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0%1@2) 22 :\L,L(gl(} P_;)') (a?‘ P%%) o(,i(g; %%%ﬁ P_gg_\) (gt, g‘b—a% p@%) [;Li(g—l‘:h _%%‘L=3@$,B/i)

Jacobiho princip — pro konzervativni soustavy (skleronomni holonomni vazby a konzervativni sily)

L(q’,f‘;):%‘};@)%% ~U@) T jePRD kvadraficka forma vg gk =0 E= —0{ L=T+U=houl



Routhova funkce —vulouceni cyklické souradnice @ [L, 5+, §.0]>[R,»,§]

necht L=L(§,§’«,Q,ﬂ %’D = P-gg 77.@7:{) =Bl (rovnice proQ) = 0=§(§x:$;ﬁi)

do zbylich A rovnic d (g;\ —g% =0 ¥5eR dosadime za QaQ tyto rovnice pro nezname§,3,& |ze ziskat

2 Routhovy funkce R( ?.?,FM) =1 - PQ L(‘H:, %%P,/i A - Q "(;%R/i) (nékdy R= Pa‘t)

ktera prevezme roli Lagrangeovy funkce pro novi systém o a sTupnich volnosti

d8)-2- 4% -psh)- (P20 -2 (%2 el (2. 0ol (G302 ]

Jacobiho princip — pro konzervativni soustavy (skleronomni holonomni vazby a konzervativni sily)

L(¢,¢)=%‘!};@)%%-U(§’,\ T jePD. kvadraticka forma v a*y gk- o=>E= -ko'(k‘L=T+U=zﬁm/L

substituce:zména pavame\‘vizaoe

4 ) > "novy" variacni princippro A+ 4
S iL(?( 3.%0) /d)i L 7'~ 15‘1- 9, kmvek g, Ao s funkei

gA 1 .
-3 5;3"],&\321_@,%1-,)[ kde das 4

je cyklickou souradnici, kferou

vyloudime pomoci Routhovy funkce

>19J
p
5



Routhova funkce —vylouceni cyklicke souradnice Q [L, 5+, §.0]>[R,»,§]

necht L= ]_@ﬁ’,‘(),j_) %-D = P'glé ?.*.Qlﬂ =Bl (rovnice proQ) = 0=§(§,$,EA)
do 2bylych A rovnic d (g;\ g‘% =0 ¥5eR dosadime za QaQ tyto rovnice pro neznamég,3,g |ze ziskat

2 Routhovy funkee R(§,§,R4) = =L - PQ L(34,Q 7,‘1',13,1 N -PQ (§3,R4)  (nékdy R= PQ‘L)

ktera prevezme roli Lagrangeovy funkce pro novi systém o a sTupnich volnosti

0%1@2) 22 :\L,L(gl(} P_;)') (a?‘ P%%) o(,i(g; %%%ﬁ P_gg_\) (gt, g‘b—a% p@%) [;Li(g—l‘:h _%%‘L=3@$,B/i)

Jacobiho princip — pro konzervativni soustavy (skleronomni holonomni vazby a konzervativni sily)

L(q’,f‘;):%‘};@)%% ~U@) T jePRD kvadraficka forma vg gk =0 > E= —0{ L=T+U=houl

substituce:zména pavame\‘vizaoe

4 ) 2.3 "novy" variadni princip pro A+ 4
1,

dh=ddr 3. 51 3 kmvek g, A s funkod
7’ 4 E;Br‘;’ﬁ: L@’Q’%M kde cas 4
/- ALL) _ I 2= 8k aL ( QAL)/{) L=-2L g4} = ~pGe = je cuklickou souradnici, kterou
/R YUV ” '.: g ¥

vyloudime pomoci Routhovy funkce



R= LA ~foA = (L-pM = (L+hde-LIL = hc'y,‘/i': (L+ EW = (T-U+T=0)A =9 TR



R= LA -fpd = (L-pM = (Lo DL = hGpd = (Lo B = (F-0-T-0) £ =27

2, T, o,
S, = {Rdz = { pg,ddr 34.“1% Smdr Sﬁ?wﬁ?ﬂ‘o\t S\WE—U(Q,\) VT@4:4, A o =
% %, 5



R= LA ~foA = (L-pM = (L+hde-LIL = hc'y,‘/i': (L+ EW = (T-U+T=0)A =9 TR

Ty T 6‘; % T T
So =_§ Rdt = S’I‘ké’ki’dt =S /’lkd?""‘-’ SZTA-)dT = g EWA\CLT - SWE_U([‘;D‘“‘E{i\%‘h‘Id’r =
] T, B 2

(] T, ,

&

T T @
- §\WE—U(3,D \IIﬁ)é,i,p%/i‘ dr =§\$ZF_—U(6,D ‘\I_EB(B;)%% dr = S.\E(E'U“T'” \IT,-BG?N 49y,
‘ — - ; lement déley dll” v kouf
‘dtT =clq: element délky v kont, pr.
F(‘?n‘;‘) q,d'l' d?'\ s metrickgm Temzovem'l'i\s(a;)




R= LA ~foA = (L-pM = (L+hde-LIL = hc'y,‘/i': (L+ EW = (T-U+T=0)A =9 TR

2, kA 5; (A N
S, =SRdT = Sht},‘/i’dt' =§ 4.kdch‘=§21‘,i‘dr =§ﬁ?ﬁ?£o\’c S\WE—U(Q,\) VT, T@ %y Adr =
0,

&

G
SF (B-UG) VT;G1qL' 3,4 dx = S\!' (B-UG) VT34, d = S\WE-U(W\I T,@ d,dg,
\_/-—\,———_J

o q‘d»rzd(;_ element délky all v konf. pr.
F(‘W') ‘ * s metrickgm Temzovem'l'i\s(a;)

Jacobiho princip: Komevvaﬂvm soustava se mezi komfiqwaoemi 8,8, pohybuje po kiivee na ktere

S, [§e] = SﬂE—U(a,)\I (cpo(‘%d.’t stufo, okl

Q

2kracend akce

+ habyva stacionarni hodnoty vzhledem

k variacim s pevngmi konci 3§ (,,) =0.



R= LA ~foA = (L-pM = (L+hde-LIL = hc'y,‘/i': (L+ EW = (T-U+T=0)A =9 TR

>4

2, A
S, =SRth - S/ﬁkf},‘/i’dt‘ -

L

% 7,
4.kdch= SzTA‘dT = S V2T A'de = S\HE'U(‘V‘) VT30, Lox =

G
SF (B-UG) VT;G1qL' 3,4 dx = S\!' (B-UG) VT34, d = S\WE-U(W\I T,@ d,dg,
\_/-—\,———_J

. q‘d»rzd(;_ element délky all v konf. pr.
F(‘?'?‘) ‘ * s metrickgm Temzovem'l'i\s(a;)

Jacobiho princip: Komevvaﬂvm soustava se mezi komfiqwaoemi 8,8, pohybuje po kiivee na ktere

kracena akce nabyva stacionarni hodnoty vzhledem
et S, [3e1] = S\S'(F_—u(o,hl T @99, dx = stufo, ar )

g k variacim s pevingmi konci 52,‘,{%,:0.

Pozn. 2 Eulerovigch rovnic g; ;L% aq) 0 VzéA > §=§@ ziskame pouze fvar trajekforie (T neni cas)

¢asovou parameTrizaci Tvajek"(ovue |ze ziskat 4 0 &
“ r—' (4l = 151-@\ 1<% S\] §9:
pomoci infegralu pohybu E=T+U =2 A= 2921]':;-&)) A= § AdL § E(%ER?W dh = ﬂbg_%%

(g)




Pr. Tvar Trajekiorie sikmého vvhuL=%m\(i‘+f3‘)- /mcm U=man T= :,41- Ki,'}s)("; ,°m (i;) E=T+VU=fonk



Pr. Tvar Trajekiorie sikmého vvhuL=%m\(i‘+f3‘)- /mcm U=man T= :,41- Ki,'}s)("; ,°m (x) E=T+VU=fonk

¥
'a }3:!3()0'—'?
A
IR
x, Kk




PY. tvar frajektorie sikmeho vruL =Zan(X+71) - mor  U=may T=26(M o)D)  E=TrU ot

"
] H=Hw=2 B . .
W), e e e - i - e Uy T
: . A Xy e
x, 4 x  paramefrizace B diy= e konst, Fiy)

(1].T=x)



PY. tvar frajektorie sikmeho vruL =Zan(X+71) - mor  U=may T=26(M o)D)  E=TrU ot

o2
e

:%(x):?

)
5, S«iz(s “nagd) Y (AT (g’ —S«SQ(E " eI dx = lng‘lma e
pavame’f vizace 0 = iy Tonst. (
(1).T=x] v Firptg)

F .
Eulerova rce. i SX(B’J) 0 profoie ?x =0 prejde na

QF ) _8F , 3F W OF [ wBF .. BF_eL oF \|=
(F zaa) arf 58 ax ('a () 'adx > sﬁ 517@2‘
e



PY. tvar frajektorie sikmeho vruL =Zan(X+71) - mor  U=may T=26(M o)D)  E=TrU ot

'a }a:%()(\'—'?
i} A/\
—,

= F-ra'gﬁ

)
5, S«iz(s “nagd) Y (AT (g’ —S«SQ(E " eI dx = lng‘lma e
pavame’f vizace 0 = iy Tonst. (
(1).T=x] v Firptg)

F .
Eulerova rce. i SX(B’J) 0 profoie ?x =0 prejde na

QF ) _8F , 3F W OF [ wBF .. BF_eL oF \|=
(F zaa) arf 58 ax ('a () 'adx > sﬁ 517@2‘
e

Pal

[
3
o



P¥. tvar trajekforie sikmého vrhul =Fm (% +5) - oty U=mgy T= i W,'}Q(": o

'a }a:%()(\'—'?
N
X, K % pavame’[vnzace W= dyy=Hdx
(1).T=x)
Eulerova rce.
y OF
(‘: Zaa)
C4
F E
C,“‘ F-fg gﬁ Kzf_;%

G- 'JWW

() E=Teo-font

5, S«iz(s mm'ém(dmm(o\%\‘-gwwdx lng“rma g T

kovxsT F%%
%5 jx(b»g) 0 protoie ?x =0 prejde na
8F\+§E “SF wdF BF_& _
arf 58 ax ('a (T} 'adx > sﬁ &75&



PY. tvar frajektorie sikmeho vruL =Zan(X+71) - mor  U=may T=26(M o)D)  E=TrU ot

)
'a }a:%()(\'—'?

ol

| A/\ B S = Sle(E -map) Y Y (dx} +hm(dyl” —S«iz(g M.&'Q AHau Ydx = 23{"“8"‘!7"3 lhﬂfd' .
x; K % pavame’[vnzace l% va(x\ d%—radx kovxsT F%%
(1).T=x)

F .
Eulerova rce. i SX(B’J) 0 profoie ?x =0 prejde na

QF ) _8F , 3F W OF [ wBF .. oF _ =
(F 3§a) arf 58 ax ('a g’& 'adx > ;;% %5&
TV
C4=F'%'5§ sz‘\%

(e g P -
X ~ X _ I L O P R E _pm
__L > y-tlga = Sédx:Sﬁﬁ > &= 2lepdrg > oo = adiEs-doy)



