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LEX L

Corpus omne perfeverare in Jfraru fuo quiefcends vel movends
wniformiter in direltum, mift quatenns @ virtbus impre/fis
cogitnr fratum tllum mutare,

Rojectilia perfeverant in motibus fuis, nifi quatenus a refi-
P {tentia aeris retardantur, & vi gravitatis impelluntur deorfum.

Trochus, cujus partes coh@rendo perpetuo retrahunt fefe a
motibus retilineis , non ceffat rotari , nifi quatenus ab aere retar-
dator. Majora autem Planetarum & Cometarum corpora motus
fuos & progreflivos & circulares in fpatiis minus refiftentibus factos
confervant diutius,



Newton
1687

Lex I.

Corpus omne perseverare in
statu suo suo quiescendi

vel movendi

uniformiter in directum, nisi
quatenus

a viribus impressis cogitur
statum illum mutare.

Newton
1726

Lex I.

Corpus omne perseverare in
statu suo suo quiescendi

vel movendi

uniformiter in directum, nisi

quatenus illud

a viribus impressis cogitur
statum SuumM mutare.
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e Das Tragheitsgesetz ist nachher von N e w t o n (Philosophiae naturalis
principia mathematica Amstelodami 1714 tom. |. P. 12)

folgendermassen formuliert worden:

e Axiomata sive leges motus, Lex I.

e Corpus omne perseverare in statu suo quiescendi vel movendi
uniformiter in directum nisi quatenus a viribus impressis cogitur
statum illum mutare.

Hierauf bezigliche Stellen finden sich noch p. 2 und p. 358.

Seit Newton hat nun das Tragheitsgesetz, welches bei Galilei noch

eine blosse Bemerkung ist, die Wirde und Unantastbarkeit eines

pabstlichen Ausspruchs. Man kann dasselbe vielleicht am besten so
aussprechen:

Jeder Korper behalt seine Richtung und Geschwindigkeit bei,

solange dieselbe nicht durch aussere Krafte abgeandert wird.
Ich habe nun schon vor vielen Jahren bemerkt, dass in diesem

Tragheitsgesetz eine grosse Unbestimmtheit liegt, indem nicht gesagt

gegen welche Korper die Richtung und Geschwindigkeit des bewegten

Korpers gemeint ist.



Mott Thomson-Tait

1729 1879

Law |. Every body Every body continues in
continues in its state of its state of rest or of
rest, or of uniform motion uniform

in a right line, unless it is motion in a straight line,
compelled to change that except in so far as it may
state by forces impressed be compelled by force to

upon it. change that state.



Marquise du Chastelet 1756

Premiere loi. — Tous corps persévere dans
|"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.




Marie-Frangoise Biarnais 1985

Tous corps persévere en son état de repos
ou de mouvement rectilignhe uniforme,
sauf si des forces «imprimées» le
contraignent d’en changer.




Stephen Hawking 1985

Tous corps demeure

a |"état de repos, ou poursuit

un mouvement rectiligne uniforme,
a moins qu’il ne soit soumis

a une force extérieure.

10



Strouhal — Kucera 1910

"Kazdé téleso setrvava ve svém stavu klidu
nebo pohybu rovhomeérného
primocarého" — a doklada: "lec by
vnéjsimi silami bylo nuceno stav svUj
meniti."
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Zaviska 1933

Kazdé teéleso setrvava ve svém stavu klidu
nebo rovhomeérného pohybu

v primé care, le¢ by bylo vnéjsimi silami
nuceno stav svUj zméniti.
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Horak — Krupka 1966

Kazdé téleso setrvava ve stavu klidu nebo
rovhomerného primocarého pohybu, neni-
li vnéjsimi silami nuceno tento stav meénit.
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Uvedené formulace prvniho zakona maji
spravny fyzikalni obsah,
ale jiny, nez

je fyzikalni obsah Newtonovy formulace

Vv Principiich.
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Erhaltung der Arbeit
Noten S. 47

Jeder Korper behalt
seine Richtung und
Geschwindigkeit bei,
so lange dieselbe nicht
durch dussere Krafte
abgeandert wird.

Mach 1872

Kazde téleso
zachova svij smér
a rychlost,

pokud nejsou
Zmeneéeny vnéjsimi
silami.
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Wolfers 1872

1. Gesetz. Jeder Korper
beharrt in seinem Zustande
der Ruhe oder der
gleichformigen
geradlinigen Bewegung,
wenn er nicht durch
einwirkende Krafte
gezwungen wird, seinen
Zustand zu andern.

Mach 1883

1. Gesetz. Jeder Korper
beharrt in seinem Zustande

der Ruhe oder der

gleichformigen geradlinigen
Bewegung, wenn er nicht
durch einwirkende Krafte
gezwungen wird, seinen
Zustand zu andern.
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1. zakon pohybu

Dosavadni preklady, resp.
fvzikalni literatura:

Kazdé teleso setrvava
ve stavu klidu

nebo rovhomérného
primocarého pohybu,
pokud neni

vnéjsimi silami nuceno
svUj stav zmeénit.

Obsah pavodni latinské,

od Motta (1729) az po
soucasnost chybné prekladane
Newtonovy formulace:

Kazdé teleso setrvava

ve svém stavu klidu

nebo rovhomérného pohybu
v daném smeéru primo vpred,
pokud neni plisobicimi silami
nuceno svij stav zmeénit.
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Often the question has been raised why there
are both a first and a second law since, as
Rouse Ball put it, the first law "seems to be a
consequence of the second law," so that "it is
not clear why it was enunciated as a separate
law."3

3. W. W. Rouse Ball, An Essay on Newton's
"Principia” (London:Macmillan and Co., 1893;
reprint, with an introd. by I. B. Cohen, New
York and London: Johnson Reprint Corp., 1972),
p.77.
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ISAAC NEWTON
The Principia

Mathematical Principles of Natural Philosophy

A New Translation

by I. Bernard Cohen 1914—(2003)

and Anne Miller Whitman 1937-1984
assisted by Julia Budenz

1999
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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.

20



Cohen (1999):

Thus a possible clue to Newton’s thinking is
found In the examples used in the discussion
of the first law, analyzed below, each one of
which Is (unlike the forces in law 2)

a continually acting force.

Accordingly, we may conclude that

law 1 is not a special case of law 2

since law 1 is concerned with a different
kind of force.

21



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

22



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.

23



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.

25



Newton, MS. Xa

Lex 1. Viinsita corpus omne
perseverare in statu suo
guiescendi vel movendi
uniformiter in linea recta nisi
guatenus 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. zakon. Vstipenou silou
setrvava kazde téleso ve svém
stavu klidu nebo
rovnomerného primocarého
pohybu, ledaze je silami na né
pUsobicimi prfinuceno stav
onen zmenit.

Tento rovhomerny pohyb je
vsak dvoiji, postupny

v primce, kterou téleso
opisuje svym rovhomerne se
pohybujicim stredem, a
otacivy kolem osy, ktera bud’
je v klidu, nebo pohybujic se
rovhomeérneé zustava stale
rovhobézna se svymi
predchozimi polohami.

25
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‘Tento rovhomérny pohyb je vsak
dvoji, postupny po primce, kterou
téleso opisuje svym rovhomerneé
se pohybujicim stredem,

a otacivy kolem osy, ktera je bud’
v klidu nebo pohybuijic se
rovhomerne zustava stale
rovhobézna se svymi predchozimi
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.

28



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.l.

Denni pohyby planet
jsou rovhomerné

a librace Mésice vznikaji z
jeho denniho pohybu.

Plyne z 1. zakona

a z korolaru 22 propozice
LXVI knihy I.
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Devét Newtonovych formulaci prvniho zakona pohybu

1-..,2-.., 3-.

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.

8-MS. XI,Lex1. Principia 1687,1713
Corpus omne perseverare in statu suo quiescendi velm movendi uniformiter

[ ] [ ]
I I"I d I re Ctu m nisi quatenus a viribus impressis cogitur statum suum mutare.

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

[ ] [ ]
I n d I re Ctu m, nisi quatenus illud a viribus impressis cogitur statum suum mutare.

30



Prvni priklad: TRANSLACE

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

Projektily setrvavaji ve
svych pohybech az na to,
ze je zpomaluje odpor
prostredi a ze jsou silou
gravitace hnany zeshora
dolu.

31



Druhy priklad: ROTACE

Trochus, cujus partes Kolo, jehoz casti strhavaji
cohaerendo perpetuo pri vzajemne trvalé vazbe
retrahunt a motibus jedna druhou

recitlineis, non cessat z primocarych pohybu,
rotari, nisi quatenus ab se neprestava otacet,
aere retardatur. zastavi se teprve

pUsobenim odporu
prostredi.

32



Treti priklad: SUPERPOZICE

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

vV eV /

planet a komet
zachovavaji své pohyby
jak postupné tak otacive,
vytvorené v prostorach
kladoucich mensi odpor
déle.

33
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Newtonuv prvni zakon pohybu:

Kazdé teleso setrvava ve svém stavu klidu
nebo rovhomérného pohybu v daném
smeéru primo vpred (rozumi se vdaném
sméru primo vpred ve smyslu pohybu
specifikovanych v druhé vete rukopisné
dvouveété formulace prvniho axiomu, resp.
v komentari k jednovete formulaci

v Principiich), pokud neni pusobicimi
silami nuceno svuj stav zmeénit.
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Cernohorsky M.: Newtonova formulace 1. pohybového zdkona. Pfednaska ve FyzikdIni pedagogické skupiné brnénské
pobocky Jednoty ¢eskoslovenskych matematikud a fyzikd. Brno, 9. dubna 1975...... 36



	�Odborná skupina Organizace výzkumu České fyzikální společnosti  Jednoty českých matematiků a fyziků�AF-LXVIII                      Praha, Vídeň a Brno Ernstu Machovi (18.2.1838–19.2.1916)                    14.1.2016�����Nesprávnost dosavadních překladů�Newtonova prvního zákona pohybu.�Kuriozita Machova překladu.����Martin Černohorský�Ústav teoretické fyziky a astrofyziky�Přírodovědecké fakulty Masarykovy univerzity��
	Snímek číslo 2
	Snímek číslo 3
	  Newton            		Newton �  1687                    	1726                                      
	Snímek číslo 5
	Snímek číslo 6
	Mott              		Thomson-Tait �1729 				1879
	�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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	1. zákon pohybu
	Often the question has been raised why there are both a first and a second  law since, as Rouse Ball put it, the first law "seems to be a consequence of the second law," so that "it is not clear why it was enunciated as a separate law."3  ��3. W. W. Rouse Ball, An Essay on Newton´s "Principia" (London:Macmillan and Co., 1893; reprint, with an introd. by I. B. Cohen, New York and London: Johnson Reprint Corp., 1972), p. 77.
	ISAAC NEWTON�The Principia�Mathematical Principles of Natural Philosophy��A New  Translation�by I. Bernard Cohen 1914–(2003)�and Anne Miller Whitman 1937–1984�assisted by Julia Budenz�1999
	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 (1999):�Thus a possible clue to Newton´s thinking is found in the examples used in the discussion of the first law, analyzed below, each one of which is (unlike the forces in law 2) �a continually acting force. �Accordingly, we may conclude that �law 1 is not a special case of law 2 �since law 1 is concerned with a different kind of force. �
	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��
	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. �
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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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