o =9(p1-p3,P3)
d d d
i + ﬁz ¢ + ﬁ3 ¢
hopy hydpy h30p3

Laplaceov operator - aplikovany na skalarnu funkciu

gradep = 6(0 =u

div(grade) = %6;/) = Vzgg =Ap=
. 1 0 h2h3 (3(0 n 0 h3h1 5¢ n 0 h1h2 (3(0
hhyhy \ Op1\ hy Opy) Opp\ My pp ) Op3\ h3 Op3

F = F(py.py.p3) +lUsF>(p1.py.p3) +03F3(p1. Py, 13)

.- - 1 O(hyhry F; O(hyh F- O(hyhy F
G = T = [(231)+(312)+(123)]
h1h2h3 6p1 5172 ap?,
iy hyiy hsis
.- 1 0 0 0
— . rotF =V xF = _— —
- l\}/lIetncke lgoeﬁment}}l/ hhyhy | Op1 Opy Op3
ustava 1 2 3 P1, P2, D3 I Ey o Fy haF
Kartezianska 1 1 1 X,Y,Z 171 7272 7373
Cylindricka 1 P 1 o, W, Z Laplaceov operator aplikovany na vektorovu funkciu
Stéricka 1 L p LYy F(x,y,z) - vzorec plati len v kartezianskej stistave
. S S 25 = o2 — o2
dizkové elementy: dly = hy.py, dby = hy.p, dls = hs.p; V-V=VTF=u, V' F, +u, V7 F), +u V7 I,
plosné elementy: ds; = h,.dp, h3.dps
ds; = h3.dp; hy.dp, , =
dss = h.dpy hy.dp div(rotF) =0
objemovy element: dv = hy.dp; hy.dp, h;.dp; rot(gradg) = 0
Partikularne rie$nia dvojrozmernej Laplaceovej rovnice - metdda separdcie premennych
Karterzianska suradnicova ststava Cylindricka stradnicova sustava Stéricka suradnicova ststava
P(x,y) = X(x)Y(y) p(p,v) = R(p)¥ () p(r,9) = R(r)©(3)
X(x)= Ae™ + Be™ R(p)=Ap" +Bp™" R(r) = Ar" + Br~(mD
Y(y) = Ccos(ky)+ Dsin(ky) Y(w)=Ccos(ny)+ Dsin(ny) 0O(8)=CP,(cos9)
k#0 n=1234... n=0,123,...
pri k=0 pri n=0 Py =1
X(x)=ax+b R(p)=alnp+b P =cos$
Y(»)=cy+d Y(y)=cy+d P, =15c0s* 9-05

Riesnie vlnovej rovnice - homogénna rovinna vlna v karterzianskej sturadnicovej sustave:
T(F) =Egpe 7T, Hy(F) = Haoe 7T, Egy =By xHyoZy,  Hag =0y xEyg/ 2
ir (r)= Zﬂ;roe_;/lﬁﬁa j.[r (r) = ;[roe_ylﬁr‘Fa iro =1, x j[rozl ) }—[rO =1, x iro /2
E,(F)=E g ", H,(F)=H e, E

- kolmy dopad vIny na rovinné rozhranie:
E(xX)=E,;(x)+E,(x) = E e " +E, e E(x) = E (x)+E,(x) = Egpe ™ +E, g’
H)=H, (x)+H, (x)=H pe ™ +H, g H(x)=H ,;(x)EH,(x) = H jge 7 + H 4"

po =0, xH Zo, H,o=n,xE,/ 2,

_E,.(x) _H,.(x) E(x) E;()FE(x)  E;0)[1Fpg(x)] _Ey(x)  E.(x)
pr(x) = pr(x) = - - 7, = La) _E ()
£, (%) Hox)  HE  Hg O EH, () HONEpy ()] @) )
- §ikmy dopad vInenia na rovinné rozhranie: Snellov zdkon - ¥,sin9, =y, sinY,
E=E,+E, Epo 27,c083, E.o 22,0089, -2,c089,
1= = > Pl = = , T,—-p; =1
Hy=Hy—H, Ty 2,c089, +2,c089, Eqo 250089, +2Z,c083,
H=H,+%H, H o 27,c089, H,.y 22,0089, -2Z,c08%, !
= = S = = s T — =
E,=E,—E, | Hyo 2,089, +2Z,c089, Pl Hyo 2,089, +Z,c089, I =71



