Pohybové rovnice (LR1D) pro neholonomni soustavu s vazbami lineérné zavislgmi na rychlostech

vazby: v—holonomnich (nezavislgch) p—neholonomnich (nezavislgch)
&(X,AHO YReRt X(Vi«,---,ﬁfﬂhn Ea,, K%+ LG =0 ¥2f  A=lag) matice typu fxaN
N S

o=51=%§ﬁ.=vj.gg LN. ¥leMib AR Ladr=0 fdb R(AGEY=4 ¥XeMi YL
k OX; 4 4 PR . - / R -
I Alembertiy orinc AFHAK+LEHAL=0 < 3>:,dk=dx dA=0% d¥~dXK
Hemoertuv prinele AGAHSR=0 2 a,&hdx =0 Hef
By = 2(F-mmf)-8x = (F-MR)}S%=0 w) :

. ~ o ) /’VSXG}M(AMKM/A(M) =Ko REA)
LG =0 Vﬁem}(3V5xe[R V{yéxzok B m e (esnan odnoch non

. . - R - P = /\_,_/\,___——\
A(X,M?*—L(x,i\ O Aéx 0 b:aN—-ﬂ BUNMT@@ Typu (R-y./}.\x(m-f‘)
, SRTUT o o, ol w
Metoda Laqvamqeowch mulfiplikatoru: w) 5{: .”5%13-4*4 : §£N /6)(4 2
Misto vqjagl?emi 2évus\t’4§h posunudi s\géek nastavime tak aé 8? 8? : ;
<§x§ Qomoon A—/fql \nezéws\gch 2 podminek (jL) aby 'a'éf ..._é{a_w..,g{én SXy- 20
a jejich dosazeni do rovnice (1) prenasobime - VAWERT-VEN | P
. L, e, . . _\g_
vovvhice (2) Laqv;hqeoku mu\TIP\IkaTOYbﬁt Ny  Gpadit G . 2
a pricteme k vovnici (1) a nastavime 7\,;,[*3' S~ funkce XXX A) = ] ‘ \6x N
. .. L, | an
tak abychom vynulovali koeticienty u zavisljch 3x; (—F}‘ » .,—F,:{,f,q, .. ;"Er:i)
3N n A-h n
. 9
0 =§(E-M;XL +Z’71,ﬁ§££ * Z’ f“z 1;) 24( Z 45%}“ Z’ f“z )5)& :g(i MAXA +Z71,ﬁ§££ f‘yaj; )5)&
— +vv_,_,_/——\_J
%4,k NEJSOU \nezavns\e 07 é= 8x,,-,8Xyy JSOU mezavus\e 07 vynulujeme volbou7y a
3N ~
Pohybové rovnice: mi; —F+Z7m&—£4 2 0, Yie3N {(i,AhO kel E%(R‘,A\XVXAX,(K,A\:O YAe 4
Véta o energii: //Xi /‘Z‘ _h J&XA éf pro komevvahvm sily Ek;"ag’;"’ %= s\_Uﬂzl
) =R 4 . 0 5. __ n
m K, = X, +Z71@{Lx‘ 12=4 0% %I = FX F 71* % ey = =-Z 71,,‘ i ﬁ by
. . Ao E)X
odvozeni LR2D pro holonomni soustavu: X, =X, (@.4)  Sx, =% = 3%5%
_ oK, ¥ N ax ‘ L
0=58A= Z(F mX) I%; = 2_”24[,. cLA_(’O’* ﬂa% &, = *"a [Aa? Al 3,( 3%]5?/ jsou mezaws)\i
v 8 @_@ aT ok ) LT & 3“ 3 ‘aT&_X_;. 4 9T(3% 3T\ .. 3T 50.
‘Eazl[ <99, J(afga%) DX, d/i(a%ﬂ [01, Y axﬂa%) ax(a%ﬂ&l’ Z[ a dL(aq)+®9}}§?h
CL oT 6)'? he he®) a ax = M{ren_ ’c)U bX,. N BUBX aU &_ B_I)ZA' =
dA(a%) Q V €A Q 0( Q‘POts Q{ [ X oM ax ﬂ 6—7‘: O( DX, 3g; d/LQBX :99;1 8% M( a%\
N-r A
A ~ ~ e O(hm 2V 3XA U ok (BX\ 6\\ QGUBX ) O(hm 30 d\ (B_U_\
& (L) 2 g “Tirg axag xaklag) aL\aRA) Ty Togad 8y
dA\agyl g
Pozn: Zaménnost variace a derivace iL(Ei) = ‘-“1(5‘(’-?)= P-X=68% = é(%}%) platii pro funkece %_Aéf = 8%
Tourdainiv princip a an 3 s L T ix, | Tourdainovy varizce
O= d—li3A¥ = ‘Z((%I{E_M;X‘)in +§(E_M;X;) B-XA ZA(E e, X) é'x" - O 54A_ = 0 54)(1=0
2volime \
GaUSSUV PViVICiP =3_N, i_ R 3N . . Gaussovy variace .
0=2 S5 m,x‘,\c\.x 52 FEomddd | ZEmMEITK=0| 3120 dy,=0 8470
zZvolime




Ustredni rovnice Lagrangeova — jing fvar d* Alembertova principu

0-Bhy = = 2(E-mf)K = 3§ 3t~ Zmikx= EA—M(zmxax\w(zmx) 3A-dL(3x3x\)+§T
e T <
A vaua\m prace akénich sil 3% T
X 8%, = (x 3%;) X, (éx) (%, Bx\-k-éx:a—(x ) -3 3% §T+8A=—°1~(§—T-5x.)
L0 A4 dA A PAEAL T JAMGEIAS T 2T FVACT A

. . - Ao A aji; A N L T iy
v obecnich souradnicich: X, =Xi(o,,/1) Sx; =%, = af’-j&% T(§,9,4) =T (XG4.4)

- o ST+8R= %{zﬁ_é?;)

T 9T axk T ax
= 3y, = q/a% @;39,= KIN

Akt Dk, 39, %= % 8% 5= c;, 3%

5A-Q)"dg; +0;" 3 o=0 75, S tvi (5@) a?y) 9=Q;" g+ g“(aq, )~ a%é?} 67 Q)"+ AA(%T,-J i)-30
)

SA=F 3x=F

) hep) I N
8730 +0;"8; = ((To;,-u ) [t +0}"s = &x(55)

Pozn: diferencialni pocet

Funkce prirtistek funkce linearni Gast priviistku = diferencial funkce  derivace stacionarni hodnota
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Variaéni podet  body — kiivky funkce — funkcionaly
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