õÐÒÁÖÎÅÎÉÑ ÐÏ ÇÏÍÏÌÏÇÉÞÅÓËÏÊ ÁÌÇÅÂÒÅ Ë 29 ÎÏÑÂÒÑ

1. ðÕÓÔØ L, M | ÌÉÎÅÊÎÙÅ (ËÏÍÐÌÅËÓÎÙÅ) ÒÁÓÓÌÏÅÎÉÑ ÎÁÄ X. äÏËÁ- ÖÉÔÅ, ÞÔÏ c_1(L ⊗ M) = c_1(L) + c_1(M).

2. ðÕÓÔØ λ = (λ_1 ≥ λ_2 ≥ . . . ≥ λ_m ≥ 0) | ÒÁÚÂÉÅÎÉÅ ÄÌÉÎÙ m, a δ = (m−1, m−2, . . ., 1, 0). ðÕÓÔØ x_1, . . ., x_m | ÎÅÚÁŒÉÓÉÍÙÅ ÐÅÒÅÍÅÎÎÙÅ, a_δ = det(x^{m−j}_i ) | ÍÎÏÇÏÞÌÅÎ œÁÎÄÅÒÍÏÎÄÁ, a_{λ+δ} = det(x^{λj+m−j}_i ). íÎÏÇÏÞÌÅÎ s_λ(x_1, . . ., x_m) := a_{λ+δ}a^{−1}_δ ÎÁÚÙŒÁÅÔÓÑ ÍÎÏÇÏÞÌÅÎÏÍ ûÕÒÁ.

a) ðÒÏŒÅÒØÔÅ, ÞÔÏ ÜÔÏ ÓÉÍÍÅÔÒÉÞÅÓËÉÊ ÍÎÏÇÏÞÌÅÎ, ÏÄÎÏÒÏÄÎÙÊ ÓÔÅ- ÐÅÎÉ |λ| = λ_1 + . . . + λ_m;

Â) äÏËÁÖÉÔÅ, ÞÔÏ ∏_m i=1 ∏_n j=1(x_i + y_j ) = ∑ λ s_λ(x)s0_λ(y), ÇÄÅ ÓÕÍÍÉ- ÒÏŒÁÎÉÅ ÐÒÏÉÚŒÏÄÉÔÓÑ ÐÏ ŒÓÅÍ ÒÁÚÂÉÅÎÉÑÍ λ = (n ≥ λ_1 ≥ λ_2 ≥ . . . ≥ λ_m ≥ 0); ÄŒÏÊÓÔŒÅÎÎÏÅ ÒÁÚÂÉÅÎÉÅ ÉÍÅÅÔ ŒÉÄ λ^′ = (λ^′_1, . . ., λ^′_n), a^′λ = (m − λ^′_n, . . ., m − λ^′_1); Œ) äÏËÁÖÉÔÅ, ÞÔÏ ∏_m i=1 ∏_n j=1(1 + x_i + y_j ) = ∑ λ,μ d_{λμ}s_μ(x)s0_λ(y), ÇÄÅ ÓÕÍÍÉÒÏŒÁÎÉÅ ÐÒÏÉÚŒÏÄÉÔÓÑ ÐÏ ŒÓÅÍ ÒÁÚÂÉÅÎÉÑÍ λ = (λ_1, . . ., λ_m), μ = (μ_1, . . ., μ_m) Ô.Þ. μ_i ≤ λ_i ≤ n; ÎÁËÏÎÅÃ, d_{λμ} = det ((_{λi+m−i} μj+m−j )) 1≤i,j≤m . 3. ðÕÓÔØ E | m-ÍÅÒÎÏÅ ŒÅËÔÏÒÎÏÅ ÒÁÓÓÌÏÅÎÉÅ ÎÁÄ X, É c(E) = 1 + c_1(E)+. . .+c_m(E) = ∏_m i=1(1+x_i) | ÅÇÏ ÐÏÌÎÙÊ ËÌÁÓÓ þÖÅÎÑ. äÏËÁÖÉÔÅ, ÞÔÏ a) c(~^2E) = ∏ i<j (1+ x_i + x_j ) = 2^{−m(m−1)/2} ∑ μ≤δ d_{δμ}2^{|μ|}s_μ(x_1, . . ., x_m) (ÓÕÍÍÉÒÏŒÁÎÉÅ ŒÅÄÅÔÓÑ ÐÏ ÒÁÚÂÉÅÎÉÑÍ μ = (μ_1, . . ., μ_m) Ô.Þ. μ_i ≤ m − i);

Â) c(S^2E) = ∏ i≤j (1+x_i +x_j ) = 2^{−m(m−1)/2} ∑ μ≤ε d_{εμ}2^{|μ|}s_μ(x_1, . . ., x_m), ÇÄÅ ε = (m, m − 1, . . ., 1); Œ) åÓÌÉ F | n-ÍÅÒÎÏÅ ÒÁÓÓÌÏÅÎÉÅ ÎÁÄ X Ó ÐÏÌÎÙÍ ËÌÁÓÓÏÍ þÖÅÎÑ c(F ) = ∏_n j=1(1+y_j ), ÔÏ c(E⊗F ) = ∏_m i=1 ∏_n j=1(1+x_i+y_j ) = ∑ λ,μ d_{λμ}s_μ(x)s0_λ(y). 4. ðÕÓÔØ E | m-ÍÅÒÎÏÅ ŒÅËÔÏÒÎÏÅ ÒÁÓÓÌÏÅÎÉÅ ÎÁÄ X, É c(E) = 1 + c_1(E) + . . . + c_m(E) = ∏_m i=1(1 + x_i) | ÅÇÏ ÐÏÌÎÙÊ ËÌÁÓÓ þÖÅÎÑ.

èÁÒÁËÔÅÒ þÅÒÎÁ ch(E) := ∑_m i=1 exp(x_i). äÏËÁÖÉÔÅ, ÞÔÏ ch(E ⊕ F ) = ch(E) + ch(F ); ch(E ⊗ F ) = ch(E)ch(F ). 5. ðÕÓÔØ T → Gr(n, N) | ÔÁŒÔÏÌÏÇÉÞÅÓËÏÅ ÒÁÓÓÌÏÅÎÉÅ, É c_i = c_i(T ) | ÅÇÏ ËÌÁÓÓÙ þÖÅÎÑ. äÏËÁÖÉÔÅ, ÞÔÏ ËÌÁÓÓ ËÏÇÏÍÏÌÏÇÉÊ c_i ÐÒÉÎÉÍÁÅÔ ÚÎÁÞÅÎÉÅ 0 ÎÁ ŒÓÅÈ ËÌÅÔËÁÈ (ÃÉËÌÁÈ) ûÕÂÅÒÔÁ, ËÒÏÍÅ ÏÄÎÏÇÏ, Á c_i(Sch(N − n, . . ., N − n, N − n − 1, . . ., N − n − 1)) = 1 (i ÒÁÚ ÐÏŒÔÏÒÑÅÔÓÑ N − n − 1). 6. ðÕÓÔØ n = 2, N = 4. îÁÊÄÉÔÅ ŒÓÅ ÓÏÏÔÎÏÛÅÎÉÑ ÍÅÖÄÕ c_1, c_2 Œ H^•(Gr(2, 4)). õËÁÚÁÎÉÅ: ÐÕÓÔØ Q = C^4/T | ÔÁŒÔÏÌÏÇÉÞÅÓËÏÅ ÆÁËÔÏÒÒÁ- ÓÌÏÅÎÉÅ. ôÏÇÄÁ c(T )c(Q) = c(C^4) = 1, Ô.Å. 1+c_1(Q)+c_2(Q)+c_3(Q)+. . . = c^{−1}(T ). ïÄÎÁËÏ c_i(Q) = 0 ÐÒÉ i > 2 | ÜÔÏ ŒÓÅ ÓÏÏÔÎÏÛÅÎÉÑ.

7^∗. ðÕÓÔØ T → Gr(n, N) | ÔÁŒÔÏÌÏÇÉÞÅÓËÏÅ ÒÁÓÓÌÏÅÎÉÅ, É c(T ) = ∏_n i=1(1+x_i) | ÅÇÏ ÐÏÌÎÙÊ ËÌÁÓÓ þÖÅÎÑ. äÏËÁÖÉÔÅ, ÞÔÏ ÍÎÏÇÏÞÌÅÎ ûÕÒÁ s_λ(x_1, . . ., x_n) (ÇÄÅ N − n ≥ λ_1 ≥ . . . ≥ λ_n ≥ 0) ÐÒÉÎÉÍÁÅÔ ÚÎÁÞÅÎÉÅ 0 ÎÁ ŒÓÅÈ ËÌÅÔËÁÈ (ÃÉËÌÁÈ) ûÕÂÅÒÔÁ, ËÒÏÍÅ ÏÄÎÏÇÏ, Á s_λ(Sch(N − n − λ_n, . . ., N − n − λ_1)) = 1.

8. äÏËÁÖÉÔÅ, ÞÔÏ ÄÌÑ ËÌÁÓÓÉÞÅÓËÉÈ ÐÒÏÓÔÙÈ ÁÌÇÅÂÒ ìÉ ÏÂÒÁÚÕÀÝÉ- ÍÉ ËÏÌØÃÁ ÉÎŒÁÒÉÁÎÔÏŒ S(g^∗)^g ÓÌÕÖÁÔ Á) g = sl_n : T r(A^i), 2 ≤ i ≤ n; Â) g = sp_{2n} : T r(A^{2i}), 1 ≤ i ≤ n; Œ) g = so_{2n+1} : T r(A^{2i}), 1 ≤ i ≤ n;

Ç) g = so_{2n} : T r(A^{2i}), 1 ≤ i ≤ n − 1, É ðÆÁÆÆÉÁÎ P f(A) (ÎÁÐÏÍÎÉÍ, ÞÔÏ P f^2(A) = det(A)).