
Cvičeńı: Interpolace polynomem

13. března 2020

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈0, 4〉, zadanou následuj́ıćı tabulkou:

xi 0 2 4

f(xi) 1 11 45

Řešeńı. 1− x + 3x2

• př́ımý výpočet: 
1 0 0 1

1 2 4 11

1 4 16 45


P (x) = 1− x + 3x2

• Langrange̊uv interpolačńı polynom:

L(x) = 1· (x− 2)(x− 4)

(0− 2)(0− 4)

+ 11· (x− 0)(x− 4)

(2− 0)(2− 4)

+ 45· (x− 0)(x− 2)

(4− 0)(4− 2)
= 1− x + 3x2

• Newton̊uv interpolačńı polynom:

xi f(xi)

0 1

2 11 5

4 45 17 3

N(x) = 1 + 5x + 3x (x− 2)

= 1− x + 3x2

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈−1, 3〉, zadanou následuj́ıćı tabulkou:

xi −1 1 3

f(xi) 3 5 15

Řešeńı. 3 + x + x2

• př́ımý výpočet: 
1 −1 1 3

1 1 1 5

1 3 9 15


P (x) = 3 + x + x2
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• Langrange̊uv interpolačńı polynom:

L(x) = 3· (x− 1)(x− 3)

(−1− 1)(−1− 3)

+ 5· (x + 1)(x− 3)

(1 + 1)(1− 3)

+ 15· (x + 1)(x− 1)

(3 + 1)(3− 1)
= 3 + x + x2

• Newton̊uv interpolačńı polynom:

xi f(xi)

−1 3

1 5 1

3 15 5 1

N(x) = 3 + 1 (x + 1) + 1 (x + 1) (x− 1)

= 3 + x + x2

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈−1, 1〉, zadanou následuj́ıćı tabulkou:

xi −1 0 1

f(xi) 4 0 2

Řešeńı. −x + 3x2

• př́ımý výpočet: 
1 −1 1 4

1 0 0 0

1 1 1 2


P (x) = −x + 3x2

• Langrange̊uv interpolačńı polynom:

L(x) = 4· (x− 0)(x− 1)

(−1− 0)(−1− 1)

+ 0· (x + 1)(x− 1)

(0 + 1)(0− 1)

+ 2· (x + 1)(x− 0)

(1 + 1)(1− 0)
= − x + 3x2

• Newton̊uv interpolačńı polynom:

xi f(xi)

−1 4

0 0 −4

1 2 2 3

N(x) = 4− 4 (x + 1) + 3 (x + 1)x

= −x + 3x2

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈−1, 3〉, zadanou následuj́ıćı tabulkou:

xi −1 1 3

f(xi) 4 2 8
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Řešeńı. 2− x + x2

• př́ımý výpočet: 
1 −1 1 4

1 1 1 2

1 3 9 8


P (x) = 2− x + x2

• Langrange̊uv interpolačńı polynom:

L(x) = 4· (x− 1)(x− 3)

(−1− 1)(−1− 3)

+ 2· (x + 1)(x− 3)

(1 + 1)(1− 3)

+ 8· (x + 1)(x− 1)

(3 + 1)(3− 1)
= 2− x + x2

• Newton̊uv interpolačńı polynom:

xi f(xi)

−1 4

1 2 −1

3 8 3 1

N(x) = 4− 1 (x + 1) + 1 (x + 1) (x− 1)

= 2− x + x2

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈0, 4〉, zadanou následuj́ıćı tabulkou:

xi 0 2 4

f(xi) −4 2 16

Řešeńı. −4 + x + x2

• př́ımý výpočet: 
1 0 0 −4

1 2 4 2

1 4 16 16


P (x) = −4 + x + x2

• Langrange̊uv interpolačńı polynom:

L(x) = −4· (x− 2)(x− 4)

(0− 2)(0− 4)

+ 2· (x− 0)(x− 4)

(2− 0)(2− 4)

+ 16· (x− 0)(x− 2)

(4− 0)(4− 2)
= − 4 + x + x2
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• Newton̊uv interpolačńı polynom:

xi f(xi)

0 −4

2 2 3

4 16 7 1

N(x) = 4 + 3x + 1x (x− 2)

= −4 + x + x2

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈0, 4〉, zadanou následuj́ıćı tabulkou:

xi 0 2 4

f(xi) −1 7 31

Řešeńı. −1 + 2x2

• př́ımý výpočet: 
1 0 0 −1

1 2 4 7

1 4 16 31


P (x) = −1 + 2x2

• Langrange̊uv interpolačńı polynom:

L(x) = −1· (x− 2)(x− 4)

(0− 2)(0− 4)

+ 7· (x− 0)(x− 4)

(2− 0)(2− 4)

+ 31· (x− 0)(x− 2)

(4− 0)(4− 2)
= − 1 + 2x2

• Newton̊uv interpolačńı polynom:

xi f(xi)

0 −1

2 7 4

4 31 12 2

N(x) = 1 + 4x + 2x (x− 2)

= −1 + 2x2

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈−1, 1〉, zadanou následuj́ıćı tabulkou:

xi −1 0 1

f(xi) 7 4 3

Řešeńı. 4− 2x + x2

• př́ımý výpočet: 
1 −1 1 7

1 0 0 4

1 1 1 3


P (x) = 4− 2x + x2
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• Langrange̊uv interpolačńı polynom:

L(x) = 7· (x− 0)(x− 1)

(−1− 0)(−1− 1)

+ 4· (x + 1)(x− 1)

(0 + 1)(0− 1)

+ 3· (x + 1)(x− 0)

(1 + 1)(1− 0)
= 4− 2x + x2

• Newton̊uv interpolačńı polynom:

xi f(xi)

−1 7

0 4 −3

1 3 −1 1

N(x) = 7− 3 (x + 1) + 1 (x + 1)x

= 4− 2x + x2

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈1, 3〉, zadanou následuj́ıćı tabulkou:

xi 1 2 3

f(xi) −2 −1 2

Řešeńı. −1− 2x + x2

• př́ımý výpočet: 
1 1 1 −2

1 2 4 −1

1 3 9 2


P (x) = −1− 2x + x2

• Langrange̊uv interpolačńı polynom:

L(x) = −2· (x− 2)(x− 3)

(1− 2)(1− 3)

+ −1· (x− 1)(x− 3)

(2− 1)(2− 3)

+ 2· (x− 1)(x− 2)

(3− 1)(3− 2)
= − 1− 2x + x2

• Newton̊uv interpolačńı polynom:

xi f(xi)

1 −2

2 −1 1

3 2 3 1

N(x) = 2 + 1 (x− 1) + 1 (x− 1) (x− 2)

= −1− 2x + x2

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈−2, 2〉, zadanou následuj́ıćı tabulkou:

xi −2 −1 0 1 2

f(xi) 3 0 1 0 −9
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Řešeńı. 1 + x− x2 − x3

• př́ımý výpočet: 

1 −2 4 −8 16 3

1 −1 1 −1 1 0

1 0 0 0 0 1

1 1 1 1 1 0

1 2 4 8 16 −9


P (x) = 1 + x− x2 − x3

• Langrange̊uv interpolačńı polynom:

L(x) = 3· (x + 1)(x− 0)(x− 1)(x− 2)

(−2 + 1)(−2− 0)(−2− 1)(−2− 2)

+ 0· (x + 2)(x− 0)(x− 1)(x− 2)

(−1 + 2)(−1− 0)(−1− 1)(−1− 2)

+ 1· (x + 2)(x + 1)(x− 1)(x− 2)

(0 + 2)(0 + 1)(0− 1)(0− 2)

+ 0· (x + 2)(x + 1)(x− 0)(x− 2)

(1 + 2)(1 + 1)(1− 0)(1− 2)

+ −9· (x + 2)(x + 1)(x− 0)(x− 1)

(2 + 2)(2 + 1)(2− 0)(2− 1)
= 1 + x− x2 − x3

• Newton̊uv interpolačńı polynom:

xi f(xi)

−2 3

−1 0 −3

0 1 1 2

1 0 −1 −1 −1

2 −9 −9 −4 −1 0

N(x) = 3− 3 (x + 2) + 2 (x + 2) (x + 1)− 1 (x + 2) (x + 1)x + 0 (x + 2) (x + 1)x (x− 1)

= 1 + x− x2 − x3

Úloha. Sestrojte interpolačńı polynom pro funkci f , spojitou v 〈−2, 2〉, zadanou následuj́ıćı tabulkou:

xi −2 −1 0 1 2

f(xi) −19 −2 −1 2 1

Řešeńı. −1 + x + 2x2 + x3 − x4

• př́ımý výpočet: 

1 −2 4 −8 16 −19

1 −1 1 −1 1 −2

1 0 0 0 0 −1

1 1 1 1 1 2

1 2 4 8 16 1


P (x) = −1 + x + 2x2 + x3 − x4
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• Langrange̊uv interpolačńı polynom:

L(x) = −19· (x + 1)(x− 0)(x− 1)(x− 2)

(−2 + 1)(−2− 0)(−2− 1)(−2− 2)

+ −2· (x + 2)(x− 0)(x− 1)(x− 2)

(−1 + 2)(−1− 0)(−1− 1)(−1− 2)

+ −1· (x + 2)(x + 1)(x− 1)(x− 2)

(0 + 2)(0 + 1)(0− 1)(0− 2)

+ 2· (x + 2)(x + 1)(x− 0)(x− 2)

(1 + 2)(1 + 1)(1− 0)(1− 2)

+ 1· (x + 2)(x + 1)(x− 0)(x− 1)

(2 + 2)(2 + 1)(2− 0)(2− 1)
= − 1 + x + 2x2 + x3 − x4

• Newton̊uv interpolačńı polynom:

xi f(xi)

−2 −19

−1 −2 17

0 −1 1 −8

1 2 3 1 3

2 1 −1 −2 −1 −1

N(x) = 19 + 17 (x + 2)− 8 (x + 2) (x + 1) + 3 (x + 2) (x + 1)x− 1 (x + 2) (x + 1)x (x− 1)

= −1 + x + 2x2 + x3 − x4
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