áÌÇÅÂÒÙ ìÉ óÅÍÉÎÁÒ 1

1. (Á) äÏËÁÖÉÔÅ, ÞÔÏ ÇÒÕÐÐÁ SL(2; C) ÓÏŒÐÁÄÁÅÔ ÓÏ ÓŒÏÉÍ ËÏÍÍÕÔÁÎ- ÔÏÍ. (Â) îÁÊÄÉÔÅ ÃÅÎÔÒ Z ÜÔÏÊ ÇÒÕÐÐÙ. (Œ) äÏËÁÖÉÔÅ, ÞÔÏ ÆÁËÔÏÇÒÕÐÐÁ SL(2; C)=Z ÐÒÏÓÔÁ.

æÁËÔÏÒÇÒÕÐÐÁ ÇÒÕÐÐÙ SL(2; F ) ÐÏ Åč ÃÅÎÔÒÕ ÏÂÏÚÎÁÞÁÅÔÓÑ P SL(2; F ). 2. îÁÊÄÉÔÅ ÐÏÒÑÄÏË ÇÒÕÐÐÙ (Á) SL(2; F_q); (Â) P SL(2; F_q). 3. äÏËÁÖÉÔÅ, ÞÔÏ (Á) P SL(2; F_2) ≃ S_3; (Â) P SL(2; F_3) ≃ A_4; (Œ) P SL(2; F_4) ≃ A_5; (Ç)^∗ P SL(2; F_5) ≃ A_5; (Ä)^∗ P SL(2; F_9) ≃ A_6. 4. (Á) äÏËÁÖÉÔÅ, ÞÔÏ ÇÒÕÐÐÁ C^∗ = GL(1; C) ÇÏÍÏÔÏÐÉÞÅÓËÉ ÜËŒÉŒÁ- ÌÅÎÔÎÁ ÏËÒÕÖÎÏÓÔÉ. (Â) äÏËÁÖÉÔÅ, ÞÔÏ ÇÒÕÐÐÁ SL(2; R) ÇÏÍÏÔÏÐÉÞÅÓËÉ ÜËŒÉŒÁÌÅÎÔÎÁ ÏËÒÕÖÎÏÓÔÉ. (Œ) äÏËÁÖÉÔÅ, ÞÔÏ ÇÒÕÐÐÁ SL(2; C) ÇÏÍÏÔÏÐÉ- ÞÅÓËÉ ÜËŒÉŒÁÌÅÎÔÎÁ ÔÒčÈÍÅÒÎÏÊ ÓÆÅÒÅ (Œ ÞÁÓÔÎÏÓÔÉ, ÏÄÎÏÓŒÑÚÎÁ).

5. äÏËÁÖÉÔÅ, ÞÔÏ SO_2 (ÓÏÏÔŒ. SU_2) | ÍÁËÓÉÍÁÌØÎÁÑ ËÏÍÐÁËÔÎÁÑ ÐÏÄ- ÇÒÕÐÐÁ Œ ÇÒÕÐÐÅ SL(2; R) (ÓÏÏÔŒ. SL(2; C)).

6. äÏËÁÖÉÔÅ, ÞÔÏ ÍÎÏÖÅÓÔŒÏ ÓÍÅÖÎÙÈ ËÌÁÓÓÏŒ SL(2; R)=SO_2 ÅÓÔÅ- ÓÔŒÅÎÎÏ ÏÔÏÖÄÅÓÔŒÌÑÅÔÓÑ Ó ÐÌÏÓËÏÓÔØÀ ìÏÂÁÞÅŒÓËÏÇÏ. þÔÏ ÓÏÏÔŒÅÔÓÔŒÕÅÔ ÐÒÑÍÙÍ ÎÁ ÐÌÏÓËÏÓÔÉ ìÏÂÁÞÅŒÓËÏÇÏ ÐÒÉ ÜÔÏÍ ÏÔÏÖÄÅÓÔŒÌÅÎÉÉ? ëÁË ŒÙ- ÇÌÑÄÉÔ ÁÎÁÌÏÇÉÞÎÏÅ ÕÔŒÅÒÖÄÅÎÉÅ ÄÌÑ ÓÍÅÖÎÙÈ ËÌÁÓÓÏŒ SL(2; C)=SU_2?

îÁÐÏÍÉÎÁÎÉÅ. îÁ ËÏÌØÃÅ A = C(G) ÆÕÎËÃÉÊ ÎÁ ÇÒÕÐÐÅ G ÅÓÔØ ËÏ- ÕÍÎÏÖÅÎÉÅ ¯: A → A ⊗ A ∼ C(G × G), (¯(f))(g_1; g_2) = f(g_1g_2) (ÚÎÁË ∼ ÏÚÎÁÞÁÅÔ, ÞÔÏ ÎÁÄÏ ÐÒÉÄÁÔØ ÐÒÁŒÉÌØÎÙÊ (ÓÏÇÌÁÓÏŒÁÎÎÙÊ) ÓÍÙÓÌ ÓÉÍŒÏ- ÌÁÍ C(G) É ⊗). äÌÑ ËÁÖÄÏÇÏ f ∈ A ÓÕÝÅÓÔŒÕÀÔ f^{(”)}_k ∈ A (” = 1; 2), ÔÁËÉÅ ÞÔÏ ¯(f) = ∑ k f^{(1)}_k ⊗ f^{(2)}_k .

7. (Á) ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ A ËÏÌØÃÏ ÆÕÎËÃÉÊ ÎÁ ÇÒÕÐÐÅ GL(2; C), Ô. Å. C [a_{11} ; a_{12}; a_{21}; a_{22}; (a_{11}a_{22} −a_{12}a_{21})^{−1}]. ïÐÒÅÄÅÌÉÔÅ, ËÕÄÁ ÐÅÒÅÈÏÄÑÔ ÏÂÒÁÚÕ- ÀÝÉÅ A ÐÒÉ ËÏÕÍÎÏÖÅÎÉÉ. ðÒÏŒÅÒØÔÅ, ÞÔÏ ÜÔÏ ÏÔÏÂÒÁÖÅÎÉÅ ÏÐÒÅÄÅÌÅÎÏ ËÏÒÒÅËÔÎÏ, Ô. Å. ¯((a_{11}a_{22} − a_{12}a_{21})^{−1}) = ¯(a_{11}a_{22} − a_{12}a_{21})^{−1}.

(Â) (ðÒÏÄÏÌÖÅÎÉÅ) òÅÛÉÔÅ ÔÕ ÖÅ ÚÁÄÁÞÕ ÄÌÑ ÇÒÕÐÐÙ SL(2; C) (ÄÌÑ ËÏÔÏÒÏÊ ËÏÌØÃÏ ÆÕÎËÃÉÊ ÅÓÔØ C [a_{11} ; a_{12}; a_{21}; a_{22} | a_{11}a_{22} − a_{12}a_{21} = 1]).

îÁÐÏÍÉÎÁÎÉÅ. ïÂÏÚÎÁÞÉÍ ÞÅÒÅÚ U = U(GL(2; C)) ÍÎÏÖÅÓÔŒÏ ÒÁÓ- ÐÒÅÄÅÌÅÎÉÊ ÎÁ ÇÒÕÐÐÅ GL(2; C), ÓÏÓÒÅÄÏÔÏÞÅÎÎÙÈ Œ ÅÄÉÎÉÃÅ, Ô. Å. ÍÎÏ- ÖÅÓÔŒÏ ÌÉÎÅÊÎÙÈ ÆÕÎËÃÉÏÎÁÌÏŒ (ÎÁ ËÏÌØÃÅ ÆÕÎËÃÉÊ), ÚÎÁÞÅÎÉÅ ËÏÔÏ- ÒÙÈ ÎÁ ÆÕÎËÃÉÉ ÚÁŒÉÓÉÔ ÔÏÌØËÏ ÏÔ ÚÎÁÞÅÎÉÑ ÆÕÎËÃÉÉ É (ËÏÎÅÞÎÏÇÏ ÞÉÓÌÁ) Åč ÐÒÏÉÚŒÏÄÎÙÈ Œ ÅÄÉÎÉÃÅ ÇÒÕÐÐÙ. ðÒÉ ÜÔÏÍ ÓÌÅÄÓÔŒÉÅÍ ÎÁ- ÌÉÞÉÑ ËÏÕÍÎÏÖÅÎÉÑ Œ ËÏÌØÃÅ ÆÕÎËÃÉÊ ÑŒÌÑÅÔÓÑ ÎÁÌÉÞÉÅ ÕÍÎÏÖÅÎÉÑ U ⊗ U → U; X ⊗ Y → XY; (XY )(f) = (X ⊗ Y )(¯(f)) = ∑ k X(f^{(1)}_k )Y (f^{(2)}_k ).

8. òÁÓÓÍÏÔÒÉÍ ÒÁÓÐÒÅÄÅÌÅÎÉÑ X_{ij} (f) =^{@f}_{@aij} |_{A=E} , œÙÞÉÓÌÉÔÅ X_{ij} X_{kl}, [X_{ij} ; X_{kl}] = X_{ij} X_{kl} − X_{kl}X_{ij} , 1 ⩽ i; j; k; l ⩽ 2.