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— 1 = gadd, A1 = g —
X X X
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D , 0 d= +d, ,d
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c oy (aflow),{ s R} o
d : s ta 2 |
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a = |\ W v] x
ot I i jlﬁ)%)ﬂ — (16)
4 X x
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= - o' = di+ gikddxk ?(N)
1 Lo’ = Lo (17)
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| b Dy|”
3 Lw—?dv,v = al s (19)
&b_ . b1, b
[dt]—[t+va—2dv,v, (20)

4 Lwh,v = dvh,v,v; (21)
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])_1}}) b 1_ b _L b
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_ b 1 b
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s _8ik s U i _U k
v s + guv st g I dx ,
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Y ok
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x x
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,  gik= gk, g ' dv' — giwkdvi = (gin— ghi)v' ‘W' =0
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de) dt B

d 1 _gﬁ kor s
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R'@ R"#
(27) , Pt I R, Pl(e) = M} #
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Dimv)|”  dm D" dm D(mw)|"®
[dt]_ d+m[dt_dtd [dt ’ (%)

((li_r?: %+1)27¢f: 55_5+me— Lvm#
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F(t.x) I 7(N)#
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[D( mv)] }’: dexk,

dt (33)
dm _ (34)
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b d Dv k
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5 _ dm _
m = const [5l+ Ll]m— T 0 # (35)
i b) s i s i
mg,z[i_yt+ 5;) + #z\vlv] = Fr- ((li_r;lgikl}# (36)
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T - Ev d_t,114, (38)
= Deg(v,v)= D(l+ (v 0)) (%)
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dT  (1+ 30" v4) dm  m B’ v4
de = 2 it 2 dt -
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(3D~ (34), (38),(40),

dt ’E dt
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t
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(3) (4).(92)  Fo=- T p=- 2 E=T+ U E=T+ U,
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S J (the body
forces) # m= QI# (I @U, U)
L= ,’ | g [ dxl c , C dxn,
| g |= det(git) Riemann gik # v=5/5t+ v= 55t +
v's /53 212, my F= @' - dilap) L.
e
b d( QL) | 1
vt a’[dt] = @ L- md(dlglp)L, (45)
d , (the volume force) , S
, # Jll—gld( N1 glp) Riemann ( Gauss)
Q5DV<L: Ql)d(v <L)= QDLUL (46)
, D M n_ ,L, v Lie , = ,d
#  (46) M" Stokes
05~ = QDdX (47)
dm _
# # T 0,

0= L= L) = Lo = [557+ LJ(QL)z

[i+ L@]Q#L'F 05! h[léill)l28=
5t S5x

5 0 5./l gw')}
[[ﬁ* L”]“ g1 sx 1"

8= dx' ¢ . ¢ da”,

d%Q+ Aive = 0, (48)
dQ | 5 50 krso0
di = |5t je= 5.+ sat
divy = 1 2 ,2;|1) )# ()
[l g | S5x
(49) v L ,M"'= R", gii= Di, |l gl=1,L= 8#
divy = - %gl (50)
14 Q # ((11&= 0, dive = 0,
t
# v #
v=dW = g 5572{:5/593, (51)
v W W . (49)

1 S| oy kS

d]Vv = m 5xl,[ | g l g 5xk] s (52)
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- %[Jl glg“jk],

= J|—g| 5. (53)
Riemann Laplace_Boltrami # M"= R" Lapace #
divo = 0 ] —(J_g )—k+ ngfsifj“;i= o (54)
, w LB (54)# M"= R"
noog
o (55)
21 5x
Laplace # (4, c%( o)=0 ,
[%ﬂb:f,,_ J%d(,/?n)’ (%)
g
Newton s Ealer #
(1 @U, U) ,
gik{ii;+ v’ Zl l ”]_ gifi— Jl_iQS(J?p) (57)
M'= R" ,% vxjis:fi— LQ%# (38)
(36)
5” s Lo’ = T30 0d = [ - }) L T g 1p# (%)
o
, ; #f ,
v, Q p, n+ 2 ,  (48) (56) n+ 1 #
_ # #
# T = Q'#'ZL: const#t  (38)  Lv(QL) = 0, (45)
v< L= 0 ,
M'=R" gik= D, | gl= 1#
) s Riemann s M'= R"
# , #
, Newtonian_Galilean
N ewtanian_Riemannian # #
, Riemann ( ), Riemann
#
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Dynamics in Newtonian_Riem annian Spacetim e )

Zhang Rongye
(Institute of Mathematics, Academia Sinica, Beijing 100080, P R China)

Abstract: By the theory of Modern Geometry, the mechanical principle and advanced calculus, the
dynamics in Newtonian_Galilean spacetime is generalized to Newtonian_Riemannian Spacetime, and
the dynamics in N_R spacetime is established. Beng divided into some parts, this paper is one of

them. The other are to be continued.
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