
Trojni  integral

1. Izra unaj prostornino telesa, omejenega z danima ploskvama:

   z = 6 - x2 - y2 in z = x2 + y2

   Navodilo: vpelji cilindri ne kooedinate!

   

   Rezultat:
32 Π

3

Clear@x, y, z, S1, S2D
S1 = Plot3D@6 - x^2 - y^2, 8x, -3, 3<, 8y, -3, 3<, BoxRatios ® 81, 1, 1<D
S2 = Plot3D@Sqrt@x^2 + y^2D, 8x, -3, 3<, 8y, -3, 3<D
Show@S1, S2D
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2. Dolo i tezis e 1/8 krogle x2 + y2 + z2 £ 1 v prvem oktantu,

   e je gostota enaka Ρ = 
1

1-Hx2+y2+z2L .

   Rezultat: 9 4

3 Π
, 4

3 Π
, 4

3 Π
=

Formula za posamezno koordinato tezis a se glasi

xT =

Ù Ù Ù
V

Ρx âx âx âz

Ù Ù Ù
V

Ρ âx âx âz

Uvedi sferi ne koordinate!
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V

Ρx âx âx âz

Ù Ù Ù
V

Ρ âx âx âz

Uvedi sferi ne koordinate!

ParametricPlot3D@8Cos@jD Cos@ΘD, Sin@jD Cos@ΘD, Sin@ΘD<,
8j, 0, Pi � 2<, 8Θ, 0, Pi � 2<, ViewPoint -> 85, 3, 4<D

Teorija polja

3. Pois i nivojske ploskve skalarnega polja u=arcsinB z

x2+y2
F in skiciraj nivojske

ploskve za u=0, u=-Π/2, u=Π/6!

u = ArcSinB
z

x2 + y2
F

ArcSinB z

x2 + y2
F

Solve@u � 0, zD
Solve@u � -Pi � 2, zD
Solve@u � Pi � 6, zD
88z ® 0<<
::z ® - x2 + y2 >>

::z ®
1

2
x2 + y2 >>
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p1 = Plot3D@z = 0, 8x, -1, 1<, 8y, -1, 1<D;

p2 = Plot3DBz = - x2 + y2 , 8x, -1, 1<, 8y, -1, 1<F;

p3 = Plot3DBz =
1

2
x2 + y2 , 8x, -1, 1<, 8y, -1, 1<F;

Show@p1, p2, p3D

-1.0 -0.5 0.0 0.5 1.0

-1.0
-0.5 0.0 0.5 1.0

-1.0

-0.5

0.0

0.5

1.0

Clear@p1, p2, p3D
p1 = ParametricPlot3D@z = 0, 8r, -1, 1<, 8Φ, -1, 1<D;
p2 = ParametricPlot3D@ -r, 8r, -1, 1<, 8Φ, -1, 1<D;

p3 = ParametricPlot3DB
1

2
r, 8r, -1, 1<, 8Φ, -1, 1<F;

Show@p1, p2, p3D H* NAREDI DO KONCA!!! *L

<< VectorAnalysis`

4.  Izra unaj  divergenco  vektorskega  polja  V=
1

x2+y2
arctg Iz2 - sin HxL + cos HxyzLM(-

x,y,z) v to ki T(0,1,2)!

Rezultat: 4/13

Pomo :

  divV/.{x®0,  y®1,  z®2} vstavi to ko T(0,1,2) v splosen izraz za divV

? Div

Div @ f D gives the divergence, Ñ × f , of the vector field f in the default coordinate system.

Div A f , coordsys E gives the divergence of f in the coordinate system coordsys . �

Divergenca@v_D := D@v@@1DD, xD + D@v@@2DD, yD + D@v@@3DD, zD
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SetCoordinates@Cartesian@x, y, zDD

Cartesian@x, y, zD
Clear@V, x, y, zD

V :=
1

x2 + y2
* ArcTanAz2 - Sin@xD + Cos@x y zDE * 8-x, y, z<

Divergenca@VD �. 8x ® 0, y ® 1, z ® 2<
Div@VD �. 8x ® 0, y ® 1, z ® 2<
4

13

4

13

5. Izra unaj rotor vektorskega polja V=(
arcsinJ z

y
N y

z+1

, -
ã
xz+sinK z

y
O

x

z+1

, xy logI y

x
M) v to ki

T(2,2,0)!

Rezultat: {5,2,-1}

Pomo : glej nalogo 4

Clear@V, x, y, zD

V = :
ArcSinB z

y
F y

z + 1

, -

E ^Jx z + SinB z

y
FN x

z + 1

, x y LogB
y

x
F>

P = V@@1DD
Q = V@@2DD
R = V@@3DD

:
y ArcSinB z

y
F

1 + z
, -

ã
x z+SinB z

y
F
x

1 + z
, x y LogB y

x
F>

y ArcSinB z

y
F

1 + z

-
ã
x z+SinB z

y
F
x

1 + z

x y LogB y
x

F
rotor = 8D@R, yD - D@Q, zD, D@P, zD - D@R, xD, D@Q, xD - D@P, yD< �. 8x ® 2, y ® 2, z ® 0<

85, 2, -1<
Curl@VD �. 8x ® 2, y ® 2, z ® 0<

85, 2, -1<

6.  Izra unaj  Du  v  to ki  T(1,0),  kjer  je  u  podan  v  polarnih  koordinatah

u=ãr sinHr j + lnHj+1LL arctgIj r M!
Rezultat: 4

Pomo : e v polarnih koordinatah zapisemo u=u(r,j), velja

Du = 
¶2u

¶r2
+

1

r

¶u

¶r
+

1

r2

¶2u

¶j2
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SetCoordinates@Cylindrical@r, fi, zDD

Cylindrical@r, fi, zD
Clear@V, x, y, z, u, r, fiD
u = E^Hr * Sin@r * fi + Log@fi + 1DDL * ArcTan@fi * Sqrt@rDD

ãr Sin@fi r+Log@1+fiDD ArcTanBfi r F
Lapl = D@u, 8r, 2<D + D@u, rD � r + D@u, 8fi, 2<D � r^2 �. 8r ® 1, fi ® 0<

4

Laplacian@uD �. 8r ® 1, fi ® 0<

4

? D

D@ f , xD gives the partial derivative ¶ f � ¶ x.

D@ f , 8x, n<D gives the multiple derivative ¶
n f � ¶ xn

.

D@ f , x, y, …D differentiates f successively with respect to x, y, ….

D@ f , 88x1, x2, …<<D for a scalar f gives the vector derivative H¶ f � ¶ x1, ¶ f � ¶ x2, …L.
D@ f , 8array<D gives a tensor derivative. �
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