
L" qcqnqìqn |4eohqnics' r úf .. ¡ r

L nSror,gion M ec)lonîcs descrîbes the
dvnon¡cs of nec.hqnicol systerns usiqq
flí. fcqmen!cK oF vqåiat ìsno\ cilcvl,;s,

T.n Po.-tic.rlor¡ accoråin1 to
Hqrnîlù",ts Prin.iple, the " qctu.^l rnetion
+hqt c^ pqrticl e -follods 

belw¿en

*ì'ne t q'l'¿ 1a is -fhe motìor, thqt
rno Ke5 *he A ction T."15ro[

S = S-tL gt itiort qry.

?s"
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Loor*rqìan l4echqní¿s

-To specfi -the t.¡. åorf , oc dy''o",icql

poth, df q ãtngle porticle generelly

ielure 3 geherqli¿e.l 
'cooråi"'aTes 

( ï,,rbr,?s).

i.e. k,y,z) or Cc, e, ù) dlc-..

The fr",ctions g,(*), J,r(*)e q,t(t)
chqroeterlee the !ossible or ufo"t*tiel" tfqleotofieS.

-[h" Ac{ìon is q fur,.-fion.rl "f 'these

fu¡etionS

S [ ?, (", x.(+), x,(+t = f]'*t L( r,,i,,r,;ia,e,,%"

whlch te.^ås {" {l',e Lc^gcnnge È?"Sions

+ =s(ä)

ä=*(#)
h=#ffi)



Lo\gc.^giqrl Mechot ìc,s.

Foc o sìnqle uhcohstrqîned poftiole
urì+h K¡',e{íc Ent.gy Tr *hece

T= TCo¡,,ol,r,oln, i,,o|r rir)
ond Pote*tiol Energy U, whete

Q= U(o¡,, o!",9!ù

The Lo3rongiøn ìs *he diÊFecence

L = -f - U = L( l,ri,,qrr,ir,clr),tJ

qnd +lX trqir¿-tocy, of -th¿ p,rfide
sc^+isFìrs Ll3r""geb eXro,-tionb

?L _ Lr+) î,,,,,,
ô1., 
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Loqtor,çriqn [luoh qr\ lcs
d t"

Jn cqftes lon coorclinA!s |n= X

lt=Y
1"=L

J= årn( *'+ l"*¿)
(-) = U(x,y,z)

f- = å* Cx'+!2+ Z) r Uft,y,z)
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3U- -É = F* For¿eax
oT.
e '' rni = px Plo-ailo,.

t, #(F) Lo6r""ç's 
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Fy= Pv

fo= P"
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l- a g rqn?i3t, MeSl qnl"s

Note howevør +hq+ L^rrongu's egvûìôns
toKe J{re Fcine ûryn ìn eVeV qn"t. any
c¡on}ìndle sflen we choose .lo wrrle d¿wó

I,", *he, äeheftl a^se wl*h Generaliæ) Cørdt"".tq
'..fr .]j l,t ...
' L= L ( ?, ,i,, lr,,ir, 1,r,g;.)

* = 
'\'/

oI,¡ a Fn, Gotcr"'lizd

3L=ârG-,'tøL,t É Þ'1; Ganerqli¿aÀ
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Loqr.^nqiqn l4eohqnl¿s

Exorr,,ple: Pol qc Gordrln"t s Xf f ?. = { Ir' Ò

L=
The t-- cooråhdTe nuütìon:t =.*rÐ

rnr A" -H = #(*ñ)
. î2-?g - rr ¡t.. ^aq ìãî = rnr

Fr= rn(ï: -fA)
The {- t*råtr,o*e nu.ÃtionieL sc*)

-# 
==+cï'"ol

J= år(i'+ r",b)
U= UCfìÞ) I

å,n (i'* t",f) - u(r,Q)



sincè FqÈ -+åi
onil li = rF+

.1o¡Tt

a

Lt = rnrtf
tqulrn ltlotrrtt t

vÚe howe

Fr åL+li= F



Lo qrorrqlon Me"hqnics con-l.

Si^ gl " 0n.or,ttroin uA Rct¡ol e

Neeâ 3 (geheroli¿e.I coocdin.ites 1, , îr,Is( guntcqli¿e.I veb"ilìes ú ,lr',$,

to specTfy {he st"te ôfl *tne systern

Ffow, *hese rre cqn conítrrøt *he..

Kinelic En.gy T= T ( sL,,\t olrr,,i, ,ü,f)
Pdtcdt;,,l Enegy !) = U ( T,,*4d!r, t)

Lo3congion t-. = T- U = L(ç ,,Nr,Nt,i, ,qo,irr,ù

Action S:;i +L'n$'"fi"''"*veriqtbns

'The P.rth Followeå By Tte Sys#n S;tlsîirs

LagrwgJs

EySô'.s

?L 
= ¿f3L) i>1,2,3ÀT, #t \".irJ

Êc ANY oholo¿ dF N,,i¡r,7¡t


