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Abstract Time scales are defined as any non-empty closed subset of the real number field, which unifies
the treatment of continuous and discrete systems. In this paper, the Herglotz-type Vacco dynamics of
nonholonomic systems are extended to the time scales, and its Noether symmetry and conservation law
are investigated. Firstly, based on the Herglotz variational principle on time scales, the Herglotz-type
Vacco dynamics equations on time scales are established. Secondly, according to the invariance of
Hamilton-Herglotz action on time scales under infinitesimal transformations, the Noether symmetry of
Herglotz-type Vacco dynamics of nonholonomic systems on time scales is defined, and the corresponding
Noether identities are presented. Finally, the Noether’s theorem of Herglotz-type Vacco dynamics for
nonholonomic systems on time scales is proven, and the corresponding conserved quantities are
provided. At the conclusion of the paper, two examples are presented to demonstrate the results of theo-

retical analysis.
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Vacco 8l 12 W) Herglotz Bl F 2 (28) , 1] 15

1 2
Ong? A& ~+ Gngs +1,)6 + {Em/ L@+
(g2)" +(g3)* 4+ 2q7 g5 cosq, (2t) ]+

?m[(qf)z +(g2) ] —r=+ A lq7 +

A 2
—{e 2t —mrilqg? Scosq, (2t
A[{ep(a ) X 5 Lg7 + qicosq. 200 ]} + rqs sing, (2t)cosq, (2t) — g3 sing, (2t) ] +

e,(a2t){A,r[q5sing, (2¢)sing, (2t) + A.Lqs + r (g5 sing, (2¢)sing, (2t) +
gscosq, (20) 1+ A,r[qssing, (2t) —

q5sing, (2t)cosq, (2t) ]} =0,

g3 cosq, (20) ]} —

2 . )
A ) (Emrz[q?+q?cosq2(2t)]q?(2t)+
E{e,,(a ,ZZ)EEmrzqﬁ —

2
[—mr’q; —A,rsing, (2¢) +
Arsing, (2t) + X,rcosq, (20) ]} — 5 a4z ] 4

2 y . , 2 )
e,(a 20— g?nr“qfqﬁsqu(Zt) + Asrcosq, (2t) Jqs (2¢) + {Emrz[q? +

g1 cosq, (20) ]+ A, rsing, (2t )cosq, (2¢) +

Ayrsing, (20)sing, (2t) }q5 (2) + Gmq? +

A2 4+ (mgs +2,.)q¢5 (2 =0 (61)
BRI AR

7=0,§ =0,§=0,&=1,§ =1, & =1

(62)

AR B 2, 6 62 A (43), W15 £ G2 AH B
# Noether RISy fH 5 A

A17q; cosq, (2t)cosq, (2t) +
Az fCI?COS%(Zt)sinql(zt)] —o,

Az (e (a,2t){ mr (g5 +qtcosq, (2t) ]+

Ay rsing, (2t ) cosq, (2t) +
A,rsing, (2t)sing, (2¢)}) =0,

A
E[e/)(a ,20)(mg) +2,)]=0,

[e Cas20) (mgs +X,)]=0. (60)
A Iy=e,(t,,20)] mr *[q5 + qrcosq, (2t) ]+
_JL
Hifrp=-=—7. rsian(Zt)[/\lcosql(Zt)+A25inq1(2t)]+

Noether 230 (34) 45 H m (g +q3)+A, +A,} =const. (63)
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