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Integral representations of solutions in the theory of shallow shells, under the
condition that the coefficients of these equations are analytic functions of the
coordinates, are contained in (!). The kernels entering the integral representa-
tions are specified by equations of Volterra type in a two-dimensional domain.
In the present paper a general solution of the equations of the technical the-
ory of shallow shells is obtained; moreover, the kernels entering the integral
representations are written in explicit form.

1. The system of differential equations of the technical theory of shallow
shells has the form

1
ViV = SVRU,  VPVPU = —EhViw,
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U and w are the stress function and the deflection in the shell; F, u, and h are
Young' s modulus, Poisson’ s ratio, and the shell thickness; R and R, are the
corresponding radii of curvature.

We write the system (1) in the form

o*F  9’F O’F  O*F

02202 922 T 020¢C 92 0 @)

where
Z:M(Z‘+iy), C:M(x—iy), F(Z,Q:UJrig, 5:1+a’
a a e* 11—«
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a is a certain characteristic linear dimension.

2. Represent the required analytic function F(z,¢) in the form

o0 2 —z)k — )k
re0 =3 { S + Cpine 0

where v, (¢) and p(z) are analytic functions of their arguments.

Substituting expression (3) into the differential equation (2), we obtain the
relations

U;c/+2(€) - Uk+2(<) - 2(5U;€+1(C) - Ug(() =0 (k = 07 1a )7

Hrp2(2) = tyo(2) = 200314 (2) — pg(2) = 0. (4)
Thus, the matter reduces to integrating infinite systems of ordinary differential

equations of the form (4). Using the operator method, we obtain the operator
equation corresponding to the first system of equations (4):

Fiyo(p,6) —296F, 1 (p,0) — gpFy(p,6) =0,  g=p/(p*—1).  (5)

We solve the difference equation (5) by the usual methods (?). It has the form

Fk+2(p75) :gpfk(pv(s)FO(p)+fk+1(p75)F1<p) (k:()vlv"'>7 (6)
where

Felp,8) = T =257 /(A = M), M2 =9 (5 + V02 +p? — 1) .

The functions fi(p,d) are polynomials in g and 4:

L (ke — g)(20)k%

= (k=25 " -1 )
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Relation (6) expresses all F;_,(p,d) in terms of two arbitrary operator functions
Fy(p) and F(p). Put

Fo(p) = [ag/2 + F5(p)] 9,

Fi(p) = [ag/2 + F5(p)] f1(p,0)g + [a1/2 + F{(p)] fo(p,d)g/p, (8)

where a, and a, are arbitrary constants. After substituting expressions (8) into
formula (6), we obtain

%
2

ay

Fy(p.9) = | 5

FE)] 0 )+ [+ Fi0)] S fia) (9)

(k=0,1,..),

moreover, as is clear from (6), f_;(p,0) = 0. Returning to the originals, we have

0(€) = LGh(C = Co) + S0k (€ — o)+

¢
+ / G4(C — TOB(T) + g (€ — T} (r)] dr, (10)
Co

where g,.(¢) = gf,(p,9), g,,(0) = 0. An analogous formula, obviously, also holds
for the function p(2). The functions g, (¢) satisfy the system of equations

gllc/+2(<) - gk+2(o - 259;%1 (O - QZ(C) =0 (k =0,1, )a

97(€) — 91(¢) —2695(¢) =0, gg(C) —go(¢) = 0. (11)
We have
9o(¢) = sh, 91(¢) = 6¢ shg,
¢
Jok+2(C) = sh( ‘*:é sh(€ —7) [20g5441 (1) + g3;,(T)] d, (12)

¢
Gok+3(C) = / sh(¢ —17) [2595k+2 + gékﬂ] dr.
0
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It is easy to obtain an explicit expression for g, (¢):

00 §2s+1 o0 §2s+2

9ar(C Z (25 + 1)! (5)7 92r+1(C Z (25 + 2)! ks5)~
where
Gs = i+ 5)! (20)

2 (s — N2

Sk (25)2j+1
— (k=)I(s =125+ 1V

bk,s - (k+3+1)'
J

s, for s <k, b b
S, = a = Qa = .
k k‘, for s > k, k,s s,k k,s s,k

(13)

3. Substitute expressions of the type (10) for v, (¢) and p;(2) into formula (3).

We readily obtain

Zaka 20, Go» 2 €) +Z Gk 20,75 2, QUi (7) dT
=0 “Co
+Z Gt o2 Qi ()
k=0 “zq

where

k

0 +1
Gy (t,7,2,() = Z k—l—l'gkC 7), Go(t,7,2,¢) =
=0

ot 87

(14)

vi(¢) and pj(z) (k = 0,1) are arbitrary analytic functions of their arguments,

and G4(t, T, z,¢) is the Riemann function of equation (2).

The representations (14) give all regular solutions of the differential equation

2).
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