
Ñèñòåìà ëèíåéíûõ óðàâíåíèé  a11x1 + · · ·+ a1nxn = b1
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·

am1x1 + · · ·+ amnxn = bm

(1)

Ìàòðè÷íîå ïðåäñòàâëåíèå ñèñòåìû:
AX = B, (2)

ãäå

X =


x1

x2

...
xn

 , A =


a11 a12 · · · a1n
a21 a22 · · · a2n
...

...
. . .

...
am1 am2 · · · amn

 , B =


b1
b2
...
bm

 (3)

1 Ìåòîä Ãàóññà (8.1 à)  5x1 + 3x2 + 5x3 + 12x4 = 10
2x1 + 2x2 + 3x3 + 5x4 = 4
x1 + 7x2 + 9x3 + 4x4 = 2

(4)

Óáèðàåì x1:  5x1 + 3x2 + 5x3 + 12x4 = 10
4
5x2 + x3 +

1
5x4 = 0

32
5 x2 + 8x3 +

8
5x4 = 0

(5)

Óìíîæàåì (2) è (3) íà 5:  5x1 + 3x2 + 5x3 + 12x4 = 10
4x2 + 5x3 + x4 = 0

32x2 + 40x3 + 8x4 = 0
(6)

Äåëèì (3) íà 8:  5x1 + 3x2 + 5x3 + 12x4 = 10
4x2 + 5x3 + x4 = 0
4x2 + 5x3 + x4 = 0

(7)

Óáèðàåì x2:  5x1 + 3x2 + 5x3 + 12x4 = 10
4x2 + 5x3 + x4 = 0

0 = 0
(8)

Îòäåëåíèå ñâîáîäíûõ îò çàâèñèìûõ: {
5x1 + 3x2 = 10− 5x3 − 12x4

4x2 = −5x3 − x4
(9)

Îáðàòíûé õîä: {
5x1 + 3x2 = 10− 5x3 − 12x4

x2 = − 5
4x3 − 1

4x4
(10){

5x1 = 10− 5
4x3 − 45

4 x4

x2 = − 5
4x3 − 1

4x4
(11)
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{
x1 = 2− 1

4x3 − 9
4x4

x2 = − 5
4x3 − 1

4x4
(12)

Íîðìàëüíàÿ ôóíäàìåíòàëüíàÿ ñèñòåìà ðåøåíèé (8.4 à)
x1 + x2 − 2x3 + 2x4 = 0

3x1 + 5x2 + 6x3 − 4x4 = 0
4x1 + 5x2 − 2x3 + 3x4 = 0

3x1 + 8x2 + 24x3 − 19x4 = 0

(13)

Óáèðàåì x1: 
x1 + x2 − 2x3 + 2x4 = 0
2x2 + 12x3 − 10x4 = 0

x2 + 6x3 − 5x4 = 0
5x2 + 30x3 − 25x4 = 0

(14)

Äåëèì (2) íà 2 è (3) íà 5 
x1 + x2 − 2x3 + 2x4 = 0

x2 + 6x3 − 5x4 = 0
x2 + 6x3 − 5x4 = 0
x2 + 6x3 − 5x4 = 0

(15)


x1 + x2 − 2x3 + 2x4 = 0

x2 + 6x3 − 5x4 = 0
0 = 0
0 = 0

(16)

{
x1 + x2 = 2x3 − 2x4

x2 = −6x3 + 5x4
(17){

x1 = 8x3 − 7x4

x2 = −6x3 + 5x4
(18)

Îáùåå ðåøåíèå â âèäå ñòîëáöà:

X =


x1

x2

x3

x4

 =


8x3 − 7x4

−6x3 + 5x4

x3

x4

 =


8x3

−6x3

x3

0

+


−7x4

5x4

0
x4

 =


8

−6
1
0

x3 +


−7
5
0
1

x4 (19)

ÍÔÑÐ: 
8

−6
1
0

 ,


−7
5
0
1

 . (20)
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2 Ïðàâèëî Êðàìåðà (8.6 ã)

AX = B (21)

X = A−1B (22)

xi = xi1 =

n∑
k=1

(
A−1

)
ik
bk1 =

n∑
k=1

(
AT

)
ik

det (A)
bk1 =

1

det (A)

n∑
k=1

bk1Aki (23)

 2x1 + x2 + x3 = 3
x1 + 2x2 + x3 = 0
x1 + x2 + 2x3 = 0

(24)

A =

 2 1 1
1 2 1
1 1 2

 , A1 =

 3
0
0

1
2
1

1
1
2

 , A2 =

 2
1
1

3
0
0

1
1
2

 , A3 =

 2
1
1

1
2
1

3
0
0

 (25)

∆ = 4, ∆1 = 9, ∆2 = −3, ∆3 = −3 (26)

x =
9

4
, x = −3

4
, x = −3

4
(27)
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