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BASED on the general first-order shell theory of Sanders,
B. Budiansky and P. P. Radkowski1 derived a set of

four governing second-order differential equations. It has
been pointed out by several authors2"4 that for a computer
analysis it is convenient to use as dependent variables those
quantities which appear in the boundary conditions, thus
reducing the shell field equations into a system of eight first-
order differential equations. In such a formulation the
computation of derivatives of wall properties is avoided. In
case of the Sanders theory, using the same notation as in
Ref. 1 a first-order system of equations is derived from the 17
field Eqs. (27-32) of Ref. 1 with the aid of Eqs. (5-7, 46, 49).
This set of equations can be written in the matrix form

Z' = AZ + P (1)
where the elements Zt-, Pi of the 8 X 1 column vectors Z, P,
respectively, are given by

(2a)

Pi = -tT/b, P2 = 0, P3 = 0, P4 - -mT/d
PS = 7(1 ~ v)tT ~ Pt

PG = n/p(l — v) (tT + A2co0mr) — P0 (2b)
P7 = (1 - v} (Ufa + X2n2/p2mr) - p

PS = 7(1 — v)rn,T

and the elements A^ of the 8 X 8 matrix A are as follows

An = A4i = -^7 (3a)
-412 = —^.66 = —vn/p (3b)

^16 = 1/& (3d)

A 22 = ~^56 = -A78 = -^67 = 7 (3f)

^4.23 = 7^-24 = — An = — AM.87 =

A27 = (2/6c)(l - ^) (3h)

42 = -(1/X2)A65 = -(m/P)a>e (3k)

43 = -(1/X2)A75 = -w2/p2 (31)

^45 = l/d (3m)
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where

As, = -(I - ?)7

^88 = 1/X2

c = 1 + (l/4)(\Wfe)(3«« - «€;

and all the other A;/s are equal to zero.
Equation (80) of Ref. 1 is replaced by
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By partitioning the column vector Z into two 4 X 1 column
vectors y — (u(, UB, w, <p£) and z = (t(, *f», /{, mt), the branch
point transition relations (Bl), (B2) of Ref. 1 are simplified to

ylll — if/Uyll = if/Iyl (6a)

- $W (6b)
where the matrix \l/ is given by Eq. (57) of Ref. 1.

The boundary conditions and discontinuity condition
equations that are used in the present formulation are similar
to Eqs. (47, 55, and 56) of Ref. 1, respectively.
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