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DISKRÉTNÍ METODA NEJMENŠÍCH ČTVERCŮ

• využit́ı: prokládáńı dat křivkami, řešeńı přeurčených systémů lineárńıch rovnic

• obecná formulace úlohy: Pro dané vektory ϕ ∈ Rk a ϕ(1), ϕ(2), . . . , ϕ(n) ∈ Rn, n < k najděte koeficienty c1, c2, . . . , cn
tak, že pro vektor ϕ∗ = c1ϕ

(1) + · · ·+ cnϕ
(n) je norma ‖ϕ− ϕ∗‖2 minimálńı.

• konstrukce: neznámé koeficienty c1, c2 . . . , cn dostáváme jako řešeńı soustavy lineárńıch rovnic, tzv. normálńıch
rovnic: 

〈ϕ(1), ϕ(1)〉 〈ϕ(1), ϕ(2)〉 · · · 〈ϕ(1), ϕ(n)〉
〈ϕ(1), ϕ(2)〉 〈ϕ(2), ϕ(2)〉 · · · 〈ϕ(2), ϕ(n)〉

...
...

...
〈ϕ(1), ϕ(n)〉 〈ϕ(2), ϕ(n)〉 · · · 〈ϕ(n), ϕ(n)〉

 ·

c1
c2
...
cn

 =


〈ϕ,ϕ(1)〉
〈ϕ,ϕ(2)〉

...
〈ϕ,ϕ(n)〉

 (1)

Př́ıklad. Metodou nejmenš́ıch čtverc̊u řešte přeurčenou soustavu lineárńıch rovnic

x1 + x2 + x3 = 0

x1 − x2 − x3 = 1

x1 + x3 = 2

x1 + x2 = 1.

Řešeńı.
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Př́ıklad. Metodou nejmenš́ıch čtverc̊u řešte přeurčenou soustavu lineárńıch rovnic

x1 + x2 = 2

x1 − x2 = 1

x1 + 2x2 = −1.

Řešeńı.

ϕ(1) =

1
1
1

 , ϕ(2) =

 1
−1
2

 , ϕ =

 2
1
−1


• skalárńı součiny:

〈ϕ(1), ϕ(1)〉 = 3

〈ϕ(2), ϕ(2)〉 = 6

〈ϕ(1), ϕ(2)〉 = 2

〈ϕ,ϕ(1)〉 = 2

〈ϕ,ϕ(2)〉 = −1

• systém normálńıch rovnic:

(
3 2 2
2 6 −1

)
∼

 1 2
3

2
3

0 14
3 − 7

3

 ∼
 1 0 1

0 1 − 1
2

 ⇒ c =

 1

− 1
2


• odhad ϕ∗ =

(
1− 1

2 , 1 + 1
2 , 1− 2 · 12

)T
=
(
1
2 ,

3
2 , 0
)T

• chyba aproximace: ‖ϕ− ϕ∗‖2 =
√

9
4 + 1

4 + 1 =
√

7
2

.
= 1.8708

[verze: 16. XI. 2016]
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