Resumen de formulas de coordenadas curvilineas ortogonales

Factores de escala: hy=1 hy=1 h,=1
x=pcosp=rsendcosy w2 +y2=p=rsend | \/r2+y2+22 = /p2+22=7 or hy=1 hy,=p h,=1
Vector de posicién: h; = L £
dq; hr=1 hg=1 h,=rsenf
Y 2 + 92 p r=2zu; +yu, + zu,
y=psenp=rsenfsenp | arctg= =p= ¢ arctg ——— = arctg— =10
x z z r=pu,+zu,
) . dr = dxdydz
y r=ru, Diferencial de volumen: 7 dpdod
z= 2z = rcosb z =z=rcosf arctg = = ® = — h T=
x dr = hihshs dg dg> dgs dr = 2 sen 0 dr df dg
Diferencial de longitud: Diferencial de superficie coordenada:
dr = hy dgi ui + ha dga u2 + hs dgs us dS, = pdpdzu, dS, = dpdzu, dS, =pdpdpu,
dr = dzxu, + dyuy + dzu, dS\qS:Cte = hihaodgidgous
dr = dpu, + pdpu, + dzu, dS, = r? senfdfdou, | dSg =r senfdrdpug | dS, =r drdfu
— — — r T @ ©
dr —dru, - rdbug 1 rsenfdpu, dS, = dydzu, | dS, = dzdzu, | dS. = dvdyu.
Gradiente:
Vectores unitarios: u,; = cos pu, — sen pu, = sen f coseu, + cos b cos puy — sen pu,  hi Oq ! ho Ogs 2 hs 0q3 3
w = 1 Or u, =sen pu, -+ cos pu, = sen f sen pu;. 4 cosfsen pug + cos pu, 8¢ 8¢> 06
h; Oq; u, = u, = cos fu, — sen Bug Vo = _x « + @ v+ auz
cos pu, + senypu, =u, =senfu, + cosfduy sen 0 cos pu, + sen 6 sen pu, + cosu,=senbu, + cosfu, = u,
— sen U + Cos YU, =U, = u, cos 0 cos pu, + cos f sen pu, —senfu, = cosfu, — senfu, = uy Vo = 8(;5 u, + - 1 8(;5 u, + %uz
u, =u, = cosfu, — senfuy — Sen QU + cos YUy = u, =u, 8/) 899 0z
09 10¢ 1 0¢
Ve = ar tr r 90 T Tsend %uw
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Divergencia: Laplaciano:
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