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A Remark on the Impact of Two Vibrating Strings (***) (*,*)

Samany, — We cormeet 8 formula in 4 previes work

Un'osservazione sull'urto tma due corde vibeanti

Scaro, — §i coemgge una formals dl s preosdate livaro.

The recent paper [1] of L. Amerin on the impact of two vibrating strings
led us to seconsider our previous work [2] on the subjecr. ‘Then we found
that the introductory formula (1.6) of paper [2] about the lmpact reaction s,
in geacral, wrong. This crror, however, docs pot imply any conscquence on
the remainder of the paper, becamse nader the suceessive hypotbesis. (1.16)

reduces €0 the comrect one. The same remarks hold surmmwmnu
same results bave been presented. The occursence of this error is rather
suspeisig, because in the paper (4] of one of the authors the correet expres-
sion for  single string wis given. In this short. pote we establish the true
result, for all cases.
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(ovieh multable kmmlboundm value conditions) was taken as « model of the
motion of two strings, vibrating in the sume plane, and hitting together. The
i ki i bl i i work in B

Here u, are the linear densities of the strings, T, their tensions, , the
extcraal active forces and J = —J, = J, the (,mpumve\ reaction between the
strings,

In order 1o exaluate J,
consider the duality </, %

To this aim let

ch i obviously & Ao negative MeAsUre, W MUSt
ith & suitable test funetion # € DRY.
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where ¢ Is such thar [alf)al = 1, and 2,0) = mfar).
It is well known that, for 8 - o=, 2,(t) & the Dinc measure at the
otigin. Let moseover

)= [l 4 )+ =Yl

n\d aotice that — 1 <wy{) <ol <0, () =0 for 152, @) =1 Yr,
0 for w—=co and WD, If we multiply the desivative o) =

4 1fa) -+ =, (f— V) by a fonction () baving a jump discontinuity

2(07) wrigin, and integrate with tespect to 4, then we get

Jewitnde— sl

Taking now for @ the producr #(x, ) = p{xje, (f— ()}, where 7= plx)
s the equation of an impact are A, and p(x) is an arbieary test function, and
evaloating Cf,, # (i=1,2), we get:
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Letting & = oo, the second tem vanishes, by Lebesgue dominated con-
vergeace theorem; heace we obuain:

Lien £, 8 = —1im G, 7,4 900 T gues WO el () =
== [Bat ¥ Tl vl

where thse fump is taken across the impact are A: £ = p{x), that Is for ine
stance L] = 2, 909 ) —nfx #(x)). From ], =—J, and sdding, it fol-
lows:

[+ §6 Til + ot w0 T By de=0,

feom which, by the arbitrariness of y(), we obuain the equality:

Bt 9 Tund 4 Do+ w6 Tya] =0

By differcatiating the identities (3, 9(x}") = y,{x p()) =[] m 0
G=1.2), we ger 2t onces Lo +9 (1l = 0= (1] =— ¢/ (9], 30 that
we can eliminate the derivatives with respest in x and obeain:

G = Tl + G2 Tl = 0
1€ we ineoduce the conventional wreduced densitiess
g g ) Ty b — )0
whese ¢, = /T, represeat the propagation specds alomg, the stings, we can
the previous formala as
mind + )= mii—i) + slre—a) =0,
or equivilently:
it -

This equation is like (1.6) of puper [2], but with the « reduced demsitics »

m, instead of w,. This condition, topether with Newton's law
Ti—ah =—dn—ri.

gives again
i da .
o= a2 S




Tave n.e same expression. (1.14) in [2], excepe again for m, instead of .
same d fos the desivatives 1., = — g/(¥) ys 50 that i (L14)
sl s i, relating the values of ,, after and before the impect always
agree with the a,,. Notice that in general m,, hence also a,,, depend on £,

Observe morcover that the singulac case m, - i, = 0 coresponds 10 the
equality (i, +u)— g *(¥)(Ty+ T = 0; in such case 1g/(x) = 7, u chamc-
teristic speed which plays & notsble role in Amesio’s paper [1]

Under the bypothesis ¢y = ¢;, m, are proportionsl to g,, and «, do Aot
depend on 5 and agree with the cocffcients given in [2], 30 tha the analysis
made for this case continues fo bold,
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