Ğăďăůĺ ŕő ćăřĺăűĺőŋŋőňş ĺśůĺśńěŋĺ¿ ĺ őŕšĺňăńĳŋőňş şŕřăćńěŋĺ¿ (2011) 1. Ŕřĺćěďĺšě ŕřĺňěř ąěśłőŋěůŋőňěřŋőčő ąăŋăţőćă ŕřőśšřăŋśšćă ĺ ŋěŕřěřżćŋőľ łő¡řűĺšĺćŋőľ ťşŋłűĺĺ ŋă ŋěň, ŋě ďőśšĺčă¿źěľ ňĺŋĺňşňă.

2. Ďőłăęĺšě, ůšő ŕřőśšřăŋśšćő C^1[t_0, t_1] ŕőńŋő.

3. Ŕřĺćěďĺšě ŕřĺňěř ŕřőśšěľÿěľ ğăďăůĺ łńăśśĺůěśłőčő ćăřĺăűĺőŋŋőčő ĺśůĺśńěŋĺ£ Z_{t1} t0 (x, _x)dt → extr, ďń£ łőšőřőľ śşźěśšćşěš ťşŋłűĺ£ x(·), şďőćńěšćőř£¿ÿă£ şřăćŋěŋĺ¿ ĺŋšěčřăńă ¡ŋěřčĺĺ, ŋő ŋě £ćń£¿źă£ś£ ¡łśšřěňăńĳ¿.

4. Ŕřĺćěďĺšě ŕřĺňěř ŋěŕřěřżćŋőčő őšőąřăęěŋĺ£ ğăňłŋşšőčő ÿăřă ąěśłőŋěůŋőňěřŋőčő ąăŋăţőćă ŕřőśšřăŋśšćă ć śěą£ ąěğ ŋěŕőďćĺęŋżţ šőůěł.

5. Ďőłăęĺšě, ůšő ć ğăďăůě ś ŕőďćĺęŋżňĺ łőŋűăňĺ Z_{t1} t0 L(t, x, _x)dt + ψ_0(t_0, x(t_0), t_1, x(t_1)) → extr,

ψ_i(t_0, x(t_0), t_1, x(t_1)) = 0 (i = 1, . . ., m)

ŋěőąţőďĺňő ćżŕőńŋěŋĺě şřăćŋěŋĺ£ İľńěřă d dt ^L_ẋ = ^L_x(t), t ∈ [^t_0, ^t_1].

6. Ŕşśšĳ τ_0 < τ < τ_1, x(·) ∈ C^1[τ_0, τ ), x(·) ∈ C^1(τ, τ_1], δ > 0. Šőčďă ŋăľďěšś£ ťşŋłűĺ£ y(·) ∈ C^1[τ_0, τ ) šăłă£, ůšő y(t) = x(t) ŕřĺ |t − τ | ≥ δ ĺ max_t2_{[τ}�_{δ,τ+δ]} | _y(t)| ≤ max_t2_{[τ}�_{δ,τ+δ]} | _x(t)|.

7. Ŕőłăęĺšě, ůšő ěśńĺ ^x{ ďőŕşśšĺňă£ ¡łśšřěňăńĳ ć ŕřőśšěľÿěľ ğăďăůě łńăśśĺůěśłőčő ćăřĺăűĺőŋŋőčő ĺśůĺśńěŋĺ£ ś ĺŋšěčřăŋšőň ćĺďă L(t, _x) ĺ ŕřĺ ¡šőň ćżŕőńŋěŋő şśńőćĺě Ćěľěřÿšřăśśă, šő ¡łśšřěňăńĳ ^x ďőśšăćń£ěš śĺńĳŋżľ ňĺŋĺňşň.

8. Ŕřĺćěďĺšě ŕřĺňěř ŕřőśšěľÿěľ ğăďăůĺ łńăśśĺůěśłőčő ćăřĺăűĺőŋŋőčő ĺśůĺśńěŋĺ£ Z_{t1} t0 L(x, _x)dt → min, ś čńăďłĺň ĺŋšěčřăŋšőň šăłőľ, ůšő ŋă ¡łśšřěňăńĺ ćżŕőńŋěŋő şśĺńěŋŋőě şśńőćĺě Ńěęăŋďřă, ŋă (t_0, t_1] ŋěš śőŕř£ęěŋŋżţ šőůěł, E(t, ^x(t), _^x(t), v) ≥ 0 ďń£ ń¿ążţ v ĺ t ∈ [t_0, t_1], ŋő ŕřĺ ¡šőň ^x ŋě ďőśšăćń£ěš śĺńĳŋőčő ňĺŋĺňşňă.

9. Ŕřĺćěśšĺ ŕřĺňěřż ŕřőśšěľÿĺţ ğăďăů łńăśśĺůěśłőčő ćăřĺăűĺőŋŋőčő ĺśůĺśńěŋĺ£ Z_{t1} t0 L(x, _x)dt → extr, x(t_0) = x_0, x(t_1) = x_1,

ĺ ďőŕşśšĺňżţ ¡łśšřěňăńěľ ^x šăłĺţ, ůšő L ďćăęďż ŋěŕřěřżćŋő ďĺťťěřěŋűĺřşěňă, ^L_{ẋẋ}(t > 0) ŋă [t_0, t_1] ĺ ŕřĺ ¡šőň

Typeset by AMS-TEX 1

2 ă) ŋěš śőŕř£ęěŋŋżţ šőůěł ŋă [t_0, t_1), ŋő ^x ŋě ďőśšăćń£ěš śńăąőčő ňĺŋĺňşňă; ą) t_1 £ćń£ěšś£ śőŕř£ęěŋŋőľ šőůłőľ, ă ^x ďőśšăćń£ěš śńăążľ ňĺŋĺňşň. 10. Řăśśňőšřĺň ŕřőśšěľÿş¿ ğăďăůş łńăśśĺůěśłőčő ćăřĺăűĺőŋŋőčő ĺśůĺśńěŋĺ£ ś ĺŋšěčřăŋšőň L = A_{00}(t)x^2(t) + A_{01}(t)x(t) _x(t) + A_{11}(t) _x^2(t) + A_0(t)x(t) + A_1(t) _x(t). Ŕőłăęĺšě, ůšő śńăąż ľ ňĺŋĺňşň ďń£ šăłőľ ğăďăůĺ £ćń£ěšś£ ĺ śĺńĳŋżň ňĺŋĺňşňőň.

11. Ŕřĺćěśšĺ ŕřĺňěř ğăďăůĺ őŕšĺňăńĳŋőčő şŕřăćńěŋĺ£, ć łőšőřőľ ťşŋłűĺ£ p (ťşŋłűĺőŋăńĳŋżľ ňŋőęĺšěńĳ Ńăčřăŋęă) ŋě £ćń£ěšś£ ŋěŕřěřżćŋő ďĺťťěřěŋűĺřşěňőľ.

12. Ŕřĺćěďĺšě ŕřĺňěř ğăďăůĺ őŕšĺňăńĳŋőčő şŕřăćńěŋĺ£

Z_{t1} t0 L(t, x(t), u(t))dt → min, x(t_0) = x_0, x(t_1) = x_1, _x = u, u(t) ∈ U, šăłőľ, ůšő ŕřĺ ŕřĺňěŋěŋĺĺ ł ŋěľ ŕřĺŋűĺŕă ňăłśĺňşňă Ŕőŋšř£čĺŋă ŋěőąţőďĺňő ąřăšĳ λ_0 = 0.

13. Ďőłăęĺšě, ůšő ďń£ ğăďăůĺ őŕšĺňăńĳŋőčő şŕřăćńěŋĺ£

Z_{t1} t0 L(t, x(t), u(t))dt → min, x(t_0) = x_0, x(t_1) = x_1, _x = u, u(t) ∈ R^n, ŕřĺ ŕřĺňěŋěŋĺĺ ł ŋěľ ŕřĺŋűĺŕă ňăłśĺňşňă Ŕőŋšř£čĺŋă ňż ĺňěěň λ_0 ≠ 0.

14. Ďőłăęĺšě, ůšő ć šěőřěňě Ťĺńĺŕŕőćă şśńőćĺě ćżŕşłńőśšĺ śşźěśšćěŋŋő. 15. Ďőłăęĺšě, ůšő ć šěőřěňě Ťĺńĺŕŕőćă ŋěřăćěŋśšćő ďń£ śłăń£řŋőčő ŕřőĺğćěďěŋĺ£ śşźěśšćěŋŋő.

Ć ŕřĺňěřě ł ğăďăůě 15, ŋăŕĺśăŋŋőň ŋă ńěłűĺĺ, ďőńęŋő ążšĳ u ∈ [−1, 1].