b)n,

Ù¥ a, b ∈ F . (2009c=²�Æ)

53. y²±e¯K.

(1) � f(x), g(x) Ñ´õ�ª, � F (x) = f(x)
(f(x),g(x)) Ú G(x) = g(x)

(f(x),g(x)) �gêÑ�u". y²µ�

3���õ�ª u(x), v(x) ¦:

u(x)F (x) + v(x)G(x) = (f(x), g(x))

¿� ∂(u(x)) < ∂(G(x)), ∂(v(x)) < ∂(F (x)) .

(2) � f(x) = (x− a1) (x− a2) · · · (x− an) − 1, Ù¥ a1, a2, · · · , an ´ n �üüØ���ê. y²:

f(x) 3knê�þØ��. (2010c=²�Æ)

54. y²±e¯K.

(1)� p(x) ´ê� P þ�gê�u"�õ�ª. y²: p(x) ´��Ø��õ�ª�¿©7�^�´

é?¿ f(x), g(x) ∈ P [x], d p(x)|f(x)g(x) �½íÑ p(x)|f(x) ½ p(x)|g(x) .

(2) � n ´�u�u2���ê. y²: SXêõ�ª xn + 2 ØU©)�ü�gê�u n ��Xê

õ�ª�¦È. (2011c=²�Æ)

55. y²±e¯K.

(1)� f(x) ´gê�u"�Ä�Xê�1�õ�ª. y²: f(x) ´��Ø��õ�ª����¿©

7�^��: é?¿õ�ª g(x), h(x), d f(x)|g(x)h(x) �±íÑ f(x)|g(x), ½öé,���ê

m, f(x)|hm(x) .

(2)
(
10 ©) �f(x), g(x) ´ê�P þ�ü�õ�ª. y²: g2(x)|f2(x) ��=�g(x)|f(x) . (2012c

=²�Æ)

56. � α ´ê� P þ���gêõ�ª���E�. -

I = {f(x) ∈ P [x]|f(α) = 0}

y²:

(1) I ¥�3�gêÄ1õ�ª p(x) ¦�é?¿ f(x) ∈ I, k p(x)|f(x), ?k I = p(x)P [x] ;

(2) p(x) ´Ø��õ�ª;

(3) ?�Ú, e p(−α) = 0 = p(α), Ké?¿Eê β, p(β) = 0 ��=� p(−β) = 0 . (2013c=²�

Æ)
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57. y²±e¯K.

(1) ( 10 ©) � f(x), g(x) �Eê�þü�Ä�Xê�1�pÉ3gõ�ª. �

x4 + x2 + 1|f
(
x3
)
+ x4g

(
x3
)
.

y² (f(x), g(x)) = (x+ 1)(x− 1) .

(2) ( 13 ©) � f(x) ´��¢Xêõ�ª. y²: f(x) ��´¢��¿�^�´ f2(x) ØUL«¤

ü�gêØÓ�¢Xêõ�ª�²�Ú. (2014c=²�Æ)

58. y²±e¯K.

(1) £10 ©) � P ´��ê�, m ´?���ê. y²: XJ3 P [x] ¥, x − a|f (xm) , @o

xm − am|f (xm) .

(2)£10 ©¤y²: knXêõ�ª f(x) 3knê�þØ���¿©7�^�´, é?¿knê

a 6= 0 Ú b , õ�ª g(x) = f(ax+ b) 3knê�þØ��. (2015c=²�Æ)

59. y²±e¯K.

(1) (10 ©) � f1(x) = af(x) + bg(x) , g1(x) = cf(x) + dg(x) , �

∣∣∣∣∣ a bc d
∣∣∣∣∣ 6= 0. y²:

(f(x), g(x)) = (f1(x), g1(x))

(2) (12 ©) � a1, · · · , an �pØ�Ó��ê, g(x) = (x− a1) · · · (x− an)− 1 . y²: g(x) 3knê

� Q þØ��. (2016c=²�Æ)

60. � V ´ê� P þ�k���5�m, σ ´ V þ����5C�.e3 P [x] ¥ f(x) = f1(x)f2(x)�

(f1(x), f2(x)) = 1, K

(f(σ))−1(0) = (f1(σ))
−1

(0)⊕ (f2(σ))
−1

(0).

(2016c=²�Æ)

61. y²±e¯K.

(1) ( 12 ©) � f(x), g(x) ´ê� P þ�ü�Ø��"�õ�ª. y²8Ü

M = {u(x)f(x) + v(x)g(x)|u(x), v(x) ∈ P [x]}

¥�3gê���Ä�Xê�1 �õ�ª d(x), ¿� d(x) ´ f(x) � g(x) ���úÏª.

(2) (8 ©) � m > 2 , p1, p2, · · · , pr ´üüØÓ��ê. y²: m
√
p1p2 · · · pr Ø´knê. (2017c=

²�Æ)

62. � V ´ê� P þ� n��5�m, σ´ V þ��5C�, f(x), g(x) ∈ P [x], (f(x), g(x)) = 1, h(x) =

f(x)g(x). P�5C� h(σ), f(σ) Ú g(σ) �Ø� kerh(σ), ker f(σ) Ú ker g(σ). y²:

kerh(σ) = ker f(σ)⊕ ker g(σ).
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(2017c=²�Æ)

63. y²: gê�u0�Ä�Xê�1 �õ�ª f ´��Ø��õ�ª����¿©7�^�´é?¿

�õ�ª g(x), h(x), d f(x)|g(x)h(x) íÑ f(x)|g(x), ½�3,���ê m ¦� f(x)|hm(x) .

(2) (12 ©)®� f(x) ´ Q þ� n gØ��õ�ª,��"Eê α ÷v f(α) = f
(
1
α

)
= 0 , y²:

f(x) �z����êEÎ´ f(x) ��. (2018c=²�Æ)

64. ®�

∂

(
f(x)

(f(x), g(x))

)
> 0, ∂

(
g(x)

(f(x), g(x))

)
> 0.

y²: �3 u(x), v(x), ¦�

u(x)f(x) + v(x)g(x) = (f(x), g(x))

Ù¥ ∂(u(x)) < ∂
(

g(x)
(f(x),g(x))

)
, ∂(v(x)) < ∂

(
f(x)

(f(x),g(x))

)
2. � f(x) = (x− 1)(x− 2) · · · (x− (2n− 1))+1, n ��K�ê,y²: f(x) 3 R þØ��. (2019c

=²�Æ)

65. (15 ©) �m,n ���ê, d = (m,n)(m,n ���úÏª), a ´�"Eê. y²:

(xm + am, xn + an) =

{
xd + ad, �m

d ,
n
d Ñ�Ûê,

1, �m
d ½

n
d �óê.

Ù¥ (xm + am, xn + an) L«õ�ª xm + am � xn + an ���úÏª. (2011cH®�Æ)

66. ��ê n > 2, ¿� a1, a2, · · · , an ´pØ�Ó��ê. y²: õ�ª

f(x) = (x− a1) (x− a2) · · · (x− an) + 1

3knê�þØ��"(2014cH®�Æ)

67. (20 ©) f(x) = x3 + ax2 + bx+ c ´�Xêõ�ª, ea, c ´Ûê§b ´óê, y²: f(x) ´knê�

þ�Ø��õ�ª. (2009cH®���Æ)

68. �Eê c 6= 0 �,��"knXêõ�ª��, P M = {f(x)|f(x) �knXêõ�ª, f(c) = 0} .

(1) y²: M ¥�3���Ä�Xê�1�knê�þ�Ø��õ�ª p(x), ¦�é?¿� f(x) ∈

M Ñk p(x)|f(x) ¤á;

(2) y²: �3knê�þ�õ�ª g(x), ¦� g(c) = 1
c ;

(3) - c =
√
3 + i, ¦(1)¥� p(x) . (2010cH®���Æ)

69. � f1(x), f2(x) ´ê� P þ�ü�õ�ª, ÷v
(
x2 + x+ 1

)
|f1
(
x3
)
+ xf2

(
x3
)
. y²:

(x− 1)| (f1(x), f2(x)) .

(2011cH®���Æ)
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70. (15 ©) �é?¿�K�ên, -fn(x) = xn+2 − (x+ 1)2n+1. �õ�ªg(x) = f1(x)f2(x) · · · f2012(x),

y²: (
x2 + x+ 1, g(x)

)
= 1.

(2012cH®���Æ)

71. � f(x) �knê�þ��"õ�ª, XJ f(
√
3) = 0, y²: 3knê�þ x3 − 2 �Ø f(x) .

(2013cH®���Æ)

72. y²pdGaussÚn: ü���õ�ª�¦È�´��õ�ª. (2016cH®���Æ)

73. �ê� P þ� n(n > 2) gõ�ª f(x) vküÏª, y²:

f ′′(x)|f(x) ��=�f(x) = c(x− a)n

Ù¥ f ′′(x) L«���ê, a, c ´ê� P ¥�~ê. (2016cH®���Æ)

74. (20 ©)�õ�ª

f(x) = x3m − x3n+1 + x3p+2, g(x) = x2 − x+ 1

Ù¥ m,n, p ��K�ê, y² g(x)|f(x)⇔ m,n, p k�Ó�Ûó5. (2017cH®���Æ)

75. ®� p �Û�ê, ¦y: õ�ª f(x) = (p− 1)xp−2 + (p− 2)xp−3 + · · ·+ 2x+ 1 3knê�Ø��.

(2018 cH®���Æ)

76. � f(x) ´ n ?Ý
 A �A�õ�ª. �3p��gê©O� p, q �õ�ª g(x), h(x), ÷v f(x) =

g(x)h(x) ¦y: r(g(A)) = q, r(h(A)) = p . (2014cHm�Æ)

77. � f(x), g(x)�ê� P þü�p����õ�ª§A´ê� P þ� n?Ý
,y² f(A)g(A)X = 0�

)�m´ f(A)X = 0 � g(A)X = 0 ü�)�m��Ú. (2017cHm�Æ)

78. ®�
f(x) = x3 + x2 + x+ 1

g(x) = x4n + x4m+1 + x4k+2 + x4l+3

(n,m, k, l���ê), y²: f(x) �Øg(x) . (2009cþ°�Æ)

79. Qã¿y²Eisenstein�O{. (2010cþ°�Æ)

80. (10 ©) �

f(x) =
n∑
t=0

atx
t

g(x) =
n∑
t=0

an−tx
t ∈ F[x]

¦y f(x) Ø����=� g(x) Ø��. |^d(Ø`² 2xn + 2xn−1 + · · ·+ 2x+ 1 3knê�þ

Ø��. (2011 cþ°�Æ)
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81. Áy: XJ®�Q�©ê p
q ´�Xêõ�ª f(x) ��, K (q − p)|f(1), (q + p)|f(−1), �é?¿�

ê m, k

(mq − p)|f(m).

(2012cþ°�Æ)

82. � f(x) �ê� F þØ��õ�ª, XJ α ∈ C ´ f(x) ��, K

F (α) = {g(α)|g(x) ∈ F(x)}

´ê�, � F (α) ��ê� F þ�5�m��ê´ f(x) �gê. (2012cþ°�Æ)

83. y²õ�ª f(x) = x5 − 5x+ 1 3knê�þØ��. (2014cþ°�Æ)

84. �
f(x) = x3 + x2 + x+ 1

g(x) = x8n + x8m+2 + x4k+1 + x12l+3

(n,m, k, l ���ê), ¦y: f(x)|g(x) . (2015cþ°�Æ)

85. y²�3õ�ª f(x) ÷v

(x− 1)n|(f(x) + 1), (x+ 1)n|(f(x)− 1).

(2010cþ°�Ï�Æ)

86. � f(x), g(x), h(x) �¢Xêõ�ª, h(x) Ä�Xê� 1, ¦y:

(f(x)h(x), g(x)h(x)) = (f(x), g(x))h(x)

(2013cþ°�Ï�Æ)

87. (10 ©) �R[x] �gê�u�u2 �¢Xêõ�ª�N, -f1 = 1, f2 = x − 1, f3 = (x − 2)(x − 1) Á

y f1, f2, f3 ´ R[x] ��|Ä. (2014cþ°�Ï�Æ)

88. (15 ©) b�f(x) =

∣∣∣∣∣∣∣∣
1 1 1

2− x 2− x2 2x3 − 1

2x2 − 1 3x3 − 1 4x3 − 1

∣∣∣∣∣∣∣∣
(1) y²: �3¢ê c(0 < c < 1), ¦� f ′(c) = 0. ùp f ′(x) � f(x) ��¼ê;

(2) 3 Q[x] ¥ò f(x) ©)�Ø��Ïª�È. (2015cþ°�Ï�Æ)

89. (20 ©) -ê�K þ�õ�ªf(x) = g(x)h(x), Ù¥(g(x), h(x)) = 1. �A ´ê�K þ�n �Ý
,

Wf ,Wg,Wh ©OL«àg�5�§| f(A)X = 0, g(A)X = 0, h(A)X = 0 �)�m, K Wg,Wh ´

Wf �f�m, � Wf =Wg ⊕Wh . (2016cþ°�Ï�Æ)
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90. -�õ�ª� a0x
n + a1x

n−1 + · · ·+ an−1x+ an . K§U�ê (x− 1)n+1 �Ø�¿©7�^�´
a1 + 2a2 + · · ·+ nan = 0

a1 + 4a2 + · · ·+ n2an = 0
...

a1 + 2na2 + · · ·+ nnan = 0

(2016cþ°�Ï�Æ)

91. � P [x]n ´gê ≤ n �õ�ª8Ü, XJ ∂(f(x)) = n, K f(x), f ′(x), · · · , fn(x) ´ P [x]n �Ä.

XJ f(x) = (x¬a)n, Ké?¿Eê�þõ�ª g(x) =
∑
i=1

aix
i ∈ P [x]n, Á¦3éAÄþ��I.

(2016cþ°�Ï�Æ)

92. y²

f(x) = 1 + x+
x2

2!
+ · · ·+ xn

n!

3knê�þØ��. (2018cþ°�Ï�Æ)

93. f(x) � g(x) p�,

f(M)g(M)X = 0, f(M)X = 0, g(M)X = 0

�)�m©O´ W,W1,W2, y²: W =W1 ⊕W2 . (2018cþ°�Ï�Æ)

94. ®� f(x) = (x− a1) (x− a2) · · · (x− an) + t. Ù¥ a1, a2, · · · , an ´üüpØ�Ó��ê.

1. y²: � t = −1 �§f(x) 3knê�þØ��.

2. � t 6= −1 �, Á?Ø f(x) 3knê�þ´Ä��? ¿`²nd. (2019 cþ°�Ï�Æ)

95. � f(x), g(x) ∈ Q[x] �knê� Q þ�ü�õ�ª, m �����ê, y²: f(x)m|g(x)m ��=

�

f(x)|g(x).

(2009cÄÑ���Æ)

96. � f(x), g(x) �knXê�"õ�ª, Ù¥ f(x) ´Ø���(=ØU©)�ü��$knXêõ�

ª�È). b��3Eê α ¦� f(α) = g(α) = 0, y²:

f(x)|g(x).

(2012cÄÑ���Æ)

97. � A � n �¢�
, f(x) �¢Xêõ�ª, y² f(A) ��_
��=�

ged (f(x), χA(x)) = 1

(Ù¥ χA(x) �A �A�õ�ª. ) (2014cÄÑ���Æ)
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98. � f(x), g(x) �ü�p��õ�ª, gê©O� m,n > 0. y²: �3���gê�u n �õ�ª

u(x) 9���gê�u m �õ�ª v(x), ¦�

u(x)f(x) + v(x)g(x) = 1

(2015cÄÑ���Æ)

99. � a1, · · · , an � n �ØÓ�ê, y²é?¿ n �ê b1, · · · , bn, �3��gê�u n− 1 �õ�ª

f(x) = c1 + c2x+ · · ·+ cnx
n−1, ¦�

f (ai) = bi(1 ≤ i ≤ n)

(2015cÄÑ���Æ)

100. éu�� n× n õ�ªÝ


A(t) =


a11(t) · · · a1n(t)
...

...

an1(t) · · · ann(t)

 ,

½ÂÙ�ê� 
d
dta11(t) · · ·

d
dta1n(t)

...
...

d
dtan1(t) · · ·

d
dtann(t)


y²éu?¿ü� n× n õ�ªÝ
 A(t), B(t), k¦È�êúª

d

dt
(A(t)B(t)) =

d

dt
(A(t))B(t) +A(t)

d

dt
B(t).

(2016cÄÑ���Æ)

101. � n �E�
 A k n �ØÓA��, n �E�
 B ÷v AB = BA, y²�3õ�ª f(x), ¦�

B = f(A).

(2017cÄÑ���Æ)

102. �f(x) = |xEn−A|´A�A�õ�ª§�f ′(x)�f(x)��ê�f ′(x)|f(x).y²µA´êþÝ
.(2010c

oA�Æ)

103. �P (A) ´÷vf(A) = 0 �Fþ�¤kõ�ªf(x) |¤�8Ü.y²µP (A) ´Fþ�Ã¡��5�

m.¿�§XJg(x) ∈ P (A) �gê�un§@og(x) 3Fþ´���.(2010coA�Æ)

104. �λ1, λ2, · · · , λn ´A��ÜEA��§y²µé?¿�K�êk§êsk =
n∑
i=1

λki áuF.(2010coA�

Æ)
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105. �F§KÑ´ê��F ⊆ K .�Fþ�ngõ�ªf(x) 3Kþkn��x1, x2, · · · , xn .y²µ
∏

1≤i<j≤n
(xi −

xj)
2 ∈ F .(2011coA�Æ)

106. �f(x) = xp−1 + xp−2 + · · ·+ x+ 1 §p´�ê.

£1¤y²µf(x) 3knê�Q þØ��.

£2¤-M = {A ∈ Mn(C)|f(A) = 0} §Ù¥Mn(C) ´�Nn�EÝ
|¤�8Ü.rM ¥�Ý
U�

q'X©a§KM ¥��ÜÝ
�±©¤Aaº̀ ²nd.(2011coA�Æ)

107. �f(x) =
n∑
i=0

aix
i ´ê�Fþ�ngõ�ª§n > 0 .

£1¤�c ∈ F .y²µ�3���bi ∈ F ¦�f(x) =
n∑
i=0

bi(x− c)i §¿�Ñbi �L�ª.

£2¤�f(x) 3FþØ��§α ´f(x) ���E�.y²µ8ÜK = {g(α)|g(x)´Fþ�õ�ª} ´��

ê�§�f(x) 3Kþ��.

£3¤�α1, α2, · · · , αn ´f(x) ��ÜE�.y²µ�3Fþ�ngõ�ªh(x) §Ù�ÜE��
n∑
j=1

αkj , k =

1, 2, · · · , n .(2012coA�Æ)

108. �α1, α2, · · · , αn ´ê�Fþ�õ�ªf(x) ��ÜE�.y²µXJ�3i 6= j ¦�αi = αj §@of(x)

3Fþ´���. (2013coA�Æ)

109. �A´ê�Fþ�n��
§V = {f(A)|f(x) ∈ F [x]} .y²µdimV = 1��=�A´êþÝ
. (2013c

oA�Æ)

110. �F´ê�§a1, a2, · · · , an+1 ∈ F pØ�Ó.y²Xe�(Øµé?¿b1, b2, · · · , bn+1 ∈ F §�3��

�Fþ�gêØ�Ln�õ�ªf(x) ¦�f(ai) = bi, 1 ≤ i ≤ n+ 1 .(2014coA�Æ)

111. �A´ê�Fþ�n��
§Ù�ÜEA���λ1, λ2, · · · , λn .�g(x) ´Fþ�õ�ª§÷vg(λi) 6=

0, 1 ≤ i ≤ n .y²µg(A) �_§��3Fþ�gê�un�õ�ªh(x) ¦�(g(A))−1 = h(A) .(2014c

oA�Æ)

112. �u(x), v(x) ©O´n§mg�Xêõ�ª(n > m ≥ 1) §�v(x) �Ä�Xê�1.y²µ�3����

Xêõ�ªq(x), r(x) ¦�u(x) = q(x)v(x) + r(x) §Ù¥§r(x) = 0 ½r(x) �gê�um .(2014co

A�Æ)

113. y²Xe�½n£Eisenstein�O{¤µ�f(x) =
n∑
i=0

aix
i ´�gê��Xêõ�ª§XJ�3÷vX

e^���êpµ

(1)p - an;

(2)p | ai(0 ≤ i ≤ n− 1);

(3)p2 - a0,

Kf(x) 3knê�þØ��. (2016coA�Æ)
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114. �p´�ê§y²µé?¿��ên ≥ 2§õ�ªxn− px+ p��Ün�E�pØ�Ó. (2016coA�

Æ)

115. �fn(x) =
n−1∑
i=0

xi, n ≥ 1 ´�ê.)�e��K.

£1¤�α1, α2, · · · , αn−1 ´fn(x) ��ÜE�(n ≥ 2) §k´��ê.¦
n−1∑
j=0

αnkj ��.

£2¤�Ñfn(x)|fm(x) ���¿©7�^�§¿y²\�(Ø.

£3¤�A´ê�Fþp��
��3q¦�fq(A) = 0 .y²µA3Eê�þ�é�z§=�3�_�E

�
B¦�B−1AB = 0 �é�
.

£4¤�C´r��
§Ù(i, j)−��µ
∫ 1

0
fi(x)fj(x)dx .¯C´Ä´�½
§̀ ²nd. (2017coA�Æ)

116. �f(x) ´Ä�Xê�1�ng¢Xêõ�ª§f ′(x) L«f(x) ��ê§(f(x), f ′(x)) L«f(x) Úf ′(x)

�Ä�Xê�1���úÏª.

£1¤y²µXJf(x) k�§@of(x) ��Ñ´¢�.

£2¤� f(x)
(f(x),f ′(x)) = (x− 1)(x− 2) .�Ñ¤k±f(x) �A�õ�ª�Jordan
.

£3¤�α ´f(x) �¤kE�§-V = {y|y = g(α), g(x)´¢Xêõ�ª} .y²V´¢ê�þ��5�

m§¿¦Ñ§��êdimV .

£4¤�α1, α2, α3 ´f(x) ���E�§�sk = αk1 + αk2 + αk3 .�s1 = s2 = 0, s3 = 1 §¦f(x) �L�ª.

£5¤�f(x) ��Ü�Ñ3ü �þ§y²µõ�ªg(x) = 2xf ′(x)− 3f(x) ��ÜE��Ñ3ü �

þ. (2018coA�Æ)

117. �f(x) ´ê�Pþ���õ�ª§a, b ∈ P, a 6= 0 .

£1¤y²f(x) 3Pþ���¿�^�´f(ax+ b) 3Pþ��.

£2¤Þ~`²�f(x) Ø���§f(x2) �±��. (2010c���Æ)

118. �p´���ê§õ�ª

f(x) = xp−1 + xp−2 + · · ·+ x+ 1.

y²µf(x) 3knê�þ´Ø���. (2013c���Æ)

119. ���êm > 1 §õ�ª

f(x) = x5 +mx+ 1.

y²µf(x) 3knê�þ´Ø���. (2014c���Æ)

120. -A�n�EÝ
§y²µ

£1¤A���õ�ªg(x) �ØA�A�õ�ªf(x) .

£2¤XJA�_§K�3gêØ�Ln− 1 �õ�ªp(x) ¦�A−1 = p(A) .(2016c���Æ)
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121. -x1, x2, · · · , xn �y1, y2, · · · , yn �2n�ê§Ù¥x1, x2, · · · , xn pØ�Ó.y²µ�3gêØ�Ln−1

g�õ�ªp(x) ¦�

p(xi) = yi, i = 1, 2, · · · , n.

(2017c���Æ)

122. �f(x) ´���Xêõ�ª§y²µXJf(0) �f(1) Ñ´Ûê§@of(x) ØUk�ê�. (2011c�

H�Æ)

123. �Ø��õ�ªp(x) ´f(x) �kÏª£Ù¥g,êk ≥ 2¤§y²µp(x) ´Ù�ûf ′(x) �k− 1 Ï

ª. (2012c�H�Æ)

124. �A =

(
2 −1
−3 3

)
§knXêõ�ªf(x) ÷vf(A) = 0 �¿�^�´x2 − 5x+ 3|f(x) .(2016�H�

Æ)

125. �f(x), g(x)��Xêõ�ª§y²(f(x), g(x)) = 1�¿�^�´(f(xm), g(xm)) = 1 .(2017c�H�

Æ)

126. �f(x) ´EXê��õ�ª§é?¿�ênkf(n) �´�ê§y²f(x) �XêÑ´knê§Þ~`

²�3Ø´�Xê�õ�ª÷vé?¿�ênkf(n) �´�ê. (2010cúô�Æ)

127. XJ(x2 + x+1)|(f1(x3) + xf2(x
3)) §�n��
Ak��A���u1§y²f1(A), f2(A) ÑØ´�_

Ý
. (2011cúô�Æ)

128. �f(x) ´��õ�ª§g(x) ´A���õ�ª§y²µf(A) �_�¿�^�´

(f(x), g(x)) = 1.

(2015cúô�Æ)

129. �P [x] ´ê�Pþ���õ�ª�N§f1(x), · · · , fn(x) Úg1(x), · · · , gm(x) ´P [x] ¥�ü|õ�ª§

�§�)¤�f�m�Ó§y²µ

£1¤P [x] Ø´Tê�Pþ�k��f�m.

£2¤f1(x), · · · , fn(x) ���úÏª�ug1(x), · · · , gm(x) ���úÏª. (2016cúô�Æ)

130. �R[x]n+1 ´gê�u�un�¢Xêõ�ª�N§f(x) ´ngõ�ª.y²µéR[x]n+1 ¥�?¿õ

�ªg(x) §o�3~êc0, c1, · · · , cn ¦�

g(x) = c0f(x) + c1f
′(x) + · · ·+ cnf

(n)(x),

Ù¥f (k)(x) ´f(x) �k��ê. (2016cúô�Æ)

131. ®�f(x) ´�Xêõ�ª§�f(0), f(1) Ñ´Ûê§y²f(x) vk�ê�. (2017cúô�Æ)
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132. �
p

q
´Q�©ê,f(x) = anxn + an−1xn−1 + · · ·+ a1x+ a0 ´�Xêõ�ª,�f(

p

q
) = 0 .y²

(1)p|a0 ,q|an .

(2)é?¿��êm,k(p−mq)|f(m) .(2011cI��)

133. �õ�ªg(x) = pk(x)g1(x)(k ≥ 1) ,õ�ªp(x) �g1(x) p�.y²:é?¿�õ�ªf(x) k

f(x)

g(x)
=

r(x)

pk(x)
+

f1(x)

pk−1g1(x)
,

Ù¥r(x), f1(x) Ñ´õ�ª,r(x) = 0 ½deg(r(x)) < deg(p(x)) .(2012cI��)

134. õ�ªf(x) = f0(x
n)+xf1(x

n)+ · · ·+xn−1fn−1(x
n) ,�xn+xn− 1+ · · ·+x+1|f(x) ,¦y:fi(1) = 0.

(2014cI��)

135. �f(x), g(x) ©O´m,n gõ�ª,y²:

(1)�3gê$un�õ�ªu(x)�gê$um�õ�ªv(x) ,¦�u(x)f(x)+v(x)g(x) = res(f(x), g(x))

.

(2)(f(x), g(x)) = 1 ��=�res(f(x), g(x)) 6= 0. (2014cI��)

136. �x1, x2, · · · , xn pØ�Ó,f(x) = (x− x1)(x− x2) · · · (x− xn), sk = xk1 + xk2 + · · ·+ xkn ,y²

(1)|f ′(x)|2 − f(x)f ′′(x) Ã¢�.

(2)xk+1f ′(x) = (s0x
k + s1x

k−1 + · · ·+ sk−1x+ sk)f(x) + g(x), g(x) �gê�un. (2015cI��)

137. �õ�ªg(x) = pk(x)g1(x)(k ≥ 1) ,õ�ªp(x) �g1(x) p�.y²:éu?¿õ�ªf(x) k

f(x)

g(x)
=

r(x)

pk(x)
+

f1(x)

pk−1g1(x)
,

Ù¥r(x), f1(x) Ñ´õ�ª,r(x) = 0 ½r(x) �gê�up(x). (2016cI��)

138. �p(x), q(x), r(x)Ñ´ê�Kþ��gêõ�ª,�p(x)�q(x)p�,deg(r(x)) < deg(p(x))+deg(q(x))

.y²:�3ê�Kþ�õ�ªu(x), v(x)÷vdeg(u(x)) < deg(p(x)), deg(v(x)) < deg(q(x)) ,¦�
r(x)

p(x)q(x)
=

u(x)

p(x)
+
v(x)

q(x)
. (2018cI��)

139. �f(x), g(x) ´�Xêõ�ª,�g(x) ´���.XJ

f(x) = g(x)h(x),

Ù¥h(x) ´knXêõ�ª,y²:h(x) �½´�Xêõ�ª. (2010c¥H�Æ)

140. �a1, a2, · · · , an ´n�(n ≥ 2)pØ�Ó��ê.y²:

f(x) = (x− a1) · · · (x− an)− 1

ØUL«¤ü�gê�u0��Xêõ�ª�È. (2013c¥H�Æ)
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141. �

f(x) = x4 − 10x2 + 1.

(1)¦f(x) 3¢ê�þ�IO©)ª.

(2)y²:f(x) 3knê�þØ��.

(3)XJg(x) ´��±
√
2 +
√
3 ���knXêõ�ª,y²:f(x)|g(x). (2014c¥H�Æ)

142. �P´��ê�,p(x), f(x), g(x) ∈ P [x] ,�p(x) 3PþØ��.y²:

(1)½ö(p(x), f(x)) = 1 ,½öp(x)|f(x) .

(2)ep(x)|f(x)g(x) ,Kp(x)|f(x) ½öp(x)|g(x) .(2015c¥H�Æ)

143. �f(x) = x4 + 2x3 − x2 − 4x− 2, g(x) = x4 + x3 − x2 − 2x− 2 ,¦§����úÏª. (2010c¥ì�

Æ)

144. �a = (a1, a2, · · · , an), b = (b1, b2, · · · , bn) ∈ Rn ,O�Ý
A− aT b �1�ª. (2012c¥ì�Æ)

145. �f(x), g(x) ´ê�Fþ�õ�ª,�

u(x) = (x2 + 1)f(x) + (x2 + x+ 1)g(x), v(x) = xf(x) + (x+ 1)g(x).

y²(f(x), g(x)) = (u(x), v(x)). (2018c¥ì�Æ)

Ê. ¯�K

1. �λ1, · · · , λn´knõ�ªg(x) 3C��Ü�, é?¿�f(x) ∈ Q[x], ¯
n∏
i=1

f(λi) ´Ä�½�knê?

(2012c�®�Æ)

2. �f(x) =
2013∏
k=1

(x− k)2 + 2014, Kf(x)3knê�S´Ä��? (2013c�®�Æ)

3. (1)Qã¿y²MÜd"(Eisenstein)�O{.

(2)Þ~`²3knê�þ�3?¿gê�Ø��õ�ª(�Ñnd).

(3)�n > 1, y²n�pØ�Ó��ê�AÛ²þê�½�Ãnê. (2012c�ënó�Æ)

4. ef(x)�g(x)���úÏª�d(x),Kf(x2)�g(x2)���úÏª´Ä7�d(x2)? (2011c�H���

Æ)
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