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Jan Tichava Semindi maticovych pocti
A04386

Cviceni 1
Piiklad 1b)

Napiste redlny rozklad a rozklad na kofenové Cinitele polynomu p(x)

p(x)=x"—4x"+8x’ —14x* +15x -6

1 -4 8 -14 15 -6
1 1 3 5 -9 6
1 3 5 -9 6
1 1 -2 3 -6
1 2 3 -6 o
2 -2 0 6
1 0 3 o
x*+3=0
23 X, = +3i
X =-—
=3
[x|=3i o=~

Realny rozklad polynomu
p(x)= (x—l)(x—l)(x—Z)(x2 —3) =(x-1)° ()(—2)()(2 +3)

Rozklad na kofenové Cinitele

p(x)=(x—1)2(x—2)(x+\/§i)(x—\/§i)

Piiklad 2a)

Jsou ddny matice
2
1 2 -3 4 014 -5 -1 4 2 -1
A= , B= ,C= , D=
51 20 -2 1 3 2 25 3 5
2

Urcete A+2B, -3A+4B, A+D, D-C

0 2 8 -10 1 4 5 -6
2B = A+2B=
-4 2 6 4 1

-3 -6 9 -12
-3A =
-15 -3 6 0
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0 4 16 —20 3 2 25 32
4B = —3A+4B=
{—8 4 12 8} {—23 16 8}

A + D — nelze, protoZe nesouhlasi rozméry matic
D — C —nelze, protoZe nesouhlasi rozméry matic

Piiklad 3d)
Urcete determinant matice A
31 1 1
1311
A=
a b c d
1113
311 1
L 111 311 31 1 311
X d=a-(—1)3“3 1 1+b-(=D) |1 1 A+c-(=1)" 1 3 1)+d-(=1)""1 3 1|=
vl 113 113 113 111
111 3
L B Bl B
=al3 1 1/-b[l 1 1+cl 3 1=l 3 1=
T R T S I R A
111 311 311 31°1
311 111 131 131
+a{[(1-1:3)+(3-1-1)+(1-1-1) |-[ (1-1- 1)+ (1-1-1) +(3-1-3) ]}
—b{[(3-1:3)+(1-1-1)+(1-1-1) | =[ (1-1-1) +(1-1 +311]}
+e{[(3-3-3)+(1-1-1)+ (1-1-1) |- [ (1-3-1) +(1-1-3) +(3-1-1) ]}
—d{[(3-3-1)+(1-1-1)+(1-1-1) ]-[ (1-3-1)+ (1-1:3) +(1-1-1) ]} =

=a[ (3+3+1)-(1+1+9)]-b
+d[(9+1+1)—(3+3+1)]=a

(9+1+1)—(1+3+3) [+c[(27+1+1)—(3+3+3) |+
7-11)-b(11-7)+¢c(29-9)+d(11-7) =

—~

—4a —4b+20c +4d
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CvicCeni 2

Piiklad 4a)
L =R,
v, =[1.2,-3,4,5]", v, =[-2.1,5,-2,-1]', v, =[0,~4.2,1,-1]", v, =[-1,-1,4,3,3]'
1 2 3 4 5 1 2 34 511 2
2 1 5 =2 —-1|+21 [0 5 -1 6 9| |0 1
0 4 2 1 -1| |0 =4 2 1 -1] |0 —4
1 -1 4 3 3|+ lo 1 17 8| |0 5
1 2 3 4 5 12 3 4 5
o1 1 7 8 01 1 7 8
oo 6 29 31| |00 6 29 31
0 0 -6 —29 31|+ |0 0 0 0 O

Semindi maticovych pocti

-3
1

4

2

7
1
-1 6

vektory v,,v,,v,,v, jsou linedrn¢ zavislé, protoze v, =v,+v, +v;,,

prvky v,,v,,v; jsou linedarné€ nezavislé

Piiklad 5b)

Uréete bazi a dimenzi prostoru vV

Vje generovan prvky
p=xX —x’+2x+1, p, =—x’+2x" —x+4, p, =2x"-3x>+x -3, p, =X’ +4x* —x +2

0
0

N

L

|
o

2 1
15
3 5|
3 1
-

1
30/3
4/:4_
10| 3
22

1 1
0 3
0 -5
0 3
1 1
0 3
0 0
0 0

hodnost matice je 4 = ma 4 linearn¢ nezavislé fadky

2

-3
-3
1

-3
1

—-12

polynomy p,,p,,ps,p, tvoii bazi prostoru V; dim V=4
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Piiklad 6a)

Ukaite, 7e prvek ye Vauréete § soufadnice prvkuy v bazi V.
Vije generovan prvky v, =[1,2,-3,4,5], v, =[-2,1,5,-2,-1]', v, =[0,-4,2,1,-1]',
v, =[-1,-1,4,3,3]"; y=[-1,28,-9,3,18]"

Urceni linearni zavislosti a nezavislosti

1 2 3 4 5 1 2 34 51 [1 2 -34 5
2 1 5 2 -1|+2 |0 5 -1 6 9/ |0 1 17 8 ~
0 -4 2 1 -1| |0 =4 2 1 —-1| |0 =4 2 1 —1|+4I
-1 -1 4 3 3+ |0 1 17 8| |0 5 -1 6 9|-5II
12 -3 4 5 12 3 4 5
jor 17 8 o1 17 8
o0 6 29 31 100 6 29 31
0 0 -6 29 =3I+l [0 0 0 0 O
prvky v,,v,,v; jsou linedrné nezévislé, prvek v, je linedrné zavisly
prvky v,,v,, v, tvoii bazi prostoru
Urceni soutadnic prvku y
11 [-21 [o] [-1]
2 1 4| |28
of =3|+B| 5 [+7] 2 |=]-9
-2 1 3
5] |-1] [-1] |18
1 2 0]-1] 1 =2 o] -1] [1 =2 o] -1] 1 -2 o] —1]
2 —4(28|-21 |0 5 -4/ 30| [0 -1 2|-12 0 -1 2/-12
-3 5 2/9[+3[=|0 -1 2}-12(=|0 —4| 30 [+50=|0 0 6/-30|/:6
-2 1/ 3]-41 |0 6 1] 7| |0 1| 7]+60 [0 0 13]-65|/:13
5 -1 -1]18]-51 |0 -1] 23] |0 ~1] 23|49I |0 0 17|-85]/:17
1 -2 0] -1]
0 -1 2/-12 1 =2 0] -1
0 0 1 -5 =0 -1 2|-12
0 0 1| -5|-1 [0 0 1 -5
0 0 1| =5|-II
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A04386
—B+2y=-12
a-2p=-1 —B+2-(=5)=-12
a-z2=-l B-10=-12
o—4=-1 B=—2
a=3 B=2
§=[3,5,-5]'
Cviceni 3
Priklad 7a)
Urcete hodnost matice A
1 2 3 4 5
A_| 31 2103
2 -1 1 3 —4
2 2 0 6 4
1 2 3 4 5 1 2 3 4
31 2 -1 3|-31 |0 -5 11 -13
2 1 1 3 —4|+21 |0 3 =5 11
2 2 0 6 4|20 |0 2 6 -2
1 2 3 4 5 12 -3 4
o 1 -3 1 3 01 -3 1
10 =5 11 —13 —12|+510 |0 0 —4 -8
0 3 -5 11 6|31 |0 0 4 8

3 linedrné nezévislé radky

hod(A) =3

Priklad 7c¢)

Urcete hodnost matice A
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2 3 4 5

2 6 2 -6|/:(=2)
511 6 -

-5 11 -13 -12
12 3 45

o1 3 13

o0 0 4 -8 3

00 0 00
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1 2 -3
1 2 4
3 1 2
2 3 1
1 2 -3
0 1 -1
“lo o0 4
00 5

4 1 2
-1+ |10 4
—5(=31 |0 -7
—1]=21 |0 -7
4] 12
2 0 1
7 pd
-81(/:4 [0 0
_E () ()
7 | i

4 linearné nezavislé fadky

hod(A) =4
Piiklad 8d)
K matici A urcete matici inverzni A™'
2 -4 3
A=l 3 -5 2
-3 4 5
I 31
2 4 301 o ols2 |23
3 =5 20 1 O =3 -5 2|3
_4 -6 50 0 1 4 -6 5|0
1 =2 E l 00 1 =2
21 2
0 1 —é—é 1 0 =0 1
21 2
0 O 4 1 =2 11;-
/:4 0 0
1 201 3 _3 10
8 4 8 +211
0 10 —Z —l 2 =0 1
8 4 8
r 11
0O 0 1 4 > 4 0 0

-3
1
11
7

-3

-1

1

5

47 1
30 ]o
1o
9| |o
.
9
7
)
15
7 Josmm
0 0
5 2
0 1
311
2| 2
5.3
2| 2
| L
4
o[ 13
8
0|7
8
1
Ll g
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131 7]
8§ 4 8 13 2 7
RCARE S B B S
8 4 8 s 4y
11 -
4 2 4]
13 2 7
A—I::l -7 =2 5
2 -4 2
Cviceni 4
Priklad 9c¢)

Rozhodnéte, zda dané zobrazeni je linedrni
L: P;— R, dané predpisem

L (ax’+bx’ +cx+d)=[a—b+2c,b-d-a]
podminka 1: L(x+y) = L(x) + L(y)
X = (ax3 +bx’ +cx+d)

y= (a'x3 +bx*+c'x + d')

L(a+a")x’+(b+b)x* +(c+c)x+(d+d) =
[I(ax3 +bx’ +cx+d) + £(a'x3 +b’x? +C'X+d')

[a+a'—b—b'+2c+2¢,b+b'—d—d'—a—a’] =[a—b+2c,b—d-a]'
podminka 2: L(Ax) = LL(X)

L(k(ax3 +bx? +cx +d)) =£(7»ax3 +Abx? 4+ Acx +?»d) =
[ka—kb+k20,kb—kd—ka]T =7u[a—b+20,b—d—a]T = Xﬁ(ax3+bx2+cx+d)
jsou splnény ob& podminky, zobrazeni je linearni

Piiklad 10a)

Urcete dimenzi a najdéte alespon jednu bazi jadra KerL a obrazu Im.L
L: R, » R, dané pfedpisem

£ ([a,b.c]" ) =[2a=b+c,0,a+3b—c,0,3a+2b]'
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hledanf{ jadra
2a—b+c=0
0=0
a+3b—-c=0
0=0
3a+2b=0
2 -1 10 1 3 -1/0 1 3 -1/0
1 3 -1/0
1 3 —-10(=|2 -1 1/0|=2I=|0 -7 3|0 =
0 =7 3|0
3 2 0/0 3 2 0/0(=31 |0 =7 3|0|-I
volimc =7
a+3b—c=0 _;Ef‘;:g
a+9-7=0 —/bF el béze [-2. 3. 7]
-7b=-21
a=-2
b=3

1 linedrné nezavislé feSeni — dim(KerL) = 1
dim(R,) = dim(KerL) + dim(ImL)
3=1+dim(ImL)
2 = dim(ImL)

baze obrazu

u, =[1,0,0]" £(u,)=[2,0,1,0,3]"
u, =[0,1,0]" £L(u,)=[-1,0,3,0,2]'
u, =[0,0,1]' £(u,)=[1,0,-1,0,0]"
w[ 1 0 -1 00 10 -10 0
ul-1 0 3 0 2[4+ =00 20 2 =[]
w[2 0 10 32 [0 0 30 3|3,
2

L (u,) a L (u,) jsou bdze obrazu
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Priklad 11b)

Urcete matici A linedrniho zobrazeni L ve standardnich bazich e ,e,,... a p,,p,,...
L:P, = R, dané piedpise

L(ax’ +bx’ +cx+d)=[a-b+2¢c,b-d-a]

Pie,=x",e,=x",e,=x,¢e,=1

R,:p, =[L0]", p, =[0.1]"

A=[e) | ) | )]

L(e,) [1L-1]" =k, [1,0]" +k,[0.1]"
k, =1 k,=-1

L(e,) [-11]" =k, [1,0]" +k,[0.1]"
k,=—1 k,=1

L(e,) [2,0]" =k, [1,0]" +k,[0,1]'
k, =2 k,=0

L) [0 =k, [L0] +k,[0]
k, =0 k,=1

1 -1 2 0
A=
[1 10—1}

Cviceni 5
Priklad 15a)

Urcete matici prechodu T od béaze f|,f,,... kbazi g ,g,,... prostoru L a T~ matici pfechodu
od baze g, g,,... kbazi f,f,,...

L=R,
£ =[12] = [21]
g, =[3.5]" &, =[5.3]

a)

RN
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1 213 [z 3
2 1|52 |0 -3|-1
b=l a=Z

3 3

b=z a:l
3 3
71

7 1

T=33=l
7] 3017
3 3

b)

‘352N 15 25110]
5 31| [-15 —9|-3|

b= am_ L
16 16
71
T = E E :i{ 7 -1
1 7 16| -1
1616

Priklad 15b)

Semindi maticovych pocti
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Ur¢ete matici prechodu T od béze f,,f,,... k bazi g,,g,,... prostoru L a T~ matici pfechodu

od baze g,g,,... kbazi f ,1,,...

L=P,
f, =x2+2x+1,f2 =X2+2X—1,f3 =x?-2x—-1

g =x",8,=x,g,=1

a)
1] 1 1 1
O|=a,|2|+b,| 2|+c,| 2
_0_ 1 -1 -1
0] 1] 1 1
I|=a,|2|+b,| 2|+c,|2
_0_ _1_ | -1
0] [ 1] 1 1
O|=a;|2|+by| 2|+c,| 2
_1_ _1_ -1 -1
1 1 111 0 O 1 1 1 1 0 O 1 1 1 1 0 0
2 2 =210 1 0|2I={0 O 4|-2 1 O|=|0 -2 =2|-1 0 1
_1—1—1001—10—2—2—10100—4—210
1 1
CIZE cz=—Z c,=0
1 1
blz() bzzz b3:—5
1 1
3125 a,=0 a3=§
I 5 1
: 1 % 12 02
T=|0 - ——|==|0 1 2
4 2 4 5 Lo
r_1
12 4 i
b)
1 0 01 1 1
0102 2 2
00 1|1 -1 -1
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¢, =1 c,=-1
b, =2 b, =2
a, =1 a,=

I 1 1
T={2 2 2

1 -1 -1
Piiklad 16b)

Semindi maticovych pocti

Urcete matici A linedrniho operdtoru L: L — L v bézi f,,f,,... prostoru L, matici B t¢hoz

linedrniho operatoru L v bézi g,,g,,... prostoru L a T matici pfechodu od béze f,f,,...k bazi

g,,8,,.... UrCete T'AT.

L=P,

L(ax2+bx+c)=(a—b—2¢)x2+(3a+b—c)x+(4a+c)
f=x’+2x-1,f,=x+2,f,=1

g =x"+x, g =x+1, g, =x"+1

-3 3 2
A=| 12 -7 -5
-24 19 13
1 0 1
T=-1 1 =2
3 -1 6
T'AT=B

Cviceni 6

Priklad 17b)

Urcete vSechna feSeni homogenni soustavy linedrnich rovnic

X, —2x,—x;+3x,=0
2X, =X, +2x,—-x,=0
=3X, +X,+2x,—x, =0
—X,+X,+2x,—-x,=0

3, +X, =X, +4x,=0

Il
S R~ O
-_ O O

W N O
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1 2 -1 3] 1 2 -1 3] b2 =13
2 -1 2 -1|-2I |0 =5 4 -7|/:5 0—1%—%
A=|=3 1 2 —1Bl=(0 7 -1 8| =g o gl =
-1 1 2 -1+ |0 3 1 0 3 1 2 |4am
3 1 -1 4|31 [0 -5 2 -5] 0 =5 2 -5|sm
1 2 -1 i 1 2 -1 | 1 2 -1 3]
4 7
0o -1 = = 0 -1 = -= 0 -1 = —=
5 5 5 5 5 5| |1 2 -1 3
~00£_2 10 0 -1 1 10 0 -1 1~0—5 4 -7
5 5 17 11| 17 6 0O 0 -1 1
O 0 — — 4= 0O 0 O —
0 o 7 1 5 5 |t5 51 o 0o o0 1
5 5 23 91 23 14
0 0 =2 2)2 |00 5 —gpgm 000 0 2
hod(A) = 4
x =[0,0,0,0]"
Piiklad 18a)
Urcete vSechna feSeni nehomogenni soustavy linedrnich rovnic
X, +2x, —x;+3x, =5
—2x, —3x, +3x,-4x,=-14
3x, +4x, +2x,-2x, =8
X, +3x, =2x,+7x, =4
1 2 -1 3 5 1 2 -1 3] 5 1 2 -1 3 5
A -2 =3 3 —4-17|+21 |0 1 21-7 0 1 1 2| -7
| 3 4 2 2| 8[=31 [0 2 5 —11]-7|+211 |0 O 7 -7|-21|
1 3 =2 7 4/-1 |0 1 -1 41-1| -II 0O 0 -2 2| 6
12 -1 35
1 2 -1 35
0 1 1 2| -7
fd = 0 1 1 2—7
0 0 -1 1] 3
0 0 -1 13
0O 0 7 =7121|+711
hod(A)=3 hod(A")=3 = Jfedeni

volim za jednu neznamou
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a) feSeni bez pravé strany
x, =k[4,-3,1,1]'

b) feSeni s pravou stranou
x, =[10,-4,-3,0]'

reseni

x =[10,-4,-3,0]" +k[4,-3,1,1]"

Priklad 19a)

Cramerovym pravidlem urcete feSeni soustavy linearnich rovnic

2x,—-3x,+2x,=4
—3x, +2x, —5x, =2
4x, =5x, +6x, =7

2 3 2
A=-3 2 -5
4 -5 6
2 3 2
detA=|-3 2 -5|=-6+#0=jereguldrni, miZeme pouZit Cramerovo pravidlo
4 -5 6
4 3 2 2 4 2 2 3
detA, = 2 2 -5/=-113 detA,=[-3 2 -5/=-28 detA,=|-3 2
-7 -5 6 4 -7 6 4 =5
—6 6 -6 6 -6 6

X = %[1 13,28,-59]"
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Cviceni 7

Piiklad 21c¢)

Urcete vlastni ¢isla, vlastni vektory a Jordantiv kanonicky tvar matice A
0 5 3

A=|17 10 -9
39 21 -16

A Al =Au
det(A-A)=0

A—-10 -5 3
-17 A-10 =
-39 21 A+16

A-10 -5 3

det(M—A)=(A-10)(A—10)(A+16)+(-17)(-21)-3+(-39)(-5)-9—(-39)(A—10)-3-
(A=10)(-21)-9—(-17)(=5)(A+16) = 1> —4A* = 2201 +1600+ 2826+ 1171 —1170+
189A—1890—-85A—1360=A° —4A* +x+6=0

1 -4 1 6
1 -1 5 -6
1 5 6 o
1 2 -6
1 -3 o
2 3
1

A =4 +A+6=(A+1)(A-2)(L-3)=0
vlastni &fsla: A, =—1, A, =2, A, =3
A =—1
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(celkem 23)



Jan Tichava

A04386
2 3o
-11 =5 3[0|/:(-11) 11 11
-17 -11 9[0 =[-17 11 9| 0|+171
39 21 1500 —39 21 15| 0[+391
u, =[-1,4,3]"
A, =2
] ol
2 310
8 -5 3foli(-8) | ' 3 3
-17 -8 90 =[-17 -8 9| 0|+171=
-39 21 180 —39 21 18] 0[+391
u, =[1,-1,1]'
A, =3
] o
2 _3lo
7 =5 3ol |5
-17 =7 90 =[-17 =7 9| 0|+17I=
—39 -21 190 —39 21 19| 0|+391
u, =[2,-1,3]'
Vlastni vektory: u, = [—1,4,3]T
u, =[1,-1,1]'
u, =[2,-1,3]

Jordanuav tvar matice

o O
S o O
w O O
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T
~lo =38
T
o 36
1
3
3
o 2
o -2
3
;3
7
o _36
7
o 48
7

3

11
48

11
48
11

[
1o

8 5

1o 1

7 5
0 3

5 3|0
410




Jan Tichava Semindi maticovych pocti
A04386

Priklad 21a)

Urcete vlastni ¢isla, vlastni vektory a Jordaniiv kanonicky tvar matice A

[14 4
130 -8

A: Al=)\d

det(AMI-A) =0

LS C
30 A+8

A-14 4
‘ = (A—14)(A+8)—(—4)-30=21> —61L+8=0

30 A+8

Vlastni &isla: A, =2, A, =4

A=
(-12)_|1 1|0 1 Lo
0/:10 ; 1
3 1of-31 |0 O]o
ulz[—l,3]
A, =4
-10 —4‘0}/;(—10)~ 1 % o |1 % 0
30 12(0(/:6 5 2/ olest [0 ol o
uzz[_z’S]T
- T
Vlastn{ vektory: u, =[-13]
uzz[_2’5]T
2 0
J=
0 4
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(celkem 23)



Jan Tichava Semindi maticovych pocti
A04386

Priklad 22c)

K matici A ur&ete Jordantiv kanonicky tvar J a matici T. Ovéite, e plati A = TIT"
10 5 3

39 21 -16

A:  Al=Ad
det(M—A)=0

det(AI-A)=(A-10)(A-10)(A+16)+(-17)(-21)-3+(-39)(-5)-9—(-39)(L-10)-3-
(A=10)(-21)-9-(-17)(-5) (A +16) = A* —4L* — 2201 +1600 + 2826 +117L—1170+
1891 —1890 -85 1360 =1 —4A> +x+6=0

1 -4 1 6
1 -1 5 -6
1 -5 6 0]
1 2 -6
1 -3 0
2 3
1

A =4 +A+6=(A+1)(A-2)(A-3)=0
vlastni ¢isla: A, =—1, A, =2, A, =3

A =1
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S 3o I
-11 =5 3[0|/:(-11) 11 11
~17 -11 90 =[-17 -11 9| 0|+17I=|0
-39 —21 150 —39 21 15| 0|+391
0
u, =[-1,4,3]"
A, =2
[ s 3] ] 1
2 30
8 -5 3foli(-8) | ' 3 3
-17 -8 90 =[-17 -8 9| 0|+17I=|0
—39 21 180 —39 —21 18] 0|+391
0
u, =[1,-1,1]'
A, =3
I I 1
2 3o
7 =5 3ol |5
-17 -7 90 =|-17 -7 9| 0|+171=|0
—39 21 19/0 —39 21 19| 0[+391
0
u, =[2,-1,3]'
Vlastni vektory: u, =[-1,4,3]"
u, =[1,-1,1]'
u, =[2,-1,3]
-1 .0 0 -1 1 2
I=| 0 2 0 T=| 4 -1 -1
00 3 31 3

Ovéient platnosti A = TIT

Strana 19
(celkem 23)

Semindi maticovych pocti

5
11
36
11
36
11

0 | i

310
11

11
Bl ol
11 0
48
11| 0
3o
8

8 5
21 o2
8 0 1
27
| 0
_3lo
7

75
121612
7 0 3
16
-1 0

5 3|0
-3 4|0
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-2 -1 1 1 2 6
T'=(-15 9 7|, TI=|-4 -2 -3
7 4 -3 -3 2 9
100 5 -3
TIT'=[17 10 -9|=A
39 21 -16

Cviceni 8
Priklad 23a)

Urcete ortogondlni bdzi v,,v,,... prostoru V pfi skalarnim ndsobeni (u, V) .

V=R, (u,v)=u'v

(uu,) (us.u,)
(u,,v;)=04+0+0=0 =pB,=0
(u,,v,)=0+0+0=0 =B,=0
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u, =v, =[0,0,1]'

v, =[1,0,0]"
v, =[0,1,0]'
v, =[0,0,1]"

Priklad 25a)

Urcete ortogondlni priimét v, prvku v do podprostoru L, prostoru L pfi skaldrnim ndsobeni (u, v)
L=R,

L, je generovan prvky u, =[1,2,-3] ,u, =[0,1,3]" ,v=[4,5,7] ,(u,v)=u"v
vo=a-u,+b-u,

a(u,u,)+b(u,u,)=(v,u)

a(u,,u,)+b(u,,u,)=(v,u,)

(u,,u,)=1-1+2-24(-3)-(-3)=1+4+9=14
(u,,u,)=1-0+2-1+(-3)-3=2-9=-7
(u,,u,)=0-0+1-143-3=1+9=10
(v,u,)=4-14+5-247-(-3)=4+10-21=-7
(v,u,)=4-0+5-1+7-3=5+21=26
14a—7b=-7
—7a+10b =26
14 =7|-71 [ 14 =7|=71] [14 =7|-T):7 [2 -1|-1
7 10|26|/2 |-14 20|52|+I | O 13|45 10 13145

13 13

T

vo:E.[l,z,—ﬂT+£-[0,1,3]:[E,E,8—7}

13 13 13713713
v, =1 [16,77.87]"
L L
Piiklad 26a)
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Metodou nejmensich ¢tverct urcete funkci f(x), ktera nejlépe aproximuje namétené hodnoty.
Funkce f(x) bude polynom stupné 2

x | 2 |-t o | 1]2 |3
y(x)\—10,7\—6,7\—2,6\—2\—2,9\—6,1

f(x)=ax’+bx+c

4 -2 1
1 -1 1
0 0 1
1 1 1
4 2 1

9 3] 1]

(x,,x,)=115 (x,,x,)=27 (x,,x5)=19

(Xz’X3):3 (Xz’Xz)zlg (Xs’x3):6

(x,,y)=118 (x,,y)=2 (x5,y)=-31

115 27 19| -118 a=-1
27 19 3 2 =b=2 f(X)=—X2+2X—3
19 3 6| -31 c=-3

Cviceni 9
P¥iklad 28b)

Napiste kvadratickou formu k(x), je=li ve standardni bazi uréena matici A

7 0 2
A= 0 5 =2
-2 -2 6
X 0 2% 00X =TX, —2X X, +5X2 —2X,X, — 2X,X, —2X,X, + 6X; =
0x, 5x, 2%, || X, 1 123 2 2%3 173 2X3 3

=7x>+5x2+6x2 —4x x, —4x,X
1 2 3 13 23
=2x, —2x, 6x,||X,
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K(x) = 7x12 +5x§ +6x§ —4x, X, —4X,X,
Piiklad 29b)

Je ddna kvadratickd forma & (x). Urdete matici A kvadratické formy k(x) ve standardni bazi

K(x)==3x] —4x; —2x; +4x,X, —4x X,

3 2 =2
A=[ 2 -4 0
2 0 =2
Priklad 30b)

Je ddna kvadratickd forma «(x). Urete inercii in (k) a definitnost kvadratické formy x(x)

K(X)=7x] +5x; +6x; —4x,x; —4x,X,

7 0 -2
A= 0 5 2
-2 -2 6

A—17 0 2
det(M—A)=| 0 A-5  2/=0
2 2 A-6
(A=7)(A=5)(A=6)+(0-2-2)+(2:0-2)=2-(A=5)-2=(A=7)-2:2=0-(A=6) =0
AP =150 + 990 —162 = (A=9) (A —6)(A=3) =0
A, =3 A, =6 Ay =9

vSechna vlastni ¢isla > 0
in(x)=(3,0,0)

K(x) je pozitivng definitni
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