Laboratory work Ne3
Systems of Linear Equations.

Background knowledge.

The definition of the system and solving systems of linear equations. Equal systems. Rank of

basic and augmented matrix. Specified and fundamental solution of the system.
Brief theoretical information.

Definition. A system of linear equations is consistent if it has at least one solution. A system of

linear equations is inconsistent if it has no solutions.

Theorem. To consider a system consistent the necessary and sufficient condition is that the rank

of basic matrix of the system be equal to the rank of augmented matrix.

Any solution of heterogeneous system of linear equations may be obtained as the sum of any
particular solution of the system and arbitrary solution of the corresponding homogeneous
system. If the system is consistent, it is solved by means of exclusion of unknown variables —

Gauss method or Cramer’s Rule.
0.V. Spivakovsky and V.A. Kreknin. Linear Algebra.
Algorithm of Solution.

To solve a system of linear equations applying Gauss method we need by means of elementary
transformations reduce the basic matrix to diagonality, when the principal diagonal consists of
one’s (actually to identity matrix), to find the ranks of basic and augmented matrixes of the
system, to determine consistency of the system, to determine the number of solutions. If the
system has a unique solution, then the far right column of augmented matrix will be the column-
vector of solutions. If there are infinitely many solutions, it is necessary to choose main and

unrestricted variables, to make specified and fundamental solution.

When in the system of linear equations m=n and augmented matrix A is nondegenerate, then the
system has a unique solution, which is written in the form of Cramer’s formulas: xi=|Bi|/|A|,
where B;- matrix, obtained from A by means of replacing of coefficient column of variable x; by
the column of absolute terms.

Task. Solve the following system of linear equations

3% +0-X, +1-X,—-2-X, +2-X, =11

L-x, +1- X, +1- X, —=1- X, +1- X, =5

(Ne88) 10+ X +2-X, +1-X; +1-X, +1-X, =4
4-%=3-X+0-X,-6-X,+5-%X; =20

3-X +1-X, +1-X; +1-X,—=2-X, =0

Algorithm of loading of the task
1. To download the task into “Exercise book™ do the following:
a. Choose “Taskbook” in the main menu:

)

b. In the “Taskbook™ choose unit “Build up Matrix Inverse”:



Choose section

) To solve a system of
linear equatio

&) Tofind th
determinant of a matrix
I3 To build the inverse
matrix

S To build the
characteristic polynomial
IS Tofind eigenvalues
and eigenvectors for the
matrix of the linear
operator

IZ) To find the rank of the
matrix

& To build the Jordan
form

IZ) To build an orthogonal
basis stretched on the
system of vectors

c. find the task Ne88 and add it to “Copybook”

To solve a system of linear equations

2. Go to Exercise book:
a. Choose “Copybook” in the main menu:

Main page Testing Taskbool i ggolution environment Book Laboratory Tasks Report
Discussions About project Lungf et

3. Find the loaded task and choose operation “Solve”

After carrying out of the mentioned actions “Environment Solution” with the chosen task will be downloaded.
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Algorithm of the task solution

1.

Copy the matrix into the Rough Note- book:
a. Select the matrix by clicking on the left arc;



Solve equation system

3x1 e +lx: -2xa +2x: =11
Ix: +lx: +1lx: -lxa +lx: =5
X1 +2x: +lxs  +lxs +lxs =4
4x1 -3x: +xs -6x4 +5x: =20

3x: Hlx: +lxe +lxs -2xe =0

b. Choose operation “Copy Object” in the menu “Operations”;
Operations &)
[ Mew Okject
- Create explanation
I:h Copry ob'e%
7 Delete matr]
@ Help exper

@ Check answer
@ Getinswer

c. Drag the matrix into the “Rough Note-Book™ holding down the left arc:
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2. Copy the basic matrix
a. Choose operation “Copy Object” in the menu “Operations”;

Operations #)
[ Meswr Object
- Creste explanation
I:h Copy ohie
X Delete matr
@ Help exper
@ Check answer
@ GetAnsmwer

b. Select the basic matrix (first four columns):

370 1 2 2_i 11 30 1 2 2 11

}1 1 1 11 | s 1 1 11 5

002 11 1,4 002 11 1 4

| | =

43065 2 4 3 0 6 5 20
1 31 11 20

c. Drag the matrix down holding the left arc



3.

30 1 -2 2
11 1 -11
o2 11 1
4 3 0 -6 5
31 11 -2

Find the rank of basic matrix:
a.

30 1
1 1 1
o 2 1
4 3 0
31 1
=
30 1
1 1 1
o2 1
4 3 0
31 1

o= = K T

s

11

20

Choose operation “Elementary Transformation” in the menu “Elementary Transformations”:

Primitive operations

@ Elementary transformation
Change lines ﬁ

Change columns

Insert line

Delets line

Ihzert colurmn

EsEEEE

Delete column

Mutkiply line on pum

S
*

b. Drag the first element of the first matrix row to the first element of the second matrix row

C.

€.

f.

3 0 1

1
0—2 1
4 -3 0
31 1

30 1
o1 23
oz 1

0 -3 -4/3

%l 1

Drag the second element of the secon
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1
1
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-2 2
-3 13
1 1
-0 E

1 -2

-2
-1/3
1
-10/3
1

2
13
1
73
-2

113

73
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W ok O 9 W
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30 1
01 23
= 02 1
0 3 -4
31 1

$
o0 o0 o w
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—

2/3
-1/3
-4/3

¢
o 0 o o W
=]

-2
-1/3
1
-10/3

-2
-3
53
-10/3

2
113
1
73
-2

13

T3

d matrix row to the second element of the third matrix row

1/3
1/3
73

Drag the second element of the second matrix row to the second element of the fourth matrix row



4.

<

0 1 -2
23 -1/3
53

—% -4/3  -10/3
180 3

090 0 9w
o
=
o

Drag the second element of the second matrix row

3 01 -2
o1 23 -13
o o0 -13 53

o0 0 23 -13/3
1]

%U 3

Drag the third element of the third matrix row to the

1 -2
23 -3
-3 53

o 0 0 0 w
o o o - Qo

2% -13/3
& 10/3

1/3
1/3
73

2
3
113
103
4

2

13
13
10/3
-13/3

23
-1/3
23

o o0 o o w
= o o = Qo

1
2/3
-1/3
2/3
-2/3

0 o 0 o w
O o 9o = O

00 0 o w
o oo~ o
\

"

o

-1/3
5/3
-13/3

2
-1/3
5/3
-13/3
10/3

-2
-1/3
5/3
-1
10/3

13
13
10/3

to the second element of the fifth row matrix row

2

1/3
1/3
10/3
-13/3

third element of the fourth matrix row

2
13
13

4
1313

Drag the third element of the third matrix row to the third element of the fifth matrix row

3 01 -2

0o 1 23 -13
0o o -3 53
0 00 -1

0 0

-2% 10/3

2
13
13

4
133

1
2/3
-1/3
0

]

o o o o w
O 0O O = O

-2
-1/3
53
-1

1]

2
1/3
1/3
4
-5

All the elements under the main diagonal are equal to zero, so the matrix is modified to a triangle

form;

Rank of the basic matrix is 5, as the number of non-zero rows of a triangle matrix is 5;
Choose operation “New object” in the menu “Operations”
Operations

D Mew Ob'e?
- Create explabation
DJ Copy object
X Delete matrix
@ Help exper

Typer
&+ Matrix

" System
" Mumnber

@ Gt Answer

Size

&
«»

¥

Matrix 3 x 3

]
L

S

m. Inthe window «A new objectr» establish the “Type” as “Number” and type number 5 in:

Set the first program breakpoint:
Drag the obtained number to “Exercise Note-book”:

a.

5
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b. Select the transported number clicking on the left arc:

L

c. Inthe menu «Program Breakpoints» put a flag indicator against the row ”Rank of the Basic Matrix”:
Check points

—
(&)

ke of fundamental matri

[ Rank*of Extended mstrix
[0 The roots of system

5. Copy the given matrix into the “Rough Note-book™ one more time:
a. Select matrix, clicking on the left arc;

Possasamu cucmemy

ATHHIHUY PIEHAHL
30 1 2 2 11
11 1 -1 1 5§
o2 11 1 4
4 3 0 6 5 20
31 11 20
W

b. Choose operation “Copy Object” in the menu “Operations”;

c. Drag matrix into the “Rough Notebook” holding down the left arc:

6.

. A =
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Find the rank of augmented matrix:

a.

Choose operation “Elementary Transformation” in the menu “Elementary Transformations” :



Primitive operations

[ Change columns

@ Inzert line
@ Delete line
@ Insert column
@ Delete column

Multiply line an num

*

Elemertary transformaticn
@ Change lines b

b. Drag the first element of the first matrix row to the first element of the second matrix row

C.

30
1

B,

4

31

-3

1
1
1
1]
1

Mmoo e

W e O O w

o= O

1
2/3

-2
-1/3
1

2
13

11
4/3

pi}

Drag the first element of the first matrix row to the first element of the fourth matrix row

3 0 1 -2 2
01 23 -13 13
0 2 1 1 1
1% 30 -6 5
U1 1 1 -2

11
4/3
4
20
0

w o 0o 0 w

0 1

1 23
2 1

-3 43

1

2 2 11
-3 L3 43
1 1 4
-10/3 73 1613
1 2 0

d. Drag the first element of the first matrix row to the first element of the fifth matrix row

c.

f.

o 1

-2

2

11

3

3
o1 253 -13 13 43 0
o2 1 1 1 4 = 0
0 -3 4/3 -103 73 1lo/3 0
3%1 1 1 2 0 0

0 1 2 2 11

1 23 -3 13 43
2 1 1 1 4

-3 43 100 T3 1643
1 0 3 -4 -11

Drag the second element of the second matrix row to the second element of the third matrix row

1 2 211 3
23 -3 1A 43 0
1 1 1 4 = 0
43 103 73 1613 0
0 3 4 -1 0

o 1 -2 2
1 23 -13 13
0o -13 553 13
-3 43 -10/3 73
1 0 3 -4

11
413
413
1613
11

Drag the second element of the second matrix row to the second element of the fourth matrix row

1]

o

b

o 0o 0 0o w

1
2/3
-1/3
-4/3
0

-2
-1/3
5/3
-10/3
3

2

1/3
1/3
73

o 0 0o Qo w

- 0 0O = O

1
2/3
-1/3
2/3
0

-2
-1/3
5/3
-13/3

2
1/3
1/3
10/3

11
4/3
4/3
2813
-11

g. Drag the second element of the second matrix row to the second element of the fifth matrix row

1
2/3
-1/3
2/3

%D

0 0o o 0 w
o o = Q

-2
-1/3
5/3
-13/3
3

2
13
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103
-4

11
43
4/3
28/3
-11

=

o 0 0 Q w

===

1
213
-1/3
2/3
-2/3

-2 2 11
-3 13 4/3
53 13 4/3
-13/3 10/3 2813
10/3  -13/3 -373

h. Drag the third element of the third matrix row to the third element of the fourth matrix row

1.

1
2/3
-13

£

o 0 0o o w
0 0 80 = O

-2
-1/3
5/3
-13/3
10/3

2

1/3
1/3
10/3
-13/3

11
4/3
413
28/3
a3

o 0 Q0 0O W

o1 -2 2 11
1 23 -13 13 4/3
o -13 53 13 4/3
oo -1 4 12
o -2/3 10/3 -13/3 -3773

Drag the third element of the third matrix row to the third element of the fifth matrix row



3 01 -2 2 11 3 01 -2 2 11
01 253 -13 13 4/3 01 23 -13 13 43
0 0 -3 553 13 4/3 = 0 0 -3 53 13 473
0 00D -1 4 12 000D -1 4 12
0o 0 0 D 1] -5 -15

—% 103 -13/3 -37/3

j.  All the elements under the main diagonal are equal to zero, so the matrix is modified to a triangle
form;

k. Rank of the basic matrix is 5, as the number of non-zero rows of a triangle matrix is 5;

1. Choose operation “A new matrix” in the menu “Operations”

Primitive operations

@ Elementary transformatign
@ Change lines %
3 Change columns

@ Insert line

@ Delete line

@ Insert column
@ Delete column

(=)

50 Multiply line on num

m. In the window «A new objectr» establish the “Type” as “Number” and type number 5 in:

7. Set the second program breakpoint:
Drag the obtained number to “Exercise Notebook™:
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b. Select the transported number clicking the left arc:

L

c. In the menu «Program Breakpoints» put a flag indicator against the row ”Rank of the Augmented
Matrix™:
Check points l:é:l
@ Pank of fundamertal mstrix
L]
[0 The'roots of system

d. Reduce the main part of augmented matrix to identity matrix:
a. Copy a triangle form of augmented matrix:
i. select the matrix:

R i e
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ii. choose operation “Copy Object” in the menu “Operations”

Operations F3

[ Mew Object
- Create explanation

DJ‘ Copy ob'e%
74 Delete matr
@ Help exper

@ Getansmer

iii. Drag matrix down holding the left arc:
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b. Choose operation “Elementary Transformation” in the menu “Elementary

Transformations”:

»»

Primitive operations

@ Elementary transformatign
@ Change lines ﬁ
3 Change columns

@ Insert line

@ Delete line

@ Insert column

@ Delete column

3 Multiply line on num

c. Drag the third element of the third matrix row to the third element of the first matrix row

l% -2 2 11
2 -3 13 43
-3 553 13 43

1] -1 4 12
1] 0 -5 -15

o 0o 0o o w
o o Q- Q2

30 1 2 2 11
001 23 -13 13 4/3
= 0D 0 -1/3 53 U3 43
00D 14 12
00 o0 0 5 18

d. Drag the fourth element of the fourth matrix row to the fourth element of the first matrix

TOwW:

1] 3% 3 15
23 - 13 43
U3 530 18 43

0 -1 4 12
0 0 S5 -15

o o o o w
o0 0 O = O

e. Drag the fifth element of the

i} 1] IE 51
23 -3 1 4/3
-3 53 13 43

o -1 4 12
0 1] -5 15

o o Q o w
o0 0 8 = O

0 1] 15 51
23 -3 13 453
-3 53 13 43
0 -1 4 12
0 1] -5 -15

o 0 o0 o w
o 0 o0 = O

fifth matrix row to the fifth element of the first matrix row:

300 0 0 6
001 23 -13 13 43
= 00 -L3 53 13 43
000D 1 4 12
000 o0 5 -15

f.  Drag the third element of the third matrix row to the third element of the second matrix

ToOw:



3 00 0 o [ 3 00 0 0 [
01 2 L3 13 43 0 1 0 3 4
oo —;% 53 U3 43 = o0 0 -3 53 13 43
0o o0 0 -1 4 12 0 0 0 -1 4 12
0o o0 0 1] -5 -15 0 0 0 0 -5 -15

TOW:
300 0 0 6 3 00 0 0O 6
010 1 4 01 0 0 13 40
00 -13 :% 13 43 = 0 0 -3 53 L3 453
000 -1 4 12 0 0o -1 4 12
000 0 5 -15 0 oo o -5 -15

h. Drag the fifth element of the fifth matrix row to the fifth element of the second matrix row:

3 00 o 0 [ 3 00 1] 1] [
01 0 0 1 40 0 1 0 1] 1]

oo -13 53 l% 4/3 = 0 0 -3 53 13 43
o o0 0 -1 4 12 0 0 D -1 4 12
o o0 o0 o -5 -15 0 0 D 1] -5 -15

i.  Drag the fourth element of the fourth matrix row to the fourth element of the third matrix
TOW:

0 0 1] 6
0 0 1] 1

ﬁ%mm =
0 4 12

0 0 S5 -15

o 0 0 o w
o oo = o
\

—

b
o 0o o w
o 0o = o
\

—

@

o
=
o
'S
w

j-  Drag the fifth element of the fifth matrix row to the fifth element of the third matrix row:

300 0 0 6 300 0 0 @
010 0o 0 1 010 0 0 1
00 -3 0 6413 = 00 -3 0 0 L3
ooo -1 4912 000 -1 4 12
000 o0 -5 -15 D00 o0 -5 -15

k. Drag the fifth element of the fifth matrix row to the fifth element of the fourth matrix row:

3 00 0 0 o 3 00 0 0 @
010 0 o 1 0 1 0 0 0 1
00 -13 0 0 13 = 00 -3 0 0 13
0 00 -1 12 0 0 0 -1 0 0
0 00 0 E -15 0 o0 0 o -5 -15

1. So the diagonal matrix was obtained;
m. Choose operation “Multiply Row by a Number” in the menu “Operations”:

Primitive operations S

Elernentary transformation
Change lines

Change columns

Inzert ling

Delete line

Insert colurmn

EsEECON

Delete column

bduittipalyy Iin%T num

n. Click on the first element of the first row, find a multiplying coefficient and press «+»

1 00 o o 2
010 o o0 1
0o -3 0 0 13
0 0 0 1 0 0
0 0o o -5 -15

0. Click on the third element of the third row, find a multiplying coefficient and press «



1 000 0 2
01 00 0 1
o010 0 -1
o000 -1 0 0
o0 oo -5 -15

p. Click on the fourth element of the fourth row, find a multiplying coefficient and press «

1 00000 2
01 000 1
00100 -1
00010 0
0 0o o0 -5 -15

g. Click on the fifth element of the fifth row, find a multiplying coefficient and press «+»

1 o000 2
01 0001
001 00 -1
0 o0 1 00
000001 3

e. The last column of augmented matrix contains the roots of the given system, copy it:
a. Choose operation “Copy the Object” in the menu “Operations”;

Operations ES
[ Mew Ohject
- Create explanation
[P copy obipct
2 Delete mimdix
@Helpexper
@Get.&nswer
b. select the last column
1000 02 100002
l]ll]l]l]ll‘ 01 0001
DDIUD|—{ = 00100 -1
I][II]lI]|IJ‘ 000D 1U00
ﬂﬂﬂﬂlli‘ 000013
c. drag the matrix down holding the left arc
10000 2
010001
00100 -1
10000 2 000100
010001 000013
00100 -1
0 0DO0D 100D =
0 0DO0DO0 13
2
1
-1
0
3

f.  Set the last program breakpoint:
a. Drag the obtained roots to “Exercise-Notebook™:
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11 1 11 8
o 11 1%
4 3 0D 6 5§ 2
100002 51 11 2.0 1000 o2 s
o1 0001 o1 0 001
0o 100 -l =3 00100 -1
000100 0O 00D 100
0o oo 13 5‘ o000 1 3 s
5 2
1 1
1 =1
o o
by 3 3
b. Select the transported roots clicking the left arc:
2
1
-1
1]
3
c. Inthe menu «Program Breakpoints» put a flag indicator against the row ”The roots of
system”:
[E3 check points X

@ Rank of fundamertal matrix

[@ Rank of Extended matrix

g. Choose operation “GetAnswer” in the in the menu “Operations”:

Operations *

[ Mew Object

- Create explanation
[h Copy object

¥ Delete matrix

9 Help exper

l@\ Check anzswer
l@ Getdnse,

h. If the task was solved properly, the rows of program breakpoints will become green; otherwise the
row with the fault program breakpoint will become red.



Practical tasks

Systems of simple equation

Variant 1.

Solve the systems of simple equations

1.. (Ned2)

2. (Ne102)

3. (Ne87)

4. (N298)

5. (Nel12)

Variant 2.

1-X, +2-X,+3-X, =4

8- X +7-X,+6-X, =5

9-X, +10-x, +11-x; =12
1-X, +3-X, +2-%X,-3-%X, =0
4-%X, —-1-X,=5-X,+14-%x, =0
2-X+5-%X, +3-X;-4-X,=0
3-X +2-X,-1-X,+5-%X, =0

2:-% —-1-x,=1-%X; =1-%x, =1-X; =1
3:X—6-X,+4-X,-3-X,+0-X, =14
2:X —=2-% +3- % +0-X, +1-X, =8
I-X, —1-X, +1-X; +1-X, +1- X, =2
L-X, +1-X, +0-X; +2- X, +1- X5 =~1
I-X, +1- X, +2-X,+3-X, +3-X, =3
2-%X +3-%X, =1- X, =2-X, =7-Xs =~1
2-X +2-X, 3 X +2-X, +1- X, =2
I-X, +2-X, +3- X, +2-X, +3-X, =3
3% —-1-X,+0-X; +4-X, =2-X, =0
2-X +1- X, +3- X, +2-%, =1

3:-% —2-X, +1- X, +4-X, =4

I-X, +3-X, =2-X,+3-X, =5

2:-X +3-X,-2-X+1-x, =12

Solve the systems of simple equations

1. (Nel14)

2. (Ne103)

3. (Ne89)

1-X, +4-X,+1-X;, =12

=3 X +2:X,+3-%X;, =2

3-X +2-X,+2-X, =3

3-X +1-X, +1-X,-7-X, =0

4-X,—-3-X,+10-X, -5-X, =0
2% +3-X,—4-X,=7-X,=0
1-X, +4-X,=7-X,-6-X,=0

-, —4-X,+3-X;-1-X, +0- X, =-9
-, +3-X, +0-X; =1-X, +2-X, =0
2:%X +3-X, =2 % +1-X, -1-X, =6
1-X, +6-X, =2-X; +1-X, +1-X, =11
1-X, +0-X, +1-X;, =1-X, +1-X;, =—4
2-X +1- X, +3-X, =2 X, +2- X, =5



I-X, +3-X, +2- X, —4-X, —1- Xy =2
2-%X —=1-X,+3-%+0-x, =1-X;, =—1
4.(Ne99) 14-X, +2-X, =1-X; +3-X, +5-X, =19
3%, —=2-X, +3-X,+2-X,+0-%X, =3
2-% +1-X, +4-X, =3-X, -2-X, =4

8-X, +5-X,+4-X;+3-X, =6

4-X +3-X, +2-X,+2-X, =5
5.. (Nel13)

2-X +1-X, +1-%; +1-X, =2

I-X, +1-X,+0-X; +1-X, =2

Variant 3.
Solve the systems of simple equations

l1-x, +4-X,+3-X, =4
1. (Nel16) 32X, +3-X, +2-X; =3
1-X, +2-X,+2-X, =5
2-% +3:X, -1-X;+4-%X, =0
1-X, +5-X,—4-X;+9-X, =0

2. (Ne104)
3-%—-1-X,+4-X,-5-%x, =0

1-X, +2-%X, —=1-X;+3-X, =0

2-X +3-X, +2-%X,=2-X, +1- X, =0
I-X, +1-X, =1-X; =1-X, +0- X, =0
3.(Ne90) 12-X +3-X, +1-X; +0-X, =3-X;, =0
I-X, +2-X,+3-X;, =2-X, +3-X, =0

I-X, +2-X, +4-X,=2-X,+3-X, =0
3-X, =1 X, =7-X;—=1-X, +5-X, =3
2-X% +3-X, —1-X; —=8-X, —4-X, =-20
4. (Ne100) 44X, =1-X, =9-X; =2-X, +6-Xs =2
2-%X =5%X,—-9-X; +8-X, +12- X, =28
1-X, +2-X,+0-X; =5-X, =3-X; =-13
2% +5 X, +7-X+1-X, =7
3-%+2-X, +5-X, —4-X, =16

5. (Ne107)
2-X +3-X, +5-X;-1-%X, =9

1-X, +5-X, +6- X, +3-X, =1
Variant 4.
Solve the systems of simple equations

1-X, =1-X,+2-X, =9
1. (Nel17) 31-X, +2-X, +4-X;, =—4
1-X, +3-X,+9-X, =4




3-X +1-X, +4-X, -5-X, =13

2-%X —=5-%X, =3-X, +8-X, =3
2. (Ne105)
4-X, +3-X, +7-%X,—10-%, =19
L-X, +3-X, +4- X, =T7-X, =7
I-X, +3-X, +3-X; —-4-X, +2-X, =0
I-X, +1-X, +2-X;,=3-X, +1-X, =0
3.(N91) 13- X, +1-X, +6:X;, =9-X, +3-X, =0
I-X, =3-X, +1-X; =2-X,+0-X, =0
2:X =2:-% +3- X —-4-X,+3:X =0
3-X —4-X, +1-X; +11-x, =10- X, =7
2-%X +3-X, =5-X;—4-X, —1- X, =—1
4. (Ne101) 91-X, =2-X, +1-X; +5-X, —4-X; =3
4-X, +3-X, =T-X, —=2-X, =5-X; =1

X, —=3-X, +1-X; +8-X, =7-X; =5

2.

3-X +1-X, +1- X, =7-X, =0

4-%X,—-3-X,+10-%X;, =5-X, =0
2-X +3-X, —=4-%-7-X,=0
1-X, +4-X,=7-%X-6-X,=0

5. (Ne103)

Variant 5.
Solve the systems of simple equations

1-X, =2-X,+1-X;, =0
2-%X —1-X,+1-X;, =0

1. (Nel18)
I-X, +2-X,+2-%X, =0
2-X +3-X,+1-X,=0
5% +2-%X,-1-X;, -8-%X, =-22
3-x, +1-X, =1-X, =5-%x, =-13
2. (Ne106) ! ? ’ !

1-X, +4-X, +7-X; +2-X, =8
2:-%+9-X, +16-X; +5-%X, =17

2-X +1-X, +3-X,+2-X, —=2-X, =0
2:-X+6-X,+3-X,+5-X, —4-X, =0
3.(Ne92) q1-%, +1-X, +3-X; =2-X, +1-X, =0
X AL X, +2-X, +1-X, —1-X, =0
X +2-X +3:X,+0-X, —=2-X, =0
X HLX, =2 X, +3-X, +6-X, =7
X =1 Xy, +3- X, +2-X, —4-X, =7
X +2-X, +2-X,—1-X, +3-X, =9
X +2-X, +4-X,+1-X, +3-X, =9
X +1-X,+0-X; +5-X, +4-X, =3
X +3-X,+4-X,-3-X, +4-X, =15

4. (N96)
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5. (Ne104)

Variant 6.

2-% +3-X, —1-X;+4-%X, =0
1-X, +5-X, —4-X;+9-X, =0
3-%—-1-X,+4-X,-5-%X, =0
1-X, +2-X, —=1-X;+3-X, =0

Solve the systems of simple equations

1. (\el13)

2. (Ne107)

3. (Ne93)

4. (Ne95)

5. (Nel12)

Variant 7.

8-X +5:-X,+4-X;+3-X, =6
4-X, +3-X, +2-X+2-X, =5
2-X +1-X, +1-x; +1-X, =2
I-X, +1-X,+0-X; +1-X, =2
2-X +5-X, +T7- X, +1-%X, =7
3-X, +2-X, +5-X;, —-4-X, =16
2-% +3-X, +5-X,-1-X, =9
1-X, +5-X, +6-X; +3-X, =1

2-X +2:X, +3-X,+5-X,-9-X,=0
X =3-X+2-X,+7-X,—10-X, =0
X FS X, +2- X +1-X, =3-X, =0
X +2-%, +1- X, —1-X, —1-X, =0
X+ X, +2-X,+3-X,—6-X, =0
X +2-X, +2-X,+1-X, -3-X,=0
X +1-X, =2-%X,—-1-X, —=6-X, =0
X +3-X, +1-X,+0-X, =7-X, =0
X =X, =2-%X,+2-X,-3-X,=0
X +2-X,—=3-X;,=5-X,=7-% =0
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2-X +1- X, +3- X, +2-%, =1
3:X —2-X,+1-X; +4-X, =4
1-X, +3-X, =2-X; +3-X, =5
2-X +3:X, =2-X, +1-x, =12

Solve the systems of simple equations

1. (Nel14)

2. (Ne108)

1-X, +4-X, +1-x;, =12

3% +2:X, +3-X; =2

3% +2-X, +2-X, =3

3-X +4-X, +2-X,-1-X, =3
5% —=2-X, +3-X,+2-X, =1

2-X+7-X, —4-X+3-X, =5

1-X,=3-X,+6-X;,—-4-X, =2



3-X +2-X, +2-X,+10-X, =1- X, =0
I-X, +2-X,+2-X,+6-X, +1-X, =0
3. 0694) 2-%X +1- X, +1-X,+6-X,—1-X, =0
2-X +3-X, =5-X;+2-X, +17-X, =0
1-X, +4-X, +3-X,+9-X, +5-X, =0
I-X, =1-X, +0-X; +1-X, =4-X, =0
I-X, +1-X,+2-X; +3-X, +3-X, =3
2-% +3X, =1 X, =2-X, =7 X, =—1
4. (Ne98) 92X, +2-X, +3- X, +2-X, +1-X; =2
I-X, +2-X, +3-X; +2-X, +3-X, =3

3-%—1-X,+0-X, +4-X, =2-X,=0
4-X, +5-X, +4-X,-2-X, =4
2% +2:-X,+2-X—-1-X, =2
5. (Nelll)
3-%+0-X, +1- X, =2-X, =6
2% -1-x,=1-x;+1-X, =1
Variant 8.
Solve the systems of simple equations

1-X, +4-X,+3-X, =4

1. (Nel16) 42X, +3-X, +2-X; =3

1-X, +2-X, +2-X, =5

1-X, +2-X, +1-X, =3-X, =4
2-X —=5-X,+3-X;+2-X, =6
4-X +1-X,+2-X,—1-X, =3
2:X+6-%X,—1-X;=3-X, =5

2. (Ne109)

X, +2-X, +2-X; +1-X, =3-X, =0
X, +1-X, =2-X-1-X,=6-X, =0

3. (N95) X, +3-%X, +1-X,+0-X, =7-X, =0
X —1-X, =2-X,+2-X,=3-X =0
X, —2-X, +3-X,+1-X, +6- X, =5
X, +2-X, +1- X, +2-X, =5-X;, =2
4. (Ne97) X +1-X, +4-X,+2-X, +0-X;, =3

1.
2.
2.
3.
0-X, +2-X,=3-X-5-X,=7-X, =0
2.
1-
3.
2-X +3- X, +2-%,-3-X, —1- X, =4
1.

Xp—=3-X, —=1-X; +2-X,+3-X; =3
5% +2-%X, —1-%-8-%x, =22
3-% +1-X, —=1-X,-5-%X, =—13
5. (Ne106)

1-X, +4-X,+7-X; +2-X, =8
2-X+9-%X, +16-X, +5-%x, =17
Variant 9.
Solve the systems of simple equations



X =1-X, +2-%X, =9
X, +2-X, +4-X, =4
X, +3:%X,+9-X;, =4

1. (\el17)

X —=2-X, +2-X,+5-X, =4
X, +4-X,-1-X,+3-%X, =0
X —=3-X, +3- X, +4-X, =3
X, +2-X, +1-X, +8-X, =-1

2. (Nel10)
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2% +1-X, =2-X, +3-X, +6- X, =7
I-X, =1-X, +3-X; +2-X, —4-X; =7
I-X, +2-X,+2-X; =1-X, +3-X, =9
3% +2-X, +4- X, +1-X, +3-X, =9
2-%X +1-X,+0-X; +5-X, +4-X, =3
2-X +3-X, +4-X; =3-X, +4-X, =15
3% 1%, =7-%X —=1-X, +5-X, =3
2-%X +3-%X, =1-%, —8-X, —4-X; =-20
4. (Ne100) 34 -X, —1-X, =9-X;, =2-X, +6-X, =2
2:-X=5-X—-9-X; +8-X, +12-X, =28
-, +2-X,+0-X;=5-X, =3-X, =—13
1-X, +3-X, +2-X,-3-X, =0
4-X,—-1-X,=5-%X;,+14-%x, =0
2-X+5-%X, +3-X;-4-X,=0

3-X +2-X,-1-X,+5-%X, =0

3. (Ne96)

5. (Ne102)

Variant 4.
Solve the systems of simple equations

1-X, =2-X,+1-X;, =0
2:-X%-1-X,+1-%X;, =0

1. (Ne118)
1-X, +2-X,+2-X, =0
2-% +3-X, +1-X;, =0
4-X +5-X,+4-X,-2-%X, =4
2-X +2-X, +2-X, -1-%X, =2
2. (Nel11) : g ’ !

3-X+0-X, +1-X; =2-X, =—6

2% -1-x,=1-x; +1-X, =1

2-X =2-% +3- X +1-X, +6-X, =5
I-X, +2-X, +1-X; +2-X, =5- X, =2
3.(Ne97) 13- X, +1-X, +4-X, +2-X, +0-X;, =3
2% +3- X +2-X,-3-%X, —1-X, =4

I-X, =3-X, =1 X, +2-X, +3- X, =3



I-X, +3-X, +2- X, —4-X, —1- Xy =2
2-%X —=1-X,+3-%+0-x, =1-X;, =—1
4.(Ne99) 14-X, +2-X, =1-X; +3-X, +5-X, =19
3%, —=2-X, +3-X,+2-X,+0-%X, =3
2-% +1-X, +4-X, =3-X, -2-X, =4

3-% +1-X, +4-X,=5-X, =13
2-X =5-X,=3-X;+8-X, =3
4-X, +3-X,+7-X,—-10-%x, =19
1-X, +3-X, +4-X,=7-X, =7

5. (Ne105)



