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the cost associated with the DLS method (without extra com-
putational modes) is approximately double. Two iterations of
an IV method could be performed for about the same com-
puter cost as the DLS method (without extra computational
DOF), and experience has shown that, in general, IV methods
converge in only a few iterations. The cost of oversized LS and
DLS methods increases exponentially as the number of com-
putational modes increases. The relative computer cost be-
tween an iterative IV method and an oversized LS or DLS
method depends upon the application. Reference 3 indicates
the advantages of the DLS method over IV and Maximum
Likelihood methods for applications with a large number of
DOF.
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R EFERENCE 1 discusses a number of topics dealing with
one-dimensional nozzle flow. Two of these topics are also

discusssed in Refs. 2 and 3 and may well be found in other
compressible flow textbooks. These topics are a simple proce-
dure for finding the nozzle solution when there is an internal
shock wave, and the criteria for distinguishing different
regimes for the flow in a converging/diverging nozzle.
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my attention. Indeed, an identical procedure for solving the
exit Mach number with a normal shock in a nozzle appears not
only in Refs. 1 (Remark 5) and 3 [p. 96, Eq. (7.7)] but also in
Ref. 4 [p. 168, Eq. (5.12)]. As demonstrated in Ref. 1 (Remark
1), solution of the total pressure loss across the shock wave is
equivalent and straightforward, yielding immediately the
shock Mach number. As expressed in Eq. (14) of Ref. 1, the
three critical points (called in Refs. 2 and 4) now can be de-
scribed by the only two solutions of Eq. (13). Consequently,
these two solutions completely delineate the seven regimes/
points (e.g., see Refs. 2-4) associated with the convergent-di-
vergent nozzle flows.
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R EGARDING two of many topics discussed in Ref. 1, I
wish to thank G. Emanuel for bringing Refs. 2 and 3 to 1RDMUSA and Garris1 found that vortex rings ejected

from a circular hole (air in air) entrained less fluid than


