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doivent, être recherchées clans le cours cle Villat cl0rmé à la sorbone, en

iSãZ-lû3S et sollicìtJpar le Seryicc de Rechelche c1e I'Aéronautique
de Frartce.

llarts ce couls Villat 1trésente 1¿ ¡{lhocle ébauchée par Ic sayant

russe Tcheapliguine en 1904, rnai's
inconnu<¡ attx sâl'ants européens' ,A'

appliclue I glaPhiclue
piôssitlles, cles t'héor
i1als une iI appolte
rnéthocle de Tcheapliguine, ii^fait, rure ótucle exhalstive c-[es jets, en

;lrüla;i t;éxpressiriä. il"afe'¿" coefficient cle contraction clui porte aussi

soll lloìll.'"-- -O'oiffeuls, 
polll' ces lecheïOhesr.Ic projesi:enr Cjnius lacob est clis-

ting*J er 1940, ö",., f"-prli-¿e-ni¿caíritluj lJem'i clc Parville tle l'Äcadê
mie !-r'ançaise.

,,\ côl;ó cles dór'eloppetnents

tle la corcle cle Caius Iaool¡ rr.

.l)ans le ¿ornainã-sriltersoliq¡o nols citerons ie c({èbre rnémoire chi

héoric <les moul-ernents ooniclues'

¡:ptric:r,tion des 
,

cl'Ítt'iolt Caius
ar-ec eles Iois

rale.s

professe,ur sonù nonbreuses. Nous en
irral,hérnaticien et mécanicierr ita'lien F'
dõ..';;"" ãé c"iuu lacob cla'ns la constittttion cle l'¿rórodina'mic¡ue trauso-

äi.r"" moderne o ui iu qre.iatiste ctans J,o rlomaine aos jet^1^l1p:.:l.rt::ll:
-Gdr,evit,i 

éori.vait en 1g?1': < utr cles prerniet's sa'arrts q*i. lrelrla¡t IeË ftnneeg

'30 a ve'ùLlx ¿\ I'aicle cle la inéthocle cle Tclieapli=

guine st.iusqu'à présent lc clref tle ]t puissante

école natns clui sioccu¡tt:nt cle Ia' th(lorie tles jets
gaseux." ¿luteur vast'es lll0llo-
graprr;es ¿r, iíå¿lfJiii?ì;seul laoob a
1g5B et, mem cle Ia Section

cles Sciences }Í,athóma.tic¡rcs en 1982.

ItEVUB Ì)',4X¡\I.YSE lhUtfERrqLE I-.î l)Ii t}¡tit¡¡u¡l I)iì L'AppÞìOXIlt{AlION

'I'orne 31, lto e, t0fJA pp, 105-II0

SOME REN{ARKS ABOUT USAGE,
OF LIST M¿\\iAGEI\,IENT TECHNISUES FOR AI-GORITHMS

TO SOLV]NG TII\,{E-'TRANSPORTATION PROtsLEMS

lìODICA r\VIìAll-NI'I'CI lI
(CIu j-Napoca)

1. The tine-tra,nspoltatiou problcrn (TTil) clefiried b¡' Grabon'ski
[õ] is'lvtùi knor¡'n as the problerr to finil tìre rron-nt'ga,tive solution -f,e X
of 'the systern :

\,u¿¡: ct¡, ie I: {1.r2r.,.,nt}
iei

Ð,** -t,t, ieJ: {7,2,...,n}
for whieh

[rrrin] fo : Illiìx {r,¡}
.Y ê7. \i, jlççx

where

I - (kt)$,¡tet,¡¡ with t¡ Þ O

antl

gx : f(i,j)/a,¡ > 0Ì, for X. X

Man¡' aul,hors 12) 6, 7) 101 tler-eloped sorne t'heoretical antl praitical
aspeelus oT 1,hese plolrlerns.

On tho olher hanrl, tJre author [1, 3, 4] rler-elopecl some geneml
Iisù-rnan*gcment algoritlrms for solving the Opelatolial lranspoltation
Problerns (OTl'). these lcinds of prol:lcurs '!\¡c.t'e treated too b¡" others,
as Srinivasan aucl 'I.hourpsot 18, 9].

T1'P being a pa,r'ticula,r' O'I'P in this note lve stucliecl somc special
aspects of t,he usago of oul list-rnana,getnenl, systetn for this problern.

2. I)nr¡rNltroN 1. -4. sohrtion -,Ye7 of TTP is a basic Teasible solution
iff cardl (çr)< 'ut, !,n-I; the set of basic realisal¡le solutjons n'ill be
denoteclby 7,r. ,\ basi c feasible solution of T'III is non-rìegenerate iff carcl(g*):
:mir¿-1.

Re'ntarh 7. I1, is provecl l1l, [8] that for an¡r þ"ui" rcalisable solu-
tion cotresponcls a 1.ree I)6:,

C the nodes represent ther rorvs and the colurnns of transpoltation
table (corresponcling to the suppliers rvho have the cluantities
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meÏs \\'ho neecl the quântit'ies b¡' i e J
;
existence of â tlansporit from the

j.

I)nrrrNrr.roN 2. À list atl,achecl t,o a l¡asic fasible solution,I:¿ olTTPt

y : {!,2, . . ., trt, nt !.1,^. . . t
bt tl,* irec plescnled befote ;

t\;,', s'ith 2(1):0, 2(lu) coues-
tree; so,

p(i):nt]-i, ieI, itJ

if in Bc 1,he nocle -Iì; prececles '4, r'espectively

P(m + i): P(i),'te1', |e'l

if in -Bç l,he notlc á, pl'ccctlcl TJi;.-

O ¡re rlata ïietrt ot i*ir ä;;t;il tt é g contains the r'¿rlue ø¡, tlefinetl

as folloq's :

l:t: Dt

fi¿ : üt,t (i\-n, fgr 'í, e I, if . 
(ir 2(a)) e Àrtt

.l

nm+1 : nnim+r),ifor je i, tl (n"t' * i, tt(m * j)) e Ào

In thc follo\r'ing $'e (]enote b¡'. e(r, j) an elerneirt of Â¡' narnely

, ! !\ IØ, p(d)\, u'herc j.: p(i,) - nt, i't þ;,2('i)) e Â¡ ': ì '

(\xtJ): 
iir, * i,p(nt * i)) if (nt' )''i,1t(tit'¡- i))e À"

' , 
.ir¡

3. P" Í'or t'his

to 'I.l.l' tr4,nsporji,a-
L1 ,---^-^r:^--^'¡m the suPPlier i I iri ::
6l lhe etl ements trdrñ thc columns

in the e, nanlet¡'bcl,rvee (i¡ j) ancl

. (k, 1) ge il i:/i; oL i :: :i :

Consid node (io'-jo) e O thcrg "l':1,
tLorn [r, i.) me spccific contlitions one ]s

of them goe cle (ii, jf on the iow ?:0 ancl

the colurnn routes l-r¡' :

elrlio;' jo¡,:o rlio, i ù resPectit'elY,

' I)enoting bv l' Jr respcctit'ely the sel'¡i of 'line'- coìurnn indices of
,2,' iesþel,ivel).r.*rär*p,incrU f,o thl" iitt'gt iióute an&'ùy''Lz' lz; respecti-

vely tlre sâme sets.for the seconcl route u'e can rvrite

Y(io, jo) - f, X J, - {(fo, jo)}

tI"'(io, io) : ItxJz

It:I-It ancl Jz:J-Jz

Tnnonnu I, Let,Y( Bo) b e c, tton -d'eg an er al'ed' s olution' 
^of 'I' 

T P,

1tn, ¡rl a nocle o! tlte b'as'a üe und Y"(in, i¡,) d"eJined' us before'
'-'"-(i) IJ i,, ihe coln+nt.n io ol T th,ere ec)isls at least otto ttod,e from' Bç,
di,Jferent jro'm (io,' iùi,, t'h'en,

Y(in,ju):11 X Jt-{(io,ià}, l

(ii). I/ ím tlte colu,+nfl, ío oÍ T, (io,iì i.'s the single node oJ thebase Bç,
them

Y(úo, i,,): I x ü't - {(io, iu)},

(jii). # in'l,he |otu is of T lh'erc elnists ul, lctst'anod"e from' B, difJe'
rent .fronr, (i¡, j¡), tlten

,Y(io, iu) : Iz x J, - {(i", in),\,

(iv). I/ in tlta row i¡, of Î,(do,iù i's thesi,nglenoil,e oJ |'he bctse Bç,
tlten ,

'Y(io, i o) : liu) x J r'.- t(d"' ir)Ì' :' I

Proof . (i). X(8g1) being a.basic s

of ? can not contain at 1,he sane time
we assuDre that this is possibìe, there
in whicir we have a nocle frorn each
follo'rving picture

(io' io) (i,,, i r)

(do, i o) (du, ir)

the erdge fronr this colunìn u'e obtain a cycle, rvhiclr contraclicts
character of the soluti.on ancl'so¡

Jrn J, : q>



On the other hancl, from the ba,sic characto.r of X(Bç¿) ancl tl1e fact that
in j¡ tìrere exists at most one nod.e from B¡1 differenl, froln (in, in)

J:JrUJz
and so,

'Jr:J -Jz:Jr
(ii). It (io,.ià is the single node of Rr, in 1,ho coluntn i,'7,Jt=6

Flom iire b:¡sic cjratactel of ttre solution ¿r,ntl tlic fact thet in * J, ther
resrLlts

J : Jru {j,\ and J, n {j,,} : tÞ :

anrl so,

Jz: 'I - U"], r'espectir:o J': {in)

\\ie c¿rn plove sirnilatll' (üi) antt (ir').
q.o.d-

lrrr:onIrilr 2. Let X( ts,-,) be a non-deganerate l¡usic soþ'Ltion o.f TTP,
t\u the tñtu,ahccl list ü,nitr (ir, ju) q, nod,a L>f B¡.

(i). U $", jù is l,trc single nod,e of Bç Jrom, tl¡e colu¡ntt, ir, lhen, tlue

cotresprtnrlitg elcment ftont' 1:'t, is

c('io, j,,) -: (n"t' -l j^, p(m * j,,)).

(ii). ry $n, jò is the si'ngla nocTo of Bç fron"t, tlrc ratu io, th'an', I'ke

aot'res,pond,itr,g olern'ent !t'onu t\u is

e(i", io) : (i,', F$ò).
Proof. (i) If we suppose, l,hab

ß(i^, jù : ('íu 2@,r)), whore ju : pt(i,o\ - wr,

it results thab, fot the secluence

(i", p(i¿)) - (p(do)' 1)2(í,')),

flonr t\,,. l,hele corr.esponrls in -I3o an eclge in the c{)lullìll lo _tt(i")- fl¿^and

l,his is iir eontractictiôn s'ith thð ur-ricitv of (i¡. jo) in tlto colurnn jo of the
ba.se ll.,.

(ii) is provecl in the såme rlra,y. 
q.o.d.

Ii,l.orn these thcolerns anrl algoritlrrn ll from [3] rve obtain the follow-
ing algrrribhtn :" ){|,¡lorithrn 1. (for bui¡ling'I'(i,,, in) using au al,tachecl lisl, r\r')' :

Step 1. \Ye poinb the elerDelrt, e(i", i,,) in A,*, t'[]at- illcans, rvo rnal¡e

I{::i1,'i1 1t(i¡,) 
l na ¡ j,n I{i:tn _| jrr lc'rilccLively if p(nt 1- iol:do.
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S^ttp Q. Qye_ initializes: I¡ : e, Jiz: @, I":: {1,r.,,9-j,elt 3..11 I" 1lf, tfen_go to siep'2, elsó l, ,:\,uI", J,":: et.Slqp 4. Ðo .n'hile i, e I":
4.1. one builcls the set of the successors of i in Âr,, trra1, means,

S(i) : : {nt, { jl¡:@t, {- j) : i, m I j eJ, _ Jlt
rf B(i) 1(Þ,.repeat 4.1. for another ie_!"; if not tests if K: in. rf tuue.go to 4.2.; if not, tests .i! 4. S(i)._ It ¡,es-, S(i) , :,S(t_ {;Zi i; "iliJcase, if g(1) : o, repeat 4.1. t'or'*ooît'"t 'í. i"; ìiïot, gìio a.d"ïit; si;l;go to 4.2.

4,2. Oneal,bributcs J I : : J I v s(i).
ütop !. Lf ,/" 

=.O,.thgn 
So to'step Z, etse Jí ::Jit)J:, I":: (Þ.

Step 6. Do I,r'hile' j eJ":"
6'1. one builds the set of the successors of m lj in Âo, that means,

S(ra } j), : iilp@ : m I j, i e, _ I,I

Bl'ep 7. onebuiltrs Jr::iiþor+ jeJí!.rf rt<+n ancl the point-ecl element is of the forrn,

e(iu, ju) : (io, p(i"))

then, 1,: :1 - I¡ a.od go to step B; if not, if lhe pointerl element is ofthe fclrm,

e(iu, j") : (m I jn,pþn, j- ju)), .

then, J¡ : : J - J¿ ancl go to step g.

Stept 8. IMe buitcl the set

'Y(io, ju) : : I, X J, - {(io, jù}.
Step L STOP.
flemarlc 2. We c_an prove without .difficulty, that the set y(io, jo)built witii algo.ithm 1 is^ the same as tht;;"rËJp;äi"; sets builr byothers [7-11].
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A BILATERAL APPROXIMATING METHOD
FOR FTNDING THE REAL ROOTS OF REAL, E9LTATTONS

BALÁ,ZS TÍARTIN

(Cln j-Napoca)

Receivecl 15.VII.1992 tJ niucisiIatctt ,, Babcç-BoIgai"

Facultatea rla $Iíinlc Ecotrcmice

3400 Cltti-NaPoca
Romanía

_ 0, fn _approximating- the solxtions of real equations, improved
xesults can l¡e obtainecl if rve conbine Nes'ton's mèthod [1] rvith the
rrrethod of cholcls [2] in the follorving l'ay:

I'eL t;u be ?n initial approrimation of the solution ø* of equation
Í(u):0, rvhere / is zr, real-r:alucd liunction clefinecl on an inter,va[1--I?.
\\'e compute !þe filst_approxilnation yl using Nervton's neilrocl, i.e. yr:: no - f@ùlT'@ò. \\Ie further cornpute r; lry ilre rnetìrocl ôt cnäicts
usjng the apploximation øo ancl lti tt:lJt-l@)lLro,h)ll.Assu-
ming tha1, t,he apploxiniation $n_r of ø* has-6een õomþriterî,'"the next
approximation, r,,, is obtained in the follou'ing t\ray :

(0.1) lu: no-t - l@,_r)ll,@,-r)

nn : lJn - J@,)llr,-t, Un-t)ll, lL : I,2,. . .

in .'äïJïålå'å?ä-:'"'lifì',"ll3f,,Jf i-u,îär(I'J"',ï;,ti-.ï
ap trvo clirectioris. One of the sequences (a,,) and (y,)
approximates Ír'F from leftn'Iiile the otlter one
a_pproxirnates it from right,. .I.his property of
t)re 

_ sequences makes possible to give bõuds
of the absolute error of l,he apprãximation
of ø+. Ollliou,sl¡' tve have

lr'r - n"l<lro-lJnl and I",r-A,l<lu,-U-|

IA

xn-1 X

âr
Jtl

The methocl also has disadvantages Fis. 1
from which we onlv mention one. For. buiT¿-
ing 1,he ty9 se_c¡uenöes which define the method two recurrence formulasare needecl. rn the piesent paper we give a version of .steftensenìs
methocl which involves two sequences witl the above-mentioned p*i;*;properties and 'which'only uses one,recurrênce of the type givãn-iã- ioll.rn the following we recalr definition and the nee¿ecl properties ofthe divided. differenões L2l. Let f :.1--+ R be a -u,ppiog noii¡¡tæ. W"


