
Ťahák pre študentov MAN3c

sin2 θ + cos2 θ = 1 cosh2 x− sinh2 x = 1

sin(α± β) = sinα cosβ ± cosα sinβ cos(α± β) = cosα cosβ ∓ sinα sinβ
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2 sin θ cosφ = sin(θ + φ) + sin(θ − φ) 2 cos θ sinφ = sin(θ + φ)− sin(θ − φ)
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Pre parametricky danú C2 krivku r : [a, b] → R3 (r′ ̸= 0) je krivosť κ(t) = ||r′×r′′||
||r′||3 a ak je C3, potom jej

torzia v neinflexnom bode je τ = (r′×r′′)·r′′′
||r′×r′′||2 .

Frenetove-Serretove vzorce:
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Sférické súradnice v R3:

x = ρ sinϕ cos θ, ρ =
√
x2 + y2 + z2,

y = ρ sinϕ sin θ, ϕ = arccos
z

r
= arctan

√
x2 + y2

z

z = ρ cosϕ , θ = arctan
(y
x

)
, x > 0 [−π/2 < θ ≤ π/2]

kde −π < θ ≤ π, 0 < ϕ < π, ρ > 0 a hρ = 1, hϕ = ρ, hθ = ρ sinϕ.

Sférické súradnice v Rn :

x1 = ρ cosϕ1,

...

xj = ρ cosϕj

j−1∏
i=1

sinϕi,

...

xn = ρ

n−1∏
i=1

sinϕi

ρ > 0, ϕn−1 ∈ (−π, π], ϕi ∈ (0, π), i = 1, . . . , n− 2 a hρ = ρ, hϕi
= r

j−1∏
i=1

sinϕi



Nech ϕ,F ∈ C1, potom pre (krivočiaré) ortogonálne súradnice plat́ı
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Vlastnosti skalárneho a vektorového

súčinu:

• A+B = B+A

• A ·B = B ·A

• A×B = −B×A

• (A+B) ·C = A ·C+B ·C

• (A+B)×C = A×C+B×C

• A · (B×C) = B · (C×A) =
C · (A×B)

• A × (B×C) = (A ·C)B −
(A ·B)C

• (A×B) · (C×D) =
(A ·C) (B ·D)− (B ·C) (A ·D)

• (A×B) × (C×D) =
(A ·B×D)C− (A ·B×C)D

Vzťahy diferenciálnych operátorov

• divϕu = ϕdivu+∇ϕ · u

• div (u × v) = rotu · v − rotv · u

• rot (u × v) = (v ·∇)u−(u·∇)v+
(div v)u− (divu)v

• rot (ϕu) = ϕ rotu+∇ϕ× u

• rot∇ϕ = 0

• rot (rotu) = ∇(divu)−∆u

• div (rotu) = 0

• ∇(u · v) = u× rotv+u× rotu+
(u · ∇)v + (v · ∇)u

• (u · ∇)u = rotu× u+ 1
2∇|u|2



Eulerov integrál 2. druhu
Gamma funkcia

Γ(z) =

∫ ∞

0

tz−1e−t dt, ℜ(z) > 0

Γ(n) = (n− 1)!, n ∈ N
Γ(z + 1) = zΓ(z)

Γ(z)Γ(1− z) =
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sinπz
, 0 < z < 1
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Eulerov integrál 1. druhu
Beta funkcia

B(z1, z2) =

∫ 1

0

tz1−1(1− t)z2−1 dt, ℜ(z1),ℜ(z2) > 0

B(z1, z2) =
Γ(z1) Γ(z2)

Γ(z1 + z2)
B(z1, z2) = B(z2, z1)
B(z1, z2) = B(z1, z2 + 1) + B(z1 + 1, z2)

B(z1, z2) · B(z1 + z2, 1− z2) =
π

z1 sin(πz2)

B(z1 + 1, z2) = B(z1, z2) ·
z1

z1 + z2
B(z1, z2 + 1) = B(z1, z2) ·

z2
z1 + z2


