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NORMA VEKTORU A MATICE

- nezáporné č́ıslo charakterizuj́ıćı velikost prvk̊u matice (vektoru)

Značeńı.
aij . . . prvek na i-tém řádku a j-tém sloupci matice A
xi . . . i-tý prvek vektoru x ∈ Rn

• normy vektor̊u:

‖ x ‖1 =

n∑
i=1

| xi |

‖ x ‖∞ = max
1≤i≤n

| xi |

‖ x ‖2 =

(
n∑

i=1

x2
i

) 1
2

• normy matic:

‖ A ‖1 = max
1≤j≤m

n∑
i=1

| aij | . . . maximum sloupcových součt̊u

‖ A ‖∞ = max
1≤i≤n

m∑
j=1

| aij | . . . maximum řádkových součt̊u

‖ A ‖F =

 n∑
i=1

m∑
j=1

a2ij

 1
2

. . . Frobeniova norma

• podmı́nka souhlasnosti:

‖ Ax ‖≤‖ A ‖ · ‖ x ‖
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Př́ıklad 1.

Spoč́ıtejte normy matice A a vektoru x a ověřte podmı́nku souhlasnosti: A =

 1 −3 4
−1 0 2
1 2 1

 , x =

 1
−1
1

.
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Př́ıklad 2.
Pro danou matici A a vektor x spoč́ıtejte normy a ověřte podmı́nku souhlasnosti:

A =


1 0 3 −4
−2 −1 5 −5
0 6 −2 8
−8 0 −5 −1

 , x =


2
−5
−1
4

.

Řešeńı.

Ax =


1 0 3 −4
−2 −1 5 −5
0 6 −2 8
−8 0 −5 −1

 ·


2
−5
−1
4

 =


−17
−24

4
−15


• ‖ x ‖1= 12
‖ Ax ‖1= 60
‖ A ‖1= max {11, 7, 15, 18} = 18
podmı́nka souhlasnosti: 60 ≤ 18 · 12

• ‖ x ‖∞= 5
‖ Ax ‖∞= 24
‖ A ‖∞= max {8, 13, 16, 14} = 16
podmı́nka souhlasnosti: 24 ≤ 16 · 5

• ‖ x ‖2=
√

4 + 25 + 1 + 16 =
√

46
‖ Ax ‖2=

√
289 + 576 + 16 + 225 =

√
1106

‖ A ‖F =
√

1 + 9 + 16 + 4 + 1 + 25 + 25 + 36 + 4 + 64 + 64 + 25 + 1 =
√

275
podmı́nka souhlasnosti:

√
1106 ≤

√
275 ·

√
46
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