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~\l·J. (; rc. w i s t2:e a :1Vlla r va loci t y ' of the earth'! s rot~t1oil.. '" 

'1:lic f ormula s for chBnc;ing f rom one coordinate sY!ltem to another have 

tl:c for-m 

x = Xl cos CiJt - !11 sin CiJt, 

!I =X1 sin CiJt + Yl cos CiJt, 
z .... Zlt 

Xl = x cos CiJt + y sin CiJt, ' . 

:1 :- - x sin CiJt + !I sin Cut, . 
""1- % • . 

(20) 

(20a) 

I:" 'I:!(; convE. :!.'t f rom cqua tions (1) to a rotary spherical system 'of coordi

n~ "C 0 S ( 11 
J ~ ) l)) ,jhe :::'e r is t he r a dius vector J r is la ti tude and ~ is 

lO:.Z:,i "~uG.e J i,e Ge t J as i s known" 

dl'r 1 a p , I'! + 1'1 iJ ( . w=,' ) - = - ' - -. ..,.... 2(uvA coscp+ --, <D--cos'q> 
dl f' or . ' iJ, :.! ' 

(21) 

UI 'Q 1 iJp • 1'>... 11' 1 iJ ( w%,' . • 
- = - - - - 2CiJv) sm cp - 2 - - - tIT cp - - - <I> - - cos' cp) d t f" ocp , r, b , cJcp 2 . I' 

dl' ). 1 (Jp . "r1' ). V).l1cp' 1 a ( w'r' ) - = ----. -2c..)l)rCOSCf~2wv smcp-2 - -2--lgq>---- <D--cos2cn 
dt pr cos cP OJ.. . .... . , 2 , cos cp oi.. 2 T • 

The f or clUl a s for t he trC'l ns ition from an immobile system of coordinates 

t o ·a r otary spherica l .system ha ve the form 

x = r cos cp cos (i. - wi), 
!I = - r cos CiJ sin (A - wt), 
:;: = r t'in cp. 

(22) 

U3ing (3) and (5) let U 3 f i nd the formulas for the transition from a 

r O'CCl r- J- C2.rtesian coordinate system to a rotary spherical system: 
Xl = r cos q> cos A, . 
!II = - 'r cos q> sin A, 
Zl = rsinq>. 

(23) 

Relationships (23) make it possible to convert from system (19) to 

3ys t em (21) and vice versa. Let us note that the relationships 

U1 = Vr cos cp cos A - t'",sin cp cos A - VA sin A, . 
VI = - l'r cos cp sin A -1' ... sin q> sin I. - VA COS A, 
WI = V,. sin q> + Vcp cos cp, (24) 
v, = U1 cos q> cos A - V1 cos cp sin A + WI sin <p, 
vii> = - u1 sin q: cos A + V1 sin q> sin A + Wi'COS cr, (24a) 
v). = -1 u sin A - ~l cos A • 

. occur between the velocities in. these two systems. Thus we will assume 

t h'o t ~e are ··· given~. s~stemof ' differenti~l '· equations (21) .1.n: a sph~rlcal ..... . 

. ·co~rdL~at.e"" sJst~m ... .. ···Usi~ 'form~la"s' .{2qa·). 'nn~ . (24a).· l~t :us ·. co·~~e.rt .1~ . · tO ·· .'. 
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