İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü1

Ŋăçăńìŋëľ âőł ć őâàěğłě 0 ≤ x ≤ l ńĺŋĺĺ ąěğ ĺáłăęěŋĺľ őâáãâáâćőćăń, ă ŋăŕàïęěŋĺě őŕĺáëćăńőáì äãŋłæĺěľ φ (x). Ŋăľâĺ âőł ć ńĺŋĺĺ ĺ ŋăŕàïęěŋĺě ŕàĺ t > 0, ěáńĺ ŕàăćëľ łőŋěæ ńĺŋĺĺ ğăğěňńñŋ, ă ńěćëľ - ĺğőńĺàőćăŋ.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü2

Őâàěğőł áâàãŋë á ğăłàěŕńěŋŋëňĺ łőŋæăňĺ ďő ŋăçăńìŋőčő ňőňěŋâă ćàěňěŋĺ ŋăåőďĺńáï ć áőáâőïŋĺĺ àăćŋőćěáĺï ŕőď ďěľáâćĺěň ŕőŕěàěçŋőľ áĺńë F_0 = const, ŕàĺńőęěŋŋőľ ł âőçłě x_0.

Ŋăľâĺ łőńěąăŋĺï áâàãŋë ŕàĺ t > 0 ŕőáńě áŋïâĺï áĺńë.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü3

Ŕàăćëľ łőŋěæ áâěàęŋï x = l ğăłàěŕńěŋ ãŕàãčő, ă ł ńěćőňã x = 0 ŕàĺńőęěŋă ŕàőďőńìŋăï ŕőáâőïŋŋăï áĺńă F_0 (t) = F_0 = const, ŕőď ďěľáâćĺěň łőâőàőľ áâěàęěŋì ŕőłőĺâáï.

Ŋăľâĺ łőńěąăŋĺï áâěàęŋï ŕőáńě ćŋěğăŕŋőčő áŋïâĺï áĺńë ć ňőňěŋâ ćàěňěŋĺ t = 0.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü4

Ŋăľâĺ ŕőŕěàěçŋëě łőńěąăŋĺï ŕàïňőãčőńìŋőľ ňěňąàăŋë 0 ⩽ x ⩽ l_1, 0 ⩽ y ⩽ l_2 á ğăłàěŕńěŋŋőľ čàăŋĺæěľ, ćëğćăŋŋëě ŕőŕěàěçŋëň áőáàěďőâőçěŋŋëň ĺňŕãńìáőň I, łőâőàëľ áőőąéăěâáï ňěňąàăŋě ć âőçłě (x_0, y_0) ć ŋăçăńìŋëľ ňőňěŋâ ćàěňěŋĺ. Śőŕàőâĺćńěŋĺěň áàěďë ŕàěŋěąàěçì.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü5

Ŋăľâĺ âěňŕěàăâãàã ć őďŋőàőďŋőň âěŕńőŕàőćőďïéěň áâěàęŋě ďńĺŋë l, ěáńĺ ŕàăćëľ ěčő łőŋěæ âěŕńőĺğőńĺàőćăŋ, ŋă ńěćőň łőŋæě ŕőďďěàęĺćăěâáï âěňŕěàăâãàă exp ( −^t_{4l2} ) , ă ŋăçăńìŋăï âěňŕěàăâãàă àăćŋă 1.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü6

Ŋăľâĺ ŕàőďőńìŋëě łőńěąăŋĺï őďŋőàőďŋőčő ãŕàãčőčő áâěàęŋï ďńĺŋë l, ŕàăćëľ łőŋěæ łőâőàőčő ğăłàěŕńěŋ, ă ŋă ńěćëľ ďěľáâćãěâ áĺńă

F (t) = A sin ω_1t + B sin ω_2t.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü7

Ŋăľâĺ ŋăŕàïęěŋĺě ć őďŋőàőďŋőň ŕàőćőďě á ŕăàăňěâàăňĺ R, L, G, C, ěáńĺ ŋăçăńìŋëě âőł ĺ ŋăŕàïęěŋĺě àăćŋë ŋãńî, łőŋěæ x = l ğăğěňńěŋ, ă ł łőŋæã x = 0 á ňőňěŋâă ćàěňěŋĺ t > 0 ŕàĺńőęěŋă ŕőáâőïŋŋăï İĎŚ E_0.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü8

Ŋăçăńìŋăï âěňŕěàăâãàă âőŋłőčő áâěàęŋï àăćŋă ŋãńî, âěňŕěàăâãàë łőŋæőć àăćŋë áőőâćěâáâćěŋŋő U_1, U_2. Ŋă ąőłőćőľ ŕőćěàåŋőáâĺ áâěàęŋï ŕàőĺáåőďĺâ łőŋćěłâĺćŋëľ âěŕńőőąňěŋ áő áàěďőľ ŋãńěćőľ âěňŕěàăâãàë. Ŋăľâĺ ĺğňěŋěŋĺě âěňŕěàăâãàë ćő ćàěňěŋĺ.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü9

Ŋăľâĺ ŋăŕàïęěŋĺě ć őďŋőàőďŋőň ŕàőćőďě á ŕăàăňěâàăňĺ R, L, G, C, ěáńĺ ŋăçăńìŋëě âőł ĺ ŋăŕàïęěŋĺě àăćŋë ŋãńî, ł łőŋæã x = l á ňőňěŋâă ćàěňěŋĺ t = 0 ŕàĺńőęěŋă İĎŚ E (t) = E_0 sin ωt, ă łőŋěæ x = 0 ĺğőńĺàőćăŋ.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü10

Ŋăľâĺ ŕàőďőńìŋëě łőńěąăŋĺï áâěàęŋï 0 ⩽ x ⩽ l ć áàěďě ąěğ áőŕàőâĺćńěŋĺï ŕőď ďěľáâćĺěň áĺńë F (t) = At^m, m > 1, ŕàĺńőęěŋŋőľ á ňőňěŋâă ćàěňěŋĺ t = 0 ł łőŋæã x = l, ěáńĺ ďàãčőľ łőŋěæ áâěàęŋï ęěáâłő ğăłàěŕńěŋ. Ŋăçăńìŋëě áłőàőáâì ĺ àăáâïęěŋĺě áâěàęŋï ŋãńěćëě.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü11

Łőŋěæ áâěàęŋï x = 0 ğăłàěŕńěŋ ęěáâłő, ă ł áćőąőďŋőňã łőŋæã x = l á ŋãńěćőčő ňőňěŋâă ćàěňěŋĺ ŕàĺńőęěŋă ŕőáâőïŋŋăï áĺńă F_0. Ŋăľâĺ ŕàőďőńìŋëě łőńěąăŋĺï áâěàęŋï, ěáńĺ ŋăçăńìŋëě áłőàőáâì ĺ àăáâïęěŋĺě áâěàęŋï ŋãńěćëě.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü12

Őďŋőàőďŋëľ áâěàęěŋì ćĺáĺâ ćěàâĺłăńìŋő ć ŕőńě áĺńë âïęěáâĺ ĺ ďőŕőńŋĺâěńìŋő àăáâïŋãâ čàãğőň ňăááë M, ŕőďćěèěŋŋëň ŋă ěčő łőŋæě x = l. Ŋăľâĺ ãŕàãčĺě łőńěąăŋĺï áâěàęŋï ŕőáńě őąàëćă čàãğă, ěáńĺ łőŋěæ x = 0 ęěáâłő ğăłàěŕńěŋ.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü13

Őďŋőàőďŋëľ áâěàęěŋì ćĺáĺâ ćěàâĺłăńìŋő ć ŕőńě áĺńë âïęěáâĺ ĺ ďőŕőńŋĺâěńìŋő àăáâïŋãâ čàãğőň ňăááë M, ŕőďćěèěŋŋëň ŋă ěčő łőŋæě x = l. Ŋăľâĺ ãŕàãčĺě łőńěąăŋĺï áâěàęŋï ŕőáńě őąàëćă čàãğă, ěáńĺ łőŋěæ x = 0 ğăłàěŕńěŋ ŋă ŕàãęĺŋě ğăďăŋŋőľ ęěáâłőáâĺ.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü14

Ŋăľâĺ ğăłőŋ ĺğňěŋěŋĺï âěňŕěàăâãàë ŕàĺ t > 0 őďŋőàőďŋőčő áâěàęŋï ďńĺŋë l á âěŕńőĺğőńĺàőćăŋŋőľ ąőłőćőľ ŕőćěàåŋőáâìî, ěáńĺ ŋăçăńìŋăï âěňŕěàăâãàă áâěàęŋï àăćŋă u_0 (x/l)^2 .

Ńěćëľ łőŋěæ x = 0 âěŕńőĺğőńĺàőćăŋ, ă ŋă ŕàăćőň łőŋæě x = l ŕőďďěàęĺćăěâáï ŕőáâőïŋŋăï âěňŕěàăâãàă u_0.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü15

Śâàãŋă 0 ⩽ x ⩽ l á ğăłàěŕńěŋŋëňĺ łőŋæăňĺ ŋăåőďĺńăáì ďő ňőňěŋâă ćàěňěŋĺ t = 0 ć àăćŋőćěáĺĺ ŕőď ďěľáâćĺěň ŕőŕěàěçŋőľ áĺńë F_0 = const, ŕàĺńőęěŋŋőľ ć âőçłě x = x_0. Ŋăľâĺ łőńěąăŋĺï áâàãŋë ŕőáńě áŋïâĺï áĺńë.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü16

Ŋăľâĺ łőńěąăŋĺï ŕőńãőčàăŋĺçěŋŋőľ áâàãŋë, ğăłàěŕńěŋŋőľ ć âőçłě x = 0, ćőğąãęďěŋŋőľ ŋăçăńìŋëň őâłńőŋěŋĺěň x^2 sin x ĺ ŋăçăńìŋőľ áłőàőáâìî x sin^2 x.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü17

Őďŋőàőďŋëľ áâěàęěŋì ćĺáĺâ ŋă ŋĺâłě ćěàâĺłăńìŋő ć ŕőńě áĺńë âïęěáâĺ ĺ ďőŕőńŋĺâěńìŋő àăáâïŋãâ čàãğőň ňăááë M, ŕőďćěèěŋŋëň ŋă ŋĺâłě ŋă ěčő łőŋæě x = l. Ŋăľâĺ ãŕàãčĺě łőńěąăŋĺï áâěàęŋï ŕőáńě őąàëćă őąěĺå ŋĺâőł.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü18

Ŋăľâĺ ğăłőŋ àăáŕàěďěńěŋĺï âěňŕěàăâãàë őďŋőàőďŋőčő ńĺŋěľŋőčő áâěàęŋï 0 ⩽ x ⩽ l ŕàĺ t > 0, ěáńĺ ŋăçăńìŋăï âěňŕěàăâãàă ŋãńěćăï. Ŋă ŕàăćőň łőŋæě áâěàęŋï ŕőďďěàęĺćăěâáï ŋãńěćăï âěňŕěàăâãàă, âěňŕěàăâãàă ŕàăćőčő łőŋæă ĺğňěŋïěâáï ŕő ğăłőŋã

u_0 exp (−αt) , u_0, α = const .

Ąőłőćăï ŕőćěàåŋőáâì áâěàęŋï âěŕńőĺğőńĺàőćăŋă.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü19

Ŋăľâĺ áâăæĺőŋăàŋőě àăáŕàěďěńěŋĺě âěňŕěàăâãàë ćŋãâàĺ ąěáłőŋěçŋőčő æĺńĺŋďàă àăďĺãáă r_0, ěáńĺ ŋă ěčő ŕőćěàåŋőáâĺ ŕőďďěàęĺćăěâáï âěňŕěàăâãàă

u_0 sin φ,

čďě u_0 = const, φ - ŕőńïàŋëľ ãčőń.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü20

Őďŋőàőďŋăï áâàãŋă ďńĺŋőľ l ğăłàěŕńěŋă ŋă łőŋæăå. Ć ŋăçăńìŋëľ ňőňěŋâ ćàěňěŋĺ őŋă őââïŋãâă ć âőçłě x = l/4 ŋă ňăńőě àăááâőïŋĺě h, ğăâěň őâŕãéěŋă ąěğ ŋăçăńìŋőľ áłőàőáâĺ. Ŋăľâĺ äőàňã áâàãŋë ŕàĺ 0 ⩽ t ⩽^l_{4a} (ĺğőąàăğĺâì čàăäĺçěáłĺ ćáě äăğë) .

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü21

Ŋăľâĺ âěňŕěàăâãàã őďŋőàőďŋőčő âěŕńőŕàőćőďïéěčő æĺńĺŋďàă àăďĺãáă R, ěáńĺ ŋăçăńìŋăï ěčő âěňŕěàăâãàă àăćŋă 0, ă ŋă ŕőćěàåŋőáâĺ ğăďăŋ ŕőáâőïŋŋëľ ŋőàňăńìŋëľ ŕőâőł âěŕńă q.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü22

Ŋăľâĺ ğăłőŋ áćőąőďŋëå łőńěąăŋĺľ łàãčńőľ ňěňąàăŋë àăďĺãáă r_0, ğăłàěŕńěŋŋőľ ćďőńì łőŋâãàă čàăŋĺæë, ěáńĺ ćáě ćŋãâàěŋŋĺě âőçłĺ ňěňąàăŋë ć ŋăçăńìŋëľ ňőňěŋâ ćàěňěŋĺ ŕőńãçăîâ őďĺŋăłőćãî áłőàőáâì 0.01a. Ŋăçăńìŋőě őâłńőŋěŋĺě àăćŋő ŋãńî.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü23

Ŋăľâĺ âěňŕěàăâãàã őďŋőàőďŋőčő âěŕńőŕàőćőďïéěčő æĺńĺŋďàă àăďĺãáă R, ěáńĺ ŋăçăńìŋăï âěňŕěàăâãàă ćáěå ěčő âőçěł őďĺŋăłőćă ĺ àăćŋă u_0, ă ŋă ŕőćěàåŋőáâĺ ŕàőĺáåőďĺâ âěŕńőőąňěŋ áő áàěďőľ ŋãńěćőľ âěňŕěàăâãàë.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü24

Ŋăàĺáőćăâì ćáě łăçěáâćěŋŋő àăğńĺçŋëě äăğë łőńěąăŋĺï ŕàĺ t > 0 őâàěğłă áâàãŋë 0 ≤ x ≤ 3l á ŋăçăńìŋëňĺ ďăŋŋëňĺ ćĺďă:

u^′_t (x, 0) = 0,

u (x, 0) = {_{hx} l , 0 ≤ x ≤ l, −^{h(x−3l)}_{2l} l ≤ x ≤ 3l.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü25

Ŋăľâĺ ğăłőŋ őáâëćăŋĺï ąěáłőŋěçŋőčő őďŋőàőďŋőčő æĺńĺŋďàă àăďĺãáă r_0, ěáńĺ ć ŋăçăńìŋëľ ňőňěŋâ ćàěňěŋĺ âěňŕěàăâãàă ěčő ąëńă àăćŋă u_0, ă ŋă ŕőćěàåŋőáâĺ ŕàĺ t > 0 ŕőďďěàęĺćăěâáï ŋãńěćăï âěňŕěàăâãàă.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü26

Ŋăľâĺ âěňŕěàăâãàã áâěàęŋï 0 ⩽ x ⩽ l ŕàĺ t > 0, ńěćëľ łőŋěæ ĺ ąőłőćăï ŕőćěàåŋőáâì łőâőàőčő âěŕńőĺğőńĺćăŋë, ă ŋă ŕàăćőň łőŋæě ŕàőĺáåőďĺâ âěŕńőőąňěŋ áő áàěďőľ âěňŕěàăâãàë u_0. Ŋăçăńìŋăï âěňŕěàăâãàă áâěàęŋï ŋãńěćăï.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü27

Ŋăľâĺ ŕőŕěàěçŋëě łőńěąăŋĺï łàãčńőľ ňěňąàăŋë 0 ⩽ r ⩽ r_0, ćëğćăŋŋëě áőáàěďőâőçěŋŋőľ ŕőŕěàěçŋőľ áĺńőľ p = p_0 sin ωt, ŕàĺńőęěŋŋőľ ł æěŋâàã ŕńăáâĺŋë (łőńěąăŋĺï ňěňąàăŋë àěŕàőďãłâőàă). Łàăľ ňěňąàăŋë ğăłàěŕńěŋ.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü28

Łàăľ łàãčńőľ ňěňąàăŋë 0 ⩽ r ⩽ r_0 ďćĺęěâáï ŕő ğăłőŋã u (r_0, t) = A sin ωt, t > 0. Ŋăľâĺ łőńěąăŋĺï ňěňąàăŋë ŕàĺ ŋãńěćëå ŋăçăńìŋëå ãáńőćĺïå.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü29

Ŋăľâĺ âěňŕěàăâãàã őďŋőàőďŋőčő ąěáłőŋěçŋőčő łàãčńőčő æĺńĺŋďàă àăďĺãáă r_0, ěáńĺ ŋăçăńìŋăï ěčő âěňŕěàăâãàă U_0 = const, ă ŋă ŕőćěàåŋőáâĺ ŕàőĺáåőďĺâ łőŋćěłâĺćŋëľ âěŕńőőąňěŋ áő áàěďőľ ŋãńěćőľ âěňŕěàăâãàë.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü30

Ŋăľâĺ łőńěąăŋĺï ãŕàãčőčő áâěàęŋï, ŕàăćëľ łőŋěæ łőâőàőčő ğăłàěŕńěŋ, ă ŋă ńěćëľ ďěľáâćãěâ ŕàĺ t > 0 áĺńă F (t) = A exp (−αt) . Ŋăçăńìŋëě áłőàőáâì ĺ àăáâïęěŋĺě àăćŋë ŋãńî.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü31

Ńěćëľ łőŋěæ ĺğőńĺàőćăŋŋőčő ŕő ąőłăň âěŕńőŕàőćőďïéěčő áâěàęŋï ŕőďďěàęĺćăěâáï ŕàĺ ŕőáâőïŋŋőľ âěňŕěàăâãàě u_0, ă ŋă ŕàăćëľ ŕőďăěâáï ĺğćŋě ŕőâőł âěŕńă A exp (−αt) , t > 0. Ŋăľâĺ ğăłőŋ ĺğňěŋěŋĺï âěňŕěàăâãàë áâěàęŋï, ěáńĺ ŋăçăńìŋăï âěňŕěàăâãàă ŋãńěćăï..

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü32

Ŋăľâĺ àěèěŋĺě áňěèăŋŋőľ ğăďăçĺ u^{′′}_{tt} = a^2u^{′′}_{xx}, x > 0, t > 0 u^′_x (0, t) = ν (t) , t > 0 u (x, 0) = 0, x > 0 u^′_t (x, 0) = 0, x > 0.

Ŕőďőąàăâì äĺğĺçěáłãî ğăďăçã, őŕĺáëćăěňãî ďăŋŋőľ ňăâěňăâĺçěáłőľ ňőďěńìî.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü33

Ŋăľâĺ łőńěąăŋĺï őâàěğłă ãŕàãčőčő áâěàęŋï, ńěćëľ łőŋěæ łőâőàőčő áćőąőďěŋ, ă ŕàăćëľ - ęěáâłő ğăłàěŕńěŋ, ěáńĺ ŋăçăńìŋăï áłőàőáâì âőçěł áâěàęŋï ŋãńěćăï, ă ŋăçăńìŋőě őâłńőŋěŋĺě ĺňěěâ ćĺď A (x − l) .

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü34

Ŋăçăńìŋëľ âőł ć őâàěğłě 0 ≤ x ≤ l ńĺŋĺĺ ąěğ ĺáłăęěŋĺľ őâáãâáâćőćăń, ă ŋăŕàïęěŋĺě őŕĺáëćăńőáì äãŋłæĺěľ φ (x). Ŋăľâĺ âőł ć ńĺŋĺĺ ĺ ŋăŕàïęěŋĺě ŕàĺ t > 0, ěáńĺ őąă łőŋæă ńĺŋĺĺ ĺğőńĺàőćăŋë.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü35

Ŋăľâĺ áâăæĺőŋăàŋőě àăáŕàěďěńěŋĺě âěňŕěàăâãàë ćŋãâàĺ őďŋőàőďŋőčő ąěáłőŋěçŋőčő æĺńĺŋďàă àăďĺãáă r_0, ěáńĺ ŋă őďŋőľ ŕőńőćĺŋě ěčő ŕőćěàåŋőáâĺ (0 ⩽ φ ⩽ π) ŕőďďěàęĺćăěâáï âěňŕěàăâãàă T_1, ă ŋă ďàãčőľ (π ⩽ φ ⩽ 2π) - âěňŕěàăâãàă T_2.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü36

Ŋăľâĺ ğăłőŋ őáâëćăŋĺï ąěáłőŋěçŋőčő æĺńĺŋďàă àăďĺãáă r_0, ěáńĺ ŋăçăńìŋăï ěčő âěňŕěàăâãàă àăćŋă

u_0J_0 ( μ^{(0)}_1 r r_0 ) ,

čďě μ^{(0)}_1 - ŕěàćëľ ŕőńőęĺâěńìŋëľ łőàěŋì äãŋłæĺĺ ąěááěńï J_0. Ŋă ŕőćěàåŋőáâĺ æĺńĺŋďàă ŕőďďěàęĺćăěâáï ŋãńěćăï âěňŕěàăâãàă.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü37

Ŋăľâĺ âěňŕěàăâãàã ć őďŋőàőďŋőň âěŕńőŕàőćőďïéěň áâěàęŋě ďńĺŋë l, ěáńĺ ŋă ŕàăćőň ěčő łőŋæě ŕőďďěàęĺćăěâáï âěňŕěàăâãàă exp (−t) , ŋă ńěćőň łőŋæě - ŋãńěćăï âěňŕěàăâãàă, ă ŋăçăńìŋăï âěňŕěàăâãàă àăćŋă x l .

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü38

Ŋă áâàãŋã ďńĺŋë l ďěľáâćãěâ ćŋěèŋïï áĺńă, àăáŕàěďěńěŋŋăï á ŕńőâŋőáâìî

f (x, t) = A sin πat l . Ŋăľâĺ ğăłőŋ łőńěąăŋĺľ áâàãŋë, ěáńĺ ěě łőŋæë ğăłàěŕńěŋë, ă ŋăçăńìŋëě ãáńőćĺï ŋãńěćëě.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü39

Őďŋőàőďŋëľ áâěàęěŋì ćĺáĺâ ćěàâĺłăńìŋő ć ŕőńě áĺńë âïęěáâĺ ĺ ďőŕőńŋĺâěńìŋő àăáâïŋãâ čàãğőň ňăááë M, ŕőďćěèěŋŋëň ŋă ěčő łőŋæě x = l. Ŋăľâĺ ãŕàãčĺě łőńěąăŋĺï áâěàęŋï ŕőáńě őąàëćă čàãğă, ěáńĺ łőŋěæ x = 0 ğăłàěŕńěŋ ŋă ŕàãęĺŋě ğăďăŋŋőľ ęěáâłőáâĺ.

İłğăňěŋ ŕő ňăâěňăâĺçěáłőľ äĺğĺłě

Ğăďăçă ü40

Ŋăľâĺ âěňŕěàăâãàã őďŋőàőďŋőčő âěŕńőŕàőćőďïéěčő æĺńĺŋďàă àăďĺãáă R, ěáńĺ ŋăçăńìŋăï âěňŕěàăâãàă ćáěå ěčő âőçěł őďĺŋăłőćă ĺ àăćŋă u_0, ă ŋă ŕőćěàåŋőáâĺ ŕàőĺáåőďĺâ âěŕńőőąňěŋ áő áàěďőľ ŋãńěćőľ âěňŕěàăâãàë.