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The Beltrami Flow over Manifolds

Section3. The Beltrami intrinsic approach is used in Section 4 to derive equations ...... that looks like a quadratic, the image is much bigger 2g" 44000 pixelsÐ’& . 
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Þ% ßà †CáHâ à Œäã \3WNl’wf�g~Nl_aQP~f[$l–Y\^]$KNQ"lLnfQ�9_al_a`^W|wo\3[’`^[$nG_gWo\3Y$QP~f[mhG�aQ"l–nf`^WfWNp"Q"l¯_gObw7`^[Y\3WZY$Q"l l`^WZY¯nfpD”NWf_aQ"l’l~f[¯nfQ"lY_al$l$~Nl ]"`^ObORQ�aQ]"`^�a`^W|`^~R�aQ]"`^[Y$QD˜Ž™Ø–QPYY$Q l_gY~o\3Y_a`^W|nfQPOe\3WNnfQnfQ"l Y$Q"]KfWf_ažZ~NQ"lnfQ"l°[$pPji~f�*\3[_al\3Y_a`^W=žZ~f_ Y[\m�^\3_g�g�aQPW�YnG_g[$Q"]PY$QPORQPW�Y&l~f[°�aQ"l,l~f[ š¿\^]"Q"l�™ ã \3WNl,]"QPY \3[Y_a]P�aQih�WN`^~Nl wf[$p"lQPWZY$`^WNl’�aQ ¤ `^Y¯nfQ£LQP�gY[\3Ob_ l$~f[¯nfQ"l�i\3[_apPY$p"lm™ Ø–QPYY$QWN`^~f�kQP�g�aQY$Q"]KfWf_ažZ~NQ nfQÅ[$pPji~f�*\3[_al>\3Y_a`^Wål~f[wo\^l$l$Q&�aQÅwf[$` ³ �aMPORQRnfQÅ�*\“l$~f[ cL[$pPji~f�*\3[_al>\3Y_a`^W¥nG~ ¤ `^Y¨’©&QPYx�dæçQD«ŽQPY nfQè§Oe\3[$]$KNQ"l°nŽæçQ"l]m\3�g_aQP[ é&nG~ ¤ `^Yt¨¬"h7ž�~f_HpPY\3_gYx[$p"]"QPObORQPWZY°�9_*\e�aQ"l ORpPYKN`9nfQ"l°nfQ"l]m\3[Y$Q"l Ko\3[OR`^Wf_až�~NQ"lm™ê¦\]P�aQDšŽnfQWN`^Y[$Q \3wfwf[$`�]KNQQ"l$Y nŽæë\ ³ `^[$n|]P�*\3[_•”oQP[¯�*\x[$QP�*\3Y_a`^WQPWZY[$Q�dæa¹Z¼"½›¾›µiÀ ì Äe´�µ^¶í·k¹3º3µ^»Ch’_gW�Y[_gWNl$M"ž�~NQih’QPYb�dæë\3wfwf[$`9]$KNQÉ_gObwf�g_a]P_gY$Q?nfQ"l?¼$¹^ÂP½§Ä>î“ï9¹^ÂDÃRµ^ÀN¾¿ðPÈfÄDîDh–QPYb\3wf[$M"l ~fY_g�g_alQP[R�*\±[$QPwf[$p"l$QPW�Y\3Y_a`^Wjkp"`^ORpPY[_až�~NQ?nG~ ¤ `^YenfQ?£–QP�gY[\3Ob_w1`^~f[b�*\ÌjkpPWNpP[\3�g_al$QP[\3~G˜ _gOe\3jkQ"lxnfpD”NWf_aQ"lxnfQOe\3Wf_aMP[$Q_gW�Y[_gWNl$M"ž�~NQ&QPYt_gObwf�g_a]P_gY$QÅl~f[xnfQ"ll~f[ šd\^]"Q"ltWN`^WGcdwf�*\3WNQ"lm™°sW OR`^W�Y[$QxžZ~NQ �*ñ,\3~Nl$l_dh��aQ ¤ `^YLnfQ £LQP�gY[\3Ob_Žl~f[–nfQ"l’l~f[ šd\^]"Q"l’WN`^W|wf�*\3WNQ"l’_gWZY$QP[w7`^�aQxQPWZY[$Qt�*\ WN`^[ORQ¨ © QPY’�*\°WN`^[ORQ¨ ¬ ™êAQ l]$KNpPOe\°W�~fORpP[_ažZ~NQxnfQ��dæ _gObwf�apPORQPW�Y\3Y_a`^W®Q"lY¯wf[$p"lQPWZY$pihGQPY wf�g~Nl$_aQP~f[$l°[$p"l~f�gY\3Y$l,QD˜Gw7pP[_gORQPWZY\3�aQ"l&` ³ Y$QPWZ~NQ"l\Éwo\3[Y_g[,nfQ"l°_gOe\3jkQ"l[$pm\3�aQ"l_g�g�g~NlY[$QPWZY�aQ"l w7QP[ š¿`^[Oe\3WN]"Q"lnfQb�dæë\3wfwf[$`9]$KNQRQPY°�aQ"lnG_•«ŽpP[$QPWN]"Q"l\m�kQ"]b�aQ"l ¤ `^Y$lnfQ"l]m\3[Y$Q"l,Ko\3[OR`^Wf_ažZ~NQ"l�™ Ø–QPYY$Q’QD˜9Y$QPWNl$_a`^WnG~ ¤ `^Y‡nfQ¯£LQP�gY[\3Ob_f\3~,]m\^lHnfQ"lHl~f[ šd\^]"Q"l¦WN`^WGcdwf�*\3WNQ"l‡`^~f��[$Q’nfQ"l¦WN`^~f�kQP�g�aQ"l w7QP[$lw7Q"]PY_g�kQ"lnN\3WNl�aQLY[\3_gY$QPORQPWZY’nfQ"l nf`^WfWNp"Q"lO,~f�gY_g�i\3�g~Np"Q"l¯l$~f[—nfQ"l¯l~f[ š¿\^]"Q"l—WN`^Wbwf�*\3WNQ"l�™ òÔ ˆm† Ò ‹Zó à †®Œ vpPji~f�*\3[_al\3Y_a`^WEnfQ°nf`^WfWNp"Q"ll~f[ nfQ"l��i\3[_apPY$p"lmhNÊ‡�a`^YnfQ£LQP�gY[\3Ob_d™gh ô�]PY_a`^W nfQ°q‡`^�guZ\3‘k`m�7hŽØL\3[Y$Q"lKo\3[OR`^Wf_až�~NQ"lmhovpPji~f�*\3[_al\3Y_a`^W?nfQnf`^WfWNp"Q"ll$]m\3�*\3_g[$Q"l QPY nfQ,]"`^~f�aQP~f[ l$~f[nfQ"l�_gOe\3jkQ"lWN`^W®wf�*\3WNQ"l
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1°#ÅÛ¦ 1$ ¡¢QRKo\"�kQl$Q"QPW¢_gW¢[$Q"]"QPW�YukQm\3[$lÅ\3WåQD˜Gwo\3WNl_a`^Wå_gW¢YKNQe~Nl$QR`3šnG_•«ŽQP[$QPWZY_*\3�–jkQ"`^ORQPY[uå\3WNn ]m\3�a]P~f�g~Nlt`3š�^\3[_*\3Y_a`^WEš¿`^[�^\3[_a`^~Nlwf[$` ³ �aQPORl_gW?_gOe\3jkQwf[$`�]"Q"l$l$_gWfjNho]"`^Obwf~fY$QP[t��_al_a`^W\3WNn ]"`^Obwf~fY$QP[&ji[\3wfKf_a]"lm™U§W¥wo\3[Y_a]P~f�*\3[mh`^WNQ|]m\3W=WN`^Y_a]"Q|YKo\3YYKNQewf[$` ³ �aQPO `3š[$QPji~f�*\3[_gœ"_gWfj WN`^_al$uxnN\3Y\ nfQD”NWNQ"n,`^WWN`^W ¤ \3Ymh3_gObwf�g_a]P_gYH`^[H_gWZY[_gWNl_a]ihil~f[ šd\^]"Q"lAKo\^l ³ Q"QPWY\^]$‘9�aQ"nŸ�_gYKY§Ÿ’` š›~fWN]PY_a`^Wo\3�al’Ÿ�Kf_a]$K“`^w1QP[\3Y$Q`^WeYKNQ l$wo\^]"Q `3šAQPO ³ Q"nfnG_gWfjOe\3wNl–`3šAv_aQPOe\3WfWf_*\3WOe\3Wf_•š›`^�anfl  lQ" Q Aš›`^[�WN`^WGcd�i\3[_*\3Y_a`^Wo\3�‡\3wfwf[$`k\^]K  Ð tÔ ó Ñ #Š " Ô $ Šf‹iˆ % Ô & Œ U§Y ŸL\^l–_gWZY[$`9nG~N]"Q"n|_gW|YKNQ £LQP�gY[\3Ob_ š²[\3ORQPŸ–`^[' ‘ )(+*Gh (+,fh  ! € (i.h *G/h ,0§™tU§Y~Nl$Q"l°\R�a`9]m\3�\3WNn?_gW�Y[_gWNl_a]Dcdwo\3[\3ORQPY[_a]RnfQ"l$]P[_gwfY_a`^WÌ`3š¯YKNQOe\3Wf_•š›`^�anfl \3WNnÉY[$Qm\3YYKNQ°ORQPY[_a]\^l \ÅnGu�Wo\3Ob_a]�^\3[_*\ ³ �aQi™ Ð 1 Šf‰3â Ô & %;‹®âå#Š 3H† ™¯v Q"]"QPW�Y�gu“~Nl$Q"nÉY$`RnfQPWN`^_al$Q,_gOe\3jkQ"l `^W®Oe\3Wf_•š¿`^�anfl )(Z4h (m€fh  2 ƒNhŽ€f h (+56§™UXYx~Nl$Q"l°\3WÌ_gObwf�g_a]P_gY,nfQ"l$]P[_gwfY_a`^W±š¿`^[tYKNQbl$~f[ š¿\^]"Q&Ÿ�KNQP[$QÅYKNQÅWN`^_alunN\3Y\ \3[$Q]"`^WNlY[\3_gWNQ"nÉY$`R�g_g�kQi™ JLKNQ°ORQPY[_a]°_al \&wo\3[\3ORQPY$QP[t`3š‡YKNQwf[$`�]"Q"l$l�™ UXYL_al–YKNQ\3_gO `3šHYKf_alLwo\3w7QP[–Y$`&”N[$l$YL]P�*\3[_•š›ueYKNQx[$QP�*\3Y_a`^W ³ QPY§Ÿ–Q"QPW®YKNQx_gWZY[_gWNl$_a]qH`^�guZ\3‘k`�� \^]PY_a`^WÉ`3š‡YKNQt£LQP�gY[\3Ob_1š›[\3ORQPŸ’`^[7‘ )(+*G.h (+,Ghf-€ (i#h *G#h ,6Ž\3WNnYKNQt_gObwf�g_a]P_gY�Ko\3[OR`^Wf_a]°QPWNQP[jiu š›~fWN]PY_a`^Wo\38� )(i9h (m€Gh7ƒNhA€f h (+50 ™ÅUXYx_alxš›`^~fWNn±YKo\3Y&\3�gYKN`^~fjiK¢YKNQ&š²~fWN]PY_a`^Wo\3�al&\3[$Q ³ \^l_a]m\3�g�gu YKNQÌl>\3ORQihxYKNQP[$Qå\3[$Q¢nG_•«ŽQP[$QPWN]"Q"l®_gWËYKNQÌŸL\"uª�^\3[_a`^~Nl®wf[$` ³ �aQPORl\3[$Qš¿`^[O,~f�*\3Y$Q"n\3WNn ]"`^WNlQ"žZ~NQPW�Y�gu_gW5YKNQEŸL\"uÚYKNQ®š›~fWN]PY_a`^Wo\3�al®\3[$QÌ\3wfwf�g_aQ"nŽ™ ×�w1Q"]P_•”o]m\3�g�gu š¿`^[YKNQ]m\^lQE`3š nfQPWN`^_al$_gWfj_gOe\3jkQ"lb`^WÝWN`^WGc ¤ \3Ybl~f[ šd\^]"Q"lÅYKNQP[$QÉ\3[$QnG_•«ŽQP[$QPWN]"Q"lÅ_gW=YKNQnfQD”NWf_gY_a`^W`3šYKNQ Oe\3Wf_•š¿`^�anfl\3WNnÉ`3š—YKNQQPO ³ Q"nfnG_gWfješ²~fWN]PY_a`^WNlm™ :tl~o\3�g�gu&Ÿ’Q Ko\"�kQihk_gWe�^\3[_a`^~Nl¯wf[$` ³ �aQPORl¯_gWb�9_al_a`^WAh�\3We~fWNnfQP[�g_gWNQOe\3Wf_•š¿`^�anŽh ¤ \3Y¯`^[’]P~f[�kQ"nŽh \3WNnYKNQÉš¿Qm\3Y~f[$Q"l\3[$QEnfQD”NWNQ"nÚ`��kQP[|YKf_aleOe\3Wf_•š›`^�anŽ™Îô YXu�wf_a]m\3�xl_gY~o\3Y_a`^W5_alRŸ�KNQPWÚYKNQ _gOe\3jkQe[$Q"]PY\3Wfji�aQe_al,YKNQR~fWNnfQP[�gu9_gWfj ¤ \3YOe\3Wf_•š›`^�an=\3WNn¥\3Y&Qm\^]$Kåwf_•˜fQP�¯Ÿ–Q|\^l$l$_gjiWå�i\3�g~NQ"l l$~N]$K¢\^lx_gWZY$QPWNl_gYXukh¦]"`^�a`^[mh7ji[\^nG_aQPW�Y�^\3�g~NQih7ji[\^nG_aQPW�Y,nG_g[$Q"]PY_a`^WAhŽOR`^Y_a`^WÌ�kQ"]PY$`^[mhAnG_al$wo\3[_gY§u �kQ"]PY$`^[mhZY$QD˜9Y~f[$Q�]Ko\3[\^]PY$QP[_alY_a]"l–QPY$]i™‡JLKf_al—_al¯Qm\^l_g�gunfQ"l$]P[_ ³ Q"nbOe\3YKNQPOe\3Y_a]m\3�g�guR\^l¯§ ¦
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