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Ortogonálńı projekce
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Výpočet ortogonálńı projekce: obecně

• Najdeme projekci xU vektoru x = (1, 2, 8)> do podprostoru

U = span{(1, 1, 0)>, (3, 2, 0)>}.
• Nejďŕıv spočteme ortonormálńı bázi U . Tou je

z1 =
(

1√
2
, 1√

2
, 0
)>

, z2 =
(

1√
2
, −1√

2
, 0
)>

.

• Nyńı podle vzorce máme

xU = 〈x , z1〉z1 + 〈x , z2〉z2 =

(
3

2
,

3

2
, 0

)>
+

(
−1

2
,

1

2
, 0

)>
= (1, 2, 0)>.
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xU = 〈x , z1〉z1 + 〈x , z2〉z2 =

(
3

2
,

3

2
, 0

)>
+

(
−1

2
,

1

2
, 0

)>
= (1, 2, 0)>.
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• Nyńı podle vzorce máme
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• Nyńı podle vzorce máme
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Aplikace: Legendreovy polynomy

• V prostoru Pn lze uvážit standardńı skalárńı součin prostoru C[−1,1] a
zortonormalizovat v něm bázi 1, x , . . . , xn.
• Pak dostaneme ortogonálńı bázi tvǒrenou Legendreovými polynomy

p0(x) = 1, p1(x) = x , p2(x) =
3x2 − 1

2
, p3(x) =

5x3 − x

5
, . . .

Zdroj: https://en.wikipedia.org/
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Aplikace: Legendreovy polynomy

• Legendreovy polynomy maj́ı mnoho aplikaćı.

• Nap̌ŕıklad aproximace funkćı polynomy: ortogonálńı projekce funkce na
tyto polynomy je jej́ı aproximaćı.

Zdroj: https://binhbar.com/
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tyto polynomy je jej́ı aproximaćı.
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Aplikace: Legendreovy polynomy

• Použ́ıvaj́ı se také ve strojovém učeńı (recurrent neural networks).

Zdroj: https://news.yale.edu/
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Výpočet ortogonálńıho doplňku v Rn

• Najdeme ortogonálńı doplněk V⊥ podprostoru

V = span{(1, 2, 3)>, (1,−1, 0)>}.

• Sestav́ıme matici

A =

(
1 2 3
1 −1 0

)
.

• Nyńı stač́ı naj́ıt bázi V⊥ = KerA. Tou je vektor (1, 1,−1)>.
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Ker(A) = R(A)⊥

Rn → Rm
A

Rn Rm

o
o

xn

xr b

x = xr + xn

Axn = o

Ax = b

Axr = b

Ax = A(xr + xn) = Axr + Axn = Axr

R(A)

Ker(A) Ker(A>)

S(A)

dimR(A) = r dimS(A) = r

dimKer(A) = n− r dimKer(A>) = m− r
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Výpočet ortogonálńı projekce v Rn

• Najdeme projekci xU vektoru x = (1, 2, 8)> do podprostoru

U = span{(1, 1, 0)>, (3, 2, 0)>}.
• Sestav́ıme matici

A =

1 3
1 2
0 0

 .

• Projekćı nyńı je

xU = A(A>A)−1A>x =

1 0 0
0 1 0
0 0 0

 ·
1

2
3

 = (1, 2, 0)>.
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Zdroj: https://assets.nautil.us/

Děkuji za pozornost.
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