E priedas. Trijy laisvés laipsniy modelio analitinés iSraiskos

Visos sistemos kinetiné energija Ke=Ke;+Ke,+Kej:

ml[[— ocssinéts (1) <t)j2+|§c1cos<eu <t»73]+
[ms[az+|2cos<922(t>>§t922<t>+lbcgcoswgz(t));asz(t)f}

(o020 () b))

mz[(d 2 +lac2C0s(02; (t))jt@zz(t)jz + (01 +lacosi n(é’zz(t))g 02, (t)ﬂ

2

Ke

+

Kur atskiri kinetinés energijos Ke nariai:

o1 = lsin(ey, (1) 6,0
o7 = heosa ()=t 1)

os=(2aa00]
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Sistemos Lagranzianas L kaip skirtumas tarp kinetinés ir potencinés energiju:

ml[(— locasin(6y, (t)) % 0, (t )jz + IgclCO s, (t))z o 4} +

2
(0'2 +lpc08(62, (t) 92z( )+ |chC05(‘932(t))§‘932(t)] +
m3 2 +
o+ i) 0200+ i, 0 )
a 2
(0'2 + Iac2COS 922 ‘922( )j +
ma 2
(01 +lac2sin(0p (t) 92z( )j
L= 5 +
2 2
o 32(%9&(0) Js(gé’sz(t)]
12 44 > + > - gm2(03 + |ac2¢°3(922 (t)))_

9mg (03 +12008(62 (t))+ Inc3cos(s; (t)) - glocrmcos(ér, (t))

Kur atskiri LagranZiano L nariai:

o1 = lsin(ey, ()5 8,0

o7 = heod(on, 1)< 8,0
03 = heos(6y 1)

s~ Zaa00)
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Sudaromas matematinis modelis — 3-ju lyg¢iy nehomogeniniy antros eilés paprastyju
diferencialiniy lyg¢iy sistema.
Pirmajai apibendrintajai koordinatei 6,;:

2hsin(61; (t)No10 — 03+ lac2c0s(62; (t)oa + o9 +1ac2sin(0a; (t))or)
- 2I1‘305(‘912 (t))(O'B +lacosi n(922 (t))62 —o11— Iac2‘305(‘922 (t))o'l)

—llsm(elz(o{os+IaczcoS@Z<t>)§ez<t>]§eu<t>z /2

m

N

o z<t){a4+uaczsinwzz(t))gez(oE%(r)z

og +I5sin(62; (t))oa + Ipcasin(0s; (t)og-o11
2100 e o st )
010 — 03 +12008(62, (t))orz + Ipc3c0s(6s; (t))og + o9 + IZSin(HZZ(t))JlJ

- 2llsln(012 (t){+ |bc35'”( z( ))57

/2
+sin(ay, ¢ {a5+|2cos922 (t)+ubcgcoswsz(t))%@(t)]gelz(t)z

_m3

I1Cos &, t){04 + I25'n 922 922( )+ |bc35in(‘932(t))6%932 (t)]a%‘glz (t)2

2ocisin(Bz (t)locicos(b, (t)lor2 — o3 + locisin(@y; (t)o13)
+ 2logicos(éh, (t))z 013 — Alocisin(Ay, (t))cos(6r; (t)or 12

~ 2lggrcos(dr, (t){— locisin(0r, <t)>§eu (t)jgeu )
+J1013 - g‘lmZSin(glz (t))* g I1m3sin(912 (t))* g |oclm15in(912 (t)) =Tz~ 72z
Kur:

+ M

=

= Tt~ 200 03 = Ll =i 0) 2 k)

o = 6050(0) % 4000 = £ 020 7 = 2 ) =i O = o

2 2
or0 = heosi Oonz.cns = heosi era.onz = 5 420 na = 501500
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Antrajai apibendrintajai koordinatei, 6,

Kur:

Jzo1 -

2acosin(02; (t)Nog — 0 +lacacos(62; (t))oa + 010 +lacasin(62; (t))o1)
- 2|a02003(‘922 (t)XUB + |a025in(922 (t))dz —0o11- |acZC°5(922 (t) 1)

. 0 0
my| — |ac25'n(922(t){0'4 + |ac2C03(922(t))a_teZ(t)]a‘QZZ(t)z /12

N

+ |a02C05(922(t){0'3 + |a023i”(922(t))§'92( )jai 02, (t)2

2l»cos 9 o8 + I25|n 022 )0-2 + IbC3S|n(93z( ) 5011
2 22 Izcos 922 )01 Ibc3cos(032( ))
_ 2'25'n(922(t){09 o6 + loc0s(6s, (t ))02 +lheacos(6s; (t))os + o0 + 1osin(6s; (t)oy

+Ipcasin(6s, (t ))07

0
+1251n(0; (1)) o4 +12c08(60, (t) )+ Incacos(d, (t ))3t a3(t )] P 02,(t)2

_m3

—12€08(024 (t)) o3 + 25i(024 (1)) — 02 (t) + Incasin(63, (t) — 93z()] 027 (1)

+Jp01 — glomgsin(6y, (t))- 9|ac2m25'”(92z()) To7 — 732

& 022 =( 2 0200] o =80 10 = heoslha0) 1)

8[2

2

2
5 = (g%z(t)] ,06=0,07= %%z(t)v og = lsin(1(t))or2, o9 = hcos(@y, (t))or2

2

2
o10 = hsin(0 (t))orz, o11 = heos(@h (t)orz, 012 = [%‘912 (t)J 013 = %912 (t)

Treciajai apibendrintajai koordinatei, 65,

m3

Dlpescosls, (t))[llsin(ﬂlz(t))cre +158in(6s; (t))osHpeasin(@s; (t))os — heos(@y, (t) 3J

_ 2lbc3sin(932(t){|1cos(9lz (tz)GG +15008(6); (t))os + lpeacos(B3; (t)os ]

+ |bc35in(932(t) — 03 (t)Z— |b03C05(632(t))

{nlsin< z<r>>§el(r>+nzsin<eu<t>>§ez<r>+nbcssmwsz(t))

—~1008(62, (t))o2 — Ipe3c08(63; (o

+hsin(6y, (t))os +1sin(62; (t))ora + Ineasin(@s; (t)or

ulcos(elz<t)>a—iau<t>+uzcos(em(t))%ema) 2

0

+|bc3cos<eaz<t>)§esz(t> o

iag(o)a%agz(t)z

Ot

= glpcamssi n(93Z (t)) =173z

Kur:

o2 32 o? ?
o1 = —25%2('(), op = —2922(t)v o3 = —zelz(t): o4 = [—932('[)] 105 :(
at ot ot

|
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