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PROFESSOR FRANCISC RADO

0T X / (1921 1990)

\CE}- 01 Dozodfmr ac 1 FRANCISC RADO was born on May 21, 1921 in Timisoara (Romania), where he got hic
primary and secondary eduncation at jewish schools. He inherited his mathematical talent froms his
father Arthur Radé, a railway eu;gin'eer with great interest in mathematics, who has had some
AL original contributions in algebra, I'he father disclosed for his son the beauties of mathematics, con-
T (O - ducted his steps in this direction and had long discussions with him on mathematical problems.
1 T E In 1989 F. RADO succeeded to enter the Engineering School in Bucharest, occupying the third
position at the admission exam among thousands of candidates.
HEE ! k : # After one year of study he was forbidden to continue his studies. Tt followed one idle year
il g ) e b : P HCRS . and three years of labour camp. The conditions were hard, nevertheless he didn’t interrupt to study
mathematics, usually hidden behind heaps of excavated earth.
In 1944, in the new romanian regime he was accepted as a student again ; switched to study
. mathematics and got his degree in January 1946 at the University of Cluj. Until the end of 1949
Hipp¥E ol fe Bapoli : ‘ he taught mathematics in Timisoara, first at the Jewish Tycenm, where he once was a school boy,
|

. T

and then, after the nationalization of schools in 1948, he joined a state secondary school. Ile
was also appointed as assistant professor at the newly founded Pedagogical Institut in Timigoara
during one academic year.

In January 1950 he was nominated at the Bolyai University in Cluj. In 1959, the two umni-
versities in Cluj (with teaching languages 1omanian and hungarian, respectively) were united to from
; the Babes-Bolyai University, where RAD( was active until his retirement in 1985 (from 1969 as
i el ' full professor). Between 1951 and 1968 he also held a second position as research scientist at the
; . ; ; & | Academic Institut for Computation in Cluj. He taught during the 1969—70 academic year at the

y g ) University of Waterloo (Canada) as visiting professor on the invitation of Professor J. Aczél.

R ey 5T b His primary interest was algebraic foundations of geometry. Prior to this he studied nomo-
graphic 1-epre§entahility related to the theory of webs and functional equations (his PhD thesis
in 1959 belongs to this domain), then the embedding conditions of a semi-web into a Reidemeister
web. He continued with noninjective collineations of two Desarguesian projective planes, which led
him to ring geometry. Under W. Benz's influence he hecame very interested in characterizing iso-
metries of metric vector spaces with as wealk assumptions as possible. He also obtained remarkable
results in mathematical programming. I

At the university he taught geometry, algebra, theoiy of numbers and theory of complex
functions. Ie published several courses in geometry and exercise books. Wrote jointly with B.
. Orbén the baok ,,Geometry under modern view point™ in hungarian language, shoying how various
euclidean, affine, projective and reflexion geometries and their algebraic counterparts are inter-
weaved. In a review on this book Professor 7. Karteszi wrote : ,,Such an ample treatment of the
subject promised in the title didn’t appear till now in hungarian. Moreover, such a thorough exa-
mination of the relations amonz the presented structures didn't oeceur in any other language either”
(Az Hotvos Tordnd Tudominyegyeten Természettudomdnyi Kardnak Szakmédszertani Kozle-:
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ményi XIV/1, Budapest, 1981). For his scientific and’ teaching; activity RADO was awarded prizes
by the Romanian Ministry of Education in 1960, 1967 and 1981.

In 1952 he married Martha Gidali, one of his students. During the years to come they worked
together on aspects of modernizing the teaching of geometry and had an essential contribution in
writing new geometry mannals for the secondary school. Martha succeedel in ensuring favourable
conditions to thorough scientific work. Their two daughters took up careers in computer science,

Professor RADO is among the editors of ,, Journal of Geometry’
,Aequationes Mathematicae'. More than 20 years he acted as reviewer for , Mathematical l{Lvn_\\s
and ,,Zentralblatt fiir Mathematil'

He gave talks at Universities in Bucharest, Tassy, Timigoara,
chum, Waterloo, Montreal, Hamilton, Bulfalo, Frankfurt, Payia, Hamburg, Hannover, Braunschweig,
Miinchen, Kiel, Duisburg, Oldenburg, Toronto, Pittsburgh, New York (Courant Institut), Brockport,
New Brunswick, Tel Aviv and Haifa. In July 1982 he spend one month at the University of Ham-
Blasehks Fund, on the recommendatiol of Prof. Benz. In 1985, oi
visiting research scientist at the University of Waterlog

Budapest, Debrecen, Giessen, Bo-

burg being ssponsored hy W.
the invitation of Prof. Aczél he actel as a
for two months. He }_)re:;ented from his original researches on a series of mathematical mt’utiugs
and symposiums, but was prohibited to attend many others due to the ever inereasing restrictions
imposed by the Ceaugesen government. Moreover, hie couldn’t go to the 1972 meeting on Iigher
Geometry, held in Oberwolfach, in spite of the fact that he was one of the organizers,

Some of Professor RADO's scientific results :

His studies in nomography comprise : i) eritc
terms of functional equations without differentiability assnmptions (1959) ;
He showed that for a nomogram

ia for varions nomographic representability in
ii) projective transfor-

mation of alignment nomograms in order to obtain minimal error.
in a projective family to he optimal it is necessary and sufficient that the points of maximal error
on each scale fulfil a specific geometric condition (1964, 1969). Studies in this direction were con-
tinued by B. Orbdan, V. Groze, A. Vasiu. }

He generalized Malcev’s theorem concerning the conditions for a semigroup to he injectively
Giving to this problem a geometric form he established necessary and
» emtbeddable in a regular web (satisfying Rei-
but the rather sophisticated Maleev's

embeddable into a group.
sufficient conditions for a semi-web to be injectively
demeister's condition). This is not only a more general result,
chains appear in a simpler and natural manuer (1965).

‘Tet S be a non-singular incidence structure such that to any point 4 and any line L there
eD, P eD, P elL. Then S can be injectively imbedded in

condition € if and only if all

exists a point P and a line D with 4
a projective plane with given general closure projective conclusions”
of C hold in S (1969). '

A fundamental theorem of projective geometry states that any injective collineation of two
is induced by a semi-linear mapping of the
In 1956 W. Klingenberg
The role of

projective spacves over fields K and K’ respectively,

related to certain monomorphism s: K — K

underlying vector spaces,
has extended this theorem for non-injective collineations of spaces of [inite dimension.
s is taken by a place (valnation morphism); he worked with coordinates. RADO has generalized
by suitable adjusting Artin's

Klingenberg's theorem to projective spaces of arbitrary dimeusion,
method, instead of using coordinates (1969). This method was aferwards applied in many situati-
geameztries by K. Mathiak, J. P. Hagtmann, I'. Machala,

following result.

ons, especially for, ring Brandstetter,
H. Havlicek aud others. Related to these ideas is also RADO's

Let P and [ be Desarguesian projective planes and € a subset of P which contains three)
non-concurrent lines amnd a point not incident with them. Then any (non necessarily injective)
an be uniquely extended to a collineation of £ into £ (1970). Severa

collineation of C into P’ ¢
B. Orbin and J. T. Zemmer: D. 5°

refinements an | generalizations of this theorem are due ey, to

' (rigth from the start) and of

o s

-
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Carter and A. Vogt have given a thorough study on collinearity-preserving mappings between De-
sarguesian planes.

RADO also gave an example of a valuation of a skew-field such that the corresponding valua-
tion ring is mon invariant. Thus, in Schilling's definition the invariance of the valuation ring is
not a consequence of the other axioms (1970).

Tn a joint paper by Aezél, Djokovi¢, Kannappan and RADO, the contribution of RADO is
the following: Let G;, H be S and let f: 5 —

» Il he a morphism. The f can be extended to a morphism of G inte H in a unique way (1971).

In the usual definition of skew-field RADO has replaced the axioms of the existence of unit
and inverses by a weaker requirement, which can be stated as follows: Let (F, 4, -) be a distri-
butive nearring, F* = F\{0}, M = n {aF U Fx|x €} and N = {x eF|0 & wF*}, Then, (F,
[, +) is a skew-field if and only if M n N# 0.

‘W. Teissner has characterized by geometric axioms the plane geometry over a \\mlch I-finite
RADO gave an extension to arbitrary rings

groups, S a subsemigroup of G such that G = S -

ring (i.e. a ring with 1 such that ab= 1= ba = 1).
with identity. The geometric axiom concerning the existence and unicity of -the line incident with
two non-neighbouring points A and B is now replaced by ‘the requirement that the intersection of
and B be aline. Teissner's other axioms remain essentially the same (1980).

Leissner, R. Severin and

all lines incident with A

Corresponding results for the multidimensional case were given by W.

K. Walf.

In the last years great effort have been made to characterize isometries (and semi-isometries)
of different metric spaces under wealk assumptions. Remind two theorems: A, D. Alexandrov's
(1950) and F. S. Beckman—D. A. Quarles’ (1953). The first states that a bijection of the Minkowski
spacetime M, (n = 3) into itself, which preserves the zero psendo-euclidean distances in both direct-
ions is necessarily linear (up to translation). By the second, for given » > 0, any mapping f of
the Euclidean space E (2 = 2) info itself such that | PO|= r=>| PIOS ) = ¢ must be a motion
(i.e. linear up to translation). Unlike BecKman-Ouarles theorem, that of Alexandrov does not hold
in the two-dimeunsional case, but a bijective mapping f: M, — M, which leaves invariant one pseudo-
enclidean distance »# 0, in both directions, is a Lorentz transformation (i. e. linear up to transla-
tion), as was proved hy W. Benz in 1977. RADO generalized this result going over from the real num-
bers to an arbitrary field K with char K 2 or 3, i.e. e proved the result above for an Arti-
nean plaire (non singular, non-anisotropic metric vectgr plane over K) (1980). The main idea was
to draw in the proof Hua's theorem councerning the characterization of field monomorphisms. Then
W. DBenz generalized further in the sense that f can be aeny mapping of the Artinean plan into
itsell preserving the distances 1 in one direction; then f must be semi-linear (up to translation),
provided the field K satisfies one of a list of assumptions (taking 1 istead of rs 0 is really no
restriction). The following important step was made by RADO in 1983 by reducing Benz's assump-
K+# 2 3 or5 or K=0GE5"), nm>1 Among RADO's other results in this
area is worthwise to mention: Tet 77 be a metric vector space over the field GE(p¥), p=> 2, 3 S
< oo ; given a mapping f: 1V — 1 such that |PQ |= 1= | P/Of| = 1, then f is semi-
provided » # 0, — 1, —2 (mod p) or the diseriminant of I” satisfies a

tions ouly to char

S dim V =mn
(up to translation),
certain condition. The proof is based vn the condition for a regular simplex to exist in a Galois

sp;u'e \\illL]l is of interest Tor its own sake, as well.
: formulated in 1963 the , branch and boand” method to solve the t]lﬂulltl\{. programiming
pruhh_m, independently from the other authors who gave similar algorithms. In his review on

RAT)(')';paper (published in romanian), B. Balas writes in the International Abstracts in Operations
Lasearch 7, No. 1, 1967 ; ,, The basie principle of the branch and bpund techuique devised by Tand
and Doine for the integer programming problem and adapted by TLittle, Murty, Sweeney and ICarel
problem, is rediscovered here independently, stated in a more

for: solving the travaling salesinan
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geuu:ml form and used to solve a very important problem : linear programs with logical constrains,
Tt is to be noted that this work precedes the important paper by P. Bertier and B. Roy on the
S.ERB. ' z

An extension theorem for Pexider's equation, in a general setting is proved in a joint paper
with J. A. Baker, which is then used to generalize aggregatoin theorems for allocation Problems
by Aczél, Ng and Wagner (1987).

Among the various problems of optimally locating a new service facility with respeet to the
locations of n existing facilities, the Steiner problem arises when one seeks to minimize the sum
of the weighted distances from the new facility to the existing ones (if n = 3 and weights — 15
it is'the 300 years old Fermat problem). E. Weiszfeld proposed an iterative algorithm for solving
the Steiner problem, but mot until the 1970's, however, did H. Kuhn and I,. M. Ostresh demon-
strate that.this algorithm always solves the problem. In 1958 W. Miele proposed an extension of
theWeifeld algorithm to the FBuclidean multifacility location problem (with several new [acilities).
RADO has provided, in an arbitrary dimensional Euelidean space, for a slightly modified version
ofiMielg’s algorithin Kuhn-Ostresh type theorems for convergence and optimality, both under mild
Assumiptions: (1988). 111

(0BEL) i

PROF, ¥, RADO's PUBLICATIONS

hig mtenyss

A‘:“maaaréy“iss....,liﬂ.c; !

worbmpzoll. (. i o2l owd hutmalfl

! : Ob,s‘ler atii asupra Mrug Isv‘fs.(em .l_illf:!'m?' infinit (Remarks on an infinite linear system; romanian).,

"UBull. st sect. st. miat. fiz., 3 (1953) 7285 202,

20 (With 'G! Calugardanil)) U supra i problehie de propagare a caldurii (On a problem of heat

lo \prepagation ; romaniam). iBul.| stusseet. $t. cmab.fiz., 6 (1954), 17 30.

(34 (With I,. Bal). Doud teoreme yefeviloare la separarea; varighilelor in nomografie. Comunic. Acad

S JRUR (IE)S.?), ZSE}I— 290 (Two theoreims concerning the sepgration of va-ialls in nomography) |

’_'—4‘."&(’iﬂ] L. Bal)' Separarea vaviabitélor i nomogiafie (The separation of variables in nomography).

obiconmtiie. 'Aead. R.PIR,) 5(1955), 303 — 305, ‘

Sl Gonditiide «depindentd liniard, perdru trei functii continue (Linear dependence conditions for

qrree contipugous, functions). Studii si cercet, Cluj, ser, I, 6 (1955), 51 —63.

6. (With E. Gergely,' L. Bal and G. Ianescu) Despre nomogramele romboidale. (On yhomboidal no-

" Umogranis). Taucririle 'eonst. de’ geometrie diferentiald, Timisoara, 361 —366 (1955).

“T I GEPldines Proprictés'des intégiales dbs bqiations diffévéntielles linédres, Tuetarile celui de al IV-lea

olCongres! al matematiciénilor  toméani, - 1956, 162163,

8,z algebrai egyenlelek, nymerikus. megalddsdrol (On the mwmerical solulion of the algebraic equa-
lions ; hungarian). Bul. Univ. Babes si Bolyai, editia 1, maghiard, 2 (1957), 13— 24.

9" Cea mai bind Lransformare proiectiva a scarilor la nomograme cu puncle alintale (The best pro-

N fackive transformation”of the scales ‘of 'alignment nomograms). Studii si cercet. de matematics,

(udlug, 8:(1857),1161-~168. I

104, Des prg, contactele nomogramelor. cu transparent (On the contacts of the nomograms with transpu-
oents). Studii gi cercet, de matem., Cluj, 8 (1937), 319 —329,

1. Ecuatii funclionale tn legdturd cu nomografia (Functional ecuations in connection with nomography).

HiiStadii §i'cercet. de matematici Cluj, 9 '(1958), 249320,

12 Bquationls forctionelles -daractérisant. lés noniogranmes avec Lrais échelles rectilignes. Mathematiea,

iolik(24),:fase. .1 (1959), 143 — 166, A : ‘ .

13, Sur quelques équations fouctionnelles avee plusieurs fonclions a dewy variables, ibid, 1 (24), fasc.
2. (1959) 321339, .

FLY(With 7. Acél 'and 6. Pickert) Nontogramme, Gawebe wnd Quasigruppen, Mathematica, 2° (25),

o (1960), SL24, - : i I

18 Despre. problema programdrii. liniare (O the problem of linear programming). Studii si cercet.

1 de mat. Cluj, Fase, anexd, 11 (1960), 167—177.

ih. (With E. Munteanu) Caloudul sarjelor celor mai cconomice la cuploarele de topit fontd (The calei-

S rd it of e ‘must echiiomic cha ges of the furnaces to mell cast iron ). Studii gi cercet. de mat.

710 Quj, (Faselranexd, (11 (1960), 149 158,

= — L R THETRR St =3 i St

\:Il

17. Genéralizarea fesitiilo) spafilile pentyn \st"ﬁﬁ"f}t'il}i\"t'zl,‘g"éb‘r.'i:::g

18. Eine Bedingung fiiy ‘'div’ Regulayital dey Gewebe, Mathemdtica, '2''(25) (1960) 325 454

19
20

116(29) (1964). 105116, pEy L
26. Tesuturi lernare rvegulate (Regular ternayy  frebs ). Studia Uuii'v. ‘Baly l57T1(‘)1'}"’l'1'i; Ser, "1 ise, L
Vaha Sinziinisss il Wa W Sunta ot i) Wi A X LAt | i
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: i :( G'tyl;d'.'l"(‘llﬁ'dr{iiﬁ'i{ of ‘Lp'rfh'a.’ Yodbd Yeratile
to algebraic structuyes). Studia Uniy, Babes-Bolyai, 1960, ser. T, ‘fase, 1, 4155/ iae !

(g caleul a.pr"o,\f'im(‘rt:{f' des" extiéines des fonetions. Matheniatica,' 3" (26),"(1961), 1.71-.‘_, ]77|.
: (.Tla{’nclerzga!?:fou de l'ensemble des inlégrales des éqrra!a"pn.s différenticlles linéaires Jrolnip\g,'éuf&"'a. coef-
ficients constanles d'ordre 'donig. I\{a"ﬁhéin‘atica'l 45 (g7 [Aopeai 0 ag . W MGk A
- Characteristica spojnitovyeh honlogrami' rodii ‘rm‘{d\'_,ﬁ"gg'lpgti;ﬁi"%;ng!‘-i'ce})éi A The f:!rm'aéfer,t"ﬁa.t‘ic)‘_u of
aligiment nomogranis of gejils zeld by f;r)lzri)‘m‘i('r.f‘e'q'na{{o)g‘s") (czeeh language). Nomografickd ;\I‘é}tbd&:
Praha, 1962 8691, Ol —ex dmel) &1 iess) 1o” iG] DERRCLANELE GG S e
! 3 b e sl Wi Vel PETA LG Llvlentl audtblbo\ e k) aasiitn apedty ety
 Nomograme, 'fesuturi s Cudsigepiri (Npp‘;lzogr,mnls'w;&cbs and. quasigrowps). Studii ¢’ céreet, de

wiat,, fase, amexd 13 (1962) 405.-gig.'7 V0 UREL Simir OF SN nsall Zieun T Bal5V
- (With T,. Németi) Bin Warle il poblem, in der P:‘&){[?U?f‘iér‘r'. "Matheniatica's' (28) (1963), 65— 95,

4. Programare liniard cu condifii logice (Linear programming with logical cdnditions)! “Couil'iiii"‘céri]e
B0 st L at ily ¢ il 1LY

Acad. R.P.R., 13, nr. 12 (1963) '1039_- 1042, 4 : o
. Un algorithme pour résoudre cerlains j,,-qb.?énwf de {ﬁmgr(wznmtian J.Jtafl{i!ilJea!';fq};.\{;, Mlé.f'h!eullatic_a
GANSY sl relaie WY 0 dosinsssinnanit ) BIETR HITs (=1

1964, 39—60,

7. (With' M. Hosszd) Uber }iif.?‘i’(itt‘?sé"ﬁoif' oA Q:\rnszfgnr_fjpe’n.. ‘Actd ,lilia{lli. Aehd., SCL“I’I‘liﬂg.,

28

15 (1964), 2936, .
' (With V." Groze and B."Orbdn)" Pro privtss dulémales dans wiie cldske @2 fonétiolis o ap plicetion
& la transformation des nomogrammes, Matheriatica 6 (29)" (1964), 307 328" tL e Iy

9. Einbetting eibs Halbgewebes i 0ol Jegittites G etoebe tind' ehiies ‘Halbgrivp poids\ in ‘i'a‘;'ré :G;“ilapfild.‘

30.

31.

Mathem. Zeitschrift, 89 (1965), 395— 410. B g :
Uber dib bestd \projektive’ Transformation’ der Beradlinigei Leilor. VZeitschr. aﬂgewnnﬂﬂL"
‘miatik whd ‘Mechanik, 45 (1965), 356 =859, 0n 070 T Hemaigli Tsotioahill,  “ob ‘il

g?;t]11%5§é111eti) Sty la programmation ‘teilmoreh’cfl df la fabricativn. lfa‘lh‘t‘,llﬁatlat‘a; '8"‘\(‘31‘)"“( 1966),

32l (With V! Peteanu) Strietities' ni’géb;'-i&‘ii-és“ raidtiichées m!x'f)'.l"obiehilr’s"‘ri’r“)ri’l'd“il):}.’-iic'a*)))dnr’. ‘f,ifcli‘ﬁrf]a
2 [ i) b it 14 1o

coloev. de teoria aproximativd a functiilor, Q}Iuj,“lQG'], 1350 il

83 Sur le probleme de fiot 4 cout milimum. Studia Univ, 'Babes-Bolyai, ser, Math, ‘Phys.) fadd!
| AEOTY T J bl 3 it T y o B Ty

1, 1968, 67—79.

34 (With V. Groze) Deim'mf;um'erz"afrm.'.iform(h"i]dr. optime ale nomogramelor fjmi‘c{te aliniale!'( The

‘ { Babes-Balyai,
| B 0 A e

deteymination of the optimal fransformations of alignnent Jm;‘ﬂbgrhfus).’:' Studia Uniy
set. Math. Phys:, fasc! 2! '1969,'9 14 b Wp i faed sl

35. Einbettung von Inzidenzstruklren in projelklive Ebenen mit vorgegebenen Schliessungssdtzen, Alrchiv
\doyy osinse. U O URAETRY TS a1 A BTTHA % T He)

36.

38.

o Non-Iyjective, Collineations, on. Sope Sets in Desarguesian Projeclive Planes and I

"der Mathematil, 20° (1969),' 3111319, -
Darstellung nicht bifektiver Kollineationen eines projektiven Rawmes dwrch verallgemeinerle semili-
neare Abbildungen. Math. Zeitschr., 110 (1969), 153—170. ~:uuil 03 I .eatod santyald ¥

lension of

Nov-Commutative Vaheation's. ‘Aequationes Math. 4 (1970), '307—321. .
Congruence Preserving I.Eoufolb.rlrlism_s“ of the T{'@J-l.sc)a.iioqi._ Group Associated wilh a ,T.";)_jfl.s"{ﬁ:‘ir.ul.
Plane. Canad. Tournal of Math., 23 (1971), 214 221, el ; EL G e
A Brajch and Cut Method for Solving Mived OJL,Q—ZL'fI‘b Programs. Publ, de 1'Univ.” deé Mu;nf:réar],

30,
" Tac. de ‘Sciences, 22 (1970) 1--18. TR
40 (With T. A(}?.lél. e &, Balker, T, /7, Djocavié, P. L. Kannappan) Extensions of Certain I!,[,'r}mp~
morplisms of Semigroups fo Homomorphisms of Groups. Aeqquat. Dath., G (1971, 9631271
41. Extension of Collinegtion Defined on Subsels of a ;Tr\u.ns(fa!g"au. ALlane. " Journal Uf"c?(ﬂ-_]'ll-;.“‘[ (i,

42] f")_ul Svm;f-‘.S'j')J.-r’tr.fc"Qn(ui‘jg‘mﬁps. ‘Aeduationes KIaf]l.',' 11 ‘-{197;1), 250 255"
43,

45.

4
4

>

~J

44. (With J. Aczél) Tnvelutory. Functions Induced by  Abetian Growps: Studia Univi BabesBolyai,

o dlemark on | ar Kunctional WEquation.  Aequationes  Math.; 14 (1976), 228 - 230, ‘
WIWHER R D Nivon) 0 thé Definitionlof «' Module and ¢ Victor Space by independent' A vionis! Ma-
x i inmel

1—17.

o)

Uber die Bewertung der Vehlorrivme. Remark to the Problem of H. Hadwiger. Reports ‘o Meetings.
Aequiationes Math, 1P (1974)'299 and 309! [/ | ! VEIEIERY e AR

L] )

ser. Math. Mech., 1974, 32— 40. (
Al Generalisation. of Valied. Vector Spuces. Applisations to. Homomorphisms of | Projéctive’ Spaces
and to Hjelmslev Geometries. Preprint, Cluj-Napoca, 1975, 29 pages. [ il

0t

thematica, 18 (41) (1976), 179 — 186).

/s
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48, (With B, Orbédn) Nomograms with Minimal Global Error. T, analyse numérique et la théoric de
'approximation, 6 (1977), 163— 170,
49. A generalization of the valied wveclor space, Mathematica, 19 (42), (1977), 203 — 209,
50. Affine Geomelries and Affine Barbilian Structures, Luerdrile Col. Geom. i top., 22 24 sept,
1978, Cluj-Napoca, 27— 45,
. On the _Dpfin.-i,’jon (;f Skew Fields., Archiv der Mathematik, 32 (1979), 44— 444
. On the Characlerizalion of Affine Tsometries. Resultate der Mathematile, 2 (1979), 171 — 185,
8. On the Characlerization of Plane Affine Isometries. Resultate der Math,, 3 (1980), 70 73,

SIS | B B
Dt WS B —

Affine Barbilian Structures. Jouri. of Geom., 14 (1980) 75— 102,
. Plane afine Barbilian (Affine Barbiliav Planes). Laueririle colocy, nat. de geom. i top., Vaslui
—Valea Hogei— Bacdu, 27—30 junie 1980, 87 — 94.

56, Pre-Euclidean Planes over Puythagorean Fields and Orderable Fields. Touerdrile coloev. nal, de
geom, si top., Bucuresti, 27— 30 iunie 1981, Bucuresti, 1983, 316 —522.

57. A Characterization of the Semi-Isometries of a Minkowski Plane over a Field K. Journ. of Geom.,
21 (1983), 164— 183,

58, (With C. Tartia) 4 Characlerization of the Isometries of the Rational Minkowski Plane. Mathe-
matica, 26 (1984), 183 —187.

59 fu}t(mﬂ de tip Beckman-Quarles. in  plane Minkowshi generalizate peste un cimp. ( Beckman-
Quiarles Type Theorems in Generalized Minkqgwski Planes over Fields). Tueririle colocv. nat,
de geom. si top., Piatra Neamt, iunie 1983, Tagi 1884, 1524,

GO, ().u the Characterization of the Smm Tsomelries of @ Galois Space. Lueririle coloev. nat. de geom,
si ‘top Timisoara, 2—7 iulie 1984, 237 — 240,

6l. Mappings of the Galois Planes Preserving the Unit Euclidean Distance. Aequationes inath., 29
(1985), 1—6.

62. (With I. Muntean) Un model al geomelriei din manualul pentrie clasa a IXN-a. Tueririle semina-
rului de , Didactica Matematicii’’, Cluj-Napoea, 1985, 6782 (A4 model for the geomelry pre-
sented in the textbook for grade 1X ). )

63. On mappings of the Galois space. Israel Journal of Math., 53 (1986), 217 230.

G4. On the Combinalorial Ty pes of Polvtopes over an Ordered Shew Field. Rescarch Seminars, Faculty
of Mathematics, Cluj-Napoca, no. 10 (1986), 3 8.

65. (With D. Andreescn and D. Valcan) Mappings of E" inlo E' Preserving two Distances. Research
Seminars, Faculty of Math. Cluj-Napoca, no. 10 (1986), 9—22.

66. On the Semi-TIsomelvies of Melric Vector Spaces. Lucrarile coloev. naf. de geom. i top Tirgo-
viste, 12— 14 aprilie 1986; Bucuresti, 1988, 239— 244,

67. (With J. A. Baker) Pexider's Equation and Aggregation of Allocations. Aequationes Math., 32
(1987), 227—2389.

68. On the Euclidian Multifacility Tocation Problem. Operations Res., 36 No. 3, (1988), 485192

B. Lecture Notes, Texthooks, Books

1. Analitikus mértan (Analytic Geometry) (hungarian), Lithographed, Cluj, Ed. 1, 1954, Tid. 2,
1958.

2. (With L. Bal) Lecfii de nomografie (Lectures in nomography), Lid. Tehnicd, Bucuresti, 1956.

g (W’lth V. Cseke and E. Kiss) l'f'!adm’g\Jurtmnc,nv kdzépisholai matemalikai Awm’e szdnidra) (Exer-
cise book for mathematical circles in secondary school). Fd. Tehnicd, Bucuresti, vol. 1, 1957 ;
vol. 2, 1959.

4, (With P. Szildgyi) Analitikus mértan példatir (Exercise Book for Analylical Geomelry), Titho-
graphed, Cluj, 1958.

5. Curs de geometrie (A Course in Geomelry), Univ. Babes-Bolyai, Cluj, 1872

6. Lectii de programare lintard (Lectwres in Linear Pyogranuning). Univ. Babes-Bolyai, Cluj-Na-
poca, 1975,

7. (With G. Galburd) Geometrie (Geometry). Ted. Didacticd si Pedagogicd, Bucuresti, 1979,

8. (With B. Orbdn, V. Groze and A. Vasiu) Culegere de probleme de geomelrie (Exercise Book for
Geomelry). Univ. Babeg-Bolyai, 1979, ’

9. (With B. Orban) A geometria mai szemmel ((mmmhy under modern view point), Tod. Dacia,

10.

Cluj-Napoca, 1981.
Sistemul axiomatic al liwi Bachmann (Bachmann's A xviomatic System). Chapter 1\’ of the book
. The Toundations of Arithmetie and Geometry” by R. Mirou and D, Brinzei), Iid. Academiei

R.5.R., Bucuresti, 1983, 218 —233.
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. Vehtorterek (Veclor Spaees; hungarian).
. Geometria absolutd (Absolite Geometry ;

. Citeva momente din istorvia geomelriei ( Some moments from Hystory of Geometry

. Papers on I'rol. F.
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(hungarian) in common with Gy.
Cluj-Napoea, 1983.

knowledge) in com-
Miron and

Matematikai kislexikon (Little Mathematical Enciclopacdia ;
Maurer, B. Orhin, P. Szildgyi and M. Vinéze, Ed. Kriterion,
Geometria pentrn perfectionarea profesorvilor (Geomelry lo improve the leachers'
mon with A, C. Albu, V. Obiddeann, I. P. Popescn and D, Smaranda; editors R.

D. I. Papuc. Ed. Didacticd i Pedagogica, Bucuresti, 1983.

Informing Writings

A Bolyai Emiékkinyy matemalikai vonatkozdsai (The Mathemalical Aspecls of the Bolyai
Remembrance Book ; hungarian). Utunk, X. évf., 5 sz., 1954 jan. 29.

. Algebrai és geometviai strulkiurdk kapesolata  (Connenclions belween Algebraic and Geomelvical

Korunk 1973-as Evkonyve, 257 —271.

Matematikai T.apok, 1977,
romanian), Tueririle Simp.
Cluj-Napoca, 15.12.1977.

Structures ; hungarian),

No. 10, 370 -378.

Bolyai Janos, organizat cu
prilejul implinirii a 175 de¢ ani de Ia nagtere, Tracultatea de Matematicd,
Cluj-Napoca, 1979, 99— 111,

; romanian). Lu-

cririle Seminarului de , Didactica Matematicii, 4, Cluj-Napoea, 1988, 213 - 230.
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