
Çàäà÷à 1. Ðåøèòü ñèñòåìó ëèíåéíûõ óðàâíåíèé :
2x − 4y + z = −1

x − 5y + 3z = −1

x − y + z = 1

ïî ôîðìóëàì Êðàìåðà.

Ðåøåíèå:

Åñëè ñèñòåìó óðàâíåíèé çàïèñàòü â âèäå

A


x1

x2
...

xn

 =


b1

b2
...
bn

 ,

è îïðåäåëèòåëü êâàäðàòíîé ìàòðèöû A, ∆, íå ðàâåí íóëþ, òî çíà÷åíèå ïåðåìåííîé
xi ìîæíî íàéòè êàê ∆i

∆
, ãäå ∆i � îïðåäåëèòåëü ìàòðèöû, ïîëó÷åííîé èç A ïóò¼ì

çàìåíû i-ãî ñòîëáöà íà ñòîëáåö èç ïðàâîé ÷àñòè (èç ÷èñåë b1, . . ., bn). Ýòî íàçûâàåòñÿ
ôîðìóëàìè Êðàìåðà.
Îáîçíà÷èì ìàòðèöó ñèñòåìû ÷åðåç

A =

2 −4 1
1 −5 3
1 −1 1

 .

Èç ÷èñåë ñïðàâà îò çíàêà ðàâåíñòâà ïîëó÷àþòñÿb1

b2

b3

 =

−1
−1

1

 .

detA =

∣∣∣∣∣∣
2 −4 1
1 −5 3
1 −1 1

∣∣∣∣∣∣ =

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

= −10 − 12 − 1 + 5 + 4 + 6 = −8.

Ìàòðèöà

∆1 =

∣∣∣∣∣∣
−1 −4 1
−1 −5 3

1 −1 1

∣∣∣∣∣∣ .
Ïîäñ÷èòàåì å¼ îïðåäåëèòåëü:

det∆1 =

∣∣∣∣∣∣
−1 −4 1
−1 −5 3

1 −1 1

∣∣∣∣∣∣ =

= (−1) · (−5) ·1 + (−4) ·3 ·1 + (−1) · (−1) ·1−1 · (−5) ·1− (−1) · (−4) ·1− (−1) ·3 · (−1) =

= 5 − 12 + 1 + 5 − 4 − 3 = −8.

Òàêèì îáðàçîì

x =
−8

−8
= 1.

Ìàòðèöà

∆2 =

∣∣∣∣∣∣
2 −1 1
1 −1 3
1 1 1

∣∣∣∣∣∣ .
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Ïîäñ÷èòàåì å¼ îïðåäåëèòåëü:

det∆2 =

∣∣∣∣∣∣
2 −1 1
1 −1 3
1 1 1

∣∣∣∣∣∣ =

= 2 · (−1) · 1 + (−1) · 3 · 1 + 1 · 1 · 1 − 1 · (−1) · 1 − 1 · (−1) · 1 − 1 · 3 · 2 =

= −2 − 3 + 1 + 1 + 1 − 6 = −8.

Òàêèì îáðàçîì

y =
−8

−8
= 1.

Ìàòðèöà

∆3 =

∣∣∣∣∣∣
2 −4 −1
1 −5 −1
1 −1 1

∣∣∣∣∣∣ .
Ïîäñ÷èòàåì å¼ îïðåäåëèòåëü:

det∆3 =

∣∣∣∣∣∣
2 −4 −1
1 −5 −1
1 −1 1

∣∣∣∣∣∣ =

= 2 · (−5) ·1 + (−4) · (−1) ·1 + 1 · (−1) · (−1)−1 · (−5) · (−1)−1 · (−4) ·1− (−1) · (−1) ·2 =

= −10 + 4 + 1 − 5 + 4 − 2 = −8.

Òàêèì îáðàçîì

z =
−8

−8
= 1.

Îòâåò: ñèñòåìà ñîâìåñòíà è èìååò åäèíñòâåííîå ðåøåíèåx
y
z

 =

1
1
1

 .

Ðåøåíèå âûïîëíåíî àâòîìàòè÷åñêè.
Ïðîãðàììó � ó÷åáíîå ïîñîáèå ðàçðàáîòàë Àðòåìèé Áåðëèíêîâ.
Web-èíòåðôåéñ Ïàâëà Ëàïèíà.


