| Integrace - prostor
[ >
= zadani
Mame spoisti fjfz dz dy dx pres mnoziniM = { (x+y)*+ 7 <1,0<x,0<y,0< 2
B Substituce

| Pouzijeme sférické soadnice
@:=(XY,2) - (rcoga) cogb),r sin(a) cogb), r sin(b))
Tt
kdeO<r, bje z intervalu {-E,E) aaje z intervalu (0,2y).
| Substituci dostavame nasledujitiii podminky
[ > rh2+2*r~2*cos(a)"2*cos(b) "2 <= 1;
I r?+2r?coqa)’cogb)’<1
> 0 < r*cos(a)*cos(b);
L 0<rcoga) cogb)
> 0 < r*sin(a)*cos(b);
| O0<rsin(a) cogb)
> 0 < r*sin(b);
0<r sin(b)

tZgrafu
[ > plot({sin(x),cos(x)},x=-Pi/2..2*Pi);

051

L ./’ _1;

Tt T
je patrné, Ze podminky jsou spiry pokuda je z intervalu (05), b je z intervalu (05) a
1

r<
i «/1+ 2sin(a) coga) cogb)?
| Jakobian transforndaiho zobrazenpjest
(> with(linalg):
> Det(array([[cos(a)*cos(b), -r*sin(a)*cos(b),




-r*cos(a)*sin(b)], [sin(a)*cos(b), r*cos(a)*cos(b),
-r*sin(a)*sin(b)], [sin(b), O,
r*cos(b)]]))=sinmplify(det(array([[cos(a)*cos(b),
-r*sin(a)*cos(b), -r*cos(a)*sin(b)], [sin(a)*cos(b),
r*cos(a)*cos(b), -r*sin(a)*sin(b)], [sin(b), O,
rxcos(b)]1)));
coqa) cogb) -rsin(a) cogb) -rcoga)sin(b)
Det | sin(a) codb) rcoqa)cogb) -rsin(a)sin(b)||=cogb)r
sin(b) 0 r cogb)

T
ktery jest nenulovy (tedg je regularni) na intervalu-¢o,00)x(— E’?X(O’w) pro pronénné v

| poradi a,b,r
' K tomu abychom ukazali, ze zobrazexjé difeomorfni, bychom museli j@Sovéiit, Ze jde o
zobrazeni prosté, coZz budeme
|| predpokladat ale nikoliv dokazovat.
Vypcadet
[ Nyni tedy mame vypast
> Int(Int(lInt(r”*3*sin(b)* cos(b) r =0 ..
1/sqgrt(1+2*sin(a)*cos(a)*cos(b)"2)),b = .. Pil2),a =0 ..
Pi/2);

4/1+ 2sin(a)coga) cos(b)
J J J r sin(b) cogb) dr db da
| Coz déava

> Int(Int(sin(b)*cos(b)/(4*(1+2*sin(a)*cos(a)*cos(b)”"2)"2),b =0
Pi/2),a=0.. Pi/2);

N =
N =

1 sin(b) cogb)

p ; > dbda
(1+ 2sin(a)coga) cogb)’)

. Déle upravime

> 1Int(1/8/ (1+sin(2*a)),a =0 .. Pil/2);
Tt
2

11

—— . da
8 1+sin(2a)
L 0

1d
Provedeme nejprve substitita =y, (da :Ty) a poté substitud'ar(%} =t, (

21 dt
sin(y) = dy—1 )tlm integral pevedeme na tvar
1+t +1
"> Int(1/(1+2*t+t"2),t =0 .. infinity)*1/8=Int(Dff(-1/(1+t),t),t

=0 .. |nf|n|ty)*l/8;
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1
| T—dt=
8| 1+2t+t

0
[ >
Coz jak vidno dava lehce kyzeny vysledek
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zdzdydx=—
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