
DECA
1 :� 15 /� p Γ ��%e	_ z = 3x2 + 4y2 + 1. �$"> Γ �h9_�jh9_,��B� �p (x, y, z) �h9_o�"�.$"���&�� t s� t(x, y, z) \&�%e	_o� 5 /�� v� tz = (3x2 +4y2)t2 +1, �i)15 t �*�,�4��12� 10 /�� v�d
t

∆ = z2 − 4(3x2 + 4y2) = 0.)Ovzj�h9_,�� 15 /�� 2

2 : � 15 /�p Γ �e	
� P v!D"� e	
�Æ��"�7 P �1
 L ! Γ ����Kk"�_=�� A(L). .`� A(L) l=�2�iM�
P g� L � Γ zI��
&�6"�B� ��-pe	
,�� y = x2, P = (x0, y0)� 1 /�� P !D"&e	
��Æ�' y0 > x20� 2 /��p L �,�� y = k(x− x0) + y0. L ! Γ �E"� x ?�℄; x2 = k(x− x0) + y0, �X1J x1 < x2 ℄;

x1 + x2 = k, x1x2 = kx0 − y0� 6/��L! x 7�x = x1, x = x2 3��}�_= D = 1
2(x

2
1+x22)(x2−x1),e	
! x 7� x = x1, x = x2 3�k"�_=� ∫ x2

x1
x2 dx = 1

3(x
3
2 −x31)� 8/�� v�

A(L) =
1

2
(x21 + x22)(x2 − x1)−

1

3
(x32 − x31) =

1

6
(x2 − x1)

3

36A(L)2 = (x2 − x1)
6 = ((x1 + x2)

2 − 4x1x2)
3 = (k2 − 4kx0 + 4y0)

3

= ((k − 2x0)
2 + 4(y0 − x20))

3 ≥ 64(y0 − x20)
3.� 12/�� t�W�iM� A(L)l=�2��iM� k = 2x0,? x1+x2 = 2x0� 15 /�� 2

3: � 10 /�p f ∈ C1[0,+∞), f(0) > 0, f ′(x) ≥ 0∀x ∈ [0,+∞).�/ ∫ +∞

0
1

f(x)+f ′(x) dx < +∞, j.� ∫ +∞

0
1

f(x) dx < +∞.B� �� f ′(x) ≥ 0, �
0 ≤

∫ N

0

1

f(x)
dx−

∫ N

0

1

f(x) + f ′(x)
dx =

∫ N

0

f ′(x)

f(x)(f(x) + f ′(x))
dx

1



� 1 /��l>�
lim

N→+∞

∫ N

0

f ′(x)

f(x)(f(x) + f ′(x))
dx ≤ lim

N→+∞

∫ N

0

f ′(x)

f(x)2
dx

= lim
N→+∞

(− 1

f(x)
) |N0 ≤ 1

f(0)� 8 /��4��/�B�∫ +∞

0

1

f(x)
dx ≤

∫ +∞

0

1

f(x) + f ′(x)
dx+

1

f(0)
< +∞� 10 /��

4: � 10 /�p A,B,C R�r n H-$P*� P (t) = At2 +Bt+C, f(t) =
detP (t), f6 t ��$#� detP (t) 	u P (t) ��Zt�n λ � f(t) �2�w.`� Re(λ) < 0, )V Re(λ) 	u λ �r
�B� �p λ � f(t) �2�'� detP (t) = 0, �) P (t) � n 1Z
�Æ5� v�& α 6= 0 s� P (λ)α = 0, N) α∗P (λ)α = 0. � 4 /�Q~!�

α∗Aαλ2 + α∗Bαλ+ α∗Cα = 0.[ a = α∗Aα, b = α∗Bα, c = α∗Cα, '� A,B,C G�-$P*/ a > 0, b >
0, c > 0, i

λ =
−b±

√
b2 − 4ac

2a� 6 /��8���� b2 − 4ac ≥ 0 q� √
b2 − 4ac < b, �)

Reλ =
−b±

√
b2 − 4ac

2a
< 0;� 8/��� b2−4ac < 0q�√b2 − 4ac = i

√
4ac− b2, �) Reλ = −b/2a < 0.

2

5: � 10 /��/ (1+x)n

(1−x)3
=

∑
∞

i=0 aix
i, |x| < 1, n �-,x�j ∑n−1

i=0 ai.B� �� ∑n−1
i=0 ai g� (1+x)n

(1−x)3
· 1
1−x

(St6 xn−1 �
x� 2 /��)
(1 + x)n

(1− x)4
=

(2− (1− x))n

(1− x)4
=

n∑
i=0

(−1)iCi
n2

n−i(1− x)i−4,

2



f xn−1 �
x  
2n(1−x)−4−n2n−1(1−x)−3+

n(n− 1)

2
2n−2(1−x)−2−n(n− 1)(n − 2)

6
2n−3(1−x)−1� xn−1 �
x� 6 /���O  

2n

3!
((1− x)−1)′′′ − n2n−1

2!
((1− x)−1)′′

+
n(n− 1)

2
2n−2((1− x)−1)′ − n(n− 1)(n − 2)

6
2n−3(1− x)−1� xn−1 �
x�{  

2n

3!
(n+2)(n+1)n− n2n−1

2!
(n+1)n+

n(n− 1)

2
2n−2n− n(n− 1)(n − 2)

6
2n−3.4�

n−1∑
i=0

ai =
n(n+ 2)(n + 7)

3
2n−4� 10 /�� 2

6: � 15 /�p f : [0, 1] → R T�� f(0) = f(1),
∫ 1
0 f(x) dx = 0, i f ′(x) 6=

1∀x ∈ [0, 1]. j.�'m�-,x n, � ∣∣∣∑n−1
k=0 f(

k
n
)
∣∣∣ < 1

2 .B� �� f(0) = f(1), 4�& c ∈ (0, 1) s� f ′(c) = 0� 2/��� f ′(x) 6= 1,��8xL2�5;� f ′(x) < 1� 4 /��[ g(x) = f(x)− x, ' g(x) ��#�C8x� 6 /��4
−1

2
+

1

n
=

∫ 1

0
g(x)dx+

1

n
>

1

n
(

n∑
k=1

g(
k

n
) + 1))

=
1

n

n−1∑
k=0

g(
k

n
) >

∫ 1

0
g(x)dx = −1

2� 12 /�� v�∣∣∣∣∣
n−1∑
k=0

f(
k

n
)

∣∣∣∣∣ =
∣∣∣∣∣
n−1∑
k=0

g(
k

n
) +

n− 1

2

∣∣∣∣∣ < 1

2
2� 15 /�

3



7: � 25 /��/rP* A =

(
2 2
2 a

)
, B =

(
4 b
3 1

)
. .`�

(1) P*,� AX = B �J� BY = A �J����Bv a 6= 2, b = 4/3;

(2) A Æy B ����Bv a = 3, b = 2/3;

(3) A :� B ����Bv a < 2, b = 3.B� � (1) P*,� AX = B �J A B �Z�YT� A �Z�Y
�	u� BY = A �J A A �a1Z�Y�b� B �Z�Y
�	u� 2/��' (A,B) >� ��<�(
2 2 4 b
2 a 3 1

)
→

(
2 2 4 b
0 a− 2 −1 1− b

)/� B �Z�Y<T� A �Z�Y
�	u�iM� a 6= 2� 6 /��'P*
(B,A) >� ��<�

(B,A) =

(
4 b 2 2
3 1 2 a

)
→

(
4 b 2 2
0 1− 3b/4 1/2 a− 3/2

)
.��/ A �Z�Y<�b� B �Z�Y
�	u����Bv b = 4/3. z�P*,� AX = B �J� BY = A �J����Bv a 6= 2, b = 4/3 � 10/��

(2) n A,B Æy�'� trA = trB, i |A| = |B|, 4� a = 3, b = 2/3 � 12/��+0�n a = 3, b = 2/3, '�
A =

(
2 2
2 3

)
, B =

(
4 2/3
3 1

)
,

A 9 B �|+(�tR� λ2 − 5λ + 2. � λ2 − 5λ + 2 = 0 �X1���2��) A,B %T�Æy ��'F*�4 A ! B Æy� 15 /��
(3) � A �'�*�n A,B :��' B �v'�*�4 b = 3 � 16 /��P* B '��*��

g(x1, x2) = 4x21 + 6x1x2 + x22 = (3x1 + x2)
2 − 5x21.&T

��< y1 = 3x1 + x2, y2 = x1 �� g(x1, x2) ���:�� y21 − 5y22� 18 /����� B �-�06�3x� 1 � 19 /��Uy!� A '��*��

f(x1, x2) = 2x21 + 4x1x2 + ax22 = 2(x1 + x2)
2 + (a− 2)x22&T

��< z1 = 3x1+x2, z2 = x2 � f(x1, x2)���:��2z21+(a−2)z22� 22 /�� A,B :�����Bv{^�Æ��-�06�3x�4 A,B :�����Bv a < 2, b = 3 � 25 /� 2

4


	20150909152643905
	2014_年第六届全国大学生数学竞赛预赛数学类试题参考答案
	1. 2014 年第六届全国大学生数学竞赛预赛数学类试题参考答案 - 张祖锦 - 博客园

	2015年10月第七届全国大学生数学竞赛预赛数学类专业答案



