
������������� � ��	
���
 �	���	���� �

������ ��� ���� ����
�� !"!# $ %& '(#

)**+,-. / 0123456 �1 �365���6215�5 5� 5� 37��2�� �1 32��2��5� z3 = ei11π/38
9:

ei5π/9 ;:
eiπ/3 <:

ei7π/9 =:
ei8π/9

>?� �56 @7��65 �A53�5� ei11π/3 = ei5π/3 � B7��2��5�5 C32� �5��5�

z = ei( 5π

9
+ 2πk

3
),

@?� k = 0, 1, 2.

k = 0 �2� 37��2�� ei5π/9 �

)**+,-. D 01� 5� 2���2�E��535� 623 �56 4?�F354�5 6�3356 (1 + 2i)2

3 − 4i
8

9: � ;: � <: G� =: �
H2 �5��5� @7��6 I6 65335�5�J (1 + 2i)2 = 1 + 4i + 4i2 = −3 + 4i

� H2 �5� �5��5� �6 �56
4?�F354�5 6�3356 5� z = −1K �324 �6 2���2�E��535� C32� �I33�

)**+,-. L >?� M12345� 15��2 �1 F����565�5� k M�� �2N5�5��2�332��2��5� y′′+4y′+2ky = 05� C��2� FO @?��5� {eαx, xeαx}K �5� α 5� 56 �5536 6�338
9: −1 ;:

0 <:
1 =:

2

P��2�5� C32� FO �5��5 @?��5� �O� 4���465�2�62�4 32��2�� M�� 5� �?CC53�?6� Q��� 32��2�� 5�
λ2 + 4λ + 2k = 0K �5� 37��2��

λ =
−4 ±

√
16 − 8k

2
.

)**+,-. R 01� C32� y(2)
@?� 37��2��5� �1 2�262�315��2F�?C35�56

x2y′′ − 6xy′ + 12y = 0, x > 0, y(1) = 1, y′(1) = 3?

9:
2 ;:

4 <:
6 =:

8



S5665 5� 5� TI35�GU�IVMW 32��2��K �O 12 �O �5665 2�� y = xm � H2 @O� �� 32��2��5� m2−7m+
12 = 0

@?� mK �5� 37��2��5� m = 3 ?� m = 4
� X36�O 5� �5�5�533 37��2�� y(x) = Ax3 + Bx4 �

Y���5662�� �1 2�262�315��25�5 �2� 32��2���W�65�56

A + B = 1,

3A + 4B = 3,
�5� 37��2�� A = 1K B = 0K �324 �6 �5�5�533 37��2�� C32� y(x) = x3 �

)**+,-. Z 0123456 �365���621 123 �2 5� F��624I3E�37��2�� �1 �2N5�5��2�332��2��5�
y′′ + 4y = x sin 2x 8
9:

(A + Bx) sin 2x ;:
(A + Bx) sin 2x + (C + Dx) cos 2x

<:
(Ax+Bx2) sin 2x+(Cx+Dx2) cos 2x =:

(Ax2+Bx3) sin 2x+(Cx2+Dx3) cos 2x

S5� M?�?�5�5 32��2��5� y′′ + 4y = 0 M�� 4���465�2�62�4 32��2�� λ2 + 4 = 0
�5� �7665�

λ1 = −2i ?� λ2 = 2i
� S� 5� yh = C1 cos 2x + C2 sin 2x

� [O� r(x) = x sin 2x �4�3 12 �?���36
F�715 �5� (Ax + B) sin 2x + (Cx + D) cos 2xK �5� �2�5� sin 2x ?� cos 2x 5� 37��2��5� �1
�5� M?�?�5�5 32��2��5�K �O 12 �?�2\�5�5 15� O �I362F32�5�5 M535 I66�W4456 �5� x

�

)**+,-. ] >2�� 5� F��624I3E�37��2�� yp
@?� �2N5�5��2�332��2��5�

y′′ − 6y′ + 9y = 4x−3e3x, x > 0.

9:
x(x−2 + x−1 + 1) ;:

x−1e3x <:
2x−1e3x =:

4x−3e3x

S5� 623M7�5��5 M?�?�5�5 32��2��5� M�� 4���465�2�62�4 F?3W�?� λ2 − 6λ + 9 = (λ− 3)2 � T�
C��2� @?� �5� M?�?�5�5 32��2��5� 5� @73�532� y1 = e3x, y2 = xe3x � H2 C�I45� �56?�5� �5�
1��2��A?� �1 F����56�5K ?� �745� 5� F��624I3E�37��2�� FO @?��5� yp = uy1 + vy2

� >?��535�
2 Q�5W^2� ����K �5� _�?��42�565��2���6 W = y1y

′

2 − y′

1y2 = e6x K �2�

yp = −e3x

∫

xe3x4x−3e3x

e6x
dx + xe3x

∫

e3x4x−3e3x

e6x
dx = 4e3xx−1 − 2xe3xx−2 = 2x−1e3x

)**+,-. ` a266 �6
B =

[

5 2
3 4

]

?� (AB)−1 =

[

1 −3
5 7

]� 01� 5� ��
A−18

9: [

11 −2
3 10

]

;: [

−4 −10
46 38

]

<: [

15 −1
23 19

]

=: [

21 −9
8 14

]

H2 C7� M5� C5�W665 �6
(AB)−1 = B−1A−1 � S56 @73�5� �6

A−1 = BB−1A−1 = B(AB)−1 =

[

5 2
3 4

]

·
[

1 −3
5 7

]

=

[

15 −1
23 19

]

.
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b =

[

1
−1

]� S5��?� 2 × 2
G��6�2�5� A 5� �324 �6

A · b = 3bK M1� 5� ��

(A − 5I) · b 8cM5� C565��5� I 2 × 2
G2�5�62656���6�2�5��d

9: [

−1
1

]

;: [

8
−8

]

<: [

3
−3

]

=: [

−2
2

]

S56 @73�5� 15� ���?�2�6212656 �6
(A − 5I)b = Ab − 5b = 3b − 5b = −2b
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



1 2 3 4
2 1 0 2
1 −1 1 2



 ?

9:




1 0 0 1
0 1 0 0
0 0 1 1





;:




0 1 0 2
0 0 1 1
0 0 0 0





<:




1 0 1 1
0 1 0 1
0 0 1 0





=:




1 0 0 0
0 1 0 1
0 0 1 −1





H2 �A7� a�I��Gf?���� 532�2�5�2�� FO �6������ �O65� >7��6 �5�I�5�5� 12 ��6�2�5� 623 5VM5G
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



1 2 3 4
2 1 0 2
1 −1 1 2



 ∼





1 2 3 4
0 −3 −6 −6
0 −3 −2 −2



 ∼





1 2 3 4
0 −3 −6 −6
0 0 4 4



 .

H2�5�5 �4�35�5� 12 �5 35�5��5 535�5�65�5 623 �K ?� 532�2�5�5� ?FF?15� @?� O @O � ?15� �5
35�5��5 535�5�65�5J

∼





1 2 3 4
0 1 2 2
0 0 1 1



 ∼





1 2 0 1
0 1 0 0
0 0 1 1



 ∼





1 0 0 1
0 1 0 0
0 0 1 1



 .
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x +2z = 0

ax −y +3z = 0

3x +y −az = 0

hi!ji'"# ����5 37��2��5�8
9:

a = 0 ;:
a = −1 <:

a = 1 =:
a = 1

3
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∣

∣

∣

∣

∣

∣

1 0 2
a −1 3
3 1 −a

∣

∣

∣

∣

∣

∣

=

∣

∣

∣

∣

−1 3
1 −a

∣

∣

∣

∣

+ 2

∣

∣

∣

∣

a −1
3 1

∣

∣

∣

∣

= (a − 3) + 2(a + 3) = 3a + 3.


