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Setkává se tu
FYZIKA  – HISTORIE  – LINGVISTIKA

V historicky podm íněné Newtonov ě
axiomatizaci základ ů mechaniky jsou 
Newtonovy t ři zákony pohybu na sob ě

nezávislé. 
Překlady prvn ího zákona, prvn ími po čínaje 
(1729, …) až po ty sou časné (…, 2014),
pom íjejí Newtonovo lingvistick é řešení
problému jednov ěté stru čné formulace 
prvn ího zákona jako zákona týkajícího se 
setrva čnosti transla čního i rota čního pohybu .
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Leges Motus (JH 307-308)
Laws of Motion (JH 312-313)        
Law 1 By reason of its innate force every body preserves in its state of rest or 
of moving uniformly in a straight line unless in so far as it is obliged rio change 
its state by forces impressed on it. Uniform motion, however, is of two kinds, 
progressive along a straight line which the body describes uniformly with its 
centre, and circular about a certain axis which either rests or with a motion of 
constant size always remains paraller to its previous position.
Law 2 The change of motion is proportional to the force impressed and takes place 
along the straight line in which the force is impressed. Bymeans of these two laws now 
widely acknowledged Galileo discovered taht projectiles under a uniform gravity acting 
along parllel lines described parabolas in a non-resisting medium. And experiment 
support this unless in so far as the motion of the projectiles is a little retarded by the 
resistance of the air.
Law 3 As much as any body acts on another so much does it experience in reaction. 
Whatever presses or pulls another thing by this equally is pressed or pulled. If a bladder 
full of air presses or carries another equal to itself both yield equally inwards. If a body 
impinging on another changes by its force the motion of the other then its own motion 
(by reason of the equality of the mutual pressure) will be changed by the same amount 
by the force of the other. If a magnet attracts iron it is itself equally attracted, and 
likewise in other cases. In fact this law follows from Definitions 12 and 14 in so far as the 
force exerted by a body to conserve its state is the same as the impressed force in the 
other body to change the state of the first, and the change of state of the first is 
proportional to the first force and of the second to the second force.
Law 4 The relative motion of bodies enclosed in a given space is the same whether 
that space rests absolutely or moves perpetually and uniformly in a straight line 
without circular motion. For example, the motions of objects in a ship are the same 
whether the ship is at rest or moves uniformly in a straight line. 
Law 5 The common centre of gravity of [a number of] bodies does not change its state 
of rest  or motion by reason of the mutual actions of the bodies. This law and the two 
above mutually confirm each other.
Law 6 The resistance of a medium ii jointly proportional to the density of that medium, 
the area of the moved spherical body and the velocity. I do not assert thislaw to be 
exact. It suffices that it should be approximately true. Hereafter I actually suppose the 
bodies spherical lest it be a question of considering the states of different figures. 



11

John Herivel: The Background to Newton´s 

Principia.

A Study to Newton´s dynamical Researches in the 

years 1664-84. Oxford at the Clarendon Press, 

1965, 337 p. 

P. 82:  

DYNAMICS OF A SINGLE ROTATING BODY

Free rotation of an extended 

body
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In § 8 of the same MS. V Newton gives a 
wonderfully just physical appreciation of the free 
rotation of an extended body. In the first 
place every such body keeps the same 
real quantity of circular motion so long 
as it remains undisturbed.
This is the principle of circular 
motion for rotating bodies.
Moreover, it continues to rotate about the same 
axis which always remains parallel to itself provided 
the endeavours of its four quarters away from the 
axis of rotation balance. [...]

It is to be regretted that Newton did 
not proceed to give a quantitative 
treatment of this problem. It is clear that 
his unerring intuition had led him to an almost 
perfect physical appreciation of the problem.
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Newton Newton 
1687 1726

Lex I.
Corpus omne 
perseverare in statu suo 
suo quiescendi 
vel movendi 
uniformiter in directum, 
nisi quatenus 

a viribus impressis

cogitur statum illum
mutare.

Lex I.
Corpus omne 
perseverare in statu suo 
suo quiescendi 
vel movendi 
uniformiter in directum, 
nisi quatenus illud
a viribus impressis

cogitur statum suum
mutare.
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Principia, Liber tertius.
Propositio XVII. Theorema XV.

Planetarum motus 
diurnos uniformes 
esse, 

et librationem Lunae 
ex ipsius  motu 
diurno oriri.

Patet per motus 
Legem I. et Corol. 
22. Prop. LXVI. Lib.I.

Denní pohyby 
planet jsou 
rovnoměrné
a librace Měsíce 
vznikají z jeho 
denního pohybu.

Plyne z 1. zákona
a z koroláru 22 
propozice LXVI knihy 
I.
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Mott Thomson-Tait 
1729 1879

Law I.  Every body 
continues in its state 
of rest, or of uniform 
motion in a right 
line, unless it is 
compelled to change 
that state by forces 
impressed upon it.

Every body continues 
in its state of rest or 
of uniform
motion in a straight 
line, except in so far 
as it may be 
compelled by force 
to change that state.
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Marquise du Chastelet
1756

Première loi.  – Tous corps 
persévère dans l´état de repos ou 
de mouvement uniforme en ligne 
droite dans lequel il se trouve, à
moins que quelque force n´agisse 
sur lui et ne le contraigne  a 
changer d´état.
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Lecornu                         
1918

Première loi.  – Tous corps 
persévère dans l´état de repos ou 
de mouvement uniforme en ligne 
droite dans lequel il se trouve, a 
moins que quelque force n´agisse 
sur lui et ne le contraigne  a 
changer d´état.



24

Stephen Hawking                   
1985 

Tous corps demeure 
à l´état de repos, ou poursuit 
un mouvement rectiligne
uniforme,
à moins qu´il ne soit soumis 
à une force extérieure.
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Marie-Françoise Biarnais 
1985

Tous corps persévère en 
son état de repos ou de 
mouvement rectiligne
uniforme, 
sauf si des forces 
«imprimées» le 
contraignent  d´en changer.
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• Die Geschichte und die Wurzel
des Satzes von der

ERHALTUNG DER ARBEIT.
VORTRAG
GEHALTEN

UN DER K. BOHM. GESELLSCHAFT DER 
WISSENSCHAFTEN AM 15. NOV. 1871

VON

E. MACH,
PROFESSOR DER PHYSIK AN DER UNIVERSITAT PRAG.

PRAG, 1872.
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Erhaltung der Arbeit           
Mach 1872
Noten  S. 47

Jeder Körper 
behält seine 
Richtung und 
Geschwindigkeit 
bei, 
so lange dieselbe 
nicht durch 
äussere Kräfte 
abgeändert wird.

Každé těleso 
zachová svůj 
směr a 
rychlost, 
pokud nejsou 
změněny 
vnějšími 
silami.
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Wolfers                          
1872
1. Gesetz. Jeder Körper 
beharrt in seinem Zustande 
der Ruhe oder der 
gleichförmigen geradlinigen
Bewegung, wenn er nicht 
durch einwirkende Kräfte 
gezwungen wird, seinen 
Zustand zu ändern.
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WolfersWolfers 1872 1872 MaMach 1883ch 1883

1. Gesetz. Jeder Körper 
beharrt in seinem 
Zustande der Ruhe oder 
der gleichförmigen 
geradlinigen Bewegung, 
wenn er nicht durch 
einwirkende Kräfte 
gezwungen wird, seinen 
Zustand zu ändern.

1. Gesetz. Jeder Körper 
beharrt in seinem 
Zustande der Ruhe oder 
der gleichförmigen 
geradlinigen Bewegung, 
wenn er nicht durch 
einwirkende Kräfte 
gezwungen wird, seinen 
Zustand zu ändern.
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Chvolson                           
1897

Всякое тело сохраняет
состояние поқоя или
равномерново
прямолинейново двиҗения,
поқа действие сил не
заставит его изменить своего
cостяния
(двиҗения).
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Carlos López Tascón     
1998

Primer postulado: concepto de la 
inercia

POSTULADO 1O:  Toda  particula 
material persevera en su estado de 
reposo o de movimiento uniforme en 
linea recta, salvo que se vea forzada 
a cambiar ese estado por acción de 
una fuerza impresa.
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Strouhal – Kučera            
1910
"Každé těleso setrvává ve 
svém stavu klidu nebo 
pohybu rovnoměrného 
přímočarého" – a 
dokládá: "leč by vnějšími 
silami bylo nuceno stav svůj 
měniti." 
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Novák                               
1919
Každé těleso setrvává ve 
svém stavu klidu nebo 
pohybu rovnoměrného, 
přímočarého, leč by 
vnějšími silami bylo nuceno 
stav svůj změniti.
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Kučera                              
1921
Každé těleso setrvává ve 
svém stavu klidu nebo 
přímočarého
rovnoměrného pohybu, 
není-li nuceno ,vtisknutými’
silami stav svůj změniti.
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Záviška                            
1933
Každé těleso setrvává ve 
svém stavu klidu nebo 
rovnoměrného pohybu 
v přímé čáře, leč by bylo 
vnějšími silami nuceno stav 
svůj změniti. 
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Nachtikal                         
1946
každé těleso setrvává ve 
stavu klidu nebo 
rovnoměrného
přímočarého pohybu, 
pokud vnějšími silami není
nuceno stav onen měniti.
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Horák – Krupka                
1966
Každé těleso setrvává ve 
stavu klidu nebo 
rovnoměrného
přímočarého pohybu, 
není-li vnějšími silami 
nuceno tento stav měnit.
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Uvedené formulace prvního 

zákona mají správný 
fyzikální obsah,
ale jiný, než
je fyzikální obsah 
Newtonovy formulace

v Principiích.
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1. zákon pohybu

Fyzikální literatura
Každé těleso 
setrvává
ve stavu klidu
nebo rovnoměrného 
přímočarého 
pohybu, 
pokud není
vnějšími silami 
nuceno 
svůj stav změnit.

Newtonova formulace
Každé těleso 
setrvává
ve svém stavu klidu                  
nebo rovnoměrného 
pohybu v daném 
směru, 
pokud není
působícími silami 
nuceno
svůj stav změnit.



translace 
v daném směru
v daném směru (přímá trajektorie)

rotace
v daném směru
V daném směru (při neměnné
prostorové orientaci osy rotace)
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Každé těleso (nejen tuhé) 
setrvává ve svém stavu 
klidu
nebo rovnoměrného 
pohybu (translačního 

a/nebo rotačního)
v daném směru, 
pokud není působícími 
silami (vnějšími, vnitřními) 
nuceno svůj stav změnit.
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ISAAC NEWTONISAAC NEWTON

The PrincipiaThe Principia
Mathematical Principles of Natural PhilosophyMathematical Principles of Natural Philosophy

A New  TranslationA New  Translation
by I. Bernard Cohenby I. Bernard Cohen 19141914––(2003)(2003)

and Anne Miller Whitman 1937and Anne Miller Whitman 1937––19841984
assisted by Julia Budenzassisted by Julia Budenz

19991999



Cohen:Cohen:

Accordingly, we may conclude Accordingly, we may conclude 
that law 1 is not a special case that law 1 is not a special case 
of law 2of law 2

since law 1 is concerned since law 1 is concerned 
with a different kind of force.with a different kind of force.
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Cohen                              
1999
Every body perseveres in 
its state of being at rest 
or of moving uniformly
straight  forward,
except insofar as it is 
compelled to change its 
state by forces 
impressed.



•• Cohen 299Cohen 299
Wherever possible, we have tried to follow Wherever possible, we have tried to follow 

NewtonNewton´́s own choicis. For example, on a number of s own choicis. For example, on a number of 
occasions, as in law 1, Newton writes of motion occasions, as in law 1, Newton writes of motion 
"uniformiter in directum" which we have rendered  "uniformiter in directum" which we have rendered  
"uniformly straight forward,""uniformly straight forward," where "straight" where "straight" 
has the sense of has the sense of "in a straight or right line.""in a straight or right line." We We 
avoided introducing the words avoided introducing the words "straight line,""straight line,"
which Newton himself had consciously abandoned which Newton himself had consciously abandoned 
after having written after having written "in linea recta,""in linea recta," in the tract in the tract De De 
MotuMotu in a preliminary version of the first law.in a preliminary version of the first law.99 Clearly, Clearly, 
motion motion "uniformly straight forward""uniformly straight forward" must of must of 
necessity be rectilinear. necessity be rectilinear. 

Of course, every translation isOf course, every translation is
a continuous interpretationa continuous interpretation.. ……

•• 9. Whiteside (9. Whiteside (Mth. Paper Mth. Paper 6/97), using British English, 6/97), using British English, 
prefers prefers "moving uniformly straight on.""moving uniformly straight on."



Cohen 233Cohen 233

The next group of propositions deals The next group of propositions deals 
with the state  of rest of the aphelia with the state  of rest of the aphelia 
and nodes of planetary orbits (prop. and nodes of planetary orbits (prop. 
14), the principal diameters of these 14), the principal diameters of these 
orbits (prop. 15), and the method for orbits (prop. 15), and the method for 
finding the eccentricities and aphelia of finding the eccentricities and aphelia of 
the orbits  (prop. 16).the orbits  (prop. 16). This leads to This leads to 
prop. 17 on the uniformity of the prop. 17 on the uniformity of the 
daily motion of the planetsdaily motion of the planets and the and the 
libration of the moon.libration of the moon.
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První příklad:  TRANSLACE

Projectilia 
perseverant in 
motibus suis, nisi 
quatenus a 
resistentia aeris 
retardantur, et vi 
gravitatis impelluntur 
deorsum.

Projektily setrvávají
ve svých pohybech 
až na to, že je 
zpomaluje odpor 
prostředí a že jsou 
silou gravitace  
hnány zeshora dolů.
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Druhý příklad:  ROTACE
Trochus, cujus 
partes cohaerendo 
perpetuo retrahunt a 
motibus recitlineis, 
non cessat rotari, 
nisi quatenus ab 
aere retardatur.

Kolo, jehož části 
strhávají při 
vzájemné trvalé
vazbě jedna druhou 
z přímočarých 
pohybů, se 
nepřestává otáčet, 
zastaví se teprve 
působením odporu 
prostředí.
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Třetí příklad:  
SUPERPOZICE

Majora autem 
Planetarum et 
Cometarum corpora 
motus suos et 
progressivos  et 
circulares in spatiis 
minus resistentibus 
factos conservant  
diutius.

Avšak mohutnější
tělesa planet a 
komet  zachovávají
své pohyby jak 
postupné tak 
otáčivé, vytvořené v 
prostorách 
kladoucích menší
odpor déle.
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Devět Newtonových formulací prvního zákona pohybu

4 – MS.VII, Hyp. 1.
Bodies move uniformly in straight lines unless so far as 

they are retarded by the resistance of the medium or disturbed
by some other force.

5 – MS. IXa, Hyp. 2.
Corpus omne sola vi insita uniformiter secundum rectam lineam in infinitum 
progredi nisi aliquid extrinsecus

impediat.

6 – MS. IXc, Lex 1.
Sola vi insita corpus uniformiter in linea recta semper 

pergere si nil impediat.

7 – MS. Xa, Lex 1.
Vis insita corpus omne perseverare in statu suo quiescendi vel movendi uniformiter 
in linea recta nisi quatenus viribus impressis cogitur statum illum mutare.

________________________________________________________________________________________

Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
8 – MS. XI, Lex 1. Principia  1687, 1713

Corpus omne perseverare in statu suo quiescendi velm movendi uniformiter 

in directum, nisi quatenus a viribus impressis cogitur statum suum mutare. 

Principia 1726
9 – Corpus omne perseverare in statu suo quiescendi vel movendi uniformiter 

in directum, nisi quatenus illud a viribus impressis cogitur statum suum mutare.                                                
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Leges Motus (JH 307-308)
Laws of Motion (JH 312-313)        
Law 1 By reason of its innate force every body preserves in its state of rest or 
of moving uniformly in a straight line unless in so far as it is obliged rio change 
its state by forces impressed on it. Uniform motion, however, is of two kinds, 
progressive along a straight line which the body describes uniformly with its 
centre, and circular about a certain axis which either rests or with a motion of 
constant size always remains paraller to its previous position.
Law 2 The change of motion is proportional to the force impressed and takes place 
along the straight line in which the force is impressed. Bymeans of these two laws now 
widely acknowledged Galileo discovered taht projectiles under a uniform gravity acting 
along parllel lines described parabolas in a non-resisting medium. And experiment 
support this unless in so far as the motion of the projectiles is a little retarded by the 
resistance of the air.
Law 3 As much as any body acts on another so much does it experience in reaction. 
Whatever presses or pulls another thing by this equally is pressed or pulled. If a bladder 
full of air presses or carries another equal to itself both yield equally inwards. If a body 
impinging on another changes by its force the motion of the other then its own motion 
(by reason of the equality of the mutual pressure) will be changed by the same amount 
by the force of the other. If a magnet attracts iron it is itself equally attracted, and 
likewise in other cases. In fact this law follows from Definitions 12 and 14 in so far as the 
force exerted by a body to conserve its state is the same as the impressed force in the 
other body to change the state of the first, and the change of state of the first is 
proportional to the first force and of the second to the second force.
Law 4 The relative motion of bodies enclosed in a given space is the same whether 
that space rests absolutely or moves perpetually and uniformly in a straight line 
without circular motion. For example, the motions of objects in a ship are the same 
whether the ship is at rest or moves uniformly in a straight line. 
Law 5 The common centre of gravity of [a number of] bodies does not change its state 
of rest  or motion by reason of the mutual actions of the bodies. This law and the two 
above mutually confirm each other.
Law 6 The resistance of a medium ii jointly proportional to the density of that medium, 
the area of the moved spherical body and the velocity. I do not assert thislaw to be 
exact. It suffices that it should be approximately true. Hereafter I actually suppose the 
bodies spherical lest it be a question of considering the states of different figures. 
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Newton,  MS. Xa
Lex 1. Vi insita corpus 
omne perseverare in 
státu suo quiescendi vel 
movendi uniformiter in 
linea recta nisi quatenus 
viribus impressis cogitur 
statum illum mutare. 
Motus autem 
uniformis hic est 
duplex, progressivus 
secundum lineam 
rectam quam corpus 
centro suo 
aequabiliter lato 
describet et circularis 
circa axem suum  
quemvis qui vel 
quiescit vel motu 
uniformis latus 
semper manet 
positionibus suis 
prioribus parallelus.

1. zákon. Vštípenou 
silou setrvává každé
těleso ve svém stavu 
klidu nebo 
rovnoměrného 
přímočarého pohybu, 
ledaže je silami na ně
působícími přinuceno 
stav onen změnit. 
Tento rovnoměrný 
pohyb je však dvojí, 
postupný 
v přímce, kterou 
těleso opisuje svým 
rovnoměrně se 
pohybujícím středem, 
a otáčivý kolem osy, 
která buď je v klidu, 
nebo pohybujíc se 
rovnoměrně zůstává
stále rovnoběžná se 
svými předchozími 
polohami.



53

Motus autem 
uniformis hic est 
duplex,
progressivus
secundum lineam 
rectam quam corpus 
centro suo 
aequabiliter lato 
describet 
et circularis circa 
axem suum quemvis 
qui vel quiescit vel 
motu uniformis latus 
semper manet 
positionibus suis 
prioribus parallelus.

Tento rovnoměrný 
pohyb je však 
dvojí, postupný po 
přímce, kterou těleso 
opisuje svým 
rovnoměrně se 
pohybujícím 
středem, 
a otáčivý kolem 
osy, která je buď v 
klidu nebo pohybujíc 
se rovnoměrně
zůstává stále 
rovnoběžná se svými 
předchozími 
polohami.
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Herivel 86
… There is, however, a very 

interesting reference to rotation at the 
end of his enunciation of the principle 
of inertia in MS. Xa: there he continues

Motus autem uniformis hic est duplex, 
progressivus secundum lineam rectam quam 
corpus centro suo aequabiliter lato describit et 
circularis corca axem suum quemvis qui vel 
quiescit vel motu uniformi latus semper manet 
positionibus suis prioribus parallelus.

It would seem, therefore, that 
originally Newton had in mind a 
principle of inertial rotatory motion 
besides that of translatory motion.
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in directum
v daném směru
in the given direction
dans la direction donnée
in der gegebenen Richtung 
в данном напрявленйю
en dado dirección
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(( Mott ))
1729

Law I.  Every body continues in its state of rest, or 
of uniform motion in a right line, unless it is 
compelled to change that state by forces impressed 
upon it.
???

Law I.  Every body continues in its state of rest, or 
of uniform motion in the given direction, unless it 
is compelled to change that state by forces 
impressed upon it.
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(( Marquise du Chastellet ))
1756

Première loi.  – Tous corps persévère dans l´état de 
repos ou de mouvement uniforme en ligne droite
dans lequel il se trouve, à moins que quelque force 
n´agisse sur lui et ne le contraigne  a changer d´état.
???

Première loi.  – Tous corps persévère dans l´état de 
repos ou de mouvement uniforme dans la direction 
donnée dans lequel il se trouve, à moins que quelque 
force n´agisse sur lui et ne le contraigne  a changer 
d´état.
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(( Wolfers ))
1872

1. Gesetz. Jeder Körper beharrt in seinem Zustande 
der Ruhe oder der gleichförmigen geradlinigen
Bewegung, wenn er nicht durch einwirkende Kräfte 
gezwungen wird, seinen Zustand zu ändern.
???

1. Gesetz. Jeder Körper beharrt in seinem Zustande 
der Ruhe oder der gleichförmigen Bewegung in der 
gegebenen Richtung, wenn er nicht durch 
einwirkende Kräfte gezwungen wird, seinen 
Zustand zu ändern.
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(( Chvolson ))
1897

Всякое тело сохраняет состояние поқоя или
равномерново прямолинейново двиҗения,
поқа действие сил не заставит его изменить cвоего
cостяния (двиҗения). 
???

Всякое тело сохраняет состояние поқоя или
равномерново двиҗения дянным направлением,
поқа действие сил не заставит его изменить cвоего
cостяния (двиҗения). 
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(( Carlos López Tascón ))
1998

Primer postulado: concepto de la inercia
POSTULADO 1O:  Toda  particula material persevera 
en su estado de reposo o de movimiento uniforme en 
linea recta, salvo que se vea forzada a cambiar ese 
estado por acción de una fuerza impresa.
???

Primer postulado: concepto de la inercia
POSTULADO 1O:  Toda  particula material persevera 
en su estado de reposo o de movimiento uniforme en 
dado dirección, salvo que se vea forzada a cambiar 
ese estado por acción de una fuerza impresa.
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(( Strouhal – Kučera ))
1910

"Každé těleso setrvává ve svém stavu klidu nebo 
pohybu rovnoměrného přímočarého" – a dokládá: 
"leč by vnějšími silami bylo nuceno stav svůj 
měniti." 
???

"Každé těleso setrvává ve svém stavu klidu nebo 
pohybu rovnoměrného v daném směru" – a 
dokládá: "leč by působícími silami bylo nuceno 
stav svůj měniti." 
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Newton ův prvn í zákon pohybu:

Každé těleso setrvává
ve svém stavu klidu
nebo rovnoměrného 
pohybu 
v daném směru, 
pokud není působícími 
silami nuceno svůj stav 
změnit.
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