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Lq3fqn93an Meolﬂqn?cs descr ibes’ ‘Hne
dthnics of mechonical sysﬁems USi'\S
the FrameworK of voriational caleulos,

Tn  pacTicolary according o

Homildon's Perinciple, -the actoal métion
that o qu'\‘ic,\e follows belween
time + ond 1, is the motion that
makes the Action Lsleyral

it
S = L' at L S't'a'l'fonqry

/r” J One possihle Pq‘l‘h




Lo«gmngiom Me choni s

To spec'rfy the ’l‘ro\jedory, of d)mqmicq,
6f o single particle we genefally

path;
requre 3  generalized coofdinates (9, g, 9s).
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The fonctions  g,(H), 92(4), gs(H)
characterize  the possible or “petential” trajeclories,
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[__o\o,fmno\iom Mechanics

For a Simhle unconstrained Pa(‘l‘iole
with Kinetic Energy T, where
T= T(-%'l %"l $3/ 7;,,‘],2,‘7/3>

ond Potenfiol Energy U, where
V= U(q,,92,9)

The La(jmngian is +he drffecence
L = T = U = L(q«u‘il,qﬂ/iz.qﬁ;ii’)

and  the 'l‘ro(\erjOfy of -the pm"ﬁde
satisTies Lmﬁrmge's eqlum‘HOhS
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Lo\thg)iom Meo‘n anlicS
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Lo g fangjion Mechonics.

Note however hat Lq«;,nomg,e's egua'h'ons
+okKe the some form in every and any
coordnate sy{fem we, choose Jo write down
In the generol cose with Generlized Coordinaites
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L ag rangion Mechomice,

Exomple Polor Coordinates  9,=T 9.2P ga=0

= zm(fh 4T cp)
U= U(r, )

L= zm(f* f"qf") - U(e,$)
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Lag[unqiom Mechanics cont.

S?ns‘e Uncons+rained Pac‘ho[e

Need 3 {genem\{zed coordinales g, 92, 9s
genemﬁzed velocities % . ‘7;;, °l:s

Yo Speci‘Fy the stafe of the Syﬁem

From these we coan congtruet the..

Kinetic E\ne(yy T=T (q", Y, Cfﬂ, C[;: ) c,'/z/ ci3>
Potenfial Enecgy U=U(3, ,‘f/z,%,"‘)

Lagrangian  L.=T-U=L(q,9.9, 7‘/:,‘%#,00'3,‘%)
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Equations
¥ for ANY cholce of 9.9, U3



