Domaca uloha 1: 4mef?2

1. Najdite riesenie rovnice

0?u  0%u
+ o5 = Vat

022 ' Oy?
ktoré ma tvar u(z,y) = f(r), kde r = /22 + 32

2. Na nasludujicom cvi¢eni budeme potrebovat prevod do sférickych stradnic:

x = 71 cosf siny,

= 7 sinf sin,

z = T cosi,
£ j.
r(z,y,z) = Va?+y?+ 22
O(xz,y,z) = arctan <Q) )
x
(e,y,2) :
x,y,2) = arccos | —————|.
/22 1 42 1 22
Vypocditajte:

(a) prvé derivéacie 7, Tys Tz, 0., Hy, 0., wm¢y, (2
(b) sucty druhych derivacii ry, + ryy + 72z, Guz + Oyy + 022, Yow + Yy + V2.

2
Pouzité oznacenie: f, = %, Jrz = %, atd. Vysledky na kontrolu st na nasledujucich

stranach. Na cviceni nebudeme poditat vSetky tieto derivécie, ale iba niektoré z nich -
jeden sucet z druhého bodu (ktory si vyberiete).
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1l Definicie funkcii

(311) rho(x,y,z):=sqrt (x"2+y"2+z"2);

(%ol)‘xx,y,z):=xX2+y2+zz

($12) theta(x,y,z):=atan(y/x);

(%502) O(x,y, z):=atan(yj

X

($13) psi(x,y,z):=acos(z/sqrt (x"2+y"2+z2"2));

(%03) W(x,y, Z):=acos[zj

xx2+y2+22
2 Prve derivacie funkcie rho

(%14) diff(rho(x,z,vy),x);

X

\ 22 +y2 +X2

(%04)

(515) diff(rho(x,z,y),vy);
Y

(316) diff(rho(x,z,vy),z);
z
3 Prve derivacie funkcie theta

(%17) ratsimp(diff (theta(x,v,z),x));

(508) ——
%0
y2 +x?
(%19) ratsimp(diff (theta(x,v,z),2));
(%509) O

4 Prve derivacie funkcie psi

1

/

2
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(%010)

($111)

($011)

($112)

(%012)

5 Sucet druhych derivacii

($1106)

(%016)

($117)

($017)

($118)

(%018)

ratsimp(diff (psi(x,v,2z),x));

X zZ

xﬁy2+x2(22+y2+x2)

ratsimp (diff (psi(x,y,2),y))7

Yy z

xﬁy2+x2(22+y2+x2)

ratsimp(diff (psi(x,v,2),2));

y2 +X2

22 +y2 +x2

ratsimp(diff (rho(x,vy,z),x%x,2)+diff (rho(x,v,2),vy,2)

+diff (rho(x,v,2),2,2)):
2

- 22 +y2 +x2

ratsimp(diff (theta(x,vy,z),x,2)+diff (theta(x,v,2),v,2)

+diff (theta(x,vy,2z),2,2));
0

ratsimp(diff(psi(x,vy,2z),%x,2)+diff(psi(x,v,2),vY,2)

+diff(psi(x,v,2),2,2));

Z

xﬁy2+x2(22+y2+x2)

2

/

2



