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SK3.4(P118 − P119)

1.)

1 = 3(2�1 + �2 − 5�3)− (�1 + 3�2 + �3) + (−�1 + 4�2 − �3)

= 4�1 + 4�2 − 17�3;

2 = (2�1 + �2 − 5�3) + 2(�1 + 3�2 + �3) + 4(−�1 + 4�2 − �3)

= 0�1 + 23�2 − 7�3:

2.)Ï�

�1 + �2 = 2�1§¤±�1 = 1
2�1 + 1

2�2¶

�2 + �3 = 2�2§¤±�2 = 1
2�2 + 1

2�3¶

�1 + �3 = 2�3§¤±�3 = 1
2�1 + 1

2�3.

3.)K��1; �2; �3; �4�±d�1; �2; �3; �4�5LÑ§�

�1 + �2 + �3 + �4 = 3(�1 + �2 + �3 + �4);

�1 + �2 + �3 + �4 = 1
3(�1 + �2 + �3 + �4)

;
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�1 = 1
3(�1 + �2 + �3 + �4)− �1

= −2
3�1 + 1

3�2 + 1
3�3 + 1

3�4;

�2 = 1
3(�1 + �2 + �3 + �4)− �2 = 1

3�1 − 2
3�2 + 1

3�3 + 1
3�4;

�3 = 1
3(�1 + �2 + �3 + �4)− �3 = 1

3�1 + 1
3�2 − 2

3�3 + 1
3�4;

�4 = 1
3(�1 + �2 + �3 + �4)− �4 = 1

3�1 + 1
3�2 + 1

3�3 − 2
3�4:

=�1; �2; �3; �4�±d�5LÑ�1; �2; �3; �4§¤±§��

d.

4.)k�Ä�þ|�1 − �2; �2 − �3; �3 − �1��5�'5.

Ï�(�1 − �2) + (�2 − �3) + (�3 − �1) = 0§

¤±�1 − �2; �2 − �3; �3 − �1��5�'.

2?Ø�1 − �2; �2 − �3��5�'5§

�Ä|Üx1(�1 − �2) + x2(�2 − �3) = 0§

=x1�1 + (−x1 + x2)�2 + (−x2)�3 = 0§

du�1; �2; �3�5Ã'§¤±
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3�2 + 1

3�3 + 1
3�4;

�3 = 1
3(�1 + �2 + �3 + �4)− �3 = 1

3�1 + 1
3�2 − 2

3�3 + 1
3�4;

�4 = 1
3(�1 + �2 + �3 + �4)− �4 = 1

3�1 + 1
3�2 + 1

3�3 − 2
3�4:

=�1; �2; �3; �4�±d�5LÑ�1; �2; �3; �4§¤±§��

d.

4.)k�Ä�þ|�1 − �2; �2 − �3; �3 − �1��5�'5.

Ï�(�1 − �2) + (�2 − �3) + (�3 − �1) = 0§

¤±�1 − �2; �2 − �3; �3 − �1��5�'.

2?Ø�1 − �2; �2 − �3��5�'5§

�Ä|Üx1(�1 − �2) + x2(�2 − �3) = 0§

=x1�1 + (−x1 + x2)�2 + (−x2)�3 = 0§

du�1; �2; �3�5Ã'§¤±

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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SK3.4(P118 − P119)

�1 = 1
3(�1 + �2 + �3 + �4)− �1 = −2

3�1 + 1
3�2 + 1

3�3 + 1
3�4;

�2 = 1
3(�1 + �2 + �3 + �4)− �2 = 1

3�1 − 2
3�2 + 1

3�3 + 1
3�4;

�3 = 1
3(�1 + �2 + �3 + �4)− �3 = 1

3�1 + 1
3�2 − 2

3�3 + 1
3�4;

�4 = 1
3(�1 + �2 + �3 + �4)− �4 = 1

3�1 + 1
3�2 + 1

3�3 − 2
3�4:

=�1; �2; �3; �4�±d�5LÑ�1; �2; �3; �4§¤±§��

d.

4.)k�Ä�þ|�1 − �2; �2 − �3; �3 − �1��5�'5.

Ï�(�1 − �2) + (�2 − �3) + (�3 − �1) = 0§

¤±�1 − �2; �2 − �3; �3 − �1��5�'.

2?Ø�1 − �2; �2 − �3��5�'5§

�Ä|Üx1(�1 − �2) + x2(�2 − �3) = 0§

=x1�1 + (−x1 + x2)�2 + (−x2)�3 = 0§

du�1; �2; �3�5Ã'§¤±

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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�1 = 1
3(�1 + �2 + �3 + �4)− �1 = −2

3�1 + 1
3�2 + 1

3�3 + 1
3�4;

�2 = 1
3(�1 + �2 + �3 + �4)− �2 = 1

3�1 − 2
3�2 + 1

3�3 + 1
3�4;

�3 = 1
3(�1 + �2 + �3 + �4)− �3 = 1

3�1 + 1
3�2 − 2

3�3 + 1
3�4;

�4 = 1
3(�1 + �2 + �3 + �4)− �4 = 1

3�1 + 1
3�2 + 1

3�3 − 2
3�4:

=�1; �2; �3; �4�±d�5LÑ�1; �2; �3; �4§¤±§��

d.

4.)k��90981 332.047 167.387 c50 01k��90981 332.047 167.387 c50 01k�§§§§��



SK3.4

SK3.4(P118 − P119)


x1 = 0

−x1 + x2 = 0

−x2 = 0

⇒

{
x1 = 0

x2 = 0
⇒ �1 − �2; �2 − �3�5Ã

'§

¤±�1 − �2; �2 − �3�Ù4��5Ã'|.

5.)k�Ä�þ|�1; 2�2; 3�3��5�'5.�Ä|Ü

x1�1 + x2(2�2) + x3(3�3) = 0§

du�1; �2; �3�5�'§¤±�3Ø��"�êk1; k2; k3§

¦�k1�1 + k2�2 + k3�3 = 0¤á.

�x1 = k1; x2 = 1
2k2; x3 = 1

3k3§Kx1; x2; x3Ø��"§�

x1�1 + x2(2�2) + x3(3�3) =

k1�1 + (1
2k2)(2�2) + (1

3k3)(3�3) = k1�1 + k2�2 + k3�3 = 0.

¤±�1; 2�2; 3�3�5�'.

�²Æ� �5�ê1nÙµ�þ�mS K ) �



SK3.4

SK3.4(P118 − P119)


x1 = 0

−x1 + x2 = 0

−x2 = 0

⇒

{
x1 = 0

x2 = 0
⇒ �1 − �2; �2 − �3�5Ã

'§¤±�1 − �2; �2 − �3�Ù4��5Ã'|.

5.)k�Ä�þ|�1; 2�2; 3�3��5�'5.�Ä|Ü

x1�1 + x2(2�2) + x3(3�3) = 0§

du�1; �2; �3�5�'§¤±�3Ø��"�êk1; k2; k3§

¦�k1�1 + k2�2 + k3�3 = 0¤á.

�x1 = k1; x2 = 1
2k2; x3 = 1

3k3§Kx1; x2; x3Ø��"§�

x1�1 + x2(2�2) + x3(3�3) =

k1�1 + (1
2k2)(2�2) + (1

3k3)(3�3) = k1�1 + k2�2 + k3�3 = 0.

¤±�1; 2�2; 3�3�5�'.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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x1 = 0

−x1 + x2 = 0

−x2 = 0

⇒

{
x1 = 0

x2 = 0
⇒ �1 − �2; �2 − �3�5Ã

'§¤±�1 − �2; �2 − �3�Ù4��5Ã'|.

5.)

k�Ä�þ|�1; 2�2; 3�3��5�'5.�Ä|Ü

x1�1 + x2(2�2) + x3(3�3) = 0§

du�1; �2; �3�5�'§¤±�3Ø��"�êk1; k2; k3§

¦�k1�1 + k2�2 + k3�3 = 0¤á.

�x1 = k1; x2 = 1
2k2; x3 = 1

3k3§Kx1; x2; x3Ø��"§�

x1�1 + x2(2�2) + x3(3�3) =

k1�1 + (1
2k2)(2�2) + (1

3k3)(3�3) = k1�1 + k2�2 + k3�3 = 0.

¤±�1; 2�2; 3�3�5�'.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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x1 = 0

−x1 + x2 = 0

−x2 = 0

⇒

{
x1 = 0

x2 = 0
⇒ �1 − �2; �2 − �3�5Ã

'§¤±�1 − �2; �2 − �3�Ù4��5Ã'|.

5.)k�Ä�þ|�1; 2�2; 3�3��5�'5.

�Ä|Ü

x1�1 + x2(2�2) + x3(3�3) = 0§

du�1; �2; �3�5�'§¤±�3Ø��"�êk1; k2; k3§

¦�k1�1 + k2�2 + k3�3 = 0¤á.

�x1 = k1; x2 = 1
2k2; x3 = 1

3k3§Kx1; x2; x3Ø��"§�

x1�1 + x2(2�2) + x3(3�3) =

k1�1 + (1
2k2)(2�2) + (1

3k3)(3�3) = k1�1 + k2�2 + k3�3 = 0.

¤±�1; 2�2; 3�3�5�'.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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x1 = 0

−x1 + x2 = 0

−x2 = 0

⇒

{
x1 = 0

x2 = 0
⇒ �1 − �2; �2 − �3�5Ã

'§¤±�1 − �2; �2 − �3�Ù4��5Ã'|.

5.)k�Ä�þ|�1; 2�2; 3�3��5�'5.�Ä|Ü

x1�1 + x2(2�2) + x3(3�3) = 0§

du�1; �2; �3�5�'§¤±�3Ø��"�êk1; k2; k3§

¦�k1�1 + k2�2 + k3�3 = 0¤á.

�x1 = k1; x2 = 1
2k2; x3 = 1

3k3§Kx1; x2; x3Ø��"§�

x1�1 + x2(2�2) + x3(3�3) =

k1�1 + (1
2k2)(2�2) + (1

3k3)(3�3) = k1�1 + k2�2 + k3�3 = 0.

¤±�1; 2�2; 3�3�5�'.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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x1 = 0

−x1 + x2 = 0

−x2 = 0

⇒

{
x1 = 0

x2 = 0
⇒ �1 − �2; �2 − �3�5Ã

'§¤±�1 − �2; �2 − �3�Ù4��5Ã'|.

5.)k�Ä�þ|�1; 2�2; 3�3��5�'5.�Ä|Ü

x1�1 + x2(2�2) + x3(3�3) = 0§

du�1; �2; �3�5�'§¤±�3Ø��"�êk1; k2; k3§

¦�k1�1 + k2�2 + k3�3 = 0¤á.

�x1 = k1; x2 = 1
2k2; x3 = 1

3k3§Kx1; x2; x3Ø��"§�

x1�1 + x2(2�2) + x3(3�3) =

k1�1 + (1
2k2)(2�2) + (1

3k3)(3�3) = k1�1 + k2�2 + k3�3 = 0.

¤±�1; 2�2; 3�3�5�'.

�²Æ� �5�ê1nÙµ�þ�mS K ) �



SK3.4

SK3.4(P118 − P119)


x1 = 0

−x1 + x2 = 0

−x2 = 0

⇒

{
x1 = 0

x2 = 0
⇒ �1 − �2; �2 − �3�5Ã

'§¤±�1 − �2; �2 − �3�Ù4��5Ã'|.

5.)k�Ä�þ|�1; 2�2; 3�3��5�'5.�Ä|Ü

x1�1 + x2(2�2) + x3(3�3) = 0§

du�1; �2; �3�5�'§¤±�3Ø��"�êk1; k2; k3§

¦�k1�1 + k2�2 + k3�3 = 0¤á.

�x1 = k1; x2 = 1
2k2; x3 = 1

3k3§Kx1; x2; x3Ø��"§

�

x1�1 + x2(2�2) + x3(3�3) =

k1�1 + (1
2k2)(2�2) + (1

3k3)(3�3) = k1�1 + k2�2 + k3�3 = 0.

¤±�1; 2�2; 3�3�5�'.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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SK3.4(P118 − P119)


x1 = 0

−x1 + x2 = 0

−x2 = 0

⇒

{
x1 = 0

x2 = 0
⇒ �1 − �2; �2 − �3�5Ã

'§¤±�1 − �2; �2 − �3�Ù4��5Ã'|.

5.)k�Ä�þ|�1; 2�2; 3�3��5�'5.�Ä|Ü

x1�1 + x2(2�2) + x3(3�3) = 0§

du�1; �2; �3�5�'§¤±�3Ø��"�êk1; k2; k3§

¦�k1�1 + k2�2 + k3�3 = 0¤á.

�x1 = k1; x2 = 1
2k2; x3 = 1

3k3§Kx1; x2; x3Ø��"§�

x1�1 + x2(2�2) + x3(3�3) =

k1�1 + (1
2k2)(2�2) + (1

3k3)(3�3) = k1�1 + k2�2 + k3�3 = 0.

¤±�1; 2�2; 3�3�5�'.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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2�Ä�1; 2�2��5�'5.

�Ä

x1�1 + x2(2�2) = x1�1 + (2x2)�2 = 0§

du�1; �2��5Ã'§¤±

x1�1 + (2x2)�2 = 0⇔

{
x1 = 0

2x2 = 0
⇒

{
x1 = 0

x2 = 0
§

¤±�1; 2�2��5Ã'.

�1; 2�2´�1; 2�2; 3�3�4��5Ã'|.

6.)Ï��; ; ��5Ã'§¤±§�Ü©|�; ��5Ã'.

®��; �; �5�'§¤±�; ´�þ|�; �; �4��

5Ã'|.

�²Æ� �5�ê1nÙµ�þ�mS K ) �



SK3.4

S K3.4(P118−P119)2�Ä�1;2�2��5�'5.�Äx1�1+x2(2�2) =x1�1+ (2x2)�2= 0§
du�1; �2��5Ã'§¤±x1�1+ (2x2)�2= 0⇔{x1= 02x2= 0
⇒{x1= 0x2= 0§¤±�1;2�2��5Ã'.�1;2�2�́1;2�2;3�3�4��5Ã'|.6.)Ï��; ; ��5Ã'§¤±§�Ü©|�; ��5Ã'.®��; �; �5�'§¤±�; �́þ|�; �; �4��5Ã'|.

�²Æ� �5�ê1nÙµ�þ�mS K ) �



SK3.4

SK3.4(P118 − P119)

2�Ä�1; 2�2��5�'5.�Ä

x1�1 + x2(2�2) = x1�1 + (2x2)�2 = 0§

du�1; �2��5Ã'§¤±

x1�1 + (2x2)�2 = 0⇔

{
x1 = 0

2x2 = 0

⇒

{
x1 = 0

x2 = 0
§

¤±�1; 2�2��5Ã'.

�1; 2�2´�1; 2�2; 3�3�4��5Ã'|.

6.)Ï��; ; ��5Ã'§¤±§�Ü©|�; ��5Ã'.

®��; �; �5�'§¤±�; ´�þ|�; �; �4��

5Ã'|.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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2�Ä�1; 2�2��5�'5.�Ä

x1�1 + x2(2�2) = x1�1 + (2x2)�2 = 0§

du�1; �2��5222



SK3.4

SK3.4(P118 − P119)

2�Ä�1; 2�2��5�'5.�Ä

x1�1 + x2(2�2) = x1�1 + (2x2)�2 = 0§

du�1; �2��5222



SK3.4

SK3.4(P118 − P119)

2�Ä�1; 2�2��5�'5.�Ä

x1�1 + x2(2�2) = x1�1 + (2x2)�2 = 0§

du�1; �2��5222



SK3.4

SK3.4(P118 − P119)

2�Ä�1; 2�2��5�'5.�Ä

x1�1 + x2(2�2) = x1�1 + (2x2)�2 = 0§

du�1; �2��5Ã'§¤±

x1�1 + (2x2)�2 = 0⇔

{
x1 = 0

2x2 = 0
⇒

{
x1 = 0

x2 = 0
§

¤±�1; 2�2��5Ã'.

�1; 2�2´�1; 2�2; 3�3�4��5Ã'|.

6.)

Ï��; ; ��5Ã'§¤±§�Ü©|�; ��5Ã'.

®��; �; �5�'§¤±�; ´�þ|�; �; �4��

5Ã'|.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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2�Ä�1; 2�2��5�'5.�Ä

x1�1 + x2(2�2) = x1�1 + (2x2)�2 = 0§

du�1; �2��5Ã'§¤±

x1�1 + (2x2)�2 = 0⇔

{
x1 = 0

2x2 = 0
⇒

{
x1 = 0

x2 = 0
§

¤±�1; 2�2��5Ã'.

�1; 2�2´�1; 2�2; 3�3�4��5Ã'|.

6.)Ï��; ; ��5Ã'§¤±§�Ü©|�; ��5Ã'.

®��; �; �5�'§¤±�; ´�þ|�; �; �4��

5Ã'|.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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2�Ä�1; 2�2��5�'5.�Ä

x1�1 + x2(2�2) = x1�1 + (2x2)�2 = 0§

du�1; �2��5Ã'§¤±

x1�1 + (2x2)�2 = 0⇔

{
x1 = 0

2x2 = 0
⇒

{
x1 = 0

x2 = 0
§

¤±�1; 2�2��5Ã'.

�1; 2�2´�1; 2�2; 3�3�4��5Ã'|.

6.)Ï��; ; ��5Ã'§¤±§�Ü©|�; ��5Ã'.

®��; �; �5�'§¤±�; ´�þ|�; �; �4��

5Ã'|.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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SK3.4(P118 − P119)

7.y²

��i1 ; �i2 ; : : : ; �im´�þ|�1; �2; : : : ; �s´��4�

�5Ã'|§�j1 ; �j2 ; : : : ; �jn´�þ|�1; �2; : : : ; �t´��4�

�5Ã'|.

du4��5Ã'|��þ|g��d§

¤± �i1 ; �i2 ; : : : ; �im�±d�1; �2; : : : ; �s�5LÑ¶

�1; �2; : : : ; �t�±d�j1 ; �j2 ; : : : ; �jn�5LÑ.

®��1; �2; : : : ; �s�±d�1; �2; : : : ; �t�5LÑ§2d�

þ|�5LÑ�D45§

Kk�i1 ; �i2 ; : : : ; �im�±d �j1 ; �j2 ; : : : ; �jn�5LÑ.

qÏ��i1 ; �i2 ; : : : ; �im�5Ã'§¤±m ≤ n.
m��þ|�1; �2; : : : ; �s��§

n��þ|�1; �2; : : : ; �t��§

¤±�1; �2; : : : ; �s��≤�1; �2; : : : ; �t��.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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7.y²��i1 ; �i2 ; : : : ; �im´�þ|�1; �2; : : : ; �s´��4�

�5Ã'|§�j1 ; �j2 ; : : : ; �jn´�þ|�1; �2; : : : ; �t´��4�

�5Ã'|.

du4��5Ã'|��þ|g��d§

¤± �i1 ; �i2 ; : : : ; �im�±d�1; �2; : : : ; �s�5LÑ¶

�1; �2; : : : ; �t�±d�j1 ; �j2 ; : : : ; �jn�5LÑ.

®��1; �2; : : : ; �s�±d�1; �2; : : : ; �t�5LÑ§2d�

þ|�5LÑ�D45§

Kk�i1 ; �i2 ; : : : ; �im�±d �j1 ; �j2 ; : : : ; �jn�5LÑ.

qÏ��i1 ; �i2 ; : : : ; �im�5Ã'§¤±m ≤ n.
m��þ|�1; �2; : : : ; �s��§

n��þ|�1; �2; : : : ; �t��§

¤±�1; �2; : : : ; �s��≤�1; �2; : : : ; �t��.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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7.y²��i1 ; �i2 ; : : : ; �im´�þ|�1; �2; : : : ; �s´��4�

�5Ã'|§�j1 ; �j2 ; : : : ; �jn´�þ|�1; �2; : : : ; �t´��4�

�5Ã'|.

du4��5Ã'|��þ|g��d§

¤± �i1 ; �i2 ; : : : ; �im�±d�1; �2; : : : ; �s�5LÑ¶

�1; �2; : : : ; �t�±d�j1 ; �j2 ; : : : ; �jn�5LÑ.

®��1; �2; : : : ; �s�±d�1; �2; : : : ; �t�5LÑ§2d�

þ|�5LÑ�D45§

Kk�i1 ; �i2 ; : : : ; �im�±d �j1 ; �j2 ; : : : ; �jn�5LÑ.

qÏ��i1 ; �i2 ; : : : ; �im�5Ã'§¤±m ≤ n.
m��þ|�1; �2; : : : ; �s��§

n��þ|�1; �2; : : : ; �t��§

¤±�1; �2; : : : ; �s��≤�1; �2; : : : ; �t��.

�²Æ� �5�ê1nÙµ�þ�mS K ) �
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7.y²��i1 ; �i2 ; : : : ; �im´�þ|�1; �2; : : : ; �s´��4�

�5Ã'|§�j1 ; �j2 ; : : : ; �jn´�þ|�1; �2; : : : ; �t´��4�

�5Ã'|.

du4��5Ã'|��þ|g��d§

¤± �i1 ; �i2 ; : : : ; �im�±d�1; �2; : : : ; �s�5LÑ¶

�1; �2; : : : ; �t�±d�j1 ; �j2 ; : : : ; �jn�5LÑ.

®��1; �2; : : : ; �s�±d�1; �2; : : : ; �t�5LÑ§2d�

þ|�5LÑ�D45§

Kk�i1 ; �i2 ; : : : ; �im�±d �j1 ; �j2 ; : : : ; �jn�5LÑ.

qÏ��i1 ; �i2 ; : : : ; �im�5Ã'§¤±m ≤ n.
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5�ü �þ|"1; "2; : : : ; "n§K"1; "2; : : : ; "n�±

d�1; �2; : : : ; �n�5LÑ¶?¿��n��þÑ�±

d"1; "2; : : : ; "n�5LÑ§¤± �1; �2; : : : ; �n�"1; "2; : : : ; "n�

d§�d�þ|k�Ó��§ "1; "2; : : : ; "n���n§

¤±�1; �2; : : : ; �n���n§�1; �2; : : : ; �n�5Ã'.

7�5.b��1; �2; : : : ; �n�5Ã'§?���n��þ�§

Kn+ 1�n��þ�1; �2; : : : ; �n; ��5�'. �1; �2; : : : ; �n�

5Ã'§¤±��±d�1; �2; : : : ; �n�5LÑ.

=§?�n��þÑ�±d�1; �2; : : : ; �n�5LÑ.
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��1; �2; �3; �4�5�'. ¤±�4�±d�1; �2; �3�5LÑ§=
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�1; �2; �3; �5 − �4�5Ã'.
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x3 − k3x4 = 0
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x3 = 0

x4 = 0

¤±�1; �2; �3; �5 − �4�5Ã'§��4.
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13.y²

dÝ
�¦{�§é?¿�n���þ�§n��


��T���þÑ´����ê�È§=��T���þ�±

d��5LÑ.
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d��5LÑ§¤±��T + ��T�±d�; ��5LÑ§
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�< 2.
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14.)

±�þXA; XB; XC©OL«A;B;Cn«.Ò·vè

¥YY!Y!ß!�!���'§=§
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�A;B;C©OI��'~�k1; k2; k3§K

k1XA + k2XB + k3XC =
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9
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⇔ k1
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0

 + k2
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 + k3
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 =
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é�§|�O2Ý
¢�Ð�1C�§z�
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Thank you!
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