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1 .  I n  his discussions • oe spati o ac tempore" ,  " De spatio et 

tempore, ut  a noois cognoscuntur" ,  • oe rnotu absol ute, an possit a 

re l ati vo oistig gui" and " D e  vi inerties" , R. 6o� kovic ( R. Boscovich, 

17 1 1 -1787 )  displayea his relativistic vi ews upon space, time and 

motions, taking critical aspect towards N ewton ' s  conceptions of space, 

ti me and m otions at the sam� time . Those Bos kovic' s views are simil ar 

to E i nstein�s rel ativistic conceptions of space , time and motions. 

Eos kovic distinguishes two spaces. One of them is imaginary 

or empty and in fact repN!sents threedimensional continuum of geometr­

ical points. The other one is real  discrete and finite in number of 

its el emen ts as " real l ocal points" ( " puncta loci real ia" ) .  I t  is hy­

pothesis rel ated to physi cal space . Soskovic' s  real time is set of 

" real ways . of ex istance• (u real es exist�ndi modi" ) of meterial points, 

and imaginary o r  empty time is onedimensional continuum of imaginary 

or empty moments. According to Bos kovic, there i s  no real space and 

real time out of real material points, and empty space and empty time 

exist as possi�il ities, which by presence of material points transform 

to real ity , that is real space and real tirne. His real space is placed 

in finite part of em �ty space. that is a radius•  of his real  space i s  

finite, l ike space radius • popul ated• with material in Einstein·s 

g�neral theory of relativity . 

Soskovit takes critical position not onl y towards il l usion 

of o�d inary peopl e when measuring space �nd time, but as wel l towards . 

opinion of educated " phy l osphers• , whi ch in his time at first pl ace 

meant howton · £  concepti on that time interval between two happenings 
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a nd d istance between two p oints of rigid body are independent of re­

f erent b ody  m otion , which implied hypotheses fund amenJal f or Cla ssical 

mechanics. ·  Bos kovit neglected o oth hypotheses. I n  his Special theory 

of relativity Einstein neglected them t oo ,  in hi s well known way. 

Contraction of length measure a nd d ilata tion of time measu­

re in E i nstein·s theory of rela ti vity result from principe of rela ­

tivity and constancy of light velocity d isplayed in em pty space, 

w hen motion by itself is not considered , but the m oti on referring 

to the chosen b o dy of reference; according S os k ovic 's theory the 

chanse of  len gth mea sure and time measure ap pear by � oti o n  its e 1 f , 

based on hi s structure of materia h y p o tnesis createc up on activity 

of attract i ve- repu l sive forces. 

ihat  p ort rays one common . si mila r kern e1 i n  cc s k o � i c ·s an c 

E i nstein - s  glob a l  relativistic v i s i on s  of s pace  an : t i me. ft � i i e  

E i n s tein , conducted w i t h  tne p ower of ; en i � s an c bein ; s har: mat � e­

m a t ician, w i d en ed a nd deepened his v i s i o ns i n  h i s  7 necry c �  r el a t i ­

v i t y ,  putting them into precise mathem a t ica1 for� � . at i c ns  wit r.  

far-reaching appl ications and with cor.cret e res u 1 ts i n  res earc� i r. ; 

many phys i cal ph en omena and reveal i � 9 i t s lawf u l n ess . 5 � � � o v i � .  

oet errnined w i tn p ersonal and his t i m e  co n o i t i c n s . � cstl y r e�a i n e� 

i n  terms of cri tical and very keen -wi t ec p hys i cal  an c e: i ste� c l c ; y ­

cal a naly ses o f  ti me a � space relati onsn i �  rel at i v i ty .  

Boskovic, as �ewton. acceo t s  absclut e �oti on . b u t .  c i f ­

fering Newton , he cla ims oet erm i nately an d reaso nably that abso l ute 

motion can " never and oy no means aiffer from rel ativ e one" 

( "m otum a bsolutum a relativ e nulla unquam rati on e p osse d i stinguere• ) ,

subj ecting N ewton·s id ea a bout absolu te force of inertia to shrewdly 

critics a nd emphasiz ing his relativist i c  conception of i nerti a l  f orce. 

T heref ore only in that may, when we consider m oti on, Bosk ov it be 

regarded as a rela tiv ist, a nd as such should be d istinguished . from 
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completely consequented relativists such as E. Mach, H . P oi ncar� and A .  

Einstein especi ally, who refuse the idea of absolute m otion comple­

tely . 

2 . Principle of relativity in Bos kovic ·s  and E instein 1s se­

ar ching for lawfulness of natu ral phonomena has a st atus of universal 

natural principl e. It i s  one of their elementa ry p rem i ses in those 

sear chings .  i reated by Einstein it became bas ic and precise physi­

cal -mathemat ical postulate with all the conseq u ences of creating 

and ap p l ying the iheo ry of relativ i ty, while treated by Boskovit it 

remained mostly in form of intu itive scientific-e� istemologycal 

postu l ate  withou t mathematical- physical efficiency �nd g enerality 

in E i nstein ·s sense . but with indi sputable ant icipations of relative 

moaern, re l ativistic ideas that can be found with P oincar� and 

afterwarcs wi t h  Einstein. 

T he idea of physi cal field and of t he f ou r-dimensional spa­

ce-tim e  ( " Quodlibet punctum habet �odum fealem ex istendi, per quern 

est ib i ,  u bi est, et alium , per quern est, cum est• ) ,  two great and 

fundamentai ideas in E instein 's theory of relativity, can be � enet ica1 -

1 y  connected with cc responding basic ideas in 6os kov ic 1 S theory of 

. natural philosophy . 

6osKovic's and Einstein 's conv i ction in universe harmony, in 

universal connection of phenomena in nature and in obj ective lawful­

ness of this connection had a character of g eneral-scientific o r  epi­

stemologycal p rinciple and as such in a certain way has reflected 

itself J n  their searching f or g eneral laws of nature and in their con­

str u ctions of corresponding theories . that is: in Bos kov ic's theory of 

unique law f or ces andin Einstein 's endeavouring to f orm the general 

physical fields theory.  That embodies, as might be said, their 

elementary common characteristic as researchers and theorists of 
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p hysi cal ph enomena and as p hilosophers tn g eneral , who s earch for 

general nature l aws. 

Realiz ing necessity of critical ex aminat i on of facts acquired 

by s ensis and the necessi ty of d i stingu i sh i ng illusive from real, 

6o� kovi t and Einstein both wit h their theor i es have revoluti onary 

ov erwhel med the illusion of sensual perceptions ana traditionally 

rooted conceptions. Each of them in his way kept underlining the . 

necessity of theory agreement with experience and the necessi ty o f  

its internal logical connection. whi ch characteriz es their theories 

not only as hypotetic-aeductive but as empiric-inductiv e. 6eing s reat 

minas each of them .  in accordance �ith his time and his personal 

t erms,  d eeply and prophetical ly felt all those cosnition di ff i cu lt i es 

and real dilemmas that ap pear when attempt i ng to clear u p  the paths 

in labyri nt of physical phenomena. Einstei n  by strength and length 

of  his genius felt i t  especially. 6ut those dilemmas, whatever insol­

uble at the moment , did not m islead them , as philosopher�, to t he  

wrong way of scepticism and agnostici sm. A i l t hat, in  global at 

i east, reflex es general-scienti fic, in one way , and epistemologycal 

similarity , in the ot h er way , of their t heories and their p hilosop h i ­

cal attituaes in interpreting nature·s p henomena. 

3. C ontem porary p hysics. with its researches i n  t he  field of

micro - and ultram i croworld , constantly affirms and shows t hat 6os ko­

vic. with h i s  t h eory of natural philosophy stood before h i s  time on 

the way which leads, so  t o  say , from N ewton·s dynamical synthesi s of 

uni v erse t o  E i nstei n •s t heory of relativi ty and E instein·s attempts 

to dynamical synthesi s of m i croworlds by theory of unique physi cal 

field. 
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VLADIMIR VAR ifAK ' S  INV ESTIGATIONS IN TH E FIELD 

OF EINSTEIN ' S  THEOR Y OF R E LATIV ITY 

f .  Oad i t  

I n s t i tute  o f  H i s to ri c a l , N a tu ra l , Ma them at i ca l  a n d  Med i c a l  Sci e nce s �  
� AZ U ,  Z a gre b

l n  1 903 , V ar ica k s t a rt ed his i nv e s t i ga t i o n s  o f  L o ba c hev s ki1 s 

n o n - tucl ied ea n  geom et ry, s t imu l a t ed by t he i n terpreta t i o n g i v e n  by 

P o i nc a re ,  L a htin a nd S c hwa rz . He w a s  inv e s t iga t ir. g  v ar i ou s  pr o bl em s  

c o n c er n ing n o n - Eu c l id ea n  geometry  f or sev era l year s .  Howev er , h e  s o o n  

r e a l i i ed t ha t  c ert a i n  a n a l ogy between  L o ba c h ev s k i ' s  geom etry a n a  s om e  

L or enz ' s  r e su l t s in phy sic s  c ou l d  b e  f o u nd , w h i 1 e  E i n s t e i n ' s t he ory 

of  r e l a t iv ity , f ormu l at ed in 1 90 5 ,  ga v e  him ne� i m o u l s e s  in t n e s e a rch 

o f  t ne a nlogie s � i t h  phy s ic s .  H a v in g  found v ariou s a na l og i e s  be tween

L o ca c hev s k i ' s  n o n - Eu c l id e a n  g eometry  a nd Ein st ein ' s t heory  of r e l a ti­

v it y ,  V a ri� a k g a v e  n o n- E u c l id e a n  in t e r pr e t a t ion of t he t h eo ry of

r e l a t i v i t y  f ormu l a e f i r st,  a nd t hen  he  r e v e r s ed t he t r e a tm e n t: u nd e r

t he hy o o t ne sis t h at  o he n ome na were occurr i n9 i n  the spa c e  o f  Lo ba ­

c hev s �i ,  h e  d er i v ed geome tr i c a l l y  t he f or�u l a  i n  t he t neory o f  re l a t i ­

v i t y .

Aft er 1 920 , V a r i t a k cam e t o  t he co n c l u s i o n t ha t  t he s t r uct u r e  

of o u r  phy s i ca l  spa c e  s h ou l d  b e  n o n - Eu c l i d e an o ne , wi t h  neg a t i v e  s i gn 

of c o sraic par am et er . T he opi n i o n s  a bout  t he pr o bl em were  d i ffere n t  a t  

V a r i c a k ' s  t i m e ,  w hi l e  t he s p a c e  pro b l em ha s s t il l rema i n ed open t od ay .

V a r i ca � ' s cr ed i t  i n  po i n t i ng o� a nd u s i ng t he a n a l ogy betwee n  t he 

i n t erpr et a i t o n  of t he t heory of r e l a t iv i ty v i a  L o ba chev s k i ' s geom etry 

a nd t he o n e  of cl a s s ica l phys i c s t hrough  Eu c l i d ea n  geom etry  a re cons i ­

d er a bl e ,  becau s e  h e  ha s been  am o ng t he f i r st t o  ca l l  a tt e n t i on t o  i t .  

I t  h a s become e v i d ent t hat  V a r i t a k' s  in s i st i n� o n  u s i ng L o ba che v s ki ' s  
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geometry i n  the theory of rel a�iv i ty ha , i ts good points. Despite 

the fact thit sc i enti sts' opi n i o ns differ, V ar i ta k ' s  cred it i� 

that h� his taised certa i n  q�est i�ns of which we can d i scu�s some 

a l so tod ay. 




