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1. ¤k�KÑL�3dÁò��µ�m>,�3Ù§�þ�ÆÃ�.

2. �µ��>�Õ�K,�µ�	Ø�k6¶9�'IP.

3. X�K�xØ
,��3���¡,¿I²KÒ.

�! (�K 20©)W�K (z�K 5©)
�©

µ�<
1. lim

n→+∞

(
3n−1∏
k=n

k

) 1
2n

sin 1
n

= 3
√
3
e

.

2. ®� f 3«m (−1, 3)Sk��ëY�ê, f(0) = 12, f(2) = 2f ′(2) + 8§K∫ 1

0
xf ′′(2x) dx = 1 .

3. 3n��m����IX¥,�§ 2x2 + y2 + z2 + 2xy − 2xz = 1L«��g­¡

a.´ ý�Î¡ .

4. 3Ý
 A =

1 −2 0

1 0 1

0 2 1

�ÛÉ�©) A = UΛV ¥(Ù¥ U, V ����
, Λ�

é�
), Λ =


3 0 0

0
√

3 0

0 0 0

.
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�!(�K 15©)�Äü�V­¡ S : x2−y2+z2 = 1.
�©

µ�<

1. y²: S þÓ�x�1�¥?¿ü^ØÓ��1�´É

¡��;

2.� SþÓ�x�1�¥�ü^�1�©O²LM1(1, 1, 1)

�M2(2, 2, 1)ü:. ¦ùü^�1��úR��§±9ùü^�1��m�ål.

yyy²²²: 1. ò­¡�§U��

x2 − y2 = 1− z2,

l
k

(x+ y)(x− y) = (1 + z)(1− z) (1)

y3Ú?Ø��"�ëê λ, µ,±9Ø��"�ëê u, v,·���üx�1��§λ(x+ y) = µ(1 + z)

µ(x− y) = λ(1− z)

(2)

±9 u(x+ y) = v(1− z)

v(x− y) = u(1 + z)

(3)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (2©)

Äk±1�x�1� (2)�~y²ü^ØÓ��1�´É¡��.� (2)¥ü^

�1� L1� L2

L1 :

λ1(x+ y) = µ1(1 + z)

µ1(x− y) = λ1(1− z)

(4)

±9

L2 :

λ2(x+ y) = µ2(1 + z)

µ2(x− y) = λ2(1− z)

(5)

Ù¥, λ1µ2 6= λ2µ1.
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�Ä�5�§| 

λ1x+ λ1y − µ1z − µ1 = 0

µ1x− µ1y + λ1z − λ1 = 0

λ2x+ λ2y − µ2z − µ2 = 0

µ2x− µ2y + λ2z − λ2 = 0

(6)

� (6)�XêÝ
�A,²O���

det (A) =

∣∣∣∣∣∣∣∣∣∣∣∣

λ1 λ1 −µ1 −µ1

µ1 −µ1 λ1 −λ1
λ2 λ2 −µ2 −µ2

µ2 −µ2 λ2 −λ2

∣∣∣∣∣∣∣∣∣∣∣∣
= 4(λ1µ2 − µ1λ2)

2 6= 0

¤± L1� L2�É¡��. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5©)

éu1�x�1� (3),�ü^�1� L
′
1, L

′
2

L
′

1 :

u1(x+ y) = v1(1− z)

v1(x− y) = u1(1 + z)

(7)

±9

L
′

2 :

u2(x+ y) = v2(1− z)

v2(x− y) = u2(1 + z)

(8)

Ù¥ u1v2 6= u2v1.

�Ä�§| 

u1x+ u1y + v1z − v1 = 0

v1x− v1y − u1z − u1 = 0

u2x+ u2y + v2z − v2 = 0

v2x− v2y − u2z − u2 = 0

(9)

3



��§| (9)�XêÝ
� B,²O���

det (B) =

∣∣∣∣∣∣∣∣∣∣∣∣

u1 u1 v1 −v1
v1 −v1 −u1 −u1
u2 u2 v2 −v2
v2 −v2 −u2 −u2

∣∣∣∣∣∣∣∣∣∣∣∣
= −4(u1v2 − u2v1)2 6= 0

¤± L
′
1� L

′
2�É¡��. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (8©)

2. òM1(1, 1, 1):�\ (2)¥�� µ : λ = 1 : 1,¼��1� L3��§

L3 :

x+ y − z = 1

x− y + z = 1

(10)

òM2(2, 2, 1):�\ (2)¥�� µ : λ = 2 : 1,¼���1� L4��§

L4 :

x+ y − 2z = 2

2x− 2y + z = 1

(11)

Ï� (1, 1,−1)× (1,−1, 1) = (0,−2,−2),� L3���
−→n3 = (0, 1, 1). Ï� (1, 1,−2)×

(2,−2, 1) = (−3,−5,−4), � L4 ���
−→n4 = (3, 5, 4). L3, L4 �úR� L ����

−→n = −→n3 ×−→n4 = (−1, 3,−3). �M(x, y, z)� Lþ�?¿�:,K L��§÷v(
−−−→
M1M,−→n3,

−→n ) = 0

(
−−−→
M2M,−→n4,

−→n ) = 0

(12)

Ù¥

(
−−−→
M1M,−→n3,

−→n ) =

∣∣∣∣∣∣∣∣∣
x− 1 y − 1 z − 1

0 1 1

−1 3 −3

∣∣∣∣∣∣∣∣∣ = 0

(
−−−→
M2M,−→n4,

−→n ) =

∣∣∣∣∣∣∣∣∣
x− 2 y − 2 z − 1

3 5 4

−1 3 −3

∣∣∣∣∣∣∣∣∣ = 0

²z{��úR� L��§ 6x+ y − z = 6

27x− 5y − 14z = 30
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (12©)

L3, L4�m�ål÷v

d =
|
−−−−→
M1M2 · −→n |
|−→n |

=
2√
19

=
2

19

√
19

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)

555. ²O���úR��ü^�1� L3, L4 ��:©O�
1
19

(19,−3,−3) Ú

1
19

(17, 3,−9),ùü:m�ål� 2
19

√
19. Ïd,��±ÏLO�ü:m�ål��É

¡���m�ål.

òM1(1, 1, 1),M2(2, 2, 1)©O�\1�x�1�x (3)¥���Ó�^�1�1− z = 0

x− y = 0

=M1,M2 uÓ�^�1�þ. Ïd,�I�Ä L3, L4��/. 2
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n!(�K 15 ©) � V ´k��î¼�m, V1, V2
�©

µ�<

´ V ��²�f�m� V = V1 ⊕ V2. � p1, p2 ©O´ V

� V1, V2 ���ÝK, ϕ = p1 + p2,^ detϕL«�5C�

ϕ�1�ª. y²: 0 < detϕ ≤ 1� detϕ = 1�¿�^�

´ V1� V2��.

yyy²²²: � dimV1 = m, dimV2 = n, m,n > 0. ©O� V1 Ú V2 ���|IO��

Ä,§�Üå5´ V ��|Ä, ϕ3ù|Äe�Ý
/X

A =

 Im B

C In

 ,

Ù¥ B Ú C ©O´ p1|V2 : V2 → V1Ú p2|V1 : V1 → V2�Ý
. . . . . . . . . . . . (3©)

éu v1 ∈ V1 Ú v2 ∈ V2, v1 − p2v1 ∈ V ⊥2 ,� 〈p2v1, v2〉 = 〈v1, v2〉,Ón 〈v1, p1v2〉 =

〈v1, v2〉. d 〈p2v1, v2〉 = 〈v1, p1v2〉�� C = BT . l
 CB = BTB ���½Ý
,§Ò

´ p2p1|V2 : V2 → V2�Ý
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (6©)

� λ� p2p1|V2���A��, v2 ∈ V2´�A�A��þ,K λ ≥ 0�du v2 /∈ V1,

·�k ‖p1v2‖ < ‖v2‖,¤±

0 ≤ λ‖v2‖2 = 〈p2p1v2, v2〉 = 〈p1v2, p1v2〉 = ‖p1v2‖2 < ‖v2‖2,

� 0 ≤ λ < 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (9©)

du ϕ3 V ��|Äe�Ý
� A,¤±

detϕ = detA = det

 Im B

C In

 = det (In − CB) =
∏
λ

(1− λ),

ùp λ�HÝ
 CB �¤kA�� (P­ê). du CB �A��= p2p1|V2 �A��,

�é CB �z�A�� λk 0 ≤ λ < 1,l
 0 < detϕ ≤ 1. . . . . . . . . . . . . . (12©)

AO/, detϕ = 1 ��=�é CB �z�A�� λ, þk λ = 0, ù��d

u CB = BTB = 0,= B = C = 0. ¤± detϕ = 1�¿�^�´ V1� V2��.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)
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�� o! (�K 20©)y²:
�©

µ�<

1. y²: ¼ê�§ x3 − 3x = t �3n�34«m [−2, 2]

þëY, 3m«m (−2, 2) SëY���) x = ϕ1(t), x =

ϕ2(t), x = ϕ3(t)÷v:

ϕ1(−t) = −ϕ3(t), ϕ2(−t) = −ϕ2(t), |t| 6 2.

2. e f ´ [−2, 2]þ�ëYó¼ê,y²:
∫ 2

1
f(x3 − 3x) dx =

∫ 1

0
f(x3 − 3x) dx.

yyy²²²µµµ 1. P g(x) = x3 − 3x,@o g ´Û¼ê,� g′(x) = 3(x2 − 1).u´ g äk

Xe5�µ

(1)3 (−∞,−1]Ú [1,+∞)þî�üNþ,,3 [−1, 1]þî�üNeü.

(2) x = −1´4��:,4��� 2; x = 1´4��:,4��� −2.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (4©)

(3)P

g1 = g|[−2,−1], g2 = g|[−1,1], g1 = g|[1,2].

�â±þ5�, g1, g2, g3©O3Ù½Â�4«mþî�üN,���þ� [−2, 2]. Ïd,

�gk�¼ê ϕ1, ϕ2, ϕ3,± [−2, 2]�½Â�,�g± [−2,−1], [−1, 1], [1, 2]���.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (7©)

d�¼ê�ëY5� ϕ1, ϕ2, ϕ3 þ� [−2, 2] þ�ëY¼ê. 
 g1, g2, g3 �g3

(−2,−1), (−1, 1), (1, 2)SëY��,��êØ�u". Ïd,§���¼ê ϕ1, ϕ2, ϕ3

3 (−2, 2)SëY��. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (10©)

,��¡,5¿� g�Û¼ê,±9 ϕ1, ϕ2, ϕ3���, g1, g2, g3�½Â�,·�k

−t = −g3(ϕ3(t)) = −g(ϕ3(t)) = g(−ϕ3(t)) = g1(−ϕ3(t)), t ∈ [−2, 2].

Ïd

ϕ1(−t) = −ϕ3(t), t ∈ [−2, 2].

Ón,

−t = −g2(ϕ2(t)) = −g(ϕ2(t)) = g(−ϕ2(t)) = g2(−ϕ2(t)), t ∈ [−2, 2].

l


ϕ2(−t) = −ϕ2(t), t ∈ [−2, 2].

7



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (14©)

2. �â��½n§·�k

ϕ1(t) + ϕ2(t) + ϕ3(t) = 0, ∀ t ∈ [−2, 2].

l


ϕ′1(t) + ϕ′2(t) + ϕ′3(t) = 0, ∀ t ∈ (−2, 2).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (17©)

ù�(Ü f �ëYó¼ê��

2

∫ 2

1

f(x3 − 3x) dx− 2

∫ 1

0

f(x3 − 3x) dx

=

∫ −1
−2

f(x3 − 3x) dx−
∫ 1

−1
f(x3 − 3x) dx+

∫ 2

1

f(x3 − 3x) dx

=

∫ 2

−2
f(t)ϕ′1(t) dt+

∫ 2

−2
f(t)ϕ′2(t) dt+

∫ 2

−2
f(t)ϕ′3(t) dt = 0.

l
(Ø¤á. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (20©)

2
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�� Ê! (�K 15 ©) � n > 2, éu A ∈ Rn×n, 5
�©

µ�<

½ A0 � n �ü 
 I . /ª½Â sinA =
∞∑
k=0

(−1)k
(2k+1)!

A2k+1,

cosA =
∞∑
k=0

(−1)k
(2k)!

A2k ±9 arctanA =
∞∑
k=0

(−1)k
2k+1

A2k+1. P

‖A‖ ≡ max
x∈Rn
‖x‖=1

‖Ax‖,Ù¥ ‖x‖ ≡
√
xTx. y²:

1. ∀A ∈ Rn×n, sinA, cosAþk¿Â,� (sinA)2 + (cosA)2 = I .

2. � ‖A‖ < 1�, arctanAk¿Â,� sin arctanA = A cos arctanA.

yyy²²²: 1. du

‖ (−1)k

(2k + 1)!
A2k+1‖+ ‖(−1)k

(2k)!
A2k‖ 6 ‖A‖

2k+1

(2k + 1)!
+
‖A‖2k

(2k)!
,




∞∑
k=0

‖A‖k

k!
Âñ,Ïd,

∞∑
k=0

(−1)k
(2k+1)!

A2k+1 Ú
∞∑
k=0

(−1)k
(2k)!

A2k þýéÂñ,l
 sinA, cosA

k½Â. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (3©)

?�Ú,dýéÂñ?ê�5�,

(sinA)2 =
∞∑
k=0

k∑
j=0

(−1)k

(2j + 1)!(2k − 2j + 1)!
A2k+2 = −

∞∑
k=1

k−1∑
j=0

(−1)k

(2k)!
C2j+1

2k A2k,

(cosA)2 =
∞∑
k=0

k∑
j=0

(−1)k

(2j)!(2k − 2j)!
A2k = I +

∞∑
k=1

k∑
j=0

(−1)k

(2k)!
C2j

2kA
2k.

du

k∑
j=0

C2j
2k −

k−1∑
j=0

C2j+1
2k = (1− 1)2k = 0,

Ïd (sinA)2 + (cosA)2 = I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (6©)

2. d ‖ (−1)
k

2k+1
A2k+1‖ 6 ‖A‖2k+1

2k+1
��,� ‖A‖ < 1�,

∞∑
k=0

(−1)k
2k+1

A2k+1 ýéÂñ,l


d� arctanAk½Â.´� sinA, cosA, arctanA,Aþüü���.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (8©)

?�Ú, e3,«m [a, b] þ�Ý
�¼ê A(t) ëY��, �é?Û t, s ∈

[a, b], A(t) Ú A(s) ���, K
∞∑
k=0

(
(−1)k
(2k+1)!

A2k+1(t)
)′
��Âñ, l
 (sinA(t))′ =

9



∞∑
k=0

(−1)k
(2k)!

A2k(t)A′(t) = (cosA(t))A′(t). Ón, (cosA(t))′ = −(sinA(t))A′(t), ±9�

‖A(t)‖ < 1�¤á (arctanA(t))′ =
∞∑
k=0

(−1)kA2k(t)A′(t) = (I + A2(t))−1A′(t).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (12©)

y�Ä t ∈ [0, 1]±9Ý
�¼ê f(t) = sin arctan(tA) − tA cos arctan(tA),K�

âþã?Ø,·�k

f ′(t) = (cos arctan(tA))(I + t2A2)−1A− A cos arctan(tA)

+tA(sin arctan(tA))(I + t2A2)−1A

= tA2(I + t2A2)−1f(t), t ∈ [0, 1].

(Ü f(0) = 0��

‖f(t)‖ =
∥∥∥∫ t

0

sA2(I + s2A2)−1f(s) ds
∥∥∥ 6

∫ t

0

‖A‖2
∥∥∥ ∞∑
k=0

(−1)ks2kA2k
∥∥∥ ‖f(s)‖ ds

6
∫ t

0

∞∑
k=0

‖A‖2k+2 ‖f(s)‖ ds =
‖A‖2

1− ‖A‖2

∫ t

0

‖f(s)‖ ds, ∀ t ∈ [0, 1].

dd´y f(t) = 0 ( ∀ t ∈ [0, 1]). =(Ø¤á.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)

2
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�
�� 8!(�K 15 ©) � m,n ���ê. y²: �ëê
�©

µ�<

k 6= 0�,�©�§ y′(x) = ky2n(x) + x2m−1 �¤k)ÑØ

´�Û)(�Û)=�½Â3 (−∞,+∞)þ�)).

yyy²²²: ·�©ü«�¹y²,= k > 0� k < 0.

�/�: k > 0.

b� y(x)�¤��§����Û).K

lim
x→+∞

y′(x) = lim
x→+∞

(ky2n(x) + x2m−1) = +∞.

u´, lim
x→+∞

y(x) = +∞. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (3©)

� a > k¦� y( 2m−1
√
a) > 1. é?¿ x ∈ [ 2m−1

√
a,+∞),·�k

y′(x) = ky2n(x) + x2m−1 > ky2(x) + k > 0.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5©)

Ï� y′(x) = ky2n(x) +x2m−1 > 0, x ∈ [ 2m−1
√
a,+∞),¤± y(x)3 [ 2m−1

√
a,+∞)þ

î�üNO\. �9Ï¼ê

z(x) = arctan y(x), x ∈
[

2m−1
√
a,+∞).

5¿�éu x ∈ [ 2m−1
√
a,+∞)

z′(x) = y′(x)
1+y2(x)

= ky2n(x)+x2m−1

1+y2(x)
> ky2(x)+k

1+y2(x)
= k

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (8©)

u´,·�k

z(x) > kx− k 2m−1
√
a+ z( 2m−1

√
a), x ∈ [ 2m−1

√
a,+∞).

,��¡,·�k z(x) ∈ (−π/2, π/2),�þ¡�Ø�ªgñ.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (10©)

�/�µ k < 0.
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b� y(x)�¤��§����Û).K

lim
x→−∞

y′(x) = lim
x→−∞

(ky2n(x) + x2m−1) = −∞.

u´, lim
x→−∞

y(x) = +∞. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (12©)

� a < k ¦� y( 2m−1
√
a) > 1. é?¿x ∈ (−∞ 2m−1

√
a], ·�ky′(x) = ky2n(x) +

x2m−1 < ky2(x) + k < 0. Ï� y′(x) = ky2n(x) + x2m−1 < 0, x ∈ (−∞, 2m−1
√
a], ¤±

y(x)3 (−∞, 2m−1
√
a]þî�üN~�. �9Ï¼ê

z(x) = arctan y(x), x ∈ (−∞, 2m−1
√
a].

5¿�éu x ∈ (−∞, 2m−1
√
a],

z′(x) = y′(x)
1+y2(x)

= ky2n(x)+x2m−1

1+y2(x)
< ky2(x)+k

1+y2(x)
= k.

u´,·�k

z(x) > kx− k 2m−1
√
a+ z( 2m−1

√
a), x ∈ (−∞, 2m−1

√
a].

,��¡,·�k z(x) ∈ (−π/2, π/2),�þ¡�Ø�ªgñ.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)

(½½½ööö)���///���µ k < 0.

- h(x) = y(−x),K

h′(x) = −y′(−x) = −(ky2n(−x) + (−x)2m−1) = −kh2n(x) + x2m−1.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (14©)

d�/���¼ê h(x)�½Â�ØUòÿ��Ã¡,u´¼ê y(x) = h(−x)�

½Â�ØUòÿ�KÃ¡. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)

yyy²²²���µ·�©ü«�¹y²,= k > 0� k < 0.

�/�µ k > 0.

b� y(x)�¤��§����Û).K

lim
x→+∞

y′(x) = lim
x→+∞

(ky2n(x) + x2m−1) = +∞.

u´, lim
x→+∞

y(x) = +∞. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (3©)
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� a > k¦� y( 2m−1

√
a) > 1. é?¿ x ∈ [ 2m−1

√
a,+∞),·�k y′(x) = ky2n(x) +

x2m−1 > ky2(x) + k > 0,= y′(x)
ky2(x)+k

> 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (8©)

l


1

k

(
arctan y(x)− arctan y( 2m−1

√
a)
)

=

∫ x

2m−1√a

y′(t)

ky2(t) + k
dt > x− 2m−1

√
a, ∀x > 2m−1

√
a.

,��¡,þ¡Ø�ª�>��á3 (−π/k, π/k)S,�þ¡�Ø�ªgñ.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (10©)

�/�µ k < 0.

b� y(x)�¤��§����Û).K

lim
x→−∞

y′(x) = lim
x→−∞

(ky2n(x) + x2m−1) = −∞.

u´, lim
x→−∞

y(x) = +∞. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (12©)

� a < k¦� y( 2m−1
√
a) > 1. é?¿ x ∈ (−∞, 2m−1

√
a],·�k y′(x) = ky2n(x) +

x2m−1 < ky2(x) + k < 0,= y′(x)
ky2(x)+k

> 1. l


1

k

(
arctan y( 2m−1

√
a)− arctan y(x)

)
=

∫ 2m−1√a

x

y′(t)

ky2(t) + k
dt > 2m−1

√
a−x, ∀x < 2m−1

√
a

,��¡,þ¡Ø�ª�>��á3 (π/k,−π/k)S,�þ¡�Ø�ªgñ.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)

(½½½ööö)���///���µ k < 0.

-h(x) = y(−x),K

h′(x) = −y′(−x) = −(ky2n(−x) + (−x)2m−1 = −kh2n(x) + x2m−1.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (14©)

d�/���¼ê h(x)�½Â�ØUòÿ��Ã¡,u´¼ê y(x) = h(−x)�

½Â�ØUòÿ�KÃ¡. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (15©)
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