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Determinanty

Zdroj: https://www.codeformech.com/



Laplace̊uv rozvoj

• n ≥ 2, A ∈ Tn×n, i = 1, . . . , n⇒ det(A) =
∑n

j=1(−1)i+jAi ,j · det(Ai ,j).

Obrázek: Pierre-Simon Laplace (1749–1827)

Zdroje: https://en.wikipedia.org a https://www.codeformech.com/

• Vhodné pro důkazy indukćı a didaktické účely, pro výpočet na velkých
matićıch bývá lepš́ı Gaussova eliminace.
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Obrázek: Pierre-Simon Laplace (1749–1827)

Zdroje: https://en.wikipedia.org a https://www.codeformech.com/
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Laplace̊uv rozvoj: p̌ŕıklad pro n = 3 a i = 1

Zdroj: https://www.codeformech.com/
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Laplace̊uv rozvoj: p̌ŕıklad pro n = 3 a i = 1, 2, 3

Zdroj: https://www.codeformech.com/



Cramerovo pravidlo

• Pro regulárńı A ∈ Tn×n a b ∈ Ax = b je řešeńı soustavy Ax = b dáno
vzorcem xi = det(A + (b − A∗,i)e

>
i )/det(A) pro i = 1, . . . , n.

Obrázek: Gabriel Cramer (1704–1752)

Zdroj: https://en.wikipedia.org

• Kdysi populárńı nástroj na řešeńı soustav lineárńıch rovnic. Dnes se pro
jejich řešeńı p̌rilǐs nepouž́ıvá, má ale teoretický význam.
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Adjungovaná matice: p̌ŕıklad

• Uvažme následuj́ıćı matici A ∈ Z3×3

A =

1 2 3
1 2 1
2 5 5

 .

• Jej́ı adjungovanou matićı je

adj(A) =

 5 5 −4
−3 −1 2
1 −1 0

 .

• Takže

A−1 =
adj(A)

det(A)
=

1

2

 5 5 −4
−3 −1 2
1 −1 0

 .
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adj(A) =

 5 5 −4
−3 −1 2
1 −1 0

 .

• Takže

A−1 =
adj(A)

det(A)
=

1

2

 5 5 −4
−3 −1 2
1 −1 0

 .
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adj(A) =

 5 5 −4
−3 −1 2
1 −1 0

 .

• Takže

A−1 =
adj(A)

det(A)
=

1

2

 5 5 −4
−3 −1 2
1 −1 0

 .



Geometrická reprezentace determinantu

A2,∗

A1,∗

o

A3,∗

|det(A)| = objem rovnoběžnostěnu R(A)

A1,∗ + A2,∗

A1,∗ + A3,∗

A1,∗ + A2,∗ + A3,∗

A2,∗ + A3,∗

R(A)
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Vynásobeńı Ai ,∗ č́ıslem α

o

|det(A)| = objem rovnoběžnostěnu R(A)

R(A)



Vynásobeńı Ai ,∗ č́ıslem α = protáhnut́ı

o

objem R(A′) = α · objem R(A)

R(A′)

R(A)



Prohozeńı Ai ,∗ a Aj ,∗

A2,∗

A1,∗

o

A3,∗
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Prohozeńı Ai ,∗ a Aj ,∗ = p̌reklopeńı

A1,∗

A2,∗

o

A3,∗

objem R(A′) = objem R(A)

A1,∗ + A2,∗

A2,∗ + A3,∗

A1,∗ + A2,∗ + A3,∗

A1,∗ + A3,∗

R(A′)



Přičteńı αAj ,∗ k Ai ,∗

o

|det(A)| = objem rovnoběžnostěnu R(A)

R(A)



Přičteńı αAj ,∗ k Ai ,∗ = zkoseńı

A1,∗ + αA2,∗

o

objem R(A′) = objem R(A)

R(A′)



Změna objemu p̌ri lineárńım zobrazeńı

x 7→ Ax

|det(A)| = koeficient změny objemu

objem V objem |det(A)| · V



Změna objemu p̌ri lineárńım zobrazeńı
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Zdroj: https://memegenerator.net/

Děkuji za pozornost.
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