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Skalárńı součin a⃗, b⃗ →
(
a⃗, b⃗

)
≡ a⃗ · b⃗ ∈ R(

a⃗, b⃗
)

=
(⃗
b, a⃗

)
symetrie(

a⃗+ b⃗, c⃗
)
=

(
a⃗, c⃗

)
+
(⃗
b, c⃗

) (
ra⃗, b⃗

)
= r

(
a⃗, b⃗

)
linearita(

a⃗, a⃗
)
> 0 pro a⃗ ̸= 0⃗ positivńı definitnost

∀x⃗
(
a⃗, x⃗

)
= 0 ⇒ a⃗ = 0 nedegenerovanost

|⃗a| =
√
(⃗a, a⃗) délka vektoru(

a⃗, b⃗
)

= |⃗a||⃗b| cos∢[⃗a, b⃗] úhel mezi vektory
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Vektorový součin a⃗, b⃗ → v⃗ = a⃗× b⃗

v⃗ ⊥ a⃗ v⃗ ⊥ b⃗ |v⃗| = |⃗a||⃗b| sin∢[⃗a, b⃗] definičńı vlastnosti

a⃗× b⃗ = −b⃗× a⃗ antisymetrie(
a⃗+ b⃗

)
× c⃗ = a⃗× c⃗+ b⃗× c⃗

(
ra⃗
)
× b⃗ = r

(
a⃗× b⃗

)
linearita(

a⃗× b⃗
)
× c⃗ ̸= a⃗×

(⃗
b× c⃗

)
neńı asociativńı(

a⃗× b⃗
)
× c⃗ = b⃗

(
a⃗, c⃗

)
− c⃗

(
a⃗, b⃗

)
“bac − cab”
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Smı́̌sený součin
(
a⃗× b⃗

)
· c⃗ =

(⃗
b× c⃗

)
· a⃗ =

(
c⃗× a⃗

)
· b⃗

= orientovaný objem rovnoběžnostěnu napnutého na a⃗, b⃗, c⃗



Souřadnice vektor̊u

každý vektor lze vyjádřit v̊uči bázi báze vektor̊u = lineárně nezávislé vektory e⃗1, e⃗2, e⃗3

a⃗ = a1 e⃗1 + a2 e⃗2 + a3 e⃗3 vektor a⃗ ↔ souřadnice

[
a1

a2

a3

]
ortonormálńı báze

|e⃗j| = 1
(
e⃗i, e⃗j

)
= 0 pro i ̸= j
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|e⃗j| = 1
(
e⃗i, e⃗j

)
= 0 pro i ̸= j

Skalárńı součin v ortonormálńıch souřadnićıch(
a⃗, b⃗

)
≡ a1 b1 + a2 b2 + a3 b3

Vektorový součin v ortonormálńıch souřadnićıch

v⃗ = a⃗× b⃗

v1 = a2 b3 − a3 b2

v2 = a3 b1 − a1 b3

v3 = a1 b2 − a2 b1

Smı́̌sený součin ortonormálńıch souřadnićıch(
a⃗× b⃗

)
· c⃗ = a1 b2 c3 + a2 b3 c1 + a3 b1 c2 − a1 b3 c2 − a3 b2 c1 − a2 b1 c3 = det

[
a1 b1 c1

a2 b2 c2

a3 b3 c3

]



Souřadnice bod̊u

Lineárńı souřadnice

vztažná soustava: počátek P a souřadnicové osy dané lineárně nezávislými směry e⃗1, e⃗2, e⃗3

A = P + r⃗ = P + x1 e⃗1 + x2 e⃗2 + x3 e⃗3

r⃗ pr̊uvodič bodu A
[
x1

x2

x3

]
(lineárńı) souřadnice bodu A

mı́sto x1, x2, x3 často použ́ıváme označeńı x, y, z
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Kartézské souřadnice

osy e⃗1, e⃗2, e⃗3 tvoř́ı ortonormálńı bázi (jsou na sebe kolmé a maj́ı stejnou jednotku)

vzdálenost bod̊u v kartézských souřadnićıch:

d(A,B) = |A−B| =

√(
∆x1

)2
+
(
∆x2

)2
+
(
∆x3

)2
=

√
∆x2 +∆y2 +∆z2

kde ∆xj = xj(B)− xj(A)



Rovina E2

Polárńı souřadnice ρ, φ

x = ρ cosφ

y = ρ sinφ

ρ =
√

x2 + y2

tanφ =
y

x
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Prostor E3

Cylindrické souřadnice ρ, φ, z
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Sférické souřadnice r, θ, φ

x = r sin θ cosφ

y = r sin θ sinφ

z = r cos θ

r =
√
x2 + y2 + z2 =

√
ρ2 + z2

tan θ =

√
x2 + y2

z
=

ρ

z

tanφ =
y

x


