= Vypog itajte:
vektorovy sucet, vektorovy sucin a skalarny suéin vektorov
a=(2,2,3), b=(2,-1,0),
zmiesSany sucin vektorova,bac=(1,-1,1)
a velkost’ vektora a !

a={2,2,3};b={2,-1,0}; c={1, -1, 1};

a+b

{4, 1, 3}

a.b
2

Cross[a, b]

{3,6, -6}

MatrixForm[{a, b, c}]

2 2 3
2 -10
1 -11

Det[{a, b, c}]
-9

Norm[a]

V17
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m Napiste parametrické rovnice priamky,
ktora prechadza bodmi A=[1,-1,2], B=[2,1,3].
Priamku znazornite v PSS.

A={1, _1, 2};B= {2, 1, 3};
p=A+ (B-A)=*t

{(1+t, -1+2¢t, 2+t}

krp = ParametricPlot3D[p, {t, -5, 5},
PlotStyle » {RGBColor[1, O, 0], Thickness[0.01]}]

osx = ParametricPlot3D[{t, O, 0}, {t, O, 10}];
osy = ParametricPlot3D[{0, t, 0}, {t, O, 10}];
0sz = ParametricPlot3D[{0, O, t}, {t, O, 10}];

Show [krp, osx, osy, osz, Boxed -> False,
AxesLabel -» {"'x", "y", "z"}]




= Napiste vSeobecnu rovnicu roviny, ktora prechadza
bodom A=[1,3,0] a ma normalovy vektor n=(1,2,4).
Rovinu znazornite v PSS.

A={1,3,0};n={1, 2, 4};

X

{X, ¥, Z};

p=(X-A).n

-1+x+2(-3+y) +4z

p=(X-A)y.n//Simplify
-7T+X+2y+4z

rov = Solve[p == 0, 7]

{{z»%(?-x-Zy)}}

zsur =z /. rov[[1]]

1(7x2)
2 y

gr = Plot3D[zsur, {x, -10, 10}, {y, -10, 10}]

Show[osx, osy, 0sz, gr, Boxed -» False]
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m Napiste rovnicu roviny, ktora prechadza bodmi

P =[5,-1,1],
Q = ['4!851],
R = [0,0,5].

P={5,-1,1};0={-4,8, 1};R={0, 0, 5}; X={X,Vy, Z};
X-P

{(-5+x,1+y, -1+2z}

Q-P
{_91 91 0}

R-P
{-5, 1, 4}

r =Det[{X-P, Q-P, R-P}] ==
-180+36x+36y +36z-=-0

Solvel[r, 7]

{{z->5-X-Yy}}

zsur =z /. %[[1]]

5-x-vy

gr = Plot3D[zsur, {x, 0, 5}, {y, O, 5}]




m Zistite vzajomnu polohu priamok
p:x=2+t, y=1-t z=2t,
qg:x=1-t, y=2+t, z=3-2t.
Ak lezia v jednej rovine, tak napiste rovnicu roviny,
ktora je nimi uréena.

gpq = ParametricPlot3D[{{2+t, 1 -, 2t}, {1-t, 2+, 3-21}},
{t! _5! 5}]

A={2,1,0}:B={1, 2, 3};
S = {1! _1! 2};

X={X,VY, Z};



anal_geom3.nb
ro=Det[{X-A, B-A, s}] =

-15+5x+5y =0

gro = ParametricPlot3D[{t, 3-t, u}, {t, -2, 5}, {u, 0, 5}]

]

Show[gpg, gro, osx, osy, 0sz, Boxed -» False]




m Zistite vzajomnu polohu priamok
p:x=1+t, y=2-2t, z=4 -,
q:x=-r, y=4+r, z=5-2r.
Ak lezia v jednej rovine, napiste rovnicu roviny, ktora je nimi uréena.

Clear[t, r]
p={1+t,2-2t, 4-1t};
q={-r,4+r,5-2r};
Solve[p =0, {t, r}]

{{€t-> -1, r-0}}

R=q/.r-20

{0, 4, 5}

sp={1, -2, -1};sq={-1, 1, -2};
X={X,Y, z};

ro=Det[{X-R, sp, sq}]

-7+5x+3y-2z

Solve[ro =0, 7]

{({z->-7+5%X+3Yy}}

zsur =z /. %[[1]]

-7+5x+3y
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gro = Plot3D[zsur, {x, -4, 4}, {y, -3, 6}]

gp = ParametricPlot3D[p, {t, -2, 2}, PlotStyle -> Thickness[0.01]]

6




gq = ParametricPlot3D[q, {r, -2, 2},
PlotStyle » {Thickness[0.01], RGBColor[1, O, 0]1}]

2
5%2-19

2
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Show[gro, gp, gql




m Ukazte, ze roviny
p:X+2y+6z-7=0,
60:3x+y+8z-18=0
su réznobezné a napiste parametrické rovnice priamky,
ktora je nimi uréena.

ro=x+2y+6z-7==0;
signa=3X+y+8z-18:=0;

Solve[{ro, sigma}, {X, vy, z}]

Solve::svars : Equations may not give solutions for all "solve" varia

{{x+25—9—22, yeg—ZZ}}

p={29/5-2t,3/5-2t, t};

gp = ParametricPlot3D[p, {t, -1, 4}, PlotStyle » Thickness[0.01]]

rovl = Solve[ro, 7]

{{z»%(?—x-Zy)}}

zsurl=z/.rov1l[[1l]]

1(7x2)
6 Yy

gro = Plot3D[zsurl, {x, -5, 5}, {v, -5, 5}]
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rov2 = Solve[sigma, 7]

{{z»% (18—3x—y)}}

zsur2 =2z /. rov2[[1]]

- (18 - 3 x )
P y

gsigma = Plot3D[zsur2, {x, -5, 5}, {vy, -5, 5},
PlotStyle -> RGBColor[1, 0.501961, 0.25098]]

Show[gro, gsigma]




Show[gro, gsigma, gp]

m Zistite vzajomnu polohu troch rovin
a:3x+y+z-12=0,
B:2x+3y+z-11=0,
y:x=-2y+z-3=0.

alfa=3x+y+2z-12=:0;
beta=2x+3y+z-11==0;
gama=XxX-2y+z-3==0;
Solve[{alfa, beta, gama}, {X, y, Z2}]
({x-3,y->1,z-2}}

rl = Solve[alfa, 7]

{({z->12-3x-Yy}}

zsurl=z/.r1[[1]]
12 -3x-y



P|0t3D[ZSUI’l, {X, O, 5}1 {y1 _11 4}]

galfa =

anal_geom3.nb
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Solve[beta, 7]

r2 =

{({z->11-2x-3vVy}}

z/.r2[[1]]

Zsur?2

11-2x-3y

P|0t3D[ZSUI’2, {X, O, 5}1 {y1 _1, 4}]

gbeta

Solve[gama, 7]

r3 =

({z-3-%X+2y}}



zsur3 =2z /. r3[[1]]
3-X+2Yy

ggama = Plot3D[zsur3, {x, 0, 5}, {vy, -1, 4}]

Show[galfa, gbeta, ggama]

Clear[alfa, beta, gama]
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m Zistite vzajomnu polohu troch rovin
a:X+2y+3z2-10=0,
B:2x-y-z+5=0,
y:3x+y+2z-5=0.

alfa=x+2y+3z-10=0;
beta=2x-y-z+5===0;
gama=3X+y+2z-5==0;

Solve[{alfa, beta, gama}, {X, Vy, Z2}]

(eogoyos- 5]

rl = Solvel[alfa, 7]

([z-5 a0-x-2y}]

zsurl=2z/.r1[[1]]

1(10x2>
3 y

galfa = Plot3D[zsurl, {x, -5, 5}, {y, -5, 6},
PlotStyle -> RGBColor[1l, 0, 1]]

r2 = Solve[beta, 7]

{({z->5+2X-Yy}}

zsur2 =z /. r2[[1]]
5+2x-y



Plot3D[zsur2, {x, -5, 5}, {y, -5, 6}]

gbeta

Solve[gama, 7]

{{u
zsur3

r3

(5-3x-y)}}

1
2

z/.r3[[1]]

(5-3x-Y)

— | N

Plot3D[zsur3, {x, -5, 5}, {y, -5, 6},

PlotStyle -> RGBColor[1l, 1, O]]

ggama
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Show[galfa, gbeta, ggama]

Show[galfa, gbeta, ggama, Boxed -» False]




m Zistite vzajomnu polohu troch rovin
C)ax+y+z-6=0,
B:2x+y+3z2-18 =0,
y:3x+2y+4z-12=0.

alfa=x+y+z-6=0;
beta=2x+y+3z-20=0;

gama =3Xx+2y+4z-12=0;
Solve[{alfa, beta, gama}, {X, Vy, Z2}]

{}
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m Napiste parametrické rovnice priamky p,

= 0.

ktora prechadza bodom A=[2,1,0]
a je kolma narovinu p: x + 2y + 2z - 12

Najdite priese¢nik priamky p a roviny p.

{2,1,0};s=1{1, 2, 2};

A=

A+tx*S

p:

(2+t,1+2t, 2t}

0, t]

Solve[2+T+2% (L+2T) +2x21C-12

R=p/.t->8/9

26 25 16
9’ 9

?,

_5, 5}]

{v.,

_5’ 5}!

gro =Plot3D[6-x/2-Vy, {X,




ParametricPlot3D[p, {t, -2, 3}, PlotStyle » Thickness[0.01]]

gp =

Show[gro, gp, Boxed -» False]




Show[gro, gp, Boxed -» False]

anal_geom3.nb
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= Nakreslite plochu uréend rovnicou z =1+ x2 +y?2

pl =1+Sqgrt[x"2 +y”~"2]

2 2

1++/X+Y

Plot3D[pl, {x, -3, 3}, {v, -3, 3}]

ContourPlot[pl, {x, -2, 2}, {Vy, -2, 2}]
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Plot3D[pl, {x, -3, 3}, {vy, -3, 3},
RegionFunction -» Function[{x, v, 2}, xX"2+y”"2 <4]]

3.0 = '
|
2.5 ¢
20 |
15
L
1.0 b
s

Plot3D[pl, {x, -3, 3}, {vy, -3, 3},
RegionFunction -» Function[{x, v, 2}, X2+ y”"2>=4]]

Clear[pl]

vrstvy := ContourPlot[pl, {x, -2, 2}, {vy, -2, 2}]



= Nakreslite plochu z = \/x2 +2y%-4

pl =SQrt[Xx"2 +2xy~2-4]

P

Plot3D[pl, {x, -4, 4}, {vy, -2, 2},
RegionFunction -» Function[{x, v, 2}, XxX"2+2y"2 >4]]
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Plot3D[pl, {x, -4, 4}, {vy, -3, 3},
RegionFunction -» Function[{x, v, z}, x"2+2y~"2<16],
BoxRatios -» Automatic]

: .

gpl .= PIOtsD[pI! {X! _3! 3}! {y1 _31 3}]



4-x24y2,

m Nakreslite kvadraticki plochu z

vrstvy
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Plot3D[pl, {x, -3, 3}, {vy, -3, 3},
RegionFunction -» Function[{x, vy, 2z}, x"2+y”"2<4],
BoxRatios -» Automatic]




x2-y2,

m Nakreslite kvadraticku plochu z

vrstvy




Plot3D[pl, {x, -2, 2}, {vy, -2, 2},

al_geom3.nb
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RegionFunction -» Function[{x, vy, 2z}, x"2+y”"2<4],

AxesLabel -» {"'x",

"z}

llyll ,

N

<
L I By o e = St

(o
I

-

|
- e

Plot3D[pl, {x, -2, 2}, {vy, -2, 2},

RegionFunction -» Function[{x, vy, 2z}, x"2+y”"2<5],

AxesLabel » {""x",

"z}

llyll ,




4-y2,

m Nakreslite plochu z

pl =Sqrt[4 -y~"2]




32 | anal_geom3.nb

vrstvy

2




= Nakreslite plochu z = x?
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= Nakreslite plochuy?-2z2=0

Clear[pl]



g2 = gpl

Show[gl, g2]
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Show[gl, g2, osx, 0Sy, 0Sz]




