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Chapter V. Bodily Waves.

§ 1. From equation (3.9) in Chapter ITI, taking divergence of each term, we get

9\ & 1 ;
( 8#)8&50 {(N+",u’)+ (Mt+2p) }we ._.....(5. 1)
and putting =0, we get
RS 1 D \ey
o+ far (e v =5 (W g P u). 2
If u, v, w are proportional to e**  these equations bhecome to

(a+irc) e (,36+ ((V+2¢) +irce(N+2p) }VE=0,

. du  ov  Qw
and in the case of 'g"l‘ay +?z_ 0, (5. 3)

(@ +ice)® (u, v, w) + %{,u.' drep} V2 (u, v, w)=0.

These equations can be regarded to represent wave motions.
§ 2. Taking the simplest case in which w, v, w are all independent of y and z, we

got
0 . *
V"@:F and V*(u, v, w)= oy (u, v, w).
Assuming .
0@, furimre corisi (B, 4)
we gatb .
Vi =6,(a?— B+ 2aB)e=r®:, ... (5. 5)
Putting this in (5. 3), we get
pri(a-ire) + { (M 420) + (M+2u )ik} (e — B+ 2iaB) =0. - (5. 6)

Putting the real and imaginary parts of this equation independenily to be zero, fol-
lowing equations are obtained :
pda+ (M + 2 ) (68— BF)—2aBre(h+2p) = 0} e (5. )
and pt + (M +2p) e (@*—B7) + 2aB (N + 2 ) =0,

which gives
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If we denofe the p()S]tlve roots of (5. 8) by & and B, then the solufion of (5. 1) is
3 OO, LarBroainot o g g~laripyariee (5_ 9)
beecause the wave must he damped as it propagates and « and 8 must have the same
sign.
By this evidence, from the second equatlon of (5. 8), the following relation is ob-

tained :
a(A+2u) SN2, e (5. 10)
Similarly the solution of (5. 2) can be obtained by replacing w and g to A+2p and
M+ respectively in (5. 9). We get thus

(u v, ’LU)H‘ (0 v, wl)r,{m-ﬂ.ﬁv)zﬂ ct_l_ (O, Py, ws)ef(as-nﬂ!}z-i-_(m, (5 11)
where a/ and B! are the positive roots of -
L *E(n*Fp+ a,u.")
aﬂ_‘sﬁ 3 SL.B-I-#ﬁ ; .
*erees (B, 12
and alfl= ped(pr—p) ‘ : )
T 2(E )

As a and B' are both positive, we get from the second equation of (5. 12)

. >l ‘ , o 18)
If specially
a(M20) = (M +2), ceeet (B, 14)
then we get ' ‘
T 5. 15
a=0 and B= \/3\+2p -asrf )

or the velocity of propagation of the wave is\] ipgﬁi"— The case of perfect elastic body

or a=N+2w =0 is included in this case, but this is more general.
If M+2w=0 but not =0, then we get

s pxc e S
* 2(?\+2#){!\/“ e N}’l ...... (5. 16)
- pre Ts——‘z .
3= (A +90) (W EE+a*+kc). J
If specially a<<we, then we get
N POV l(i)“_lfi)* 1/a )“ ......
a_Q.(?L-i-E,w)"Q e 8 \ ke 16(\;:0 }’ (5. 17)
...... . L
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If a>«c, then we get

s (e R e R e R ey R S T I
i = o,
et S T (o]
If %%0, ‘theu we get
“’:—a(ixi ﬂ‘sm)’ s z(fﬂu)' . 10
The velqci’gir.of the propagation of wave is given by «c/8, which is \/2—(%’2 in

the case xc¢ is very small or the period of oscillation is infinitely long,
The_ geueral solutions of (5. 8) and (5. 12) are

P v 1
2(§+2”) e+ M {»\/(ac E+am)i+efE(a—m) — (K¢ +am) ),
s L VPP T REa—m )+ (£ +am)),

Bgz 1.3 H
A ;
T +2#-) ¢+ m (5. 20)

P

al’=P2; ,.:=L+z= {~/(m’o+al)”+x”(r"(a I — (B2 +al)},

72 PlCzL 9 2.2 2 V
and  Br="0 f&-;-p W (@FTal) oy (@=0) + (@ +al)), /
1espectnely,
where

! ’
a>m= et and a}l:f’— ------ (5. 21)



