Kapitola 13: Geometrie v R®
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Euklidovsky prostor R3

R® = {(X1, %0, X3), X; € Ri=1,2 3}
R3 - mnozina bodu A € R?3
- mnozina vektoru v € R3
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Euklidovsky prostor R3

R® = {(X1, %0, X3), X; € Ri=1,2 3}
R3 - mnozina bodu A € R?3
- mnozina vektoru v € R3

Definice: Jsou-li A = (ay, a2, a3), B = (by, bo, b3) € R3, pak
euklidovskou vzdalenosti bodd A, B rozumime €islo

3
p(AB) = \|> (bi—a)?.
i=
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Euklidovsky prostor R3

R® = {(X1, %0, X3), X; € Ri=1,2 3}
R3 - mnozina bodu A € R?3
- mnozina vektoru v € R3

Definice: Jsou-li A = (ay, a2, a3), B = (by, bo, b3) € R3, pak
euklidovskou vzdalenosti bodd A, B rozumime €islo

3
p(AB) = \|> (bi—a)?.
i=

Véta: Pro libovolné body A, B, C € R?3 plati

(i) p(A,B) = 0; p(A,B)=0 & A=B
(i) p(A, B) = p(B, A)
(iii) p(A, C) < p(A, B) + p(B, C).
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Skalarni soudin R3

Definice: Skalarnim soucinem vektord U = (uy, Us, Us) @
V = (vy, Vo, v3) rozumime ¢islo

3
V=U1Vy + UpVo + UgVg = ZU,'V,'
i=1

il
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Skalarni soudin R3

Definice: Skalarnim soucinem vektord U = (uy, Us, Us) @
V = (vy, Vo, v3) rozumime ¢islo

3
V=U1Vy + UpVo + UgVg = ZU,'V,'
i=1

il

Véta: Pro libovolné dva vektory U, v, w € R3 a o € R plati

i) G-V="v-0
(i) G-(V+W)=0-V+0-w

(iii) (@) V=a(l-V)

(V) U-G>0ai-1=0 < =5
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Norma na R3

Definice: Euklidovskou normou vektoru v = (v, vo, v3)
rozumime cCislo

-

VIl =
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Norma na R3

Definice: Euklidovskou normou vektoru v = (v, vo, v3)
rozumime cCislo

Poznamka: Jestlize v = B — A, potom ||V|| = p(A, B).
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Norma na R3

Definice: Euklidovskou normou vektoru v = (v, vo, v3)
rozumime cCislo

Poznamka: Jestlize v = B — A, potom ||V|| = p(A, B).

Véta: Pro libovolné dva vektory U, v € R® a a € R plati
) V]| >0, ||V =0 < V=3, kde d=(0,0,0)
<ii> a7l = lal]17]
(iii) ||d + V|| < ||d|| + ||V]| - trojuhelnikova nerovnost

—

(iv) |d-v] < |d|||v] - Cauchy-Schwarzova nerovnost.
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Vektorovy soucin v R3

Definice: Jsou-li vektory 4 = (uy, Up, U3) @ V = (vq, Vo, V3)
vektory z R3, pak vektorovym soucinem vektor( i a v
rozumime vektor

UX V= (UpVs — U3V, U3Vy — UyV3, U1Va — UpVy).
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Vektorovy soucin v R3

Definice: Jsou-li vektory 4 = (uy, Up, U3) @ V = (vq, Vo, V3)
vektory z R3, pak vektorovym soucinem vektor( i a v
rozumime vektor

Ux V= (UpV3 — U3V, U3Vy — UyV3, UyVa — UpVy).
Véta: Pro libovolné tfi vektory U, v, w € R® a o € R plati

(ii) ()

(iii) @ x (

<UoX
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Vektorovy soucin v R3

Definice: Jsou-li vektory 4 = (uy, Up, U3) @ V = (vq, Vo, V3)
vektory z R3, pak vektorovym soucinem vektor( i a v
rozumime vektor

Ux V= (UpV3 — U3V, U3Vy — UyV3, UyVa — UpVy).

Véta: Pro libovolné tfi vektory U, v, w € R® a o € R plati

(i UxVv=—-VxU

(i) (al) x V=a(lx V)=1Ux (aV)
(i) Ux (V+wW)=UxV+Uxw
Véta:

(i) Vektor u x Vv je kolmy k obéma vektoriim a, v
(i) ||T x V| = ||| ||V] siny, kde ¢ je ahel vektord T, V.



Objem ¢tyfsténu v R3

Definice: Smisenym soucinem tfi vektoru d, v, w rozumime
Cislo
(Uxv) w.
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Objem ¢tyfsténu v R3

Definice: Smisenym soucinem tfi vektoru d, v, w rozumime
Cislo

Poznamky:
uy U U
Plati, 2e (Ux V)-w=det| vy v v
Wiy We Ws
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Objem ¢tyfsténu v R3

Definice: Smisenym soucinem tfi vektoru d, v, w rozumime

Cislo
(Ux V) w
Poznamky:
uy U U
Plati, 2e (Ux V)-w=det| vy v v
Wiy We Ws
Objem ctyrstéenu ABCD:
1 1 by U2 W
Vasco = l(UxV)-w| = gidet| vi v v ||,
wy W W3

kdei=B—-A v=C—-A w

I
O
|
>
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Parametrické rovnice pfimky a roviny v R3

Definice: Necht X = (xq, X2, x3) € R3, A= (a1, a,a3) € R% a
B = (by, bo, b3) € R3, potom pro kazdy bod X pfimky p
prochazejici body A a B plati

X =A+tAB = A+ t(B—A), teR.

Rovnici nazyvame parametrickymi rovnicemi pfimky p.

Vektor AB = (B — A) nazyvame smeérovym vektorem pfimky p.
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Parametrické rovnice pfimky a roviny v R3

Definice: Necht X = (xq, X2, x3) € R3, A= (a1, a,a3) € R% a
B = (by, bo, b3) € R3, potom pro kazdy bod X pfimky p
prochazejici body A a B plati

X =A+tAB = A+ t(B—A), teR.

Rovnici nazyvame parametrickymi rovnicemi pfimky p.
Vektor AB = (B — A) nazyvame smeérovym vektorem pfimky p.

Definice: Necht X = (xq, X2, X3) € R3, A= (a1, a, a3) € RS,
B = (by,bo,b3) e R®a C = (¢1, &, ¢3) € R3, potom pro kazdy
bod X roviny p dané body A, B a C plati

X = A+ tAB+sAC = A+ t(B—A) + s(C—A), tsecR.

Rovnici nazyvame parametrickymi rovnicemi roviny p.
Vektory AB — (B—A) aAC = (C — A) nazyvame smeérovymi

vektory roviny p.
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Obecna rovnice roviny v R3

Definice: Necht X = (xy, X2, X3) € R® a7l = (ay, @, a3) € R3,
potom rovnici
n-X+d=0

nazyvame obecnou rovnici roviny v R3, vektor 7 se nazyva
normalovy vektor roviny (normalovy vektor je kolmy na rovinu).

Poznamka: Je-li X = (x,y,z) a n=(a, b, c), potom obecnou
rovnici roviny v R3 je rovnice

ax+by+cz+d=0.
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