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TOPIC 10: Lagrange’s Equations

AA 242A

Equation Constraint | Conservative Forces only DOF
forces only? | derivable from problem?
scalar
potential?
i(ﬂj I _
. =¥
di\dq;) 94; No No
where Q. are all generalized _
! ; Holonomic
orces constraints,
d(dlr| dT-V
LA Kz ( ) _o where the No Yes
dr\ dq, Jq ; constraint Use if
equations _
d|dL)_ oL -0 are used to Yes* Yes #q;=DOF
dr\dq;) Jq; eliminate
redundant
i(ﬂj_£= ',~ coordinates
dt\ dq aq . :
’ q; q; . No No
where Q; are generalized forces
not accounted for in V'
d{dL| L ~x, df
—| |-+ ) A= Yes Yes
dt(&qj) Jq ; Z kﬂqj "
d{dL| L ~<x, o, holonomic Use if
o |5t 25 =2 | constraints # q; > DOF**
dit\dq,) odq. < " 0q, Jj
! / o fi No No
where Q. are generalized forces
not accounted forin V" and A
d| L L x d ;
~|1 = ——+2Mki=0 m semi- Yes Yes
di\dq;) dq;, = Jq, holonomic
where the i
u . Use if
4 ﬂ —£+Eﬂk%=Q} constraints 40 > DOF*
dt\dq; ) dq;, = "4, fi are linear 9 =
. No No
in rates

where Q'j are generalized forces

not accounted forin V" and u

*The definition of “time” is ambiguous, so while technically these potentials can depend on time

(thereby invalidating the definition of a conservative force), this equation is considered the

conservative form of Lagrange’s equation.

**Can also use if it's inconvenient to reduce all generalized coordinates to independent
coordinates, or to get the forces of constraint.



