Doporucené priklady z linearnej algebry

Cast’ — Diferencialne rovnice
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I. Diferencidlne rovnice so separovatenymi premennymi
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IL. Diferencidlne rovnice homogénne 1. radu
1. Zistite stupent homogénnej funkcie
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2. Rieste diferencialne rovnice
xy'=x+y
(x+y)y =0
(x+y)y' =y=0
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X'y =x"txy+ty

(x2 —yz).y' -2xy=0
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i) (y2 —3x2).y' +2xy =0, y(0)=1
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II1. Linearna diferencialna rovnica 1. radu. Bernouliho diferencialna rovnica

yH3y=x
yitay=x
X'ty =X
y'+2y=e”
X’y +xy=-1
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Y —xy =xe"

x(ln x)y'—2y =Inx
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19. y'+~ =ay’ Inx, a =konstanta
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IV. Exaktna diferencialna rovnica

1. x+y+(x+2y)y'20
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2. 1= y' =0
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V. Diferencialne rovnice vysSich radov. ZniZenie radu diferencidlnych rovnic

. y"sin® x —sin2x =0
2. xy(4) =1

m 1 I n
"= 1) =0,y(1) =1, 1) =1
4, y"+y-1=0
5. 9"=y?Iny=0
6. y"igy=(2y)" =0
7. y"=y=0, »0)=1,(0)=0
8. xyn_yr:

9. y" =Y =x2, x#0
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10. y" +y' tgx =sin2x
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11. x"y " +2x°y" -1=0

12.9" =2, x#0

VI.  Linearna diferencidlna rovnica s kon$tantnymi koeficientmi

1. »'=-9y=0

2. 2y"=6y'-y=0
3. y'+16y=0

4. y(4) -5y"+4y=0
5. yW-2y"+y"=0
6. y'+6y'+9y=0
7. y(G) _y(4) =0

8. y(4) +4y =0
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Rieste diferencialnu rovnicu s pravou stranou, metoédou neurcitych koeficientov:

y" =7y +10 = f(x), ak f(x)sarovna:
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e sin x

V' +4y :f(x), ak f(x) sa rovna:
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. 9y"—6y'+y = f(x), ak f(x)sarovna:
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Y =2y +2y =x" +sin2x
ym_y:x3_1
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4y"+y =0, yl[m)=3, y(n)=2
Y =y=2x, y0)=0, y1)=0

. y"+y=sinx, y(O =1, y'(O =0
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Cast’- Linearna algebra

1. Vypocitajte determinant
1 1 1 1 0 1 1 1
1 -1 1 N 1 0 1 1
2 2 =2 2 ) 1 1T 0 1
1 1 1 -1 1 1T 1 0
31 1 1 1
4 4 5 6
1 21 11
203 4 6 d 1 1 3 11
5 5 8 7 )
1 1 1 2 1
3 -3 -2 -5
1 1 11 3
2. Vypocitajte inverznu maticu k danej matici
Hl 1 —IE El 1 —2E
A=[FT4 -5 6[ b) A=0d 2 -l1C
H3 -3 4F B 4 -6fF
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3. Rieste maticové rovnice
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0 1
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4. Pomocou inverznej matice rieste systém rovnic

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

X, +x;, =0 b) x+2y—-z=2 c) 2x, +2x, —x; =1

x, +tx,—x; =2 3x+4y-6z=1 x, +2x, +2x,=0

5. Pomocou Cramerovho pravidla rieste systém rovnic

x—y+2z=2 x—y—-2z=1 2x, —4x, +3x, =1
2x+y-z=1 b) 2x+2y-z=-1 c) x, —2x, +4x, =3
x+y—-2z=0 3x—4y—-6z=1 3x, —x, +5x, =2
6. Gausovou elimina¢nou metddou rieSte

2x=2y=2z-u =0 x, +2x,+x,—x,=0
2x=3y-3z-2u=-1 b 5x, +7x,—4x, +7x,=0
3x—4y-3z-2u=2 ) 2x, +3x, —x; +2x, =0
x—3y—4z-2u=-3 4x, +7x, + x4 =0
2x, = x, +x, =4 x+2y-3z=1

x, +x, =2x, =-1 q Tx+14y =21z =7

3x, = 7x, =2x, = -1 ) Sx+10y —-15z=5

—2x, +5x,+x, =1 3x+6y—-9z=3

x, +2x, —3x, +4x, =4

2x, —x, +3x, =3x, =0

—2x,—x, +x; —2x,=-2

5x, +2x,—x,+3x, =6



Cast- Vektory
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. Nech pre vektory &, b plati : al =2,

b ‘ =5, a uhol vektorov &, b je g[ Vypocitajte (5 - 213) ’

\®]

. Zistite, ¢i vektory a = (3,-3,1), b= (3,0,-9) st navzajom kolmé .

(O8]

) Nech‘ﬁ‘ =1,

15‘ =6,d.b =-3. Vypocitajte ‘ﬁ X 17)‘

4. Zistite, ¢i vektory a = (2,3,5) ab= (0,5,—2) su kolinearne .

e

Trojuholnik m4 vrcholy: 4 =[1,-2,8], B =[0,0,0], C =[6,2,0]. Vypo¢itajte jeho obsah.

o))

. Vypocitajte objem Stvorstena s vrcholmi: 0 = [0,0,0],14 = [5,2,0],8 = [2,5,0],C = [1,2,4] .

=

Zistite, & vrcholy @ =2i+3/,b =3i—2j,¢ =4 s linearne zavislé.

8. Rozhodnite o linearnej zavislosti alebo linearnej nezavislosti danych vektorov.
Po zisteni linearnej zavislosti urcite ti linearnu kombindaciu, ktord sa rovna nulovému vektoru.

a)  a=[1,35),b =[2,4,6] o a=[327],b=[111,¢ =[2,03
by  a=[3-81],b=[-616,-2] d  a=[320],b=[1L1,¢ =[542]

9. V rovnobezniku ABCD je bod E stredom strany BC a bod F je stredom strany DC.
Spojnice AF a AE pretinaji uhlopriecku BD po rade v bodoch M, N.
Vypocitajte, akou ¢ast’ou uhlopriecky BD je tisecka BN.

10. Zistite, ¢i vektory g = [3,1,—2],[; = [1,1,2] si navzajom kolmé.

11. Vektor X jekolmynaa = ’6,3,0] ab = [1,7,2] vektor.
Vypodcitajte jeho suradnice ak:x.c = 6,kdec = [4,—4,—2]

12. Vypocitajte uhol, ktory zvieraji vektory g = ’1,—5,0],5 = ’3,—2,0] .

13. V trojuholniku s vrcholmi 4 = [1,2],B = [3,5],C = Il +3./3 ,2- 2@J vypocitajte vel'kost’
jeho vnutornych uhlov.



