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Les démonstrations des propositions énoncées sont presque identi-

ques & celles des propositions 2-4 du travail [2] et c’est pourquoi nous
les laissons.
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A uniqueness theorem for the solution of a family
of hyperbolic integro-differential equations

by A. Pri§ (Krakéw)

In this note we shall give a proof of a uniqueness theorem for the
two-parameter family of the integro-differential equations of string
vibrations:
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i. e. we shall show, that in the triangle T'(0<4<k, |5|<k—1) (k}())_therc i8
at most one funclion u(t,x) of dass O such that the initial conditions
(2) ’III(O,XE)=(P(:I:‘),
A
(3) (0, @)=y (@)
(where @(@),p(x) are arbitrary functions defined for || <k} and equations
(1) (for 0<<t<k and for every pair of the real numbers a,b such that \a]<k—1t;
[bl<k—1) are satisfied. ‘
This theorem is the answer to the question put by T. Wazewski.
Another proof of that theorem is ineluded in the paper cited above.
The equations (1) are linear, hence for this purpose it will be enough
to prove that the function of class C* satistying the equations (1) in the
triangle T (i. e. for 0<Ci<<k,|aj< k—t,bj<k—1%) and the initial condi-
tions )
(29 u(0,5)=0,
(3") 0 (0,2)=0

vanishes identically in the triangle T

1) Physical arguments, by which this equation of string vibrations is obtained
are included in the paper: T. Wazewski, Sur une relation entre la fagon de la mise
en équation du probléme physique avec la notion des solutions généralisées des équations”
aux dérivées partielles du second ordre, Bulletin de I'Académie Polonaise des Sciences,
cl. trois., I (1953), p.79-82.
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Let us introduce the following notation:

@ Fhy= | utds,

Ty

B <k, O0<ti<h—lo|, lyl<k—l|a|—1,

where the function w(f,x) is an arbitrary solution of the equations (1)
of class O* in the friangle T' satisfying the initial conditions (27), (3/).
Let us substitute into the equation (1) a=a—y, b=a4y. We obtain
the equality

2

0
bﬁ"”m(hy):ua(t;w‘*‘ Y)— Uy (b, 2—y)

‘which by using the identity

gz TV 02
us(t,w+y>—us<t,m—y)=@;w_f” u(t,s)ds—-—;y;v (t,y)

implies that the function v(f,y) of class O %) satisfies, the partial diffe-
rential equation of the hyperbolic type

02 02

th”m(tyy) =a—y;v””(t,y)

in the triangle 0<<t<k —lo|, |y|<k—|o|—*.

The function v%(t,y) satisfies also (in consequence of (4), (2'), (3")
the initial conditions .

7(0,y)=0
. . for |yl<k—lol;
7% (0,5)=0

hence in virtue of the classical uniqueness theorem for the equation of
string vibrations we have the equality
v (t,y)=0

for 0t<k—lol; |y|<k—|z|—1,

and using the formula (4)

z+y
[ u(t,s)ds=0

z-y

for |o|<k, Oi<k—lz|, [yl <l—|o| —t.

%) 0%/0y*,8%/dydt are continuous in virtue of the formula (4), 9%w/atr is
continuous in virtue of the formula (4) and equations (1), since the function u(1,%)
is of class Ct,

icm

Hyperbolic integro-differeniial equations 137

The last formula divided by 2y gives for y—0

w(t,x)=0 for O<Lti<k, |wj<k—?

which was to be proved. ‘
This method is of use also for hyperbolic equations of a more gene-

ral type.
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