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one fisds

CREIZ ST DRIV SN 13 (3.21)
2xd - (e v 2281 - B, (3.22)

for s =h. Since h is ultimately & function of r and t , these equa-
tiens are no longer linear (1mplicitly) and, 1n fact, their interpretation
becamss chbecure. Bowever, 1f h 1s & mmooth enough function of r and t,
nn:l‘?:i»n‘.oﬁioﬂal&ooudgnrooeiauo:-g
limear. This point will de discuseed further in the section of the validity
of the warioss approximations. Inserting the expressions Eqs. (3.17) amd
(3.18) 1u Bye. (3.21) ana (3.21) and (3.22) and solving the Tesulting linear
ogmiions for A and B, one finds

PoA —- (s + 232°) cosh mb + 2042 coan _sT.

-—- (s + 29%%) otnh kb + 2 Vi ainn -uTn (3.23)

PAB - -—. (o +29¢%) ¥ atn 3 - on® etmn xL F,
.—. (s + 202%) cosh kit + 2% coan E_ F, (5.k)
vhere A 1o the deterxinent of the equations for A and B, and is given by

A= - 33 (84 298) + (s + 2242)2 [coun k0 cosh m: - & stah in a1 )

« 30 —8’53’! - § otnb kh eton .5_ (5.25)

U ad W sucl.»s‘-l-g>!luvw

s

V. ..n.r.-l.-l.E.l:.T:o!:.roo&-:a (3.26)
[/ ?ooll..-ooll::?aiw-...a.&lva (s.21)

1

It is not necessary to carry these expressions further in this degres
of exactness, since in all cases of interest kh<< 1 and \u»hhou In
addition, sh° << ) for thin viscous films, and in mOSt casee ane eves has
ornht for relstively thick viscous films. One may thus exyamd in series in
terms of Xh and J¥°/s , and retain only the leading terms. In some cases
a:%/) may be treated in the same way, but for many p 1t 18 weethl to
retain the more exact functiomal dependence, in order to emamine certain
aspects of the temporal bebavior of the solution. The reason for not imtyo-
ducing these simplificetions earlier was to illustrate the eamct fomm of
some of the expressions, and to utilise the explicit = dependence of
Eqe. (3.26) and (3.27) lster for the examination of the validity of some of
the spproximations.

Thus one writes
cosh kh =1
cost mh ¥ cosh \w.v = C(s)
sinh xh ¥ kh
-E!anng\wv = \m..lru:u

Als) = o’c(s) (5.26)
A= %MQ [ - cto)r,- mu(zs(e) - 1)r, ] (3.29)
B - s|.wa [ sto)r, - r] (3.30)
and eventually .

Wh) = ﬂwﬁv Tﬂ.v - 8(a)] Pnr, - [cto) - B ..un_ (3.31)
) = gyl - o)), + G ste) 7, (3.2

If only lesding terws in sb%/) are retaioed, these equations reduce to

2
wn) = m r, - e, (3.33)
2

un) - -Rawr e By (3.3%)
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