
óÅÍÉÎÁÒ 4ëÏÍ�ÌÅËÓÎÏÚÎÁÞÎÙÅ ÆÏÒÍÙ ÎÁ �ÌÏÓËÏÓÔÉ. ï�ÅÒÁÔÏÒÙ iX ; d; LX (×ÚÇÌÑÄ ÉÚ ÁÌÇÅÂÒÙ)1. ðÕÓÔØ F (x; y) = u(x; y) + iv(x; y) { ËÏÍ�ÌÅËÓÎÏÚÎÁÞÎÁÑ ÇÌÁÄËÁÑ ÆÕÎË�ÉÑ ÎÁ �ÌÏÓËÏÓÔÉ.ðÒÏ×ÅÒØÔÅ,ÞÔÏdF (x; y) = �F�z dz + �F��z d�z.2. ðÒÏ×ÅÒØÔÅ, ÞÔÏ ÔÅÏÒÅÍÁ óÔÏËÓÁ ÄÌÑ �ÌÏÓËÏÊ ÏÇÒÁÎÉÞÅÎÎÏÊ ÏÂÌÁÓÔÉ í , ÏÇÒÁÎÉÞÅÎÎÏÊ (×ÄÒÕÇÏÍ ÓÍÙÓÌÅ) �ÏÌÏÖÉÔÅÌØÎÏ ÏÒÉÅÎÔÉÒÏ×ÁÎÎÏÊ (?) ÇÌÁÄËÏÊ ËÒÉ×ÏÊ �M , É ËÏÍ�ÌÅËÓÎÏÚÎÁÞÎÏÊ1-ÆÏÒÍÙ Fdz �ÒÉÎÉÍÁÅÔ ×ÉÄR[M ℄ dF ^ dz = R[�M ℄ Fdz.3. ðÏËÁÖÉÔÅ, ÞÔÏ dF ^ dz = 2i�F��z dx ^ dy.4. äÏËÁÖÉÔÅ, ÞÔÏ ÄÌÑ ÇÏÌÏÍÏÒÆÎÏÊ ÆÕÎË�ÉÉ F : R�M Fdz = 0.5�. (ÉÎÔÅÇÒÁÌØÎÁÑ ÆÏÒÍÕÌÁ ëÏÛÉ) F (�) = 1=2�i R[�M ℄ F (z)z�� dz + R[M ℄ �F��zz�� dz ^ d�z!.ï�ÅÒÁÔÏÒ iX6. ðÒÏ×ÅÒØÔÅ, ÞÔÏ Ï�ÅÒÁÔÏÒ �ÏÄÓÔÁÎÏ×ËÉ ×ÅËÔÏÒÎÏÇÏ �ÏÌÑ X × ÇÌÁÄËÕÀ ÆÏÒÍÕ ! ÏÂÌÁÄÁÅÔÓÌÅÄÕÀÝÉÍÉ Ó×ÏÊÓÔ×ÁÍÉ:Á) i(X+Y ) = iX + iY ;Â) iX Æ iX = 0;×) iX(!1 ^ !2) = iX(!1) ^ !2 + (�1)deg!1!1 ^ iX(!2);Ç) iX Æ iY + iY Æ iX = 0. ï�ÅÒÁÔÏÒ ìÉ LXó×ÏÊÓÔ×Ï ×) ÏÚÎÁÞÁÅÔ, ÞÔÏ Ï�ÅÒÁÔÏÒ iX (ËÁË É Ï�ÅÒÁÔÏÒ d) Ñ×ÌÑÅÔÓÑ ÓËÒÕÞÅÎÎÙÍ ÄÉÆÆÅÒÅÎ-�ÉÒÏ×ÁÎÉÅÍ ÇÒÁÄÕÉÒÏ×ÁÎÎÏÊ ÁÌÇÅÂÒÙ ×ÎÅÛÎÉÈ ÆÏÒÍ ÎÁ ÇÌÁÄËÏÍ ÍÎÏÇÏÏÂÒÁÚÉÉ, �ÏÎÉÖÁÀÝÉÍÇÒÁÄÕÉÒÏ×ËÕ ÎÁ 1 ( ÎÁ�ÏÍÎÉÍ, ÞÔÏ Ï�ÅÒÁÔÏÒ d �Ï×ÙÛÁÅÔ ÇÒÁÄÕÉÒÏ×ËÕ ÎÁ 1).òÁÓÓÍÏÔÒÉÍ Ï�ÅÒÁÔÏÒ LX = iX Æ d+ d Æ iX .7. äÏËÁÚÁÔØ, ÞÔÏ Ï�ÅÒÁÔÏÒ LX Ñ×ÌÑÅÔÓÑ ÄÉÆÆÅÒÅÎ�ÉÒÏ×ÁÎÉÅÍ ÁÌÇÅÂÒÙ ×ÎÅÛÎÉÈ ÆÏÒÍ, ÓÏ-ÈÒÁÎÑÀÝÉÍ ÇÒÁÄÕÉÒÏ×ËÕ.8. ðÏËÁÚÁÔØ, ÞÔÏ Ï�ÅÒÁÔÏÒ LX ËÏÍÍÕÔÉÒÕÅÔ Ó Ï�ÅÒÁÔÏÒÁÍÉ iX ; d.9. äÏËÁÚÁÔØ, ÞÔÏ LX Æ iY � iY Æ LX = i[X;Y ℄ (×ÏÓ�ÏÌØÚÏ×ÁÔØÓÑ ÔÅÍ, ÞÔÏ Ó�ÒÁ×Á É ÓÌÅ×Á ÓÔÏÑÔÏ�ÅÒÁÔÏÒÙ ÓËÒÕÞÅÎÎÏÇÏ ÄÉÆÆÅÒÅÎ�ÉÒÏ×ÁÎÉÑ).10�. äÏËÁÚÁÔØ, ÞÔÏ L[X;Y ℄ = [LX ; LY ℄. óÌÏ×ÁÍÉ: ÏÔÏÂÒÁÖÅÎÉÅ X ! LX { ÜÔÏ ÇÏÍÏÍÏÒÆÉÚÍÁÌÇÅÂÒÙ ìÉ ×ÅËÔÏÒÎÙÈ �ÏÌÅÊ × ÁÌÇÅÂÒÕ ìÉ ÄÉÆÆÅÒÅÎ�ÉÒÏ×ÁÎÉÊ ÁÌÇÅÂÒÙ ×ÎÅÛÎÉÈ ÆÏÒÍ.


