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Formule za Matematiko III ∗

Diferencialna geometrija
Parametrična enačba krivulje ~r = (x(t), y(t), z(t))

smer tangente ~̇r = (ẋ(t), ẏ(t), ż(t))
dolžina loka s =

∫ t
t0

√
ẋ2 + ẏ2 + ż2 dt

ds =
√
~̇r(t) · ~̇r(t)

Parametrična enačba ploskve ~r = (x(u, v), y(u, v), z(u, v))
smer normale ~ν = ~ru × ~rv

Eksplicitna enačba ploskve z = f(x, y)
smer normale ~ν = ( ∂z∂x ,

∂z
∂y , −1)

Implicitna enačba ploskve F (x, y, z) = 0
smer normale ~ν = (∂F∂x ,

∂F
∂y ,

∂F
∂z )

Enačba tangentne premice x−Tx
ṙx

= y−Ty

ṙy
= z−Tz

ṙz

Premica skozi 2 točki ~r = (Ax, Ay, Az) + t(Bx −Ax, By −Ay, Bz −Az)
Enačba tangentne ravnine ~n · ~rt = d

Integrali s parametrom
F (x) =

∫ v(x)
u(x) f(x, y)dy

F ′(x) =
∫ v(x)
u(x)

∂f
∂xdy + f(x, v(x))v′(x)− f(x, u(x))u′(x)

Dvojni integral

polarne koordinate
x = r cosϕ 0 ≤ ϕ ≤ 2π
y = r sinϕ r ≥ 0
Jacobijeva det. J(r, ϕ) = r

ploščina lika D pl =
∫∫

D dxdy
volumen telesa

V =
∫∫

D f(x, y)dxdys streho z = f(x, y)
projekcijo D

površina ploskve
P =

∫∫
D

√
1 + (∂f∂x )2 + (∂f∂y )2dxdyz = f(x, y)

s projekcijo D
Trojni integral

Cilindrične koordinate x = r cosϕ 0 ≤ ϕ ≤ 2π
y = r sinϕ r ≥ 0

Jacobijeva det. = r z = z −∞ ≤ z ≤ ∞
Sferične koordinate x = r cosϕ cosϑ 0 ≤ ϕ ≤ 2π

y = r sinϕ cosϑ − π
2 ≤ ϑ ≤ π

2
Jacobijeva det.= r2 cosϑ z = r sinϑ r ≥ 0
Prostornina območja V

∫∫∫
V dxdydz

Težǐsče xt =
RRR

xρdxdydzRRR
ρdxdydz

yt =
RRR

yρdxdydzRRR
ρdxdydz

zt =
RRR

zρdxdydzRRR
ρdxdydz

∗To delo je oblikovano s programskim paketom LATEXv operacijskem sistemu Linux. Verzija 0.3 popravljena izdaja.



Teorija polja
~r = (x, y, z) div(P,Q,R) = ∂P

∂x + ∂Q
∂y + ∂R

∂z

r =
√
x2 + y2 + z2

gradu = (∂u∂x ,
∂u
∂y ,

∂u
∂z ) smerni odvod skal. polja, F (T ) nivojska ploskev rot ~V = det = (Ry −Qz, Pz −Rx, Qx − Py)

grad f(r) = f ′
r ~r Če rot ~V = ~0 potem je

∫
C neodvisen od poti

∂u
∂l = gradu ~l

|~l| ∆u = ∂2u
∂x2 + ∂2u

∂y2
+ ∂2u

∂z2

Krivuljni in ploskovni integral∫
C f(x, y, z) ds =

∫ tB
tA
f(x(t), y(t), z(t))

√
ẋ2 + ẏ2 + ż2 dt∫

C P dx+Qdy +R dz = ± ∫ tB
tA

(Pẋ+Qẏ +Rż) dt
C : ~r = (x(t), y(t), z(t)) , tA ≤ t ≤ tB∫∫

S f(x, y, z) dS =
∫∫

D f(x(u, v), y(u, v), z(u, v))
√
EG− F 2 dudv∫∫

S P dydz +Qdzdx+R dxdy =
∫∫

S
~V · ~ν dS = ± ∫∫

D(~V ,~ru, ~rv) dudv
S : ~r = (x(u, v), y(u, v), z(u, v)) , (u, v) ∈ D
E = ~ru · ~ru F = ~ru · ~rv G = ~rv · ~rv
Stokesova formula

∮
∂S
~V · d~r =

∫∫
S rot~V · ~ν dS

Gaussova formula(\oint) pretok vektorskega polja, ploskovni 2. vrste

∫∫
∂V

~V · ~ν dS =
∫∫∫

V div ~V dxdydz
Greenova formula

∮
∂D P dx+Qdy =

∫∫
D(∂Q∂x − ∂P

∂y ) dxdy
Funkcije kompleskne spremenljivke
z = x+ iy z̄ = x− iy w = f(z) = u(x, y) + iv(x, y)
ez = ex(cos y + i sin y) ln z = ln |z|+ i(ϕ+ 2kπ)
sin z = eiz−e−iz

2i cos z = eiz+e−iz

2

sh z = ez−e−z

2 ch z = ez+e−z

2∫
C f(z) dz =

∫
C(u(x, y) + iv(x, y))(dx+ idy) =

=
∫
C u(x, y) dx− v(x, y) dy + i

∫
C v(x, y) dx+ u(x, y) dy

Cauchy-Riemannovi enačbi: ∂u
∂x = ∂v

∂y , ∂u
∂y = − ∂v

∂x

Cauchyjeva formula: f(z0) = 1
2πi

∫
C+

f(z)
z−z0 dz∮

C
f(z)

(z−z0)n+1 = 2πi
n! f

(n)(z0)
Residuumi:
Resz=z0f(z) = 1

(n−1)! limz→z0
d(n−1)

dz(n−1) f(z)(z − z0)n


