
ADVANCED DYNAMICS | PHY 4241/5227HOME AND CLASS WORK { SET 1Solution for assignment 6.Deviation of the Euler-Lagrange equations from the least a
tion prin
iple in general
oordinates qi; _qi, i = 1; : : : n:0 = Æ Z t2t1 dt L(qi; _qi; t) = Z t2t1 dt fL(qi + Æqi; _qi + Æ _qi; t)� L(qi; _qi; t)g= Z t2t1 dt (L(qi; _qi; t) +Xi �L�qi Æqi +Xi �L� _qi Æ _qi � L(qi; _qi; t))= Z t2t1 dt (Xi �L�qi Æqi +Xi �L� _qi ddtÆqi)= Z t2t1 dt Xi (�L�qi � ddt �L� _qi) Æqi + "�L� _qi Æqi#t2t1 = Z t2t1 dt Xi (�L�qi � ddt �L� _qi) Æqi :The last equality holds be
ause of Æqi(t1) = Æqi(t2) = 0. As the variations are inde-pendent, the �nally obtained relation is equivalent to�L�qi � ddt �L� _qi = 0 for i = 1; : : : ; n :


