úÁÄÁÞÉ ÐÏ ÁÌÇÅÂÒÅ Ë 22 ÁÐÒÅÌÑ 2003 Ç.

1. îÁÊÄÉÔÅ ÒÁÚÍÅÒÎÏÓÔÉ ÎÅÐÒÉŒÏÄÉÍÙÈ ÎÁÄ ÐÏÌÅÍ C ÐÒÅÄÓÔÁŒÌÅÎÉÊ ÇÒÕÐÐÙ a) S_4; b) S_5. 2. ðÕÓÔØ C | ÃÅÎÔÒ ÇÒÕÐÐÙ G, H = { (x_1; : : : ; x_n) ∈ C^n | x_1 · : : : · x_n = 1 } ⊂ C^n ⊂ G^n, Á V | ÎÅÐÒÉŒÏÄÉÍÏÅ ÐÒÅÄÓÔÁŒÌÅÎÉÅ G. äÏËÁÖÉÔÅ, ÞÔÏ a) V^{⊗n} | ÎÅÐÒÉŒÏÄÉÍÏÅ ÐÒÅÄÓÔÁŒÌÅÎÉÅ ÇÒÕÐÐÙ G^n=H; b) (dim V )^n|(|G|^n=|C|^{n−1}); c) dim V |(G : C). 3. ðÕÓÔØ K=Q | ËÏÎÅÞÎÏÅ ÒÁÓÛÉÒÅÎÉÅ, Á R ⊂ K | ÐÏÄËÏÌØÃÏ ÃÅÌÙÈ. äÏËÁÖÉÔÅ, ÞÔÏ a) ÅÓÌÉ œ ∈ Aut(K=Q), ÔÏ œ(R) = R; b) R ∼= Z^{[K:Q]}; c) K = R ⊗_ZQ. 4. îÁÊÄÉÔÅ ËÏÌØÃÁ ÃÅÌÙÈ Œ ÐÏÌÑÈ a) Q(i); b) Q(^3 √ 1). 5. ïÐÉÛÉÔÅ ÄÅÊÓÔŒÉÅ ÆÕÎËÔÏÒÏŒ Res É Ind ÎÁ ÎÅÐÒÉŒÏÄÉÍÙÅ ÐÒÅÄÓÔÁŒÌÅÎÉÑ ÇÒÕÐÐ V_4 ⊂ A_4 ⊂ S_4. 6. ðÕÓÔØ G_2 ⊂ G_1 ⊂ G. äÏËÁÖÉÔÅ, ÞÔÏ a) Res^G_2 = Res^{G1}_{G2} ∘ Res^G_1 ; b) Ind^G_2 = Ind^G_1 ∘ Ind^{G1}_{G2} . 7. ðÕÓÔØ ’ : H → G | ÇÏÍÏÍÏÒÆÉÚÍ ÇÒÕÐÐ. ïÐÒÅÄÅÌÉÔÅ ÆÕÎËÔÏÒÙ ÏÇÒÁÎÉÞÅÎÉÑ Rep_G → Rep_H É ÉÎÄÕËÃÉÉ Rep_H → Rep_G, ÔÁË ÞÔÏÂÙ ŒÙÐÏÌÎÑÌÏÓØ ÕÓÌÏŒÉÅ ÓÏÐÒÑÖÅÎÎÏÓÔÉ É ÕÔŒÅÒÖÄÅÎÉÑ ÐÒÅÄÙÄÕÝÅÊ ÚÁÄÁÞÉ. 8. äÏËÁÖÉÔÅ, ÞÔÏ a) Res(U ⊕ V ) = Res U ⊕ Res V , Ind(U ⊕ V ) = Ind U ⊕ Ind V ; b) Res(U ⊗ V ) = Res U ⊗ Res V ; c) Res(V^∗) = (Res V )^∗; d) (ÆÏÒÍÕÌÁ ÐÒÏÅËÃÉÉ) Ind^G_H (U ⊗ Res^G_H V ) = (Ind^G_H U ) ⊗ V . 9. äÏËÁÖÉÔÅ, ÞÔÏ a) Ind^G_H U = { f : G → U | f(hx) = hf(x) } Ó ÄÅÊÓÔŒÉÅÍ G, ÚÁÄÁÎÎÙÍ ÆÏÒÍÕÌÏÊ gf(x) = f(xg); b) Ind^G_H V = V ⊗_{K[H]} K[G].

10. ðÕÓÔØ V | ÐÒÅÄÓÔÁŒÌÅÎÉÅ ÇÒÕÐÐÙ G, V = ⊕_iV_i (ÓÕÍÍÁ ÐÏÄÐÒÏÓÔÒÁÎÓÔŒ), ÐÒÉÞÅÍ ÇÒÕÐÐÁ G ÔÒÁÎÚÉÔÉŒÎÏ ÐÅÒÅÓÔÁŒÌÑÅÔ ÓÌÁÇÁÅÍÙÅ. äÏËÁÖÉÔÅ, ÞÔÏ V = Ind^G_H V_{i0} , ÇÄÅ H = { g ∈ G | g(V_{i0} ) ⊂ V_{i0} }. 11. ðÕÓÔØ H É K ÐÏÄÇÒÕÐÐÙ Œ G, Á æ | ÐÒÅÄÓÔÁŒÌÅÎÉÅ G. äÏËÁÖÉÔÅ, ÞÔÏ Res^G_K Ind^G_H æ = ⨁ s∈K\G=H Ind K H_s æs,

ÇÄÅ H_s = sHs^{−1} ∩ K, Á ÐÒÅÄÓÔÁŒÌÅÎÉÅ æ_s ÇÒÕÐÐÙ H_s ÚÁÄÁÅÔÓÑ ÆÏÒÍÕÌÏÊ æ_s(x) = æ(s^{−1}xs). 12. (ëÒÉÔÅÒÉÊ íÁËËÉ.) äÏËÁÖÉÔÅ, ÞÔÏ a) Ind^G_H æ | ÎÅÐÒÉŒÏÄÉÍÏ ⇐⇒ æ | ÎÅÐÒÉŒÏÄÉÍÏ, É ∀s ∈ G − H ÉÍÅÅÍ ⟨Ø_{æs} ; Ø_{Res}H_{s æ}⟩ = 0, ÇÄÅ H_s = sHs^{−1} ∩ H; b) ÅÓÌÉ H | ÎÏÒÍÁÌØÎÁ, ÔÏ Ind^G_H æ | ÎÅÐÒÉŒÏÄÉÍÏ ⇐⇒ æ | ÎÅÐÒÉŒÏÄÉÍÏ, É ∀s ∈ G − H ÉÍÅÅÍ s^{−1}æs ≁= æ. 13. îÁÄ ÐÏÌÅÍ R ÒÁÚÌÏÖÉÔÅ Œ ÓÕÍÍÕ ÎÅÐÒÉŒÏÄÉÍÙÈ ÎÁÄ G_1 × G_2 ÐÒÅÄÓÔÁŒÌÅÎÉÅ V_1 ⊗ V_2, ÅÓÌÉ a) G_i = Z=n_iZ, (n_1; n_2) = 1, Á V_i | ÎÅÐÒÉŒÏÄÉÍÙ; b) G_1 = G_2 = H, V_1 = V_2 = H. 14. äÏËÁÖÉÔÅ, ÞÔÏ Ind^{G1×G2}_{G1} V = V ⊗ K[G_2].