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2 �4365 7-8�9�:<;>=@?A=@BDCE8GF1H�8GIKJ�L L1M"N@7"O"=P;QF 9�9SR@=@L NPHG=UT x3 − x + 2

x3(x2 + x + 1)

IKJ�L L1M"N@7-O�8WVXNP9D9�RWY1BDZ[8G9�:<;\;�C]T1R
CA7"8G=@L1HGY1? ^GY)8W_

`�bacRd=@L1O"=@7�?[=P8�HG=@7�e�9SR@=PHf=g;�M<ChM1T1?[=@7�9iY)8jT1?AT);<Z[8GY19GT1C[M)T1?lk�T)8GY)HG5 R@R@:<;mBD=@LnTo;"F+M"=P8�;"=@RPpq=@L1O"=P7�?A=P8�H�=@7�e�r
9�R@=gHsF 9�9�RP=@9tBb=PL 5 ?Ae�Y19GY)8W_�uiY17"OoM1Y1?h8G5 R@vwNPH�8GNP;"Ng8xM)Y1?yT19�Rg8Gk�T)8z^�:<;nBb=@L{9�RWT)|�T1e�5 7�}

2x + y − 5z + u = 3
x − y + z + 2u = 1
x + 2y − 6z − u = 2

~ �b�iF 7-8�9�J<;U=@?�T1Rf=@L1O"=@7�?[=P8�HG=P7�e�9�R@=PHG=g;U;<Ch|�p+M<Z[8�=P8�8xB4Y)8�HGC���Y17�T);o?ANg���@9�p 9iT1?AT);W^GY)HGv ?&V�k�5 L1OUT1Rf=PL1O"=@7�r
?A=g8�HG=@7�e�9�RP=PHG7�=P;nk�Y17"O4Bb=@L 5 ?[e�Y19GT�M1T17�V�N@9]k�T/M"NPL18G=@?A=P7q9�51;DBb=@L 5 ?[e�Y19XM1T17�V�T);�;"51H6Bb5 7�e+^�:<;4BD=@L
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0 0 1 1 | 2
0 0 0 3 | 1
0 0 0 0 | 0
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2 0 1 3 | 1
0 9 1 2 | 2
0 0 0 0 | 1
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1 2 3 | 0
0 1 2 | 0
0 0 1 | 1
0 0 0 | 0
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1 1 2 0
2 1 −1 1
1 1 0 0
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0 1 3 1
1 1 2 1
1 −1 −4 −1
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T�� S1 : x + y − 3z = 1
S2 : 2x − y − z = 0
S3 : x + 2y − 2z = 5

|�� S1 : x + y − 3z = 1
S2 : 2x − y − z = 0
S3 : 3y − 7z = 2
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2 0 1 1 | 3
0 1 0 1 | 1
0 0 0 0 | 2
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1 0 0 1 | 0
0 1 1 2 | 0
1 0 0 0 | 1
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1 0 0 2 | 1
0 0 1 3 | 2
0 0 0 0 | 0





e`�




1 0 0 | 2
0 1 0 | 1
0 0 1 | −1
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1 0 2 | 1
0 0 1 | −1
0 0 0 | 0
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a = (1, 3, 2)

V
b = (1, 1, 1)

V
c = (2, 0, 1)

M"=g;�8G51HG51;�}�uiT�CAL =@7�V
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0
�

� �b�c?A?[Z[8G9S:<;q=P?Ap4T
v = (1, 3,−1, 0)

M"=g;�8G51H�8sT1R
a = (1, 1, 1, 1)

V
b = (0, 2,−1, 1)

V
c = (1,−3, 4, 1)M"=P;�8G51HG51;o?AC[7�=WY)HGC[9�;"5 B/|�CA7�Y1�PCAv'^GT);"N@7"8WV<k�TD=@R
?A=Pk�=P8G9�N@L =P9@�
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a

N@9
b
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1 2 0 | 3
−1 1 1 | b

0 2 a | 1
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� �xa£IKJ�L L1M"NP7-O�8 A

x
+

B

x2
+

C

x3
+

Dx + E

x2 + x + 1

T1?yT);�|�T17�ZhHGk�T)8z^�:<;�V�T1k�5 ?�;"F R@F 9x7�=PM"=@R@p1HG=�k�5 RWY19
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A + D = 0

A + B + E = 6

A + B + C = 0

B + C = −1

C = 1.

0 L1OoT1RiCA7"8G=@L1HGY1? ∫

1

x
− 2

x2
+

1

x3
+

−x + 7

x2 + x + 1
dx =

∫

1

x
− 2

x2
+

1

x3
− 1

2
· 2x + 1

x2 + x + 1
+

15

2
· 1

x2 + x + 1
dx =

∫

1

x
− 2

x2
+

1

x3
− 1

2
· 2x + 1

x2 + x + 1
+ 10 · 1

(

2
√

3
x + 1

√

3

)2

+ 1
dx =

ln |x| + 2

x
− 1

2x2
− 1

2
ln(x2 + x + 1) + 5

√
3 arctg

(

2√
3
x +

1√
3

)

+ c
�
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3y − 7z − 3u = 1
x − y + z + 2u = 1

2 8�8
z
N@9

u
NPH�8GNg;"NP8t9SRWT)|�T1e�5 7�M)Y1?yT19�RP8SM1T<V

y = 1

3
+ 7

3
z + u

N@9
x = 4

3
+ 4

3
z − u

�
3 �xacR
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1 1 2 0
0 −1 −5 1
0 0 −2 0
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1 1 2 1
0 1 3 1
0 0 0 0





acR�T���r�7�Y1?
S2 → S2−2S1

V
S3 → S3−S1

Ti9�51HGB76<M"=@?A=g8G=P;�V1|�� r 7�N@?
S1 ↔ S2

V
S3 → S3−S1

V
S3 → S3 + 2S2
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��� T��oa

(2, 11

4
, 5

4
)
��5 7"8W�

|��oacR
S2 → S2 − 2S1

V
S3 → S3 + S2

V
S2 → − 1

3
S2

V
S1 → S1 − S2
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1 0 − 2

3
| 1

3

0 1 − 7

3
| 2

3

0 0 0 | 0
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z = t

9�R@T)|�T1e�5 7wM)Y1?yT19�Rg8G518�8 NPHS8GNP;dBb=@?[?A=P8S8
y = 2

3
+ 7

3
t
N@9

x = 1

3
+ 2

3
t
V68G=@k�Y)8oT�Bb=g8G9�R@=P8b=@L1O�=@L1O"=P7�=@9@VxT1Bb=@?[O�7�=P;�=@L1O"=@7�?A=g8G=

(x, y, z) = ( 1

3
, 2

3
, 0) + t( 2

3
, 7

3
, 1)
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x1

x2

x3

x4






=







1 − 2t

s

2 − 3t

t






=
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0
2
0






+ s







0
1
0
0






+ t







−2
0

−3
1
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x1

x2

x3



 =





2
1

−1
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1 1 2 | 0
3 1 0 | 0
2 1 1 | 0
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(x, y, z) = 0

r 8Gv ?<;<J�?[F 7-|`F R@p�Bb=PL 5 ?Ae�Y19GT<� a
Bb=PL 5 ?Ae�Y19

(x, y, z) = (t,−3t, t)
V"8G=@k�Y)8]�`N@?Ae�Y1:�?

t = 1
r�H�=

a− 3b + c = 0
V�T1RWT1RiTfM"=P;�8G51HG51;

F 9�9SR@=@IKJ�L L p1;��
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1 0 1 | 1
1 2 −3 | 3
1 −1 4 | −1
1 1 1 | 0
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(2,−1,−1)

V�8G=Pk�Y)8
v = 2a − b − c
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1 2 0 | 3
0 1 1 − a | b + 2
0 0 3a − 2 | −2b − 3
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3a − 2

N@9 −2b − 3
=@?[=@Bb=P;

;"F R@J�?�Bb=@?hO"=P;
0
r�;`� 0 L1Onk�T

a 6= 2

3

V�T);�;"51Hx=@L1OnBb=@L 5 ?Ae�Y19]M)T17�V`k�T
a = 2

3

N@9
b 6= − 3

2

V`T);�;"51H
7�C[7��@9tBb=PL 5 ?Ae�Y19@V<M"N@L J�?&V�k�T

a = 2

3

NP9
b = − 3

2
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