Diferencialna geometria plochy

(* rezervovane symboly: r,u,v,x\y,z, ab,c,R, u0,v0,PO, ru, rv,ruu,

ruv,rvv, vf, vn, fEfF fG,fL,fM,fN,fH,fK, hs,ppp, du,dv , assum
<< Calculus'VectorAnalysis

rfu,v_]1={aCos[u] Cos[v], bSin [u] Cos[v],cSin [V]};
(* parametricka rovnica plochy *)
assum={a>0,b >0,¢c >0};

XN2 yn2 z"2

e + e + e - R"2; (* implicitna rovnica plochy

fIx,y.,z 1=
ud =0;v0 =0;

PO =r [u0, vO 1; ( vySetrovany bod  x)

(* parcialne derivacie vektorovej funkcie r [uVv ] podla parametrov u,v

ru fu_,v_ 1=D[rfu,v],ul;rv [u,v_]1=D[r[uvVv],VvI;

*)

*)

ruu [u_,v_ 1=D[r[u v ],uu J;ruv [u,v_1=D[r[u,v],uvVv J;rw [u_,v_]1=D[r[uvVv]l,yvV,

{{rufu,vi,rv [u,v 1}, {rufuo,v0 1,rv [uO,VvO 1}} // Simplify // MatrixForm

-aCos[v] Sin[u]
b Cos [u] Cos[V]

-aCos[u] Sin[v]
-bSinfu] Sin[v]

0 c Cos[V]
0 0
b 0
0 c
(* gradient plochy danej implicitne *)

vfIx,y ,z 1=Crad[f[X,y,z ], Cartesian [X, ¥,z 1]

2x 2y 2z
{22 b )

X={X,¥,Z }; (» vseobecny bod x)

Dotykova rovina a normala ku ploche

vn[u_,v_ 1=rufuvVvi]xrvi[uV]l;
vn [##] &eee {{u, v }, {u0, vO }} // Simplify  // TableForm

b c Cos[u] Cos[v]? acCos[v]?Sin[u] abCos[v] Sin[v]
bc 0 0

dotykovarovinaV  [u_,v_ ] = (X-PO).vn [u,V I;
normalaV [u_,v_ 1 =PO0+2avn[u, Vv ];

dotykovarovinal [x0_,y0_,z0_ 1= (X-{x0,Yy0,2z0 1}).vf[x0,y0, z0 7;

normalal [x0_, yO_, z0 1 = {x0,y0,z0 1} +avf[x0,y0,20 1;

{dotykovarovinaV  [##], normalaV [##]} &eee {{u, v }, {u0, vO }} // Simplify

Cos[v] (bc (-a+x) Cos[u] Cos[v] +acyCos[v]Sinfjul]+abzSin[v])

bc (-a+x)

// TableForm

a+bcaCosfu] Cot
acACos[v]?Sin[
abxCos[v] Sin[v

a+bca
0

0



{dotykovarovinal [##], normalal [##]} &ee PO // Simplify  // TableForm

2X
-2+ 5

a+ 22 0 0

Krivosti

divec [v_1:=Sqgrt [v.V ]

vn[u_,v_]=vn[u, v ]/divec [vn[u,Vv ]1]; (* normovanie vektora normaly *)
fE[u,v_]=rufu,vi]ru [uvVvI];fF [u,v_ 1=rufuvVvilr [uv]fG[u,v_T=r[uvVvI]irmn[u
fL{u,v_]=vn[u Vv J].ruu [uV];

fM[u_,v_1=vn[u Vv Jruv [u,v ];fN [u_,v_ ] =vn[u,v ]J.rww [u,V I;

zakladneformy [u_,v_ 1 ={fE[u,v 1du”2 +2fF [u,v Jdudv +fG [u, Vv ] dv"2,
fL [uv]dur2 +2fM[u,v Jdudv +fN[u,v ]dv"2};
normalovakrivost [u_,v_ 1 =927 /9%11;

Simplify [ {zakladneformy [u0, vO ], normalovakrivost [uO, vO 1}, assum ] // MatrixForm

(b2 du? + c2dv?, -a (du?+dv?)}
__a (du®+dv?)
B2 duZ+cZdv?Z
fE[u, VIfN[u, v]+fL [u, v1fG[u, v]-2fF [u, v]ITM[u, v]
2 fE[u,v 1fG[u, v ]-fF[u, v ]1°2) '
fLfuv]ifN[uv]i-fM[uvirz
fE [u, v]1fG[u, v]-fF [u, v]1~2’

fH[u_,v_ ]

fK[u,v_ 1=

hlavnekrivosti [u,v_ J=fH[uVv]+{l, -1}vfH[u v 1”2 -fK[u, v ];

(hk : = hlavnekrivosti [u, v 1;

uplnakrivost [u_,v_ 1 =hk[l] hk[2T;
strednakrivost [u_,v_ 1= (hk[l] +hk[21) /2;
Clear [hk];)

hlavnekrivosti [uO, vO 1 // Simplify

bc (bC\/bZCZ \/M 7a(b2+cz)) bc (7bc\/b202 azb2c2)? o (b2+c2))

b4 c4 b4 c4

2 (bz C2)3/2 2 (b2 C2>3/2 }

Simplify  [hlavnekrivosti [u0,v0 1, {a>0,b >0,c >0, b>c}]
a a

[z <=

{uplnakrivost [u0, vO 1, strednakrivost [u0, vO 1} // Simplify

a? abc (b?+c?)
{ 37}

bz c2’ 2 (b2 c2)372

Hlavne smery

hsfu,v_1=(L[uvifFuv]-ftM[uvI1fE[uvVv])dur2 +
(fL [u,v 1 fG[u,v]-fN [u Vv ]fE[u,v ])dudv + (fM[u,v ]fG[u,v ]-fN[u,v ]fF [u,v ]) dv’
ppp[u_,v_ ] =dlvec [ru[u,v ]du+rv [u,v ]dv];



solution = Solve [{hs[u0, vO ] =0, ppp [u0, vO ] =1}, {du, dv }]

Sol ve::ifun : Inverse functions are being used by Solve, so sonme solutions may not be found.
[{dus-L, dv-0}, {dus &, dvo0), {dvo-2, dus0), {dv> S, dus0})
b’ ) b’ ) c ) c’

ru [u0, vO ] du +rv [uQ, vO ] dv /. solution
RowReduce[%] (* pre pripad, ze najde linearne zavisle vektory *)

{{0, -1, 0}, {0, 1, 0}, {0, 0, -1}, {0, O, 1}}

{{0, 1, 0}, {0, O, 13, {O, O, O}, {O, O, O}}

Graficke znazornenie

(a=5b =6;c =4;)

ParametricPlot3D [rfu,vi, {u n/2,3 n/2}, {v, -n/2, n/2}]
Clear [a, b,Cc ]

- Graphi cs3D-



