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tion equations. In one special case [B] is [A T ] , but the result
is very poor for most practical truss problems.

Thus, although the solution (3) satisfies the conditions (1),
(2), (4), and (6), it does not necessarily give the best values for
the Xj in applications. It can be used as a starting point for the
solution and can be taken as a solution if nothing other than
Eq. (1) is known about the system. Obviously, in applications
it is desirable to have sufficient known conditions to solve the
problem, or m = n.
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Reply by Author to B. E. Gatewood
Hermann J. Hassig*

Lockheed-California Company, Burbank, Calif.

PROFESSOR Gatewood's question: "....what is special
about [A T] „,„,?"l is well taken. Writing Eq. (7) of Ref.

2 as
[ x } n J = [ B ] n > m ( o i } m > ] m<n (1)

in order to put constraints on ( x } n j is considered common
practice. The purpose of Ref. 2 was to show that a special
form of [B], namely [B] = [ A T ] n t m leads to an expression
for (x)identical to the generalized inverse of Ref. 3.

References
1 Gatewood, B.E., "Comment on 'Practical Aspect of the

Generalized Inverse of a Matrix'," AIAA Journal, Vol. 14, Nov.
1976, pp. 1661-1662.

2Hassig, H.J., "Practical Aspect of the Generalized Inverse of a
Matrix," AIAA Journal, Vol. 13, Nov. 1975, pp. 1530-1531.

3Penrose, R., "A Generalized Inverse for Matrices," Proceedings
of the Cambridge Philosophical Society, Vol. 51, 195 5, pp. 406-413.

Received Aug. 6, 1976.
Index category: Aeroelasticity and Hydroelasticity.
* Research and Development Engineer.

Comment on "Prediction of Turbulent
Boundary Layers at Low

Reynolds Numbers"

Roger L. Simpson*
Southern Methodist University Dallas, Texas

THE purpose of this Comment is to point out that there is
some confusion about some experimental data1 that

appears to be amplified with each successive paper on low
Reynolds number turbulent boundary layers. Pletcher2 only
presented the conclusions of Squire3 and Baker and Launder4

about the blowing data * without examining the basis for these
conclusions or Coles5 reevaluation of these data.

In particular Squire and Baker and Launder both ignored
the requirement that for slow variations of the non-
dimensional blowing velocity V^/U^ along a porous surface
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with zero pressure gradient

(Cf/2)=f(Re$, (1)

This statement simply reflects the fact that local conditions
largely determine the flow structure. Simpson's analysisl of
McQuaid's6 blowing data indicated that this equation was not
satisfied by those data. This prompted Squire, who was
McQuaid's advisor, to reanalyze Simpson's momentum
balance data, even though Simpson had used several different
experimental techniques to obtain a "best estimate" of Cf/2.
Simpon's best estimate Cf/2 values7 for twenty different
series of velocity profiles with different variations in VW/U^
satisfied the aforementioned equation. For five series of
velocity profiles with a discontinuity in wall blowing,8 the
same equation was satisfied downstream of the relaxation af-
ter the discontinuity. Coles also found Simpson's C//2
estimates to be very reasonable.l

Simpon's 9 arguments on the effects of low Reynolds num-
ber on zero pressure gradient boundary layers on im-
permeable surfaces were not strongly dependent on the skin
friction coefficient C//2 as implied by Pletcher, but rather on
dimensional analysis. First Simpson noticed that in the outer
region of such a low Reynolds number boundary layer (Ree <
6000)

( U / U 0 0 ) = g ( y / d ) (2)

appeared to be closely satisfied. If one requires a law-of-the-
wall velocity profile near the wall of the form

(Cf/2) » =/ (Cf/2) * (3)

then a Millikan argument requires a logarithmic common
overlap region. This condition implies that the von Karman
4'constant" K varies as (C//2) //2, if there is an overlap
region. Since Simpson's skin friction values compared
favorably with the accepted relation

(Cf/2) =0.0128 ReQ~l/4

for low Reynolds numbers, K~Ree~ 'A for Ree < 6000.
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