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Infinitesimal deformations of surfaces of negative Gaussian
curvature with a stationary Ricci tensor
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In [1] it was proved that every simply connected surface S € C* non-zefé Gaussianiyand middle
of curvatures admits infinitely small (in.sm.) first-order deformations with a stationary Ricci
tensor whose tensor fields have the representations

B _ af k __ k af gk
™ =Yg, r _@ada + HaC dﬁu

where functions p(z',2%) and ¢ (z!,2%) of class C® satisty the following secend-order partial
differential equation:

(daﬁtpa),ﬁ +2Hp = Ma,kcaﬁdf& + o™’ (dg)k : (1)

Let S be a surface of negative Gaussian curvature. Them (1) 1s an equation of hyperbolic type,
which in asymptotic lines takes the form

P12 + dpiF Lo + o= [(j1) (2)

where d, [, ¢ are known functions of the paint S, u (2!, z%) is predefined function.
For equation (2), consider the Darboux problem: We will look for such an integral that takes
certain values on the characteristics z* = z§,0a* = 2% @(at, 22) = M\(2h), ¢ (2, 2?) = 7(2?).
Then each pair of functions will A(z!), 7(2%)smatech the only solution ¢(z!,z?) equation (2)
with known right side [2].

Fair

Theorem 1. Every simply connéeted surface of negative Gaussian curvature of the class C* and
without umbilical points admits ain.sm.deformations of the first order with preservation of the
Ricci tensor. Indlis case, the strain temsors are expressed in terms of a preassigned function of
two variablesdmd two arbitrary funétions of the class C®, each from one variable.

It should be noted that many phenomena in mechanics, physics, and biology are reduced to the
study of hyperbolic equations. To describe these phenomena completely for hyperbolic equations,
the Darboux problem is posed.
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