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h sloshing problem.
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where C is a symmetric matrix with nonzero terms C, = C,, =
Cys=4p3, Ci;=C;3=Cy3=—2u3 and Cuy=Cs5=
Cee = u. Thus, according to Eq. (1), the integral in Eq. (6) is a
damping matrix and appears on the left hand side of Eq. (4).
The same result is obtained if the left-hand side of Eq. (4) is
augmented by the initial-stress matrix®
§,aB7adv = [, B'CsdV = |, B"CBdVq (7)
As an example, conisider plane motion in a rectangular tank
of fluid, Fig. 1. Let the thickness be one unit and p constant.
The fluid is modeled by a single linear element having four
corner nodes.> The only nonzero nodal freedoms are w,; and
w,, hence the displacement field is
w = (z/B)[(x/b)w, + (1 — x/b)w, ] td)
Equations (4, 6, and 8) yield
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For harmonic motion of an incompressible fluid, w, = —w, =
asinwtand W, = —W, = —aw’sinwt. Letusset u =5 =Q =0
and h =3b/2. The solution of the eigenvalue problem is
w? = 3.00g/h. For the same problem, using six elements of a
different type, Ref. 2 obtains w? = 3.46¢g/h. The exact solution,
Eq. (10) of Ref. 2, is w?* = 4.71g/h.

A better fit to actual surface waves is achieved by use of the
same cubic as used for beam elements. Linear edge displace-
ments may be retained for submerged element boundaries.
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Eigenvalues and Eigenvectors for
Solutions to the Radiative
Transport Equation
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EQUATION (23) should read
P2 (1 _].x,
I,x)=c;+c,lt—x)+ 2 {—“#} x

S -5 .
{el=Ax)erit+e, (1 +2x)e” ) (1)

instead of

P2 1—1.x;
I(t,x)= c1+cl,r+i§2 {l_ﬁ} X
{c(1—A;x) e e,y (I+4;x)e "} )
The reason for this modification is because of the change in
the form of the eigenvectors associated with the repeated
eigenvalue 4, = 1, = 0. The general solution of Eq. (2), p. 974,
is given by Eq. (21). However, in order to provide two linearly
independent solutions for the repeated eigenvalue, Eq. (21)
becomes
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I(t,x) = (¢, + ¢, D)oy €+, v, &5 +

where the exponentials outside of the summation are equal to
unity since 4, = 4, = 0. The constants ¢, and ¢, are integration
constants and v;; and v,, are the ith components of the first and
pth eigenvectors. Now for 4, = 0, Eq. (20) is valid for determining
v;,, which yields
vy = [(l—ilxl)/(l+/11xi)]vp1, i=1,...,p 4)
Since (as shown before) v, is arbitrary, choose v,; = 1 and then
because 4, = 0, Eq. (4) yields
vy,=1 i=1,...p (5)
Now to determine the second “independent” eigenvector
associated with the repeated eigenvalue, a special procedure!

must be used. The eigenvector for the repeated eigenvalue
(4, = 0) must satisfy

p
21 (Byj—d;; A,)v;, = vy (6)
=

Note v;, is determined by a similar expression except the right-
hand side of Eq. (6) would be zero and subscript p would be
replaced by subscript 1. Observing that v;, = 1, substituting for
B;; (W = 10) from Eq. (3), p. 974, and simplifying the algebra,
Eq. (6) becomes

r
3Y v, =v(A,x+ D+x, i=1...p (7
i=1
Now for the pth eigenvector, subtract the (p+ 1—k)th equation

from the other p— 1 equations. Then all the equations except the
(p+ 1 —k)th equation become

0= [0, (7, %+ D+x ] -[A+2,%,0; —)0ps1—sptXps - 8
but since 4, = 0, this yields

Vip = Ups1—kpT Xpr1-x—X i=1...,p ©)
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Note that this is an identity for i = p+1—k. Thus Eq. {9) holds
fori=1,...,p. Substituting Eq. (9)into Eq. (7) readily reveals that
the solution for the components of the pth eigenvector given by
Eq. (9) satisfy the eigenvector equation for arbitrary Dp+ 1 —kpr
Therefore, choosing v, ,_; , = —X,, -, and substituting into
Eq. (9) yields

vp=—X, i=1...,p (10)
Now substituting Egs. (5) and (10) with 4, = 4, = 0 into Eq. (3)
yields Eq. (1), which is the correct form of Eq. (23).
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Optimal Desaturation of
Momentum Exchange Control Systems
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N Eq. (A4), the plus sign appearing in front of # should be
changed to a minus sign (both places). The footnote at the
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bottom of page 20, first column, should be rewritten as: * Recall
that, in the complex plane, the spectrum of A4 is the spectrum
of (A—nl),n < 0, shifted horizontally to the left by the amount

-

Plane Stress Analysis of an Annular
Disk with Distorted Inner Hole

THoMAS J. Kim
University of Rhode Island, Kingston, R.1.

[AIAA J. 10, 1374 (1972)]

N the above Technical Note, the author’s last name was
incorrectly given as “Tim.” It should have been “Kim.” The
editors regret the error.
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