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Corollary 3. I/ the problem Pl s, by ©s such frat () 8)
thew all the aptimal solutions of Pl s, b) are wiven by

(3.30n X ET} S L., .

where 8 (8,) is a partition of s— 7 into not-negative intcgers. Morcover
the number of the aptimal solutivns of 17 m. s. fas cqual o the number of
the partitions of s—» into w non negative integers. We romark that o m
and s are given, then for & sufficicntlv farge  the incqualitv 620 holds,

Theorem 5. The problem (. s 8) has itgiee upfimal solution
U meand s are relatively prime wwmlbers and mbls =7 .

Proof : By using Corollary 2 it is clear that when (e, )= 1 and
mbis €7 then P(m, s, b) has a unique optimal solution. Conversely, suppose
that Z(m.s. &) has a unique optimal solution @ Ia Corallary 1 it follows

I and E; 0

A

that {m.s)= 1 and by Theorem 1 it follows that Pl ko b) has a unique
optimal solution too. Then Theorem | and remark 2 show that mblke 7.
Now it Is casy 1o prove that mblkeZ iff (s—r)leeZ. where v is defined by
(1.4) and by using again Theorem | it results that P(m. s, b} has a unique
optimal solution only if s——»=0 and the theorem is proved.

Example 3.1. Consider the problem P, s. 6) where m—19, s=21,
b=42, By Corollary 2 it follows that this problem has a unique optimal
solution xe(a,), where 1= Z, i=1,..,19,

Lxample 3.2. Consider the problem  P(m, s b) where m 6, s=19,

~ _
0==21. In this casc b=5-0 and because (m,8) =1, s—r=7. it follows
that all the optimal solutions of (6. 19, 21} arc of the form vi=8,i=1,.,6,
where §=(8;) is any partition of 7 into 6 non-negative integers.

Example 3.3. Consider the problem P(m, s, b) where m—10, s=4,
b=25. In this casc s—he4, » 2,8—r=2d-2 and b--2, By using Theorem
4 and Corollary 1 we obtain the following optimal solutions of P10, 4, 5):
(2,1.2,1,2,0,2,1,2,0). (2, 1,2, 1,1, 1,2 1,2 0, (3.0 3 0, 2,
0,3,0.2.0), (30,2 1.72.0,3,0,2,0), (3,0, 2,1, 2 0, 2. 1, 2, 0),

2, 1, 0,2, 1,1,2, 1,1, o2, 2,1,1,0,2.1, 1, I} and their cyclic
transformations.
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SOME REMARKS CONCERNING THE KERNELS OF A STRONG
CONNECTED DIGRAPH

BY
DANUT MARCU

D= =i, o > be a strong connccted digraph (1], with H ={n,, L
nt tlll(;estet of m:?izesdand o{={a_,é:12,..., dy} the set of ares. In [3] we_glveha
sz}‘ﬂcicnt condition for the existence of a kernel in a strong cpnnectegidlgrap .
In [2] we suggested a method for finding the kernel in a digraph. o:t"eo:f.er,
the algorithm from [2] can be considered as a simplified demons ;a 1.0r1
of Richardson's thecorem [4]. In this paper we give a new and com-
plete form of the theorem 6 from [3], using a simplified proof, ?ng zivle
make some remarks concerning the kernels of a strong connecte -
érdphi.et # be an arbitrary nodc of 4. We denote by /A, the sct: G, =
{n}\J {m =@ | there exists <n, m> =4} (sce [2]). For a subset X CAL, we
consider {sec [2]) the set: OZ'[I]zUOZ{;,JQg.

-' ted digraph. 1f 1t
Theorem 1. Let D= <¥,A> be a strong connec r. '
exists a unique partition P=\Gl,, @} of M, so that cvery arc c}f ot links
a node of AL, with a node of (M., then D contains at least two kernels.
Proof. From the hypothesis, it results that for every two nodes #
and m from 97, we haveno arc <#n, m> =df, (i.e. for cvery (wo #, m;f?@
we have <=n, m=<&Q). Similarly for _0{,. Moreover, because is
strong connected, we have: QU= [H.]=". -
Hence, 2, and 7, are kernels of D (see [1], [2]) (Q.E.D) -
3 graph comsisting 1w a single
Theorem 2. If D= <, cA> is a digrap .
elementary even civcuil (with an even number of arcs), then, D contains exactl Y
two kernels and only two.
Proof. Let [la= Rio iy By oo
foirms D. N
We define the sets : 11={n,-1, i M oo} a‘nd _Ie_..ﬂ{n,z, Mot ::
Evidently, the last node of X, is n o if and only if %, is an even c1r_cu1 .
Hence, in view of theorem 1, it results that &, and X, are the single
cernels of D. (Q.E.D. ) ) . o
Fome Is{emark. &‘ZQvidcnt)ly, in view of theorem 1)L1f D lxs a digraph consisting
in a single odd circuit, D does not contain a kernel. . _
Cof".)llary. Let D= <L, A > be a strong connected digraph. 1f D con-
tains a patr of kernels P={K,, K.}, who forms a partition of (R so that every

ny wfh] be the even circuit who
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arc of of links a node of X, with a node o

Property. ' 1 s
Lroof. The proof. is obvious, having in view theore : i

nitiont o tho heiactt i2F 1ving i view theorem | and the defi-
Theorem 3. If D= <, A~ is a strong conmecte o

XCaL tomed of B, then e oo 05 AN bmfonmu‘r d digraph and
Prc?oj. Since D is strong connected, for every node npe X it exists

Mo €L, s0 that, <mis, #o> Scf (see [2]). Because % is a kernel, then

mo€GN\K(sec '2]). Hence, G[r GINZK 7| =QUQ.E.D.) ’

then (P s unique with this
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JULIUS DPAWEL SCHAUDER . Ocuvres, Panstwowe Wydawnictwo Naukowe.
Varsovia, FI78, 488 p.

Institutul de Matematicd al Academiei Poloneze de Stiinte reuncste intr-un
sinzur volum. editat sub redastin lui J. Kisvnski, W, Orliez, M. Stark, toate
lucrarile lui J. P. Schauder. cu exceplia a doud comunicdri tinuic la un congres
de ta Oslo, Reprezentant stralueit si continuator al scolii matemalice create de
Stefan Banach si Hugo Steinhaus la Lwow, Julius Pawel Schauder este cunos-
cut maji ales prin teorema sa de punct fix, prin introducereca si studiul nofiunii
de grad tapologic al unei aplicatii neliniare si prin cercarca teorici bazelor in
spatit veetoriale notwiate. De asemenca, rezullatele cercelarilor sale in deomeniul
cevatiilor cu derivate partiale eliptice st hiperbolice au ramas un fond durabil
in teoria eccuatiilor. In alara lucrdrilor iui Scheuder, volumul contine o seurid
noid biograficad scrisd de W. Orliez, o prezentare a opercei apartinind lui J. Le-
ray, precum si Bibliografia completa a autorului. Colectivul de redactie al volu-
mului a addugat si scurie comentarii si nete de subsol la unecle articole,

C, Nioi

FRIEDRICH HERNECK : Albert Einstein. 3-le, crginzte Auflage. Blograp-
hien  lervorragender Nalurwissenschaftler, Techniker ung Mediziner, Band 14
L. 3. Teubner Verlagsgesellschaft, Leipzig, 1980, 116 S5 7.50 M.

Carteat este o incercare de a prezenti o imagine flideld. purificati de as-
pectele legendare si bazati pe izvoare istorice, a vietii si operei lui Albert Ein-
stein, Capilolele cartii prezinta pe rind: perioada copilarici si a studiilor uni-
versitire, anii deosebit de  fructuogi pelrecuti In Elvetia: perioada  din  jurw!
primului rdzboi mondial ; perivada republicii de la Weimar anii petrecuti la
Princeton, Autoru!l deserie alil opera sliintificd  revolutionara a lui  Einstein,
confributiile sale fundamentale care au modificat radical fiziea secolului nosbru,
activilatea de profesor si de peopularizalor al idzilor noi, c¢it si activitalea lui
soeinld, alitudinea sa umanitara, progresisid si anlirazboinicd.

Jack Weinstein

PETER SCHREIBER : Die Marthematik und ihre Geschichte im Spiegel der
Philutelie. Mathematische Schilerbiicherei, Nr. G8. BSB B, G. Teubner Verlagsge-
sellschaft, Leipzig, 1980, 101 S; 9,80 M.

Autorul prezintd un scurt istorie al dezvollarii matamaticii din cele mai
vechi Umpuri pind in epoca moderna. Sint amintite cele mai importante perso-
nalitaii ale diferitelor epoci si tari. Este descris materialul filatelie care poate
fi incadrat in tema discutaid, Cartea se incheie cu o lisida (pe tari) a timbrelor
alese de auior. Jack Weinstein

Abstracts. The 13-th Scundinavian Congress of Mathematicians. Aarhus, Au-
gust 1§—22, 1980, Various Publications Serics No. 33, Aarhus Universitet-Mate-
matisk Institut, 1980, 144 p.

Volumul cuprinde rezumalele comunicarilor de la congres si reflectd  acti-
viiatea curentd de cervetare matemalied din tarile scandinave, Rezumatele au
fost grupaie pe domenii, conlorm clasificdrii curenie: tzoria numeretor ; inele
comulauve ; varietdti algebrice proiective: inele asociative : grupururi algebrice ;
masurd, probabilitate si teoria potentialului; variabile complexe; aplicatii cvasi-
conforme ; ecualii diferentiale si operatori; analiza functionald ; algebre de ope-
ratori si reprezentiri de grupuri; diferite teme din analizd; geometric ; geo-
meirie diferentiala si topologic ; metode numerice ; leoria dispersiel ; aplicatii ale
matematicli ; subicete diverse. Jack Weinstein



