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In this note the results concerning the rexamination of the nutnerical
ve [l
width
bY s'
decim

: coefficient of contraction of the jet
The entries of the four decimal taËleflom [.], 4l a1e pointed out where the varues ;f ¿h"-;ìr;;r characteristicelements of the flow are wrong.

l. Formulation of fhe problem

, Consider a plane irrotational,su
out from a symmetric container of fi
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$¡here ¡¡: v\lv\", (i : l, 2; v-o¡ is the maximum possible velocity of

the flow from the container) ; P : llÎ - 1) where x is the ratio bet-
q,een the specific temperatures (for the air p : 2.5) ; Z,(") is the Chaply-

gin function [3]; x,(c) :12'"(")12,,(c) is the logarithmic derivative of

the Chaplygin function.

The fourdecimal table of the values o1 llL and k as functions of

c, and c, has been given in [1] and, without any changes, it was repro-

duced. in M.I. Gurevich monograph l4l, page 425.

By verifying the computations from tl] we found that at some

points (rr, "r) the third. significant decimal of the values o1 llL and k

are wrorlg and at (0.04; 0.08) these values are not the true ones'

In the table reproduced below we retained only those points (tt,

cr) which exist in [, 4], where the absolute error of the computations

frorn [1] overpass 5.10-a. The correspond-ing values t, from table are

underlined. The case of the flow from the pipe, when rL:12, is not

included in table because in this case obviously llL: I and k:1'
In the paper [1] the values of the functions Z*þ) and' Z'^þ) f'or n 47-

were taken from FsRcussoN and r,rctr¡rr,r,'. tables [5] and' for n > 7

asymptotic formulae were used.

2. Results of the improved computations

'we performed new calculations for the given problem using the for-

mulae (1) anð, (2); the results of these calculations are repfesented in

the table.

In ord.er to perform the calculation of the functions z,(.c) anð,L',('c)

rve used a specially elaborated. algorithm which guaranteed anil accu-

racy of the calculation of these functions not smaller than B true sig-

nificant d.ecimals. On the basis of this method' we gave the tables of

Chaplygin functions [6] which considerably extent and. complete the well-

knówn tables tsl'
In order to calculate the coefficient of contraction k we used l0

terms of the series (2) and we performed a transformation which inc¡eased'

the convergence of this series. The increase of the convefgence was obtai-

ned by means of two different methods and the results of these compu-

tations have been comPared.
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The first method. The increase of the convergence of the series by
lrlcans of Shanks formula l.7l

(3) c(s,) :

J2

.s ..s..-s2n-L trlt fl

I

j

L

l

l

ti

su_r * s-n.l l- 2s,

This noulinear transformation were applied. first to the seçluence of the
partial snrns of the series (2) {Sr,..., Sro) and the sequence {¿(Sr),...,
e(Sn)) and so on until two close valtes of k were reached.

Tke second, rnethod'. The increase of the convergence of the series (2)

was obtained by the method of arithrnetic averages. To the sequence {Sr, ' . .,
Sro) we applied. the transformation

(4) u(s,,)
Su f S,,+r

2
(m :1, .. ., 9)

'Ihen, u'e applied the same translormation to the sequence of arithme-
tic averagcs {r(Sr), ..., ør(Sr)} and so on until one value which gives
with a high accuracy the r.ahre of the sum of the series (2) was

reached. (

The above-merìtioned calculations were performed at the highspeed
omputer FÐI,IX-C 255 oI the Center for Compntation of the University
of Bucharest.

il

L = tr

L
ú, T

rli8. I

I I - Ma¡renatica - Revue <l'analyso numérique et clo théo¡ie (te I'approximation, tome ll, n¡. l-2115t)Z

I



754
YU, V. SUNGURCEV 4

ITaTHEMATTCA - n DVUD D',ANAT,YSD NUI'rlil{ IQUIIì

ET DE THÍìORIE DE L'APPIìOXIMÀTION

T.'ANALYSE NUMÉRIQ{JE ET LA TIIÉORIE DE L'APPtrIOXIM,4.TION
Tome 11, nio 1'-2, lgq?, PP. n55-166

TABITE

rlL k
Íz f1

0,12

0,005
0,015
0,03
0,05
o,07
0,09
0, l0
0,11

0,7 1578
0,74868
0,79550
0,85316
0,90478
0,94932
0,96853
0,98548

0, 005 0,37 136
0,50825

0,77790
0,89651
0 95539
0,98388
0,99141
0,99857
0,99972

0,73271
o,74765
0,80400
0,85493
0 90005
0,93858
0,95509
0,98200
0,99216

ON TI]E MULTI--r'ALUED METRIC PROJ]ICTION
IN NORMED VECTOR SPACtrS II

l¡y

roaN sE1{11
(Cluj-NaPoca)

0,01

0, l4

0,03
0,05
0,o7
0,09
0,10
T,n
0,13

0,35580
0,58062
0,75444
0,876s8
0,94067
0,98418
0,995 18
0,9Ð919
0,99981
0,99999

0,75833
0,78483
0,82205
0,86703
0,90646
0,95403
0,s7707
0,99241
0,99702
0,99952

Introducticn

The present paper coûrpletes the results of our uotes l12l allC i13]
which have appeared. as preprints'

Let X be ä normed ,r""tot space ancl ll[ an arbitrary-.subset of X.
'fireãitvic þrojection' on M is the inapping Pun: X -"211, defined by:

P*(*) : {nt, e M: llx - ltl'll: cl(x, M)}'
x to it[. If card pr(x) 2 2, for a1lic projection is tolally ntul,ti_aølued.
P*(x) : Ètf,, fgt a71 x = X\.M, we
ntably mulli-aølued. For some results
ojectious see lll].
iÎ F*(x)#Øl.or all xeK,.M.

ric projection, then the set ttt ìwn!
clear that every proximinal set is

inal set is proxirninal, hence closed.
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$1. Countably multi'valued metrie proicetions.

In this paragraph we shall constr-uct a norrned space X containing
a bounded slrongly proximinal set À4 with Pr countably multi-valued,
First, concerning strongly proximinal sets u'c have :

pRoposrTroN 1. ry M is ø strongly þroxi,m.inøI set of ihe Bønaclt, sþøce

x' tlçen ' 
"urd P*(x) 7 c,

for all x e X\ M.

0,38767
0,62595
0,80178
0,91615
0,96920
0,99201
0,99700
0,99937

0,005
0,015
0,03
0,05
0,07
0,10
0,12
0,14
0,15
0,16

uLT1f2

0,04

0,005
0,01

0,56914
o,74719

0,85187
0,959 l7
0,98379
0,99635

0,015
0,025
0,03
0,035

r/60,005
0,01s
0,03
0,05
0,07
0,08
0,09

0,005
0,01s
0,03
0,04
0,05
0,07

0,015

0,1

o,02

0,08

0,06

k

0,55582

0,73415
0,91036
0,98171

0,005
0,015
0,03
0,05

0,0025
-Tpõ5

0,01

0,66487
0,707 42
0,79670
0,89346

0,67938
0,72269
o,76657
0,85680
0,90340
0,951 12

0,68013
0,73902
0,82671
0,s4279

0,70094
0,73878
0,79309
0,86088
0,92253
0,9s059
0,97649

0,48927
0,76047
0,92522
0,99423

0,44160
0,69955
0,87329
o,s327 |
0,96809
0,9974 I

0,40997
0,65692
0,83284
0,94025
0,98439
0,99407
0,99873

0,68865
o,73418
0,80042
0,84323
0,88484
0,96353


