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Chvalme kolmost

Henri Matisse: Zatisi s &ernym nozem
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Symbolem R", kde n € N, zna¢ime mnoZinu v8ech uspofadanych n-tic redlnych
isel. Prvky R" zapisujeme ve tvaru

x=(x1, %2, ... %n), ¥ = (01, 2,

o Yn) e
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isel. Prvky R" zapisujeme ve tvaru

Symbolem R", kde n € N, zna¢ime mnoZinu v8ech uspofadanych n-tic redlnych

x=(x1, %2, ... %n), ¥ = (01, 2,

e Yn)y e
Definujme nyni v R" nisledujici operace (x,y € R", « € R):

x+y:= (a+y, x4+ Y2 .. X0+ Yn)
ax = (axy, axp, ..., ax,)
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Symbolem R", kde n € N, zna¢ime mnoZinu v8ech uspofadanych n-tic redlnych
isel. Prvky R" zapisujeme ve tvaru

x=(x1,%, - Xn), ¥ = (Y1, Y20 -1 Yn)s - -

Definujme nyni v R" nisledujici operace (x,y € R", « € R):

x+y = (xa+yn.x+y2 ... X0+ Yn)
ax = (axy, axp, ..., ax,)

(neni t&zké prokazat, Ze spolu s t&mito operacemi tvo¥i R” vektorovy prostor);
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Symbolem R", kde n € N, zna¢ime mnoZinu v8ech uspofadanych n-tic redlnych
isel. Prvky R" zapisujeme ve tvaru

x=(x1, %2, ... %n), ¥ = (01, 2,

s Yn) e
Definujme nyni v R" nisledujici operace (x,y € R", « € R):

x+y:= (a+y, x4+ Y2 .. X0+ Yn)
ax =

(axy, axa, ..., axp)
(neni t&zké prokazat, Ze spolu s t&mito operacemi tvo¥i R” vektorovy prostor);

(x,y) :=xiy1 + xoy2 + * + XnY¥n

.. skalarni soudin,
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Symbolem R", kde n € N, zna¢ime mnoZinu v8ech uspofadanych n-tic redlnych
isel. Prvky R" zapisujeme ve tvaru

x=(x1, %2, ... %n), ¥ = (01, 2,

s Yn) e
Definujme nyni v R" nisledujici operace (x,y € R", « € R):

x+y:= (a+y, x4+ Y2 .. X0+ Yn)
ax =

(axy, axa, ..., axp)
(neni t&zké prokazat, Ze spolu s t&mito operacemi tvo¥i R” vektorovy prostor);

(x,y) :=xiy1 + xoy2 + * + XnY¥n

... skalarni soudin,
1]l :== v/ (x,x) = \/x12+x22_|_...+xg

norma,



Symbolem R", kde n € N, zna¢ime mnoZinu v8ech uspofadanych n-tic redlnych
isel. Prvky R" zapisujeme ve tvaru

x=(x1,%, - Xn), ¥ = (Y1, Y20 -1 Yn)s - -

Definujme nyni v R" nisledujici operace (x,y € R", « € R):

x+y:= (xa+y.x+y2 ... X0+ Ya)

ax = (axy, axp, ..., ax,)

(neni t&zké prokazat, Ze spolu s t&mito operacemi tvo¥i R” vektorovy prostor);

(x,y) :=x1y1 + xoy2 + -+ XnYn ... skaldrni soutin,

x|l :== V/(x,x) = \/X12 +x2+---+x2 .. norma,

(I =yl = Vi =72l + G =32l + -+ G — v

... vzddlenost vektorl x a y)
[=] = = =
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Vlastnosti skalarniho soudinu:

() R"xR" 5 R,
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Vlastnosti skalarniho soudinu:

(.): R"xR" > R,
°
(Va, B € R) (Vx,y,z € R")

(ax+ By, z) = alx, 2) + B(y, 2),
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Vlastnosti skalarniho soudinu:

(.): R"xR" > R,
(Va, B € R) (Vx,y,z € R")

(ax+ By, z) = alx, 2) + B(y, 2),

Vx,y € R": (x,y) = (v, x),

«O» «Fr « =
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Vlastnosti skalarniho soudinu:

() R"xR" >R,
(Va, B € R) (Vx,y,z€ R") . (ax + By, z) = a(x, z) + B(y, 2),

Vx,y € R": (x,y) = (v, x),

Vx eR": [(x,x) >0, (x,x) =0 & x=0].
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Pokud
tika

(x,y)=0,
ame, Z

e vektory x a y jsou na sebe kolmé (ortogondlni).

«O» «Fr «=)r» « =)

RN Ge



Chvalme kolmost
Skalari sougin v R".
Vlastnosti skalarniho soutinu,

Pokud

/]

r

(x,y) =0,

kdme, Ze vektory x a y jsou na sebe kolmé (ortogondlni).

Ortogondlini svetr

[m]




Bud'te
x=(1,8) €R? p={(x,y) eR?: y =5x}.
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Bud'te
x=(1,8)€R? p={(x,y) eR?*: y=5x}.
Najdéte Px € p tak, aby

x — Px|| = min |[x — y||,
I Il = min [|x — y|
a urete ||x — Px|| = dist (x, p).
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Bud'te
x=(1,8)€R? p={(x,y) eR?*: y=5x}.
Najdéte Px € p tak, aby

x — Px|| = min||x — y||,
I Il = min [|x — y|
a urete ||x — Px|| = dist (x, p).

Zvolme

1
e = \/_2_6(1’5)

(e1 je smé&rovym vektorem pFimky p a plati ||e1|| = 1).
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Pak

Bud'te
x=(1,8)€R? p={(x,y) eR?*: y=5x}.
Najdéte Px € p tak, aby

x — Px|| = min||x — y||,
I Il = min [|x — y|
a urete ||x — Px|| = dist (x, p).

Zvolme

1
e = \/_2_6(1’5)

(e1 je smé&rovym vektorem pFimky p a plati ||e1|| = 1).

p={ae: a R}
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ProtoZe

p=loa: acR},

‘o <S>

Tl
a
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Protoze

p={ae : a€R},
a navic pro kazdé y = ae; € p plati

[x=yl>=(x—y.x—y)
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Protoze

p={ae : a€R},
a navic pro kazdé y = ae; € p plati

Ix =yl = (x =y, x —y) = (x — ae, x — aer) =
= (x,x) = 2a/(x, &) + a2 (e1, e1)

=1

«O» «Fr « =
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Protoze

p={ae : a€R},
a navic pro kazdé y = ae; € p plati

Ix=yl? = (x—y.x—y) = (x — ae,x — ae) =

= (x,x) —2a(x, e1) + a? (e1,e1) = (x, 61)2

=1
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Protoze

p={aer: aeR}
a navic pro kazdé y = ae; € p plati

Ix=yl? = (x—y.x—y) = (x — ae,x — ae) =

= (x,x) —2a(x, &) +a? (e, &) £ (x, €)% =

-1
=(x,x) = (x,e1)® + (o= (x, e1))2
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Protoze

p={aer: aeR}
a navic pro kazdé y = ae; € p plati

Ix =yl = (x = y.x = y) = (x — aer, x — aer) =
= (x,x) —2a(x, &) +a? (e, &) £ (x, €)% =

-1
=(x,x) = (x,e1)® + (o= (x, e1))2

nejmensi pro a = (x, e1),
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Protoze

p={aer: aeR}
a navic pro kazdé y = ae; € p plati

Ix =yl = (x = y.x = y) = (x — aer, x — aer) =
= (x,x) —2a(x, &) +a? (e, &) £ (x, €)% =

-1
=(x,x) = (x,e1)® + (o= (x, e1))2
je

nejmensi pro a = (x, e1),
o Px=(x,e)er,

«O» «F>»r « =
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Protoze

p={aer: aeR}
a navic pro kazdé y = ae; € p plati

Ix =yl = (x = y.x = y) = (x — aer, x — aer) =
= (x,x) —2a(x, &) +a? (e, &) £ (x, €)% =

-1
=(x,x) = (x,e1)® + (o= (x, e1))2
je

nejmensi pro a = (x, e1),

o Px=(x,e1)er, ||[Px]| = +/(x e)? =|(x,e1)l

«O» «F>»r « =
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Protoze

p={aer: aeR}
a navic pro kazdé y = ae; € p plati

Ix =yl = (x = y.x = y) = (x — aer, x — aer) =
= (x,x) —2a(x, &) +a? (e, &) £ (x, €)% =

1
=(x,x) = (x, e1)* + (a — (x, e1))2 nejmensi pro a = (x, e1),
je

o Px=(x,e1)er, ||[Px]| = +/(x e)? =|(x,e1)l
o pro kazdé y = ae; € p

(x = Px,y) = (x = (x, e1)en, aen)

«O» «F>»r « =

« =)
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Protoze

p={aer: aeR}
a navic pro kazdé y = ae; € p plati

Ix=yl? = (x—y.x—y) = (x — ae,x — ae) =

= (x,x) —2a(x, &) +a? (e, &) £ (x, €)% =
=1

——
=(x,x) = (x,e1)® + (o= (x, e1))2
je

nejmensi pro a = (x, e1),
o Px=(x,e1)er, ||[Px]| = +/(x e)? =|(x,e1)l
o pro kazdé y = ae; € p

(x=Px,y)=(x—(x,e1)e1, ae1) =
= a(x, e1) — a(x, e1) (e, er)

=1

«Oo» «F»
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Protoze

p={aer: aeR}
a navic pro kazdé y = ae; € p plati

Ix=yl? = (x—y.x—y) = (x — ae,x — ae) =

= (x,x) —2a(x, &) +a? (e, &) £ (x, €)% =

=1

=(x,x) = (x,e1)® + (= (x, e1))
je

nejmensi pro a = (x, e1),
o Px=(x,e1)er, ||[Px]| = +/(x e)? =|(x,e1)l
o pro kazdé y = ae; € p

(x=Px,y)=(x—(x,e1)e1, ae1) =

= a(x, e1) — a(x, e1) (e, er)

=0,
1

RN Ge



Protoze

p={ae : a€R},

a navic pro kazdé y = ae; € p plati
Ix = yl* =

— (x,x) -

(x—y,x—y)=

(x — aep, x —ae) =
20(x, €1) + o2 (er, e1) + (x, €1)?

=1

2 .

=(x,x) = (x,&1)* + (a — (x, &1))

je

o Px=(x,e)e, |Px]| =
o pro kazdé y = ae; € p
(x = Px,y)

(X — (X, 61)61, ael) =
=a(x,e)—alx, e) (e, e) =0,
——
[Ix]? —

=1
I1Px]2

nejmensi pro a = (x, &)

V(X e)? =|(x e

o |Ix— Px||2
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Protoze

p={ae : a€R},
a navic pro kazdé y = ae; € p plati

Ix —yl? =
=(x,x)—

(x—y,x—y)=

(x — aep, x —ae) =
20(x, €1) + o2 (er, e1) + (x, €1)?

=1

2 .

=(x,x) = (x,&1)* + (a — (x, &1))

je

o Px=(x,e)e, |Px]| =
o pro kazdé y = ae; € p
(x = Px,y)

(X — (X, 61)61, ael) =

=a(x, e) — a(x, e) (e1, 1)

nejmensi pro a = (x, &)

V(X e)? =|(x e

X
=0,
o |Ix— Px||2

=1
X1 = 1P| ..

. Pythagorova véta

n
it
<




Chvalme kolmost
|—Ortogona'ln|' projekce v R™.

Pythagorova K-véta




V na%em p¥ipadé

x=(1,8), e =

(1.5),

Sl
()]

«Or «Fr «=»
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V nasem pfipadé

1
X = (l, 8), € = \/_2_6 (1, 5).
@ proto 41 1 41
Px =(x,e1)e; = \/_2_6\/_2_6(1’5): %(1, 5),

«O» «Fr « =

« =)
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V nadem p¥ipadg

1
o (1' 8)1 e =
a proto

N
Px = (X, el)el

41
‘/%\/_2_6(11 5)—

1,
26( 5),
a1 .
o2 e
[l = Px|* = [Ix]|* - || Px||* = 65 (\/%) 26

«Or «Fr «=»
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V nadem p¥ipadg

1
o (1' 8)1 e =
a proto

N
Px = (X, el)el

41
1 .
V26 vas Y= 9,
41 o
o2 . s
I x = Px||* = [Ix[|* = || Px||* = 65 (\/%) 26’
coZ znamena, Ze |
X — PX _ 3
| ” V26

«Or «Fr «=»
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V naSem pfipadé
a proto

o (1'8)1 €1 1

Vs (L9
Px = (X, el)el

41
\/%\/_2_6(1' 5) =

1,
26( 5),
41 5
— Px|? P
llx — Px[|* = [|x]|* — [|Px||* = 65 (\/%) .
coZ znamena, Ze | |
| ” V26

4 —
x
s

«O> «Fr <=
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Bud'te
x=(1,23)eR3 o={(xy,z) eR®: x+2y+z=0}.

«O» «Fr « =
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Bud'te
x=(1,23)eR3 o={(xy,z) eR®: x+2y+z=0}.
Najdéte Px € o tak, aby

lIx = Px]| = min |ix -y
a urete ||x — Px|| = dist (x, o).

«O» «Fr « =

<
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Bud'te
x=(1,23)eR3 o={(xy,z) eR®: x+2y+z=0}.
Najdéte Px € o tak, aby

Ix ~ Pl = minx ~ yI.
a urete ||x — Px|| = dist (x, o).

Zvolme

€1

1
=7 (1,0,-1), e =

1
% (-1,1,-1)

«O» «Fr « =
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Pyiklad 2
Bud'te

Najdéte Px € o tak, aby

x=(1,23)€R3 o ={(x,y,2) €ER®: x+2y+2z=0}

[Ix = Px|| = min [1x — y{],
yeEo
a urete ||x — Px|| = dist (x, o).

Zvolme

1 1
ee=—7=(10,-1), &= —=(-1,1,-1
1= (10D, &= = (-11-1)
(e1, ex jsou smé&rové vektory roviny o a plati ||e1]| = ||e2|| = 1, (&1, &) = 0).

RN Ge



Pyiklad 2
Bud'te

Najdéte Px € o tak, aby

x=(1,2,3)€R3 o ={(x,y,2) ER*: x+2y+2z=0}

[Ix = Px|| = min [1x — y{],
yeEo
a urete ||x — Px|| = dist (x, o).

Zvolme

€1

1
=7 (1,0,-1), e =

1
—(-1,1,-1
\/§( )
(e1, ex jsou smé&rové vektory roviny o a plati ||e1]| = ||e2|| = 1, (&1, &) = 0).
Pak
o={ae + e : o R}

[m]

=
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a Uplné analogicky jako v pfedchozim pfipadé |ze dokazat, Ze
o Px=(x,e)e + (x, &)e,

«O» «Fr « =
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a uplné analogicky jako v pfedchozim p¥ipadé Ize dokazat, Ze

o Px=(x,e1)er + (x, &)e, ||Px|?=(x,e1)?+ (x, &)

«O» «Fr « =

« =)
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a uplné analogicky jako v pfedchozim p¥ipadé Ize dokazat, Ze

o Px=(x e)er + (x, e2)e, [[Px|I = (x, e1)* + (x, &),
o pro kazdé y € o je (x — Px,y) =0,

«O» «Fr « =
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a uplné analogicky jako v pfedchozim p¥ipadé Ize dokazat, Ze
o Px=(x,e1)er + (x, &)er, ||Px|? =

o pro kazdé y € o je (x — Px,y) =0,
o |Ix — Px|?*=

(x, 1) + (x, &),

X1 = [I1Px]2.

«O» «F»r «

it
v
it

v
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a uplné analogicky jako v pfedchozim p¥ipadé Ize dokazat, Ze

o Px=(x,e1)er + (x,e&)e, ||Px|?=
o prokazdé y € o je (x — Px,y) =0

o [bx = Px[|? = [Ix]|* = [IPx]]*.

(x e1)* + (x, &)?,
V nasem pfipadé

1 1
x=(1,23), & E(1,0,—1) & %(—1,1,—1)

«O» «F>»r « =

« =)



a uplné analogicky jako v pfedchozim p¥ipadé Ize dokazat, Ze
o Px=(x,e1)er + (x, &)er, ||Px|? =

o prokazdé y € o je (x — Px,y) =0

o [Ix = Px|* =

(x, 1) + (x, &),

X1 = [I1Px]2.

V nasem pfipadé

a proto

x=(1,23), &

1
3(1,0,—1) e

1
AL
2 2 1 25

S SV A T Y
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a uplné analogicky jako v pfedchozim p¥ipadé Ize dokazat, Ze

o Px=(x,e1)er + (x, &)er, ||Px|? =

o prokazdé y € o je (x — Px,y) =0

o [Ix = Px|* =

(x, 1) + (x, &),

X1 = [I1Px]2.

V nasem pfipadé

1 1
x=(1,2,3), e —(1,0,-1 —(-1,1,-1
a proto

2 2 1 25
Px =———=e1— —=e&=(-2,—=,=
X \/56‘1 \/§ ( 3’ 3,3),
Ix = Px||? = [|x]|* = || Px||* =



a uplné analogicky jako v pfedchozim p¥ipadé Ize dokazat, Ze

o Px=(x,e1)er + (x, &)er, ||Px|? =

o prokazdé y € o je (x — Px,y) =0

o [Ix = Px|* =

(x, 1) + (x, &),

X1 = [I1Px]2.

V nasem pfipadé

1 1
x=1(1,2,3), e —(1,0,-1 —(-1,1,-1
a proto
2 2 1 25
P = = —= —_ — = —_ =, — =, =
X \/56‘1 /3 ( 373 3),
Ix = Px|? = [Ix|I> = | Px||* =

coZ znamena, Ze

2
lIx — Px|| = 4\/i.
3 =] =l =



Ortogonalni projekce v R".

Josef Sima: Krajina u Yebles
=] 5




Symbolem C(]0, 1]) zna&me mnoZinu vdech spojitych funkci na intervalu [0, 1].

«O» «Fr « =
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Symbolem C([0, 1]) zna&me mnoZinu vdech spojitych funkci na intervalu [0, 1].

Definujme nyni v C([0, 1]) nasledujici operace (f, g € C([0,1]), @ € R):

f+geC(01]), (f+g)(x):

= f(x) +&(x).
af € C([0,1]), (af)(x) = af(x)

«O» «F>»r « =

« =)

RN Ge



Symbolem C([0, 1]) zna&me mnoZinu vdech spojitych funkci na intervalu [0, 1].

Definujme nyni v C([0, 1]) nasledujici operace (f, g € C([0,1]), @ € R):
f+ge C(0,1]) (f+g)(x):=
af € C([0,1]), (af)(x) = af(x)

(s t&mito operacemi tvoti C([0, 1]) vektorovy prostor);

f(x) + &(x),

RN Ge



Symbolem C([0, 1]) zna&me mnoZinu vdech spojitych funkci na intervalu [0, 1].

Definujme nyni v C([0, 1]) nasledujici operace (f, g € C([0,1]), @ € R):

f+geC(o1]), (f+g)x):=
af € C([0,1]), (af)(x) = af(x)

(s t&mito operacemi tvoti C([0, 1]) vektorovy prostor);

f(x) + &(x),

1
(f,g) ::/ f(x)g(x)dx ... skaldrni soutin,
0

RN Ge



Symbolem C([0, 1]) zna&me mnoZinu vdech spojitych funkci na intervalu [0, 1].

Definujme nyni v C([0, 1]) nésledujici operace (f, g € C([0,1]), « € R)

Frge (o) (F+e)x) =
af € C([0,1]), (af)(x)

= af(x)

(s t&mito operacemi tvo¥i C([0, 1]) vektorovy prostor)

(f.g) = / ' F(:0g(x)d

Il = V(f. f)

f(x) + &(x),

.. skalarni soudin,

f2 (x)dx .

. horma,

RN Ge



Symbolem C([0, 1]) zna&me mnoZinu vdech spojitych funkci na intervalu [0, 1].

Definujme nyni v C([0, 1]) nésledujici operace (f, g € C([0,1]), « € R)

Frge (o) (F+e)x) =
af € C([0,1]), (af)(x)

= af(x)

(s t&mito operacemi tvo¥i C([0, 1]) vektorovy prostor)

(fg) = / F(x)g(x)d

Il = V(f. f)

f(x) + &(x),

.. skalarni soudin,

f2 (x)dx .

(17 = &l = \/Jy (F00) — g(x))” dx

vzdalenost funkci f a g)
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Priklad.

0.9
0.8
0.7 Bud

0.6 f(x) =0,
0.5
0.4 10

0.3 h(x) = =.
0.2

0.1 1
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Priklad.

0.9 7

0.8

0.7+

0.6

0.5

0.4+

0.3

0.2

0.1 1

02

0.4

Bud
f(x):=0,
_ 9 1w
g(x): 1OX ,
1
h = -,
(9= ¢
Pak
If —gll = 0,196,
If — hl| =0,2.



Bud'te

f(x) =x3—2x* +x—-2¢€ C([0,1]), p={ax: a € R} c C([0,1]).

«O» «Fr « =

<
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-
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Bud'te
Najd&te Pf € p tak, aby

f(x) =x3—2x* +x—-2¢€ C([0,1]), p={ax: a € R} c C([0,1]).

f — Pf|| = min||f — g].
I II= min [|f — gl

«O» «Fr « =

<

it
-

RN Ge



Bud'te
Najd&te Pf € p tak, aby

f(x) =x3—2x* +x—-2¢€ C([0,1]), p={ax: a € R} c C([0,1]).

f — Pf| = min||f —
I II= min [|f — gl
Zvolme

er(x) == V3x

«O» «Fr « =

<

it
-
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Bud'te

f(x) =x3—2x* +x—-2¢€ C([0,1]), p={ax: a € R} c C([0,1]).
Najd&te Pf € p tak, aby

f — Pf| = min||f —
I II= min [|f — gl
Zvolme

er(x) == V3x

1
(e1 € p a plati ||| = / 3x2dx = 1)
0

«O» «Fr « =

<

it
-
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Pak

p:{afel: QER}

«Or «Fr «=»

«=>

Q>



Pak
p={aer: aeR}
a plati

o Pf=(f eer |Pfl|=/(f e)?=]|(f &)l
o pro kazdé g = ae; € p je (f — Pf,g) =0,

o [If = PFI> = [[FI|* = I PFII>.

«Or «Fr «=>»

« =)
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Pak
p={ae;: a R}
a plati

o Pf=(f eer |Pfl|=/(f e)?=]|(f &)l
o pro kazdé g = ae; € p je (f — Pf,g) =0,

o [If = PFI> = [[FI|* = I PFII>.

V nasem pfipadé

f(x):=x3—2x2 4+ x—2, e(x) :=V3x,

«O» «Fr « =

« =)

RN Ge



Pak
p={ae;: a R}
a plati

o Pf=(f,e)er, |[Pf=/(F e)2=|(f el)l,
o pro kazdé g = ae; € p je (f — Pf,g) =0,

o [If = PFI> = [[FI|* = I PFII>.

V nasem pfipadé

a proto

f(x):=x3—2x2 4+ x—2, e(x) :=V3x,

Pf(x) := -2 X.

10

«O» «F>»r « =

« =)
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f(x) == x* — 2% + x = 2, Pf(x) =

—15 X

10

]
a5

«Or «Fr «=»

«=>

Q>



Bud'te

f(x) := x*sin(3x) € C([0,1]), o = {a+ bx+cx*: a,b,c R} c C([0,1]).

«O» «Fr « =

<

it
-
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Bud'te
f(x) := x*sin(3x) € C([0,1]), o = {a+ bx + cx*:
Najdéte Pf € o tak, aby

a, b,c e R} C C([0,1]).

If = PFll = min||f — g]].

«O» «F»r «

it
-
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Bud'te
Najdéte Pf € o tak, aby

f(x) := x*sin(3x) € C([0,1]), o = {a+ bx+cx*: a,b,c R} c C([0,1]).

If = PFll = min||f — g]].

Zvolme e1(x) :=1, ex(x) := 23 x — /3, e3(x) = 65 x2 — 65 x + /5

«O» «Fr « =

<

it
-
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Pyiklad 4
Bud'te

f(x) == x*sin(3x) € C([0,1]), 0 = {a+bx+cx?: a,b,c € R} C C([0,1])
Najdéte Pf € o tak, aby

If = PFll = min||f — g]].

Zvolme e1(x) :=1, ex(x) := 2v3x — /3, e3(x) = 6v5x2 — 65 x + /5
(e1, &, e3 € o aplati ||e|| = [leo| = [les|| =1, (e, ) =0 pro i # ).

RN Ge



Pyiklad 4
Bud'te

f(x) == x*sin(3x) € C([0,1]), 0 = {a+bx+cx?: a,b,c € R} C C([0,1])
Najdéte Pf € o tak, aby

If = PFll = min||f — g]].

Zvolme e1(x) :=1, ex(x) := 2v3x — /3, e3(x) = 6v5x2 — 65 x + /5
(e1, &, e3 € o aplati ||e|| = [leo| = [les|| =1, (e, ) =0 pro i # ).
Pak

o':{ozel—l-ﬂez-i-’)’% ay,B,’YGR}
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Chvalme kolmost
|—Ortogona'lm' projekce v C([0, 1]).

Priklad 4
Bud'te

f(x) := x*sin(3x) € C([0,1]), 0 = {a+ bx+cx*: a,b,c e R} c C([0,1]).
Najdéte Pf € o tak, aby

If — Pf]| = min [|f — g]|.
geo

Zvolme e1(x) :=1, ex(x) := 2v/3x — /3, e3(x) = 6v/5x2 — 6v5x + /5
(€1, &2, s € o aplati || = [le2 = [les]| =1, (e;, ) =0 pro i # ).
Pak

o={ae;+PBer+ve: o f,7 €R}

a plati
Pf = (f,e1)er + (f, e)ex + (f, e3)es.



V nasem pfipadé

f(x) = x?sin(3x), Pf(x):=—0,134+1,1x —0,63x°.

«O» «Fr « =

« =)
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V naSem pfipadé
2

f(x) = x?sin(3x), Pf(x):=—0,134+1,1x —0,63x°.

«O» «Fr « =

<

it
-
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Definujme nyni v C([0, 2]) skaldrni soutin

(fg) = /0 " F(0g(x) dx

«O» «Fr « =

« =)
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Definujme nyni v C([0, 2]) skaldrni soutin

()= [ F()ax) d

Il == V) = / " f2(x) dx.

«40O0>» «Fr» « >

« =)
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Definujme nyni v C([0, 2]) skaldrni soutin

(fg) = /0 " F(0g()

1]l = /T F) = ,//0 " £2(x) dx.

Pak lze za ortonormalni prvky

€1, €2, €3,
volit funkce

. e ([0, 2n))

\/ﬂ \/_cosx \/_smx \/_cos(2x) \/17_Tsin(2x) \/_cos(3x) \/17_Tsin(3x),

RN Ge



... a |ze dokdzat, Ze pro kazdou funkci f € C([0, 2w]) plati

F(x) = 3 _(f, en)en(x)

«O» «Fr « =

« =)
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... a lze dokdzat, %e pro kaZdou funkci f € C([0, 27]) plati
f(x) =

Z(f en)en(x) =

+
kde

(an cos(nx) + by sin(nx))
n=1

- /027T f(x) cos(nx) dx

- /027T f(x)sin(nx) dx

«O» «F>»r « =

« =)



... a lze dokdzat, %e pro kaZdou funkci f € C([0, 27]) plati
f(x) =

Z(f en)en(x) = + (an cos(nx) + by sin(nx))
n=1
kde

27
a, = —/ f(x) cos(nx) dx
T Jo

1
b, =

21
/ f(x)sin(nx) dx
T Jo
Takze

f(x) =

N
+ Z an cos(nx) + b, sin(nx))
n=1

«O» «F>»r « =

« =)



... a lze dokdzat, %e pro kaZdou funkci f € C([0, 27]) plati
f(x) =

Z(f en)en(x) = + (an cos(nx) + by sin(nx))
n=1
kde

27
a, = —/ f(x) cos(nx) dx
T Jo

1
b, =

21
/ f(x)sin(nx) dx
T Jo
Takze

f(x) =

N
+ Z an cos(nx) + by sin(nx))=: fy(x).
n=1

«O» «F>»r « =

« =)



1
f(X) = ﬁ

X3 (x —2m)3(x — 1)2sin(3x), fo(x) := ...,

fs(x) = ...

«O>r «Fr «=>»

4
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1
f(x) = . 3

K= 2m) (= 1)7sin(30). falx)

<O «Fr «=>»

<

Q>




F(x) = —

6
2x — 203 (x — 1)2 do
50~ (x —27)3(x — 1)?sin(3x) = 5 —l—; an cos(nx) + by sin(nx)).

«O» «Fr « =

« =)
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f(x) := —x?(x — 2m)3(x — 1)?sin(3x) = ?0 + Z an cos(nx) + by sin(nx)).

n=1

150

f~[-01,-0,71;-0,1;1,74;2,38;0;, —4,43; —1,74,2,38;0,68; —0,11;0, 1; —0, 03]

«O» «Fr «=)r» « =) = Q>



Chvalme kolmost

Ortogonalni projekce v C([0, 27]). Fourierovy Fady.

Kocka leze oknem, pes d|'rouEI



Chvalme kolmost
Ortogonalni projekce v C([0, 27]). Fourierovy Fady.

Srandovni uitel potti



Chvalme kolmost
|—Ortogona'ln|' projekce v C([0, 27r]). Fourierovy Fady.

Dékuji vdm za pozornost.

Srandovni uitel potti
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