ČŃĂĆĂ II

Ňěàă ĺààăæĺőŋăńìŋőáâĺ ğŋăçěŋĺľ G-äãŋłæĺľ

x1. Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě Ďőłăęěň ŕàěęďě ćáěčő ďćă ćáŕőňőčăâěńìŋëå ãâćěàęďěŋĺï: őą őæěŋłě áćěàåã ćëáőâë ŕàőĺğćěďěŋĺï ŕàőĺğćőńìŋëå ňŋőčőçńěŋőć ĺ őą őæěŋłě áćěàåã áâěŕěŋěľ ĺ ćëáőâ ňŋőčőçńěŋőć T^n(z)S^{[n]}_{jl} (z) ∈ Q [z], j, l = 1, . . . , m, n ∈ N (âőâ äăłâ, çâő íâĺ äãŋłæĺĺ ïćńïîâáï ňŋőčőçńěÄ ŋăňĺ ŋěŕőáàěďáâćěŋŋő áńěďãěâ ĺğ ćëąőàă ňŋőčőçńěŋă T_∗(z) ĺ âőčő, çâő őŋ ďěńĺâ T (z) áőčńăáŋő (0.12)).

Ńěňňă 1.1. Ŕãáâì w_1(z), . . . , w_N (z) { ŕàőĺğćőńìŋëľ ŋăąőà ňŋőÄ čőçńěŋőć á ćěéěáâćěŋŋëňĺ łőíääĺæĺěŋâăňĺ, ă áâěŕěŋì ňŋőčőçńěÄ ŋă w(z) = w_1(z) · · · w_N (z) ŋě ćëèě n. Šőčďă

H(w) 6 (n + 1)^N H(w1) · · · H(w_N ).

Ďőłăğăâěńìáâćő. Ěáńĺ łőíääĺæĺěŋâë äőàňăńìŋëå áâěŕěŋŋëå àïÄ ďőć f(z) = ∞∑ ν=0 f_ν z^ν , F (z) = ∞∑ ν=0 F_ν z^ν

ãďőćńěâćőàïîâ ãáńőćĺïň |f_ν | 6 F_ν , ν = 0, 1, 2, . . . , âő ãáńőćĺňáï őąőÄ ğŋăçăâì f(z) ≪ F (z). Łăł áńěďãěâ ĺğ őŕàěďěńěŋĺï ćëáőâë ňŋőčőçńěŋă,

w_i(z) ≪ H(w_i) deg w_i∑ ν=0 z^ν ≪ H(w_i)(1 + z + · · · + z^n), i = 1, . . . , N, x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 73

őâłãďă

w(z) ≪ H(w1) · · · H(w_N )(1 + z + · · · + z^n)^N .

Ŕőáłőńìłã ćëáőâă ňŋőčőçńěŋă á ŋěőâàĺæăâěńìŋëňĺ ćěéěáâćěŋŋëňĺ łőÄ íääĺæĺěŋâăňĺ ŋě ŕàěćőáåőďĺâ áãňňã ćáěå ěčő łőíääĺæĺěŋâőć, àăćŋãî ğŋăçěŋĺî ňŋőčőçńěŋă ć âőçłě z = 1, ŕőńãçăěň âàěąãěňőě ãâćěàęďěŋĺě.

Ńěňňă 1.2. Śŕàăćěďńĺćë őæěŋłĺ:

deg T^nS^{[n]}_{jl} 6 tn, H(T^nS^{[n]}_{jl} ) 6 C_1 ( 2(t + 1)^2H )_n n!, C1 = C1(m, t) > 0, j, l = 1, . . . , m, n ∈ N .

Ďőłăğăâěńìáâćő. Ćőáŕőńìğãěňáï àěłãààěŋâŋëňĺ áőőâŋőèěŋĺï-

ňĺ (0.14), ć łőâőàëå T_∗(z) ğăňěŋěŋő ŋă T (z). Ĺğ ŋĺå ŋěŕőáàěďáâćěŋŋő ćëâěłăěâ, çâő deg T^nS^{[n]}_{jl} 6 tn, j, l = 1, . . . , m, n ∈ N . Łàőňě âőčő, ŕőńăčăï

H_n = max 16j,l6m { H(T^nS[^n]_{jl} ) } , n ∈ N , ŕőńãçăěň:

T (z) d dz ( T^n(z)S[^n]_{jl} (z) ) ≪ H t+1∑ ν=0 z^ν · H_n d dz tn∑ μ=0 z^μ

≪ H t+1∑ ν=0 z^ν · tnH_n tn−1∑ μ=0 z^μ

≪ (t + 2)H · tnH_n tn+t∑ ν=0 z^ν , j, l = 1, . . . , m;

x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 74 T^n(z)S[^n]_{ji} (z) · T (z)S_{il}(z) ≪ H_n tn∑ ν=0 z^ν · H t∑ μ=0 z^μ

≪ H_n · (t + 1)H tn+t∑ ν=0 z^ν , j, i, l = 1, . . . , m;

nT^′(z)T^n(z)S[^n]_{jl} (z) ≪ nH d dz t+1∑ ν=0 z^ν · H_n tn∑ μ=0 z^μ

≪ (t + 1)nH t∑ ν=0 z^ν · H_n tn∑ μ=0 z^μ

≪ (t + 1)2nH · H_n tn+t∑ ν=0 z^ν , j, l = 1, . . . , m, n ∈ N , őâłãďă ĺ ĺğ àěłãààěŋâŋëå áőőâŋőèěŋĺľ ĺňěěň: T^n+1(z)S[^n+1]_{jl} (z) ≪ ( t(t + 2)nHH_n + (t + 1)mHH_n + (t + 1)2nHH_n )^{tn}+^t∑ ν=0 z^ν

≪ 2(t + 1)2(n + 1) ( 1 −^1_{2(t+1)2} +^m_{2(t+1)(n+1)} ) HH_n tn+t∑ ν=0 z^ν , j, l = 1, . . . , m, n ∈ N , ĺńĺ H_n+1 6 2(t + 1)2(n + 1) ( 1 −^1_{2(t+1)2} +^m_{2(t+1)(n+1)} ) HH_n, n ∈ N . Šăł łăł H_1 6 H, ŕőńãçăěň:

H_n+1 6 2^n(t + 1)2^nH^n+1(n + 1)! n∏ i=1 ( 1 −^1_{2(t+1)2} +^m_{2(t+1)(i+1)} ) , n ∈ N .

Ŕőáłőńìłã

1 −^1_{2(t+1)2} +^m_{2(t+1)(i+1)} ¿ 1 ŕàĺ i 6 m(t + 1) − 1;

1 −^1_{2(t+1)2} +^m_{2(t+1)(i+1)} 6 1 ŕàĺ i ¿ m(t + 1) − 1,

ďńï ńîąőčő ŋăâãàăńìŋőčő n ćëŕőńŋěŋő ŋěàăćěŋáâćő n∏ i=1 ( 1 −^1_{2(t+1)2} +^m_{2(t+1)(i+1)} )

6 C1 =^{m(t+1)−1∏}_{i=1}^(1 −^1_{2(t+1)2} +^m_{2(t+1)(i+1)}^),

łőâőàőě ĺ ğăćěàèăěâ ďőłăğăâěńìáâćő ńěňňë.

Ŕěàěľďěň âěŕěàì ł ŕőáâàőěŋĺî áĺáâěň ŕàĺąńĺęăîéĺå ńĺŋěľŋëå äőàň.

Ńěňňă 1.3. Ŕãáâì áőćőłãŕŋőáâì äãŋłæĺľ f_1(z), . . . , f_m(z) ŕàĺÄ ŋăďńěęĺâ łńăááã G(C, ˘). Šőčďă ďńï ńîąëå ŋăâãàăńìŋëå çĺáěń N ĺ M áãéěáâćãîâ ňŋőčőçńěŋë P_{—κ}(z) ∈ Q [z], —κ ∈ ˙, ãďőćńěâćőàïîÄ éĺě áńěďãîéĺň ãáńőćĺïň:

1) ŋě ćáě őŋĺ âőęďěáâćěŋŋő àăćŋë ŋãńî; 2) deg P_{—κ} < M ďńï ćáěå —κ ∈ ˙;

3) P_{—κ}(z) ∈ Z[z], —κ ∈ ˙ \ ^, ĺ ďńï ŕàőĺğćőńìŋőčő ε_1 > 0 ŕàĺ M > M1(N, ε1) ćëáőâă ňŋőčőçńěŋőć ãďőćńěâćőàïěâ ŋěàăÄ ćěŋáâćã

H(P—_κ) < C(1+^{ε1/}2)^M 2 , —κ ∈ ˙ \ ^, C2 = (C˘)^ω(^{ω−θ})^/(^{εθ}) = (C˘)^{1ε} ( 2−^{m−1} N+m−1 )(_N+_{m−}2 m−1 ) ;

x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 76

4) ŕőàïďőł ŋãńï ć âőçłě z = 0 łăęďőľ ĺğ ńĺŋěľŋëå äãŋłæĺőÄ ŋăńìŋëå äőàň (0.21) ŋě ŋĺęě

K = [ (ω − ε)M θ ] = [( 2 − m − 1 N + m − 1 − ε θ ) M ] .

Ďőłăğăâěńìáâćő. Řăááňőâàĺň àăğńőęěŋĺě ć áâěŕěŋŋőľ àïď âàěąãÄ

ěňëå ňŋőčőçńěŋőć:

P—_κ(z) = M−1∑ ν=0 P—_{κ,ν} z^ν , —κ ∈ ˙,

Ĺňěěň:

m∑ j=1 P—_{s−}—_{ej} (z)f_j(z) = m∑ j=1 ∞∑ μ=0 min{μ,M−1} ∑ ν=0 P—_{s−}—_{ej ,ν} f_{j,μ−ν}z^μ, —s ∈ ^.

Ąãďěň ĺáłăâì áőćőłãŕŋőáâì æěńëå çĺáěń P_{—κ,ν} , —κ ∈ ˙ \ ^, ν = 0, 1, . . . , M − 1, âăłĺå, çâő

m∑ j=1 M−1∑ ν=0 P—_{s−}—_{ej,ν} f_{j,μ−ν} = 0, μ = M, M + 1, . . . , K − 1, —s ∈ ^. (1.1)

Šőčďă, ŕőńăčăï

P—_{s,μ} = − m∑ j=1 μ∑ ν=0 P—_{s−}—_{ej,ν} f_{j,μ−ν} , μ = 0, 1, . . . , M − 1, —s ∈ ^, x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 77

ŕőńãçĺň:

R—_s(z) = P—_s(z) + m∑ j=1 P—_{s−}—_{ej} (z)f_j(z) = ∞∑ μ=K m∑ j=1 M−1∑ ν=0 P—_{s−}—_{ej ,ν} f_{j,μ−ν}z^μ, —s ∈ ^,

ĺŋëňĺ áńőćăňĺ, çâő ord_{z=0} R_{—s}(z) ¿ K, —s ∈ ^.

Ćőğìňěň ŕőáńěďőćăâěńìŋőáâì {φ_n}^∞_{n=1} ⊂ N ĺğ őŕàěďěńěŋĺï łńăááă G(C, ˘) ĺ ãňŋőęĺň ãàăćŋěŋĺï (1.1) ŋă φ_K :

m∑ j=1 M−1∑ ν=0 P—_{s−}—_{ej ,ν} φ_{s̄izeK} f_{j,μ−ν} = 0, μ = M, M + 1, . . . , K − 1, —s ∈ ^.

Ŕőńãçĺćèĺěáï θ(K − M) ãàăćŋěŋĺľ őâŋőáĺâěńìŋő (ω − θ)M ŋěĺğćěáâÄ ŋëå P_{—κ,ν} , —κ ∈ ˙ \ ^, ν = 0, 1, . . . , M − 1, ĺňěîâ æěńőçĺáńěŋŋëě łőíäÄ äĺæĺěŋâë, őčàăŋĺçěŋŋëě ŕő ňőďãńî ćěńĺçĺŋőľ γ^2(C˘)^{(1+ε1/4)K} , čďě ŕőáâőïŋŋăï γ ğăćĺáĺâ âőńìłő őâ ε_1 > 0. Śőčńăáŋő ńěňňě Ğĺčěńï (áň. ńěňňã 11 [20, čń.3]) áãéěáâćãěâ ŋěâàĺćĺăńìŋëľ ŋăąőà ňŋőčőçńěŋőć P—_κ(z) ∈ Z[z], —κ ∈ ˙ \ ^, ćëáőâă łăęďőčő ĺğ łőâőàëå ŋě ŕàěćőáåőďĺâ

( (ω − θ)Mγ^2(C˘)^{(1+ε1/4)K}

)_θ(_{K−M})_/((_{ω−θ})_{M−θ}(_{K−M})) 6^((C˘)^{(1+ε1/2)ωM/θ)(ω−θ)/ε} ŕàĺ ńîąőň ε_1 > 0 ĺ ŕàőĺğćőńìŋëå N, M > M_1(N, ε_1). Şâćěàęďěŋĺě ńěňňë ďőłăğăŋő.

x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 78

Ŕőńőęĺň

R[^n](z; —a) = ∑ —s:|—s|=N —a^{—s}R^{[n]}_{—s} (z)

= ∑ —κ:|—κ|=N —a^{—κ}P^{[n]}_{—κ} (z) + ∑ —κ:|—κ|=N−1 —a^{—κ}P^{[n]}_{—κ} (z) m∑ j=1 a_jf_j(z)

= D^n ( ∑ —κ:|—κ|=N —a^{—κ}P_{—κ}(z) + ∑ —κ:|—κ|=N−1 —a^{—κ}P_{—κ}(z) m∑ j=1 a_j f_j(z) )

= D^n ( ∑ —s:|—s|=N —a^{—s}R_{—s}(z) ) , n = 0, 1, 2, . . . , (1.2)

čďě P_{—κ}(z), —κ ∈ ˙, ĺ R_{—s}(z), —s ∈ ^, { ŕőáâàőěŋŋëě ć ńěňňě 1.3 ňŋőčőçńěŋë ĺ őâćěçăîéĺě ĺň ńĺŋěľŋëě äőàňë (0.21).

Ńěňňă 1.4. Ďńï íńěňěŋâőć ŕőáńěďőćăâěńìŋőáâĺ äãŋłæĺőŋăńìÄ ŋëå äőàň (1.2) áŕàăćěďńĺćë àěłãààěŋâŋëě áőőâŋőèěŋĺï

P[^n+1]

—κ (z) = d dz P[^n]—_κ (z) − m∑ l,j=1 (κ_j − δ_{lj} + 1)Q_{lj}(z)P^{[n]}_{—κ−—el+—ej} (z)

+ ( |—κ| − N + 1 )^m∑ l=1 Q_l0(z)P[^n]—_{κ−}—_{el} (z), —κ ∈ ˙, n ¿ 0; (1.3)

R[^n+1]—_s (z) = d dz R[^n]—_s (z) − m∑ l,j=1 (s_j − δ_{lj} + 1)Q_{lj}(z)R^{[n]}_{—s−—el+—ej} (z), —s ∈ ^, n ¿ 0. (1.4)

Őâáîďă, ć çăáâŋőáâĺ:

ă) äãŋłæĺĺ

P [^n]—_κ (z) =

T^n(z) n! P[^n]—_κ (z), —κ ∈ ˙, n = 0, 1, 2, . . . , (1.5) x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 79

ïćńïîâáï ňŋőčőçńěŋăňĺ áâěŕěŋĺ ŋě ćëèě M + tn − 1; ą) ŕőàïďőł ŋãńï ć âőçłě z = 0 äãŋłæĺőŋăńìŋëå ńĺŋěľŋëå äőàň

R[^n]—_s (z) =

T^n(z) n! R[^n]—_s (z), —s ∈ ^, n = 0, 1, 2, . . . , (1.6)

ŋě ŋĺęě K − n.

Ďőłăğăâěńìáâćő. Šàěąãěňëě àěłãààěŋâŋëě äőàňãńë (1.3), (1.4)

ćëâěłăîâ ĺğ áőőâŋőèěŋĺï

R[^n+1](z; —a) = DR[^n](z; —a), n = 0, 1, 2, . . . ,

ĺ őŕàěďěńěŋĺï (0.22) őŕěàăâőàă D.

ă) Ĺğ àěłãààěŋâŋëå áőőâŋőèěŋĺľ (1.3) ĺ ŕőáłőńìłã

T^n+1(z) d dz P(z) = T (z) d dz ( T^n(z)P(z) ) − nT^′(z)T^n(z)P(z), n = 0, 1, 2, . . . ,

ďńï ńîąőľ äãŋłæĺĺ P(z), ĺňěěň:

T^n+1(z)P[^n+1]—_κ (z) = T (z) d dz ( T^n(z)P[^n]—_κ (z) ) − nT^′(z)T^n(z)P[^n]—_κ (z) − m∑ l,j=1 (κ_j − δ_{lj} + 1)T (z)Q_{lj}(z) · T^n(z)P^{[n]}_{—κ−—el+—ej} (z)

+ ( |—κ| − N + 1 )^m∑ l=1 T (z)Q_l0(z) · T^n(z)P[^n]—_{κ−}—_{el} (z), —κ ∈ ˙, n = 0, 1, 2, . . . ,

Ŕàĺ n = 0 äãŋłæĺĺ P^{[0]}_{—κ} (z) = P_{—κ}(z), —κ ∈ ˙, ïćńïîâáï ňŋőčőçńěŋăÄ ňĺ áâěŕěŋĺ ŋě ćëèě M − 1 áőčńăáŋő ńěňňě 1.3. Ŕàőáâőľ ĺŋďãłæĺěľ ŕő n = 0, 1, 2, . . . ãąěęďăěňáï, çâő äãŋłæĺĺ (1.5) âăłęě ïćńïîâáï ňŋőčőÄ çńěŋăňĺ ĺ ĺňěîâ áâěŕěŋì ŋě ćëèě M + tn − 1. Őâáîďă áńěďãěâ ãâćěàęÄ ďěŋĺě ŕãŋłâă ă).

ą) Ĺğ àěłãààěŋâŋëå áőőâŋőèěŋĺľ (1.4) ĺ ććĺďã âőčő, çâő äãŋłæĺĺ R[0]—_s (z) = R—_s(z), —s ∈ ^, ĺňěîâ ć âőçłě z = 0 ŕőàïďőł ŋãńï ŋě ŋĺęě K, ĺŋďãłæĺěľ ŕő n = 0, 1, 2, . . . ğăłńîçăěň, çâő

ord_{z=0} R^{[n]}_{—s} (z) ¿ K − n, —s ∈ ^.

Őâáîďă áńěďãěâ őæěŋłă áŋĺğã ŕőàïďłă ŋãńï ńĺŋěľŋëå äőàň (1.6).

Ć ďăńìŋěľèěň ąãďěň ŕőńìğőćăâìáï áĺňćőńăňĺ —κ^∗ ĺ —s^∗ ďńï őąőğŋăÄ çěŋĺï ňãńìâĺĺŋďěłáőć (N − 1)—e_l∗ ĺ N —e_l∗ áőőâćěâáâćěŋŋő. Ůěàěğ ψ^′_n őąőğŋăçĺň ŋăĺňěŋìèĺľ őąéĺľ ğŋăňěŋăâěńì łőíääĺæĺěŋâőć ňŋőčőçńěŋă P [^n]—_κ∗ (z), n = 0, 1, 2, . . .

Ńěňňă 1.5. Ŕãáâì ε_1 > 0 ćëąàăŋő ć áőőâćěâáâćĺĺ á ŕãŋłÄ âőň 3) ńěňňë 1.3. Šőčďă ďńï ŋăâãàăńìŋëå çĺáěń ψ^′_n, ňŋőčőçńěŋőć P^{[n]}_{—κ}∗ (z) ĺ äőàň R^{[n]}_{—s}∗ (z) ŕàĺ M > M_2(N, ε_1) ¿ M_1(N, ε_1), n < (K − M)/(t + 1) ĺ |α| < 1/(2C) áŕàăćěďńĺćë őæěŋłĺ

ψ^′_n 6 C3¯(1+^{ε1/}2)^n(1+log^N), | |P [^n]—_{κ∗} (α) | | 6 C4^{(M}_n^{)(}2(t + 1)^2H^{)n(1+log N)}C^{(1+ε1)M}_2 , | |R[^n]—_{s∗} (α) | | 6 C5^{(M}_n^{)(}2(t + 1)^2H^{)n(1+log N)}C^{(1+ε1)M}_2^(C|α|^{)K−n}, C3 = C3(N, ε1) > 0, C4 = C4(N) > 0, C5 = C5(N) > 0. Łàőňě âőčő, ěáńĺ ćëŕőńŋěŋő ŋěàăćěŋáâćő n < (K − M)/(t + 1), âő ňŋőčőçńěŋ φ_{M+tn}ψ^′_nP^{[n]}_{—s}∗ (z) ∈ Z[z].

x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 81 Ďőłăğăâěńìáâćő. Ĺğ áőőâŋőèěŋĺľ (1.2), (1.3) ĺ áćőľáâćă (0.23)

áńěďãěâ, çâő

∑ —κ:|—κ|=N−1 —a^{—κ}P^{[n]}_{—κ} (z) =

T^n(z) n! ·D^n ( ∑ —κ:|—κ|=N−1 —a^{—κ}P_{—κ}(z) ) , n = 0, 1, 2, . . .

Ŕőíâőňã ňŋőčőçńěŋ P^{[n]}_{—κ}∗ (z) ïćńïěâáï łőíääĺæĺěŋâőň ŕàĺ —a^{—κ∗} ć äãŋłÄ æĺőŋăńìŋőľ äőàňě

T^n(z) n! · D^n ( ∑ —κ:|—κ|=N−1 —a^{—κ}P_{—κ}(z) ) .

Ďńï ěčő ŋăåőęďěŋĺï őŕàěďěńĺň áŋăçăńă łőíääĺæĺěŋâ ŕàĺ —a^{—κ∗} ć ćëàăÄ ęěŋĺĺ D^n(—a^{—κ}P_{—κ}(z)) ďńï łăęďőčő —κ, |—κ| = N − 1.

Ŕãáâì íńěňěŋâ —κ ∈ ˙ \ ^ äĺłáĺàőćăŋ. Řăááňőâàĺň ŕàőĺğćőńìŋőě àěèěŋĺě a_1(z), . . . , a_m(z) áĺáâěňë (0.10). Ďńï ŋěčő ćëŕőńŋěŋő

D^n ( —a^{—κ}(z)P_{—κ}(z) ) = d^n dz^n ( —a^{—κ}(z)P_{—κ}(z) ) .

Ŕőńőęĺň

b1(z) = · · · = b_{κ1} (z) = a1(z);

b_{κ1}+1(z) = · · · = b_{κ1}+_{κ2} (z) = a2(z); . . . . . . . . . ; b_{κ1}+_{···}+_{κm−1}+1(z) = · · · = b_{N−}1(z) = a_m(z);

b_N (z) = P—_κ(z).

x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 82

Šőčďă d^n dz^n ( —a^{—κ}(z)P_{—κ}(z) ) = d^n dz^n ( b1(z) · · · b_N (z) )

= ∑ n_1,...,nN ¿0 n_1+···+nN =n n! n1! · · · n_N ! b(^{n1})1 (z) · · · b(^{nN} )_N (z). (1.7)

Ěáńĺ b_i(z) = a_j(z) ďńï ŋěłőâőàőčő j, 1 6 j 6 m, âő

b(^{ni})_i (z) = m∑ l=1 S[^{ni}]_{jl} (z)a_l(z)

áőčńăáŋő ãàăćŋěŋĺïň (0.11). Ŕőíâőňã ćłńăď łăęďőčő âăłőčő ňŋőęĺâěńï ĺğ (1.7) ć łőíääĺæĺěŋâ ŕàĺ —a^{—κ∗} (z), čďě —κ^∗ = (N −1)—e_l∗ , ąãďěâ ć âőçŋőáâĺ àăćěŋ S^{[ni]}_{jl}∗ (z), ĺ, áńěďőćăâěńìŋő, íâőâ łőíääĺæĺěŋâ ąãďěâ àăćěŋ ∑ n_1,...,nN ¿0 n_1+···+nN =n n! n1! · · · n_N ! S[^{n1}]1_l∗ (z) · · · S

[n_{κ1} ] 1l^∗ (z)S [n_{κ1+1}] 2l^∗ (z) · · · S [n_{κ1+κ2} ] 2l^∗ (z) · · ·

×S [n_{κ1+···+κm−1+1}] ml∗ (z) · · · S^{[nN−1]}_{ml}∗ (z)P^{(nN )}_{—κ} (z). Šăłĺň őąàăğőň,

P [^n]—_κ∗ (z) = ∑ —κ:|—κ|=N−1 ∑ n_1,...,nN ¿0 n_1+···+nN =n w(—κ; n1, . . . , n_N ), (1.8)

čďě w(—κ; n1, . . . , n_N ) = T^{n1} (z)S[^{n1}]1_l∗ (z) n1! · · · T^{nκ}1 (z)S [n_{κ1} ] 1l^∗ (z)

n_{κ1} ! × T^{nκ}1^{+1} (z)S

[n_{κ1+1}] 2l^∗ (z)

n_{κ1}+1! · · · T^{nκ}1^{+κ}2 (z)S

[n_{κ1+κ2} ] 2l^∗ (z)

n_{κ1}+_{κ2} ! · · ·

× T^{nκ1+···+κm−1+1} (z)S [n_{κ1+···+κm−1+1}] ml∗ (z) n_{κ1}+_{···}+_{κm−1}+1! · · · T^{nN−1} (z)S[^{nN−1}]_{ml}∗ (z) n_{N−}1! ×T^{nN} (z) P (^{nN} )—_κ (z) n_N ! .

x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 83

Şŕőàïďőçĺň çĺáńă n_1, n_2, . . . , n_N ć ŕőàïďłě ãąëćăŋĺï: n_{i1} ¿ n_{i2} ¿ · · · ¿ n_{iN} . Šőčďă, ŕőáłőńìłã n1 + n2 + · · · + n_N = n, ćëŕőńŋěŋë ŋěÄ àăćěŋáâćă n_{i1} 6 n, n_{i2} 6 [_n 2 ] , . . . , n_{iN} 6 [_n N ] . Śńěďőćăâěńìŋő,

H ( T^{nij} (z)S [n_{ij} ] ·l∗ (z) n_{ij} ! ) 6 C1^(2(t + 1)^2H^{)n/j}, j = 1, . . . , N, ij ≠ N, áőčńăáŋő ńěňňě 1.2 ĺ

H ( T^{nij} (z) ) 6^((t + 2)H^{)nij} 6 C1^(2(t + 1)^2H^{)n/j}, ij = N.

Łàőňě âőčő, ďńï ŕőáńěďőćăâěńìŋőáâĺ {ψ_n}_{n∈}N ĺğ őŕàěďěńěŋĺï 2 ććĺÄ ďã (0.12) ćëŕőńŋěŋő

ψ[_{n/j}] T^{nij} (z)S [n_{ij} ] ·l∗ (z) n_{ij} ! ∈ Z[z], j = 1, . . . , N, i_j ≠ N.

Ŕőíâőňã ĺ á ãçěâőň âőčő, çâő

H ( P (^{nN} )—_κ (z)

n_N ! ) 6^{( M}_{nN}^)H(P—κ) 6^{(M}_n^)C^{(1+ε1/2)M}_2 ,

P (^{nN} )—_κ (z) n_N ! ∈ Z[z], T^{nN} (z) ∈ Z[z], n_N 6 n < M/2, M > M1(N, ε1), x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 84 ŕőńãçăěň:

N∏ j=1 ψ[_{n/j}] · w(—κ; n1, . . . , n_N ) ∈ Z[z], —κ ∈ ˙ \ ^, n_1, . . . , n_N ¿ 0, n_1 + · · · + n_N = n < M/2,

ĺ áőčńăáŋő ńěňňăň 1.2 ĺ 1.1

deg w(—κ; n_1, . . . , n_N ) 6 t(n_1 + · · · + n_{N−1}) + (t + 1)n_N + (M + tn_N − 1)

6 M + (2t + 1)n − 1, H ( w(—κ; n1, . . . , n_N ) ) 6^(M + (2t + 1)n^{)N+1} · C^N_1^(2(t + 1)^2H^{)ngN} × ( M n ) C(1+^{ε1/}2)^M 2 , —κ ∈ ˙ \ ^, n_1, . . . , n_N ¿ 0, n_1 + · · · + n_N = n < M/2,

čďě g_N = 1 + 12 + 13 + · · · + 1_N 6 1 + log N.

Ŕőńìğãïáì ŕàěďáâăćńěŋĺěň (1.8), ŋăåőďĺň, çâő ďńï ğăďăŋŋőčő ε_1 > 0

ψ^′_n 6 N∏ j=1 ψ[_{n/j}] 6 (γ^′)^N ¯(1+^{ε1/}2)^{ngN} 6 C3¯(1+^{ε1/}2)^n(1+log^N),

n < M/2, x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 85

á ŋěłőâőàőľ ŕőáâőïŋŋőľ C_3, ğăćĺáïéěľ âőńìłő őâ N ĺ ε_1,

H(P [^n]—_κ∗ ) 6 ( N + m − 2 N − 1 )( n + N − 1 n ) · ( M + (2t + 1)n

)_N+1

× C^N1 ( 2(t + 1)^2H )_{ngN} · ( M n ) C(1+^{ε1/}2)^M 2 6 C6(3M)^{2N (}2(t + 1)^2H^{)n(1+log N)} ·^{(M}_n^)C^{(1+ε1/2)M}_2 , C6 = C6(N) > 0, n < M/2,

ĺ ďńï |α| < 1, M > M^′_2(N, ε_1) ćëŕőńŋěŋő

| |P [^n]—_{κ∗} (α) | | 6 (M + tn)H(P^{[n]}_{—κ}∗ ) 6 C4^{(M}_n^{)(}2(t + 1)^2H^{)n(1+log N)}C^{(1+ε1)M}_2 , n < M/2,

á ŋěłőâőàőľ ŕőńőęĺâěńìŋőľ ŕőáâőïŋŋőľ C_4 = C_4(N).

Ěáńĺ ŕőńőęĺâì

P [^n]—_κ∗ (z) = M+tn−1 ∑ ν=0 P [^n]—_κ∗_{,ν} z^ν , n ∈ Z+,

âő

R[^n]—_s∗ (z)−P [^n]—_s∗ (z) = P [^n]—_κ∗ (z)f_l∗ (z) = ∞∑ μ=0 min{μ,M+tn−1} ∑ ν=0 P [^n]—_κ∗_{,ν} f_l∗_{,μ−ν}z^μ, n ∈ Z+.

x II.1 Čàăďãĺàőćăŋŋëě ŕàĺąńĺęěŋĺï Ŕăďě 86 Ŕőáłőńìłã

deg P^{[n]}_{—s}∗ (z) 6 M + tn − 1 < K − n 6 ord_{z=0} R^{[n]}_{—s}∗ (z), n < K − M t + 1 , ĺňěěň:

R[^n]—_s∗ (z) = ∞∑ μ=K−n M+tn−1 ∑ ν=0 P [^n]—_κ∗_{,ν} f_l∗_{,μ−ν}z^μ;

P [^n]—_s∗ (z) = − M+tn−1 ∑ μ=0 μ∑ ν=0 P [^n]—_κ∗_{,ν} f_l∗_{,μ−ν} z^μ, n < K − M t + 1 .

Őâáîďă ďńï M > M^{′′}_2 (N, ε_1), |α| < 1/(2C) ŕőńãçăěň:

|R[^n]—_s∗ (α)| 6 (M + tn)H(P [^n]—_κ∗ ) ∞∑ μ=K−n C(1+^{ε1/}8)^μ|α|^μ 6 (M + tn)H(P^{[n]}_{—κ}∗ )C^{ε1(K−n)/8(}C|α|^{)K−n ∞∑}_{μ=0}^{(C1+ε1/8}_{2C}^{)μ} 6 (M + tn)H(P^{[n]}_{—κ}∗ )C^{ε1M/4(}C|α|^{)K−n ∞∑}_{μ=0}^{( 2}_3^{)μ} 6 C5^{(M}_n^{)(}2(t + 1)^2H^{)n(1+log N)}C^{(1+ε1)M}_2^(C|α|^{)K−n}, n < K − M t + 1 , ĺ

φ_M+_{tn}ψ^′_nP [^n]—_s∗ (z) = − M+tn−1 ∑ μ=0 μ∑ ν=0 ψ^′_nP [^n]—_κ∗_{,ν} · φ_M+_{tn}f_l∗_{,μ−ν}z^μ ∈ Z[z].

Őáâăńőáì ŕőńőęĺâì M_2(N, ε_1) = max{M^′_2(N, ε_1), M^{′′}_2 (N, ε_1)}.

Ńěňňă ďőłăğăŋă ŕőńŋőáâìî.

x2. Ŕěàěåőď ł çĺáńőćëň ńĺŋěľŋëň äőàňăň Ńěňňă 2.1. Ŕàĺ M > M_3(N) äãŋłæĺőŋăńìŋëľ őŕàěďěńĺâěńì det ( P [^n]—_κ (z) ) n=0,1,...,ω−1;—κ∈˙ (2.1) őâńĺçěŋ őâ ŋãńï.

Ďőłăğăâěńìáâćő íâőčő äăłâă ŕőćâőàïěâ őąéãî áåěňã ďőłăğăâěńì-

áâćă ńěňňë 3.3 čńăćë I, őďŋăłő, ğŋăçĺâěńìŋő ŕàőéě ŕőáńěďŋěčő.

Ŕàěďŕőńőęĺň, çâő őŕàěďěńĺâěńì (2.1) àăćěŋ ŋãńî âőęďěáâćěŋŋő, â.ě. àăŋč áőćőłãŕŋőáâĺ äőàň R^{[0]}(z; —a), R^{[1]}(z; —a), R^{[2]}(z; —a), . . . àăćěŋ ~ω,

1 6 ~ω < ω. Śőčńăáŋő ńěňňě 6 [20, čń.3] íâő őğŋăçăěâ ńĺŋěľŋãî ŋěÄ

ğăćĺáĺňőáâì äãŋłæĺőŋăńìŋëå äőàň

R[^n](z; —a) = ∑ —κ:|—κ|=N —a^{—κ}P^{[n]}_{—κ} (z) + ∑ —κ:|—κ|=N−1 —a^{—κ}P^{[n]}_{—κ} (z) m∑ j=1 a_jf_j(z),

n = 0, 1, . . . , ~ω − 1, Šăłĺň őąàăğőň, ć ňăâàĺæě ( P [^n]—_κ (z) ) n=0,1,...,~ω−1;—κ∈˙ (àăŋčă ~ω) ňőęŋő ćëąàăâì ~ω ńĺŋěľŋő ŋěğăćĺáĺňëå áâőńąæőć. Ěáńĺ ďěÄ ńăâì âăłőľ ćëąőà ŕőáńěďőćăâěńìŋő ďćĺčăïáì \áńěćă ŋăŕàăćő" (ć ńěłáĺÄ łőčàăäĺçěáłőň ŕőàïďłě) ŕő áâőńąæăň á ŋőňěàăňĺ —κ ∈ ˙, âő ąăğĺáŋëě áâőńąæë ąãďãâ ĺňěâì ŋőňěàă ĺğ ŋěłőâőàőčő ňŋőęěáâćă ~˙ ⊂ ˙, ŕàĺçěň á ŋěłőâőàëňĺ àăæĺőŋăńìŋëňĺ äãŋłæĺïňĺ

D—_{κ,}—_κ′ (z) ∈ C (z), D—_{κ,}—_κ′ (z) ≡ 0, —κ^′ ≺ —κ, —κ ∈ ~˙, —κ^′ ∈ ˙ \ ~˙, (2.2) x II.2 Ŕěàěåőď ł çĺáńőćëň ńĺŋěľŋëň äőàňăň 88

ćëŕőńŋïîâáï àăćěŋáâćă

P [^n]—_{κ′} (z) = ∑ —κ∈~˙ P [^n]—_κ (z)D—_{κ,}—_κ′ (z) = ∑ —κ∈~˙ —κ≺—κ^′ P [^n]—_κ (z)D—_{κ,}—_κ′ (z),

n = 0, 1, . . . , ~ω − 1, —κ^′ ∈ ˙ \ ~˙.

Šăłĺň őąàăğőň,

´ = ´(z) = det ( P [^n]—_κ (z) ) n=0,1,...,~ω−1;—κ∈~˙ ≢ 0,

ĺ áőčńăáŋő ńěňňě 1.4ă) ŋăåőďĺň, çâő

deg ´ < ~ωM + ~ω(~ω − 1) 2 t. (2.3)

Łăł ãęě őâňěçăńőáì ć čńăćě I, àăæĺőŋăńìŋëě äãŋłæĺĺ D_{—κ,—κ}′ , —κ ∈ ~˙, —κ^′ ∈ ˙ \ ~˙, ňőčãâ ąëâì ŕàěďáâăćńěŋë ć ćĺďě

D—_{κ,}—_κ′ = − λ—_{κ,}—_κ′ λ , λ ≢ 0, —κ ∈ ~˙, —κ^′ ∈ ˙ \ ~˙, (2.4)

čďě λ ĺ λ_{—κ,—κ}′ { ňĺŋőàë ŕőàïďłă (ω − ~ω) ŋěłőâőàőľ äãŋďăňěŋâăńìŋőľ ňăâàĺæë àěèěŋĺľ áĺáâěňë

d dz x—_κ = − m∑ l,j=1 κ_jQ_{lj}(z)x—_{κ−}—_{ej}+—_{el} + ( N − |—κ| )^m∑ l=1 Q_l0(z)x—_κ+—_{el} , —κ ∈ ˙,

(2.5) ŕőàïďłă ω. Ć ďőłăğăâěńìáâćě ńěňňë 8 [20, čń.3, c. 102{103] ąëńő ŕőłăğăÄ ŋő, çâő áãňňă áâěŕěŋěľ çĺáńĺâěńï łăęďőľ àăæĺőŋăńìŋőľ äãŋłæĺĺ (2.4) x II.2 Ŕěàěåőď ł çĺáńőćëň ńĺŋěľŋëň äőàňăň 89

ĺ ĺå őąéěčő ğŋăňěŋăâěńï ŋě ŕàěćőáåőďĺâ ŋěłőâőàőľ ŕőáâőïŋŋőľ C_7 , ğăćĺÄ áïéěľ âőńìłő őâ áĺáâěňë ńĺŋěľŋëå ďĺääěàěŋæĺăńìŋëå ãàăćŋěŋĺľ (2.5), łőâőàăï, ć áćőî őçěàěďì, őďŋőğŋăçŋő őŕàěďěńïěâáï áĺáâěňőľ (0.5) ĺ çĺáÄ ńőň N. Ŋő ććĺďã ńĺŋěľŋőľ ŋěğăćĺáĺňőáâĺ äãŋłæĺľ 1, f_1(z), . . . , f_m(z) ŋăď C (z) ŕő ńěňňě 3 [20, čń.3] áĺáâěňă (0.5) őŕàěďěńěŋă äãŋłæĺïňĺ f_1(z), . . . , f_m(z) őďŋőğŋăçŋő. Ŕőíâőňã C7 = C7(f1, . . . , f_m; N).

Śàăćŋĺćăï łőíääĺæĺěŋâë ŕàĺ —a^{—s}, —s ∈ ^, ć (1.2), áőčńăáŋő (1.5) ĺ (1.6) ŕőńãçăěň:

R[^n]—_s (z) = P [^n]—_s (z) + m∑ j=1 P [^n]—_{s−}—_{ej} (z)f_j (z) = ∑ —κ∈˙ P [^n]—_κ (z)x—_{κ,}—_s( —f), n = 0, 1, . . . , ~ω − 1, —s ∈ ^,

čďě äãŋłæĺĺ x_{—κ,—s}( —f), —κ ∈ ˙, —s ∈ ^, őŕàěďěńïîâáï àăćěŋáâćăňĺ

x—_{κ,}—_s( —f) = δ—_{κ,}—_s, ěáńĺ |—κ| = N;

x—_{κ,}—_s( —f) = m∑ j=1 δ—_κ+—_{ej,}—_sf_j(z), ěáńĺ |—κ| = N − 1, —s ∈ ^.

Ŕőíâőňã

R[^n]—_s (z) = ∑ —κ∈~˙ P [^n]—_κ (z)x—_{κ,}—_s( —f) + ∑ —κ^′∈˙\~˙ P [^n]—_{κ′} (z)x—_κ′_,—_s( —f)

= ∑ —κ∈~˙ P [^n]—_κ (z) ( x—_{κ,}—_s( —f) + ∑ —κ^′∈˙\~˙ D—_{κ,}—_κ′ (z)x—_κ′_,—_s( —f) )

= ∑ —κ∈~˙ P [^n]—_κ (z)~x—_{κ,}—_s( —f), n = 0, 1, . . . , ~ω − 1, —s ∈ ^, (2.6) x II.2 Ŕěàěåőď ł çĺáńőćëň ńĺŋěľŋëň äőàňăň 90 čďě

~x—_{κ,}—_s( —f) = x—_{κ,}—_s( —f) + ∑ —κ^′∈˙\~˙ D—_{κ,}—_κ′ (z)x—_κ′_,—_s( —f), —κ ∈ ~˙, —s ∈ ^.

Śőčńăáŋő ŕàěďńőęěŋĺî 2.1 (ĺ ńěňňě 4.1 ć áńãçăě m = 2) čńăćë I ďńï ňŋőęěáâćă ~˙ ⊂ ˙ ŋăľďãâáï ňŋőęěáâćă ˙_1 ⊂ ~˙ ĺ ^_1 ⊂ ^, ďńï łőâőàëå

det ( ~x—_{κ,}—_s( —f) ) —κ∈˙_1;—s∈^_1 ≢ 0, (2.7)

ĺ ćěńĺçĺŋă ~θ = Card ˙_1 = Card ^_1 ãďőćńěâćőàïěâ ŋěàăćěŋáâćã

~ω ~θ 6^{ω − 1N+m−1}_θ 6^{ω − ε − εN+m−1}_θ . Őąőğŋăçăï çěàěğ D(z) ŋăĺňěŋìèĺľ őąéĺľ ğŋăňěŋăâěńì àăæĺőŋăńìŋëå äãŋłæĺľ (2.2), ŕőńãçăěň, çâő őŕàěďěńĺâěńì χ = χ ( z, f1(z), . . . , f_m(z) ) ňăâàĺæë ( D(z)~x—_{κ,}—_s( —f) | δ—_{κ,}—_r ) —κ∈~˙;—s∈^_1,—r∈~˙\˙_1 , (2.8)

á âőçŋőáâìî ďő ğŋăłă àăćŋëľ ŕàőĺğćěďěŋĺî D^{~θ}(z) ĺ (2.7), ěáâì őâńĺçÄ ŋëľ őâ ŋãńï ňŋőčőçńěŋ őâ äãŋłæĺľ f_1(z), . . . , f_m(z) á łőíääĺæĺěŋâăňĺ ĺğ C [z]. Ć âő ęě ćàěňï

deg D(z) < C_7, deg ( D(z) · D—_{κ,}—_κ′ (z) ) < C7, —κ ∈ ~˙, —κ^′ ∈ ˙ \ ~˙,

ĺ äãŋłæĺĺ D(z)~x_{—κ,—s}( —f), —κ ∈ ~˙, —s ∈ ^_1, ïćńïîâáï ńĺŋěľŋëňĺ äőàÄ ňăňĺ őâ 1, f_1(z), . . . , f_m(z) á łőíääĺæĺěŋâăňĺ ĺğ C [z] ĺ őæěŋłőľ C_7 ŋă áâěŕěŋĺ íâĺå łőíääĺæĺěŋâőć. Ŕőíâőňã áâěŕěŋì χ łăł ňŋőčőçńěŋă őâ z ŋě ćëèě ~θC_7 ĺ ŕő ńěňňě 4 [20, čń.3] ŕőàïďőł ŋãńï χ(z) łăł ńĺŋěľŋőľ äőàňë őâ ćáěćőğňőęŋëå ňőŋőňőć f^{ν1}_1 (z) · · · f^{νm}_m (z) áâěŕěŋĺ ŋě ćëèě ~θ ć âőçłě z = 0 őčàăŋĺçěŋ áćěàåã ŋěłőâőàőľ ŕőńőęĺâěńìŋőľ ŕőáâőïŋŋőľ C8 = C8(f1, . . . , f_m; ~θ; ~θC7) = C8(f1, . . . , f_m; N). Şňŋőęĺň âěŕěàì ňăâàĺæã

( P [^n]—_κ (z) ) n=0,1,...,~ω−1;—κ∈~˙,

őŕàěďěńĺâěńì łőâőàőľ àăćěŋ ´, áŕàăćă ŋă ňăâàĺæã (2.8) ĺ áőčńăáŋő áőÄ őâŋőèěŋĺïň (2.6) ŕőńãçĺň ňăâàĺæã

( D(z)R[^n]—_s (z) | | P [^n]—_r (z))_n =0,1,...,~ω−1;—s∈^_1,—r∈~˙\˙_1 .

Ěě őŕàěďěńĺâěńì àăćěŋ ´χ ≢ 0. Ć ŕěàćëå ~θ áâőńąæăå íâőľ ňăâàĺæë áâőïâ äãŋłæĺĺ, ŕőàïďőł ŋãńï łőâőàëå ć âőçłě z = 0 ŋě ŋĺęě K − ~ω ŕő ńěňňě 1.4ą). Šăłĺň őąàăğőň,

ord_{z=0} ´χ ¿ ~θ(K − ~ω).

Ś ďàãčőľ áâőàőŋë,

ord_{z=0} ´χ = ord_{z=0} ´ + ord_{z=0} χ 6 ord_{z=0} ´ + C_8,

ĺ ğŋăçĺâ, ord_{z=0} ´ > ~θ(K − ~ω) − C_8. (2.9)

Őâáîďă ĺ áőčńăáŋő (2.3) ĺňěěň:

0 6 deg ´ − ord_{z=0} ´ < ~ωM −^~θK +^{~ω(~ω − 1)}_2 t +^~θ~ω + C8 6 ~ωM −^~θ^{ω − ε}_θ M + C9 6^~θ^{ω − ε − εN+m−1}_θ M −^~θ^{ω − ε}_θ M + C9 = − ~θ θ · ε N + m − 1 M + C9 6 −^ε_{θ(N + m − 1)} M + C9,

C9 = C9(f1, . . . , f_m; N). (2.10)

Ŕőáłőńìłã ćěńĺçĺŋë ε ĺ N + m − 1 ŕőńőęĺâěńìŋë, ďńï ćáěå M > M3(ε, N) = M3(N) ŋěàăćěŋáâćő (2.10) áâăŋőćĺâáï ŕàőâĺćőàěçĺćëň. Śńěďőćăâěńìŋő, ŕàĺ íâĺå ğŋăçěŋĺïå M ŕàěďŕőńőęěŋĺě ő âőň, çâő őŕàěÄ ďěńĺâěńì (2.1) àăćěŋ ŋãńî, ŋěćěàŋő. İâő ğăćěàèăěâ ďőłăğăâěńìáâćő ńěňňë.

Ńěňňă 2.2. Ŕàĺ M > M3(N) áŕàăćěďńĺćő àăćěŋáâćő

´(z) = det ( P [^n]—_κ (z) ) n=0,1,...,ω−1;—κ∈˙ = z ord_{z=0} ´´ 0(z),

čďě ´_0(z) { ňŋőčőçńěŋ, ´_0 ≢ 0 ĺ deg ´_0 < εM + C_{10}, čďě ŕőńőęĺÄ âěńìŋăï ŕőáâőïŋŋăï C_{10} ğăćĺáĺâ âőńìłő őâ N.

Ďőłăğăâěńìáâćő. Ćőáŕőńìğãěňáï ŋěàăćěŋáâćăňĺ (2.3) ĺ (2.9) á ~ω = ω, ~θ = θ:

deg ´_0 = deg ´− ord_{z=0} ´ < ωM + ω(ω − 1) 2 t−θ(K −ω)+C8 6 εM +C10, çâő ĺ âàěąőćăńőáì.

Śńěďãîéĺě ďćă ãâćěàęďěŋĺï (ćâőàőě ïćńïěâáï ŋěŕőáàěďáâćěŋŋëň áńěďáâćĺěň ŕěàćőčő) àěăńĺğãîâ ŕěàěåőď őâ ŕőáâàőěŋŋëå čàăďãĺàőćăŋÄ ŋëå ŕàĺąńĺęěŋĺľ Ŕăďě ł ŕàĺąńĺęăîéĺň çĺáńőćëň ńĺŋěľŋëň äőàÄ ňăň. Ďőłăğăâěńìáâćő ŕěàćőľ ńěňňë őáãéěáâćńïěâáï á ŕőňőéìî áâăćÄ èĺå ãęě áâăŋďăàâŋëňĺ àăááãęďěŋĺľ Ğĺčěńï, ĺ ŕőíâőňã őŕãáłăěâáï (áň., ŋăŕàĺňěà, ďőłăğăâěńìáâćő ńěňňë 10 [20, čń.3]).

Ńěňňă 2.3. Ŕàĺ M > M_3(N) àăŋč çĺáńőćőľ ňăâàĺæë ( P [^n]—_κ (α) ) n=0,1,...,ω+[εM]+C_{10};—κ∈˙ àăćěŋ ć âőçŋőáâĺ ω.

Ńěňňă 2.4. Ŕàĺ M > M_3(N) àăŋč çĺáńőćőľ ňăâàĺæë ( P [^n]—_s∗ (α) P [^n]—_κ∗ (α) ) n=0,1,...,ω+[εM]+C_{10} , čďě, łăł ĺ àăŋìèě, —s^∗ = N —e_l∗ , —κ^∗ = (N − 1)—e_l∗ , àăćěŋ ďćãň.

Ďőłăğăâěńìáâćő âěőàěňë 3. Ćëąěàěň ŕő ğăďăŋŋëň η > η_0 ĺ

ε > 0 çĺáńő ε1(η, ε, α) > 0 âăłĺň őąàăğőň, çâőąë ďńï ŕőáâőïŋŋőľ

C11 = b(^t+1)^{ε1} ( C|α| )_{−εε1} C1+^{ε1}0

ćëŕőńŋïńőáì ŋěàăćěŋáâćő

η1 = η + η0 2 > (1 + tε) log b + log C_{11} (1 − (m + t + 1)ε) log b − log C_{11} − (2 − (m + 1)ε) log(C|a|) . (2.11) x II.2 Ŕěàěåőď ł çĺáńőćëň ńĺŋěľŋëň äőàňăň 94

Ŕőńőęĺň

M_∗ = M_∗(N, ε1, α) = max { M2(N, ε1), M3(N), log(C_3C_4C_5)

ε1 log b , (2 + ε_1)(C_{10} + ω) εε1 } .

Šőčďă ŕàĺ ńîąëå ŋăâãàăńìŋëå M > M_∗ áŕàăćěďńĺćë ãâćěàęďěŋĺï ńěňň 1.5, 2.4 ĺ ŋěàăćěŋáâćă C3C4C5 6 b^{ε1M} , εM + C10 + ω < ( 1 +^{ε1}_2 ) (εM + C_{10} + ω) 6 (1 + ε_1)εM.

Łàőňě âőčő, ŕàĺ ćáěå M > M_∗ ĺ n < εM + C_{10} + ω ćëŕőńŋïîâáï ŋěàăÄ ćěŋáâćă ( M n ) = (M − n + 1) · · · (M − 1)M n! < M^n (n/e)^n 6 ( e ε )_{εM}+_{C10}+_ω

6 exp^{(1 − log ε)(1 + ε1)εM^}; K − n ¿ ( ω − ε θ − ε − εε1 ) M = ( 2 − m − 1 N + m − 1 − ε θ − ε − εε1 ) M ¿^(2 −^{m − 1}_{1ε − 1} − ε^(1 +^1_m^) − εε1^)M ¿^(2 − (m + 1)ε − εε1^)M.

Ŕőíâőňã ďńï ğăďăŋŋőľ C_{11} > C_0 ĺ ćáěå M > M_∗ ŕàĺ n < εM + C_{10} + ω áőčńăáŋő ńěňňě 1.5 áŕàăćěďńĺćë őæěŋłĺ:

φ_M+_{tn}ψ^′_nb^M+^{tn}|P [^n]—_κ∗ (α)| 6 ( b1+^{tε}(C|α|)^{εε1} C11 )_M 6 ( b1+^{tε}C11 )_M , φ_M+_{tn}ψ^′_nb^M+^{tn}|R[^n]—_s∗ (α)| 6 ( b1+^{tε}(C|α|)^{εε1} C11 )_M ( C|α| )_{K−n} 6^(b^{1+tε}C11(C|a/b|)^{2−(m+1)ε)M} ._{(2.12)}

x II.2 Ŕěàěåőď ł çĺáńőćëň ńĺŋěľŋëň äőàňăň 95

Ćőğìňěň âěŕěàì

q_∗ = max { 1 2 exp { (1 + tε) log b + log C_{11} η1 M_∗ } ,

exp { (η_1 + 1) log 2 + (1 + tε) log b + log C_{11} η − η1 }} .

Šőčďă, ŕőńăčăï ďńï ŕàőĺğćőńìŋőľ çĺáńőćőľ ńĺŋěľŋőľ äőàňë r = qf_l∗ (α) − p, p ∈ Z, q ∈ N , q > q_∗,

M = [ η1 log(2q) (1 + tε) log b + log C_{11} ] + 1, (2.13)

ŕőńãçĺň, çâő M > M_∗. Łàőňě âőčő, ŕàĺ q > q_∗ ćëŕőńŋïěâáï ŋěàăćěŋÄ áâćő

M · ( (1 + tε) log b + log C_{11}

) 6 η1 log(2q) + (1 + tε) log b + log C11

< η log q − log 2. (2.14)

Śőčńăáŋő ńěňňě 2.4 ďńï M > M_∗ áãéěáâćãěâ n < εM +C_{10}+ω âăłőě, çâő qP [^n]—_s∗ (α) + pP [^n]—_κ∗ (α) ≠ 0.

Šőčďă

P [^n]—_κ∗ (α)r = − ( qP [^n]—_s∗ (α) + pP [^n]—_κ∗ (α) ) + q ( P [^n]—_s∗ (α) + P [^n]—_κ∗ (α)f_l∗ (α) )

ĺ ŕőáłőńìłã

φ_M+_{tn}ψ^′_nb^M+^{tn} ( qP [^n]—_s∗ (a/b) + pP [^n]—_κ∗ (a/b) ) ïćńïěâáï æěńëň çĺáńőň, őâńĺçŋëň őâ ŋãńï, φ_M+_{tn}ψ^′_nb^M+^{tn}|P [^n]—_κ∗ (α)| · |r| ¿ 1 − φ_M+_{tn}ψ^′_nb^M+^{tn}|R[^n]—_s∗ (α)| · q. Śőčńăáŋő őæěŋłăň (2.12) ĺ ćëąőàã (2.11), (2.13) ĺňěěň:

φ_M+_{tn}ψ^′_nb^M+^{tn}|R[^n]—_s∗ (α)| 6 exp { M · ( − ( 1 − (m + t + 1)ε ) log b

+ log C_{11} + ( 2 − (m + 1)ε ) log ( C|a| ))} 6 exp^{−^{η1 log(2q)}

(1 + tε) log b + log C_{11} × (1 + tε) log b + log C_{11} η1 }

=^1_2 q^{−1},

őâłãďă φ_M+_{tn}ψ^′_nb^M+^{tn}|P [^n]—_κ∗ (α)| · |r| ¿ 12 .

Ś ŕőňőéìî őæěŋőł (2.12), ćëąőàă (2.13) ĺ ŋěàăćěŋáâćă (2.14) ŕőńãçăěň:

|r| ¿^1_2 exp^{−M ·^((1 + tε) log b + log C11^{)}} > q^{−η}.

Ŕőáńěďŋěě ŋěàăćěŋáâćő ğăćěàèăěâ ďőłăğăâěńìáâćő âěőàěňë 3.

x3. Řăæĺőŋăńìŋëě ŕàĺąńĺęěŋĺï őąőąéěŋŋëå ŕőńĺńőčăàĺäňőć

Řăááňăâàĺćăîâáï äãŋłæĺĺ

f_l(z) = ∞∑ ν=1 z^ν (ν + λ)^l , l = 1, . . . , m, λ ∈ Q \ {−1, −2, . . . }, (3.1) (őąőąéěŋŋëě ŕőńĺńőčăàĺäňë).

Ńěňňă 3.1. Ťãŋłæĺĺ (3.1) ăńčěąàăĺçěáłĺ ŋěğăćĺáĺňë ŋăď C (z).

Ďőłăğăâěńìáâćő íâőčő ãâćěàęďěŋĺï ŕàőćőďĺâáï á ŕőňőéìî âăł

ŋăğëćăěňőčő \ăàĺäňěâĺçěáłőčő" ňěâőďă (áň. [20, čń.8]). Ŕãáâì λ = a/b, čďě a ∈ Z, b ∈ N { ćğăĺňŋő ŕàőáâëě çĺáńă. Őąőğŋăçĺň çěàěğ t ŕàőÄ ĺğćőńìŋőě ŋăâãàăńìŋőě çĺáńő. Ŕő âěőàěňě Ďĺàĺåńě ć ăàĺäňěâĺçěáłőľ ŕàőčàěááĺĺ {a + bν}^∞_{ν=0} áőďěàęĺâáï ąěáłőŋěçŋőě ňŋőęěáâćő ŕàőáâëå çĺáěń. Ŕőíâőňã ňőęŋő ćëąàăâì ŋăâãàăńìŋőě μ > max{t, −2a/b} âăłőě, çâő çĺáńő a + bμ ïćńïěâáï ŕàőáâëň. Šőčďă âőçŋëě ğŋăňěŋăâěńĺ çĺáěń 1 (μ + λ)^l = b^μ (a + bμ)^l , l = 1, . . . , m,

áőďěàęăâ ŕàőáâőě çĺáńő a + bμ ć áâěŕěŋïå l, l = 1, . . . , m, áőőâćěâáâćěŋÄ ŋő, ĺ ć âő ęě ćàěňï ğŋăňěŋăâěńĺ çĺáěń 1 (ν + λ)^l = b^ν (a + bν)^l , ν = 0, 1, . . . , μ − 1, l = 1, . . . , m,

ŋě ďěńïâáï ŋă çĺáńő a + bμ ć áĺńã ěčő ŕàőáâőâë ĺ ŕőáłőńìłã a + bμ > |a + bν| ďńï ćáěå ν = 0, 1, . . . , μ − 1. Ŕőńăčăï ć ńěňňě 1 [20, čń.8] u = 0, φ0(z) = z, v = m, K = Q , ŕőńãçăěň, çâő äãŋłæĺĺ z, f1(z), . . . , f_m(z) ăńčěąàăĺçěáłĺ ŋěğăćĺáĺňë ŋăď C . Ńěňňă ďőłăğăŋă.

Ńěňňă 3.2. Ďńï ćğăĺňŋő ŕàőáâëå a ∈ Z ĺ b ∈ N çěàěğ D_n őąőÄ ğŋăçĺň ŋăĺňěŋìèěě őąéěě łàăâŋőě çĺáěń

a + bμ, μ = 1, . . . , n.

Šőčďă lim n→∞ log D_n n 6 ρ(b), čďě äãŋłæĺï ρ(b) őŕàěďěńïěâáï àăćěŋáâćőň (0.17).

x II.3 Řăæĺőŋăńìŋëě ŕàĺąńĺęěŋĺï őąőąéěŋŋëå ŕőńĺńőčăàĺäňőć 98 Ďőłăğăâěńìáâćő íâőčő äăłâă ňë ğăĺňáâćãěň ĺğ àăąőâë [24] (áň.

ďőłăğăâěńìáâćő âěőàěňë 7.1). Ŋě őčàăŋĺçĺćăï őąéŋőáâĺ, áçĺâăěň a > 0, ŕőáłőńìłã ãâćěàęďěŋĺě ńěňňë ňőęŋő ďőłăğëćăâì á ğăňěŋőľ a ŋă a + bν > 0 ďńï ŋěłőâőàőčő äĺłáĺàőćăŋŋőčő ν ∈ N .

Ŕãáâì n ∈ N ĺ àăğńőęěŋĺě D_n ŋă ŕàőáâëě ňŋőęĺâěńĺ ĺňěěâ ćĺď

D_n = ∏ p^{τp} ,

čďě, őçěćĺďŋő, á ŋěłőâőàëň μ, 1 6 μ 6 n, ćëŕőńŋěŋő

τ_p 6 log(a + bμ) log p 6 log(a + bn) log p .

Ŕőíâőňã D_n 6 ∏ plog(^a+^{bn})^/ log^p 6 (a + bn)^{Nn} ,

čďě N_n ěáâì łőńĺçěáâćő ŕàőáâëå çĺáěń p, ďěńïéĺå a+bμ ďńï ŋěłőâőàőčő μ, 1 6 μ 6 n. Śńěďőćăâěńìŋő,

N_n = ∑ 16j6b^{Nn,j =} ∑ 16j6b (j,b)=1 N_{n,j} + ∑ 16j6b (j,b)>1 N_{n,j}, (3.2)

čďě N_{n,j} ěáâì łőńĺçěáâćő ŕàőáâëå çĺáěń p, ãďőćńěâćőàïîéĺå áàăćŋěÄ ŋĺî p ≡ j mod b ĺ ďěńïéĺå a + bμ ďńï ŋěłőâőàőčő μ, 1 6 μ 6 n. Ŕãáâì ŕàőáâőě p ãďőćńěâćőàïěâ ŕőáńěďŋĺň ďćãň ãáńőćĺïň. Ěáńĺ (j, b) > 1, âő ĺğ áàăćŋěŋĺï p ≡ j mod b ćëâěłăěâ, çâő (p, b) > 1, â.ě. p ïćńïěâáï ďěńĺâěńěň çĺáńă b ĺ àăćěŋáâćő (3.2) ňőęŋő ğăŕĺáăâì ć ćĺďě

N_n = ∑ 16j6b (j,b)=1 N_{n,j} + O(1), čďě ğŋăçěŋĺě ŕőáâőïŋŋőľ O(1) ŋě ŕàěćőáåőďĺâ łőńĺçěáâćă ďěńĺâěńěľ b. Ěáńĺ (j, b) = 1, âő ďńï ŋěłőâőàëå ŋăâãàăńìŋëå u, v ćëŕőńŋěŋő p − j = ub ĺ pv = a + bμ. Šőčďă jv ≡ a mod b, ĺ ğŋăçĺâ, v ¿ i_j , čďě i_j { ěďĺŋáâćěŋŋőě æěńőě àěèěŋĺě áàăćŋěŋĺï ji_j ≡ a mod b ć ĺŋâěàćăńě

1 6 ij 6 b. Śńěďőćăâěńìŋő, p = a + bμ v 6^{a + bn}_{ij} ĺ N_{n,j} 6 π ( (a + bn)/i_j , b, j ) , čďě π(x, b, j) őąőğŋăçăěâ çĺáńő ŕàőáâëå p, ŋě ŕàěćőáåőďïéĺå x, âăłĺå, çâő p ≡ j mod b. Ŕő âěőàěňě ő àăáŕàěďěńěŋĺĺ ŕàőáâëå çĺáěń ć ăàĺäÄ ňěâĺçěáłőľ ŕàőčàěááĺĺ ĺňěěň

π ( (a + bn)/i_j, b, j ) ∼ (a + bn)/i_j φ(b) log ( (a + bn)/i_j ) ∼ b i_jφ(b) · n log(a + bn)

ŕàĺ n → ∞. Őłőŋçăâěńìŋő ŕőńãçăěň:

lim n→∞ log D_n

n 6^∑_1 6j6b (j,b)=1 lim n→∞ N_{n,j} log(a + bn) n 6^b_{φ(b)}^∑_1 6j6b (j,b)=1 1 i_j .

Őáâăńőáì ğăňěâĺâì, çâő łőčďă j ŕàőąěčăěâ ŕőńŋãî áĺáâěňã ćëçěâőć ŕő ňőďãńî b áőőâćěâáâćãîéĺě i_j âăłęě ŕàőąěčăîâ íâã áĺáâěňã ćëçěâőć.

Ńěňňă 3.3. Śőćőłãŕŋőáâì äãŋłæĺľ (3.1) ŕàĺŋăďńěęĺâ łńăááã

G(1, e^{mρ(den λ)}).

Ďőłăğăâěńìáâćő. Řăďĺãá áåőďĺňőáâĺ áâěŕěŋŋëå àïďőć (3.1) àăÄ

ćěŋ 1. Ěáńĺ λ = a/b, a ∈ Z, b ∈ N , ĺ ŕőáńěďőćăâěńìŋőáâì {D_n}_{n∈}N

ďńï ğăďăŋŋëå a, b ćğïâă ĺğ ńěňňë 3.2, âő D^m_n (ν + λ)^l ∈ Z, l = 1, . . . , m, ν = 1, . . . , n.

Őáâăńőáì ćőáŕőńìğőćăâìáï őæěŋłőľ ńěňňë 3.2.

Śőćőłãŕŋőáâì äãŋłæĺľ (3.1) ãďőćńěâćőàïěâ áĺáâěňě ńĺŋěľŋëå ďĺäÄ

äěàěŋæĺăńìŋëå ãàăćŋěŋĺľ

d dz y1 y2 . . y_m = 1 1−z 0 . . 0 + −^λ_z 0 . . . 0 1 z −^λ_z . . . 0 . . ... ... . . 0 . . .^1_z −^λ_z y1 y2 . . y_m . (3.3)

Ŕőíâőňã ňăâàĺæă S = ( S_{jl}(z) ) j,l=1,...,m áĺáâěňë ńĺŋěľŋëå ďĺääěàěŋÄ

æĺăńìŋëå ãàăćŋěŋĺľ (0.10) ĺňěěâ ćĺď S =^1_z ~, čďě

~ = λ −1 0 . . . 0 0 λ −1 . . . 0 0 0 λ

... . . . . . . . . ... −1 0 0 0 . . . λ

(3.4)

{ çĺáńőćăï ňăâàĺæă.

Ńěňňă 3.4. Ŕãáâì ňăâàĺæă áĺáâěňë ńĺŋěľŋëå ďĺääěàěŋæĺăńìÄ ŋëå ãàăćŋěŋĺľ (0.10) ĺňěěâ ćĺď S =^1_z ~, čďě ~ { çĺáńőćăï ňăâàĺæă. Šőčďă ďńï ňăâàĺæ

S[^n] = ( S[^n]_{jl} (z) ) j,l=1,...,m, n ∈ N ,

x II.3 Řăæĺőŋăńìŋëě ŕàĺąńĺęěŋĺï őąőąéěŋŋëå ŕőńĺńőčăàĺäňőć 101

áĺáâěň ńĺŋěľŋëå ďĺääěàěŋæĺăńìŋëå ãàăćŋěŋĺľ (0.11) áŕàăćěďńĺćő

ŕàěďáâăćńěŋĺě

S[^n] = 1_{zn}~ ( ~ − E )( ~ − 2E ) · · · ( ~ − (n − 1)E ) , n ∈ N , (3.5)

čďě E { ěďĺŋĺçŋăï ňăâàĺæă àăğňěàă m.

Ďőłăğăâěńìáâćő. Ąãďěň ďőłăğëćăâì ãâćěàęďěŋĺě ńěňňë ĺŋďãłÄ

æĺěľ ŕő n ∈ N . Ŕàĺ n = 1 ěčő ĺáâĺŋŋőáâì ŋěŕőáàěďáâćěŋŋő ćëâěłăěâ ĺğ

ãáńőćĺï. Ŕãáâì ŕàěďáâăćńěŋĺě (3.5) ćëŕőńŋěŋő ďńï ŋěłőâőàőčő n ∈ N .

Śőčńăáŋő àěłãààěŋâŋëň áőőâŋőèěŋĺïň (0.13) ĺňěěň:

S[^n+1] = d dz S[^n] + S[^n] · S = − n z^n+1 ~ ( ~ − E )( ~ − 2E ) · · · ( ~ − (n − 1)E )

+ 1 z^n+1 ~ ( ~ − E )( ~ − 2E ) · · · ( ~ − (n − 1)E ) ·~ = 1 z^n+1 ~ ( ~ − E )( ~ − 2E ) · · · ( ~ − (n − 1)E )( ~ − nE),

çâő ďőłăğëćăěâ ãâćěàęďěŋĺě ńěňňë ďńï n + 1, ă ğŋăçĺâ, ĺ ďńï ćáěå ŋăÄ

âãàăńìŋëå n.

Őŕàěďěńĺň æěńőğŋăçŋëľ ňŋőčőçńěŋ

´_n(λ) = λ(λ − 1)(λ − 2) · · · (λ − n + 1) n! , n ∈ N .

Śőčńăáŋő ńěňňě 3.4 ćëŕőńŋěŋő

z^nS[^n] n! = ´_n(~), n ∈ N , (3.6)

čďě ňăâàĺæă ~ őŕàěďěńïěâáï àăćěŋáâćőň (3.4).

Ńěňňă 3.5. Ŕãáâì ňăâàĺæă ~ őŕàěďěńïěâáï àăćěŋáâćőň (3.4). Šőčďă

´_n(~) =

–_{0,n}(λ) –_{1,n}(λ) –_{2,n}(λ) . . . –_{m−1,n}(λ) 0 –_{0,n}(λ) –_{1,n}(λ) . . . –_{m−2,n}(λ)

0 0 –_{0,n}(λ)

... . . . . . . . . ... –_{1,n}(λ) 0 0 0 . . . –_{0,n}(λ)

, n ∈ N ,

čďě –_{j,n}(λ) = (−1)^j j! ´^{(j)}_n (λ), j = 0, 1, . . . , m − 1, n ∈ N , ă ďĺääěàěŋæĺàőćăŋĺě ćěďěâáï ŕő ŕěàěňěŋŋőľ λ.

Ďőłăğăâěńìáâćő. Ğăŕĺèěň ňŋőčőçńěŋ ´_n(λ) ć ćĺďě

´_n(λ) = n∑ ν=1 r_{ν,n}λ^ν , n ∈ N ,

ĺ ćőáŕőńìğãěňáï íâĺň àăğńőęěŋĺěň á ğăňěŋőľ λ ŋă ~:

´_n(~) = n∑ ν=1 r_{ν,n}~^ν , n ∈ N .

Ŕőáłőńìłã ňăâàĺæă (3.4) ĺňěěâ \ŕőçâĺ ęőàďăŋőćã" äőàňã, ěě áâěŕěŋĺ

ćëčńïďïâ ďőáâăâőçŋő ŕàőáâő, ă ĺňěŋŋő:

~^ν = τ0_{,ν} (λ) τ1_{,ν} (λ) τ2_{,ν} (λ) . . . τ_{m−}1_{,ν} (λ) 0 τ_{0,ν} (λ) τ_{1,ν} (λ) . . . τ_{m−2,ν} (λ) 0 0 τ_{0,ν} (λ)

... . . . . . . . . ... τ1_{,ν} (λ) 0 0 0 . . . τ_{0,ν} (λ)

, ν ∈ N , x II.3 Řăæĺőŋăńìŋëě ŕàĺąńĺęěŋĺï őąőąéěŋŋëå ŕőńĺńőčăàĺäňőć 103 čďě

τ_{j,ν} (λ) = (−1)^j ( ν j ) λ^{ν−j}, ěáńĺ j 6 ν, 0, ěáńĺ j > ν, j = 0, 1, . . . , m − 1, ν ∈ N .

Šăłĺň őąàăğőň, ňăâàĺæă ´_n(~) ĺňěěâ âàěãčőńìŋëľ ćĺď, ãłăğăŋŋëľ ć äőàňãńĺàőćłě ńěňňë 3.5, ŕàĺçěň

–_{j,n} = n∑ ν=1 r_{ν,n}τ_{j,ν} (λ) = (−1)^j j! n∑ ν=max{1,j} r_{ν,n} ν! (ν − j)! λ^{ν−j}

= (−1)^j j! ´^{(j)}_n (λ), j = 0, 1, . . . , m − 1, n ∈ N ,

çâő ĺ âàěąőćăńőáì.

Ńěňňă 3.6. Ďńï λ =^a_b , a ∈ Z, b ∈ N , (a, b) = 1, çěàěğ E_n őąőğŋăÄ çĺň ŋăĺňěŋìèĺľ őąéĺľ ğŋăňěŋăâěńì çĺáěń

b^μ´(^j)_μ (λ) j! , j = 0, 1, . . . , m − 1, μ = 1, . . . , n, n ∈ N .

Šőčďă lim n→∞ log E_n n 6 χ(b) + m − 1, čďě äãŋłæĺï χ(b) őŕàěďěńïěâáï àăćěŋáâćőň (0.17).

Ďőłăğăâěńìáâćő. Ŕőńăčăï ć âěőàěňě àăąőâë [7] L = H = n,

Q = b, x = −a, M = m − 1, ~ = 1, ŕőńãçăěň, çâő E_n ďěńĺâ çĺáńő ∏ p|b p [_n p−1 ] · D^{m−}1_n , n ∈ N ,

čďě D_n { ŋăĺňěŋìèěě őąéěě łàăâŋőě çĺáěń 1, 2, . . . , n. Şçĺâëćăï, çâő ∏ p|b p [_n p−1 ] 6 e^{nχ(b)}, n ∈ N , ĺ lim n→∞ log D_n

n 6 ρ(1) = 1

áőčńăáŋő ńěňňě 3.2, ŕőńãçăěň âàěąãěňőě.

Ńěňňă 3.7. Śĺáâěňă őďŋőàőďŋëå ńĺŋěľŋëå ďĺääěàěŋæĺăńìŋëå ãàăćŋěŋĺľ, áőŕàïęěŋŋăï ł őďŋőàőďŋőľ çăáâĺ áĺáâěňë (3.3), ŕàĺÄ ŋăďńěęĺâ łńăááã G(e^{χ(den λ)+m−1}).

Ďőłăğăâěńìáâćő ŋěŕőáàěďáâćěŋŋő áńěďãěâ ĺğ àăćěŋáâćă (3.6), àěÄ

ğãńìâăâőć ńěňň 3.5, 3.6 ĺ âőčő äăłâă, çâő T_∗(z) = den λ · z.

Ďőłăğăâěńìáâćő áńěďáâćĺï 2 ŕőńãçăěâáï âěŕěàì ŕőďáâăŋőćłőľ

àěğãńìâăâőć ńěňň 3.3, 3.7, ŋěàăćěŋáâć (0.16) ĺ t = 1 ć âěőàěňã 3 ďńï äãŋłæĺĺ f_m(z).