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VI.
VII.
IX.

XI.
XII.
XIII.

Ptolemaiosz: Aimagest
1. sz. kozepe

Konyvei:

Alt. bevezetés, a vilag szerkezete .
+ matematikai alapvetés

Egi alapjelenségek, naphossz valt. Il

Nap mozgasa, mozgastablazatok 1.

és V. Hold mozgasa

Fogyatkozasok IV.

és VIII. Csillagszféra, csillagkatalégus V-
Merkur, bolygdmozgas alapfogalmai
Vénusz, Mars

Jupiter, Szaturnusz

Retrograd mozgasok magyarazata
Palyahajlasok, lathatosagok

VI.

Kopernikusz: De Revolutionibus...
1543

Konyvei:

Alt. bevezetés, a vilag szerkezete
+ matematikai alapvetés

U.ez folyt., de a Fold forog

Napéjegyenlbség, napfordulo,
precesszio + Nap

Hold

Bolygok: tablazatok,
o0sszevetés a régi elméletekkel

Palyahajlasok



Kovetkezo 5 folia:

e 1-3: Ptolemaiosz I.10: Hurok kozotti 6sszefuggések (a.k.a.
trigonometrikus atalakitasok) (angol ford.)

* 4-5: Kopernikusz 1.12: u.a. (angol ford.)

Latin fejezetcim:

Demagnitudine reGarumin circulo linearum,  Cap. x11,



50 1 1. Chord of the supplemens; Piofemy's T heorem

aﬂd. .Cﬁfﬂrdtﬁh ]E;ﬁ:;g:} where the diameter & 1207,

We can, then, corsider the abeve chords as established individually by the
above straightforward procedwres, In will bnmediagely™ be obwvious than il any
chord be given, the chord of the supplementary arc is given in asimple fashion,
singee the suen of their squares equals the square on the diameter. For insiance,
since the chord of 36° was shown to be 37;4,55°, and the square of this i
1375;4,15F, and the square on the digmeter is 14300°, the square on the chord of
the supplementary arc (which is 144%} will be the difference, namelby
1302455 45 and 36

Crd 1449 = | | 4,737
Similarly for the other chords [of the supplemenis),

We shall next show how the remaining individual chords can be derived [rom
the above [chords), first of all serring out a theosem which isextremely useful for
the matter at hand.

[See Fig. 1.2.] Let there be a circle with an arbitrary quadrilateral ABGD
inscribed in it Join AG and BD,

G

Fig. 1.2
We must prove that

AGBD = ARDG + ADBG.™
[Proof:) Make £ ABE = £ DEG,

Then, i we add £ EBD common,
£ ABD = £ EBG.
g eading odrdfev (with D) Fr Betiley a3 HI5,18.
" This propositlon, commonly knomewn as ' Probemy’s Theorem'”, i mat in fucs ansieed befioes him

It remains uncertain whether amy of the earlicr chord tables (g5, Menslass') wsed any geomerrical
b beyord the Ball-angle theceem (iee n. 60 and Tonmen[2] 18=1%0

1 10, Cherd of the difference 51

But £ BDA = £ BGE also, since they subtend the same ssgment. HET7
* triangle ABD ||| iangle EGE.
A BGWGE = BO:DA.
L BGAD = BDLGE,
Again, since £ ABE = £ DBG,
and £ BAE = £ BDG,
triangle ABE ||| triangle BGD,
L BACAE = BD:DG.
& BA.DG = BDLAE,
Bur it was shown that
BGL.AD = BD.GE,
Therefore, by addition, AGBED = ABDG + AD.BG.
. Q.ED,
Huaving established this preliminary theorem, we draw [Fig. 1.3] semi-circla
ABCD on diameter AD, and draw from A two chords, AB, AG, each given in. H38
size in terms of a diameter of 1207, Join BG.
I sy that BG o i given
[Prook] Jein BD,GL,

Fig. k.3

Then, clearty, BD and GD 1o0 will be given, since they are chords of [arcs]
supplementary [to the ares of the given chords AB and AG).
Mow since ABGD is a eyclic quadrilateral,

ABRGD + AD.BG = AG.BD,
But AG BD and AB.GD are given
= ADBG s given by subtraction.
Arnd AD is a diameter,

Therefore chord BG is grven.

And we have shown thar, if two arcsand the carrespanding chords are given,
the chord of the difference between the two arcs will also be given.

It is cbvious that by means of this theorem we shall be able to eater [in the
table] quite a few chords derived from the difference between the individually
caleulared chords, and notably the chord of 127, since we have those of 607 and 39

Fia



52 1 10, Chard of the half-arc

Let us now consider the problem af finding the chord of the anc which is half
that of same given chord. ® ;

Let[Fig. 1.4] ABG be asemi-circle on diameter AG. LetGB be a given chord,
Bisect arc GB at Dy join AR, AD, BD, DG, and drop perpendicular DF from D
an o Al

Fig. 1.4

I say than
ZG =1{AG - AB).
[Proof] Let AE = AB, and join DE.
Then since [in the wiangle: ABD, ADE]
AR = AE, and AD & common,
the two pairs of sides A, AT, and AF, AT are equal,
Furthermore £ BAD = /£ EAD,
5 bage B = base DE,
But BD = DG by construction)
- MG = DE,
So, since, in the iscsceles trinngle DEG, perpendicular DXE has been drawn
from apex 1o base

EZ = Z0.
But EG = [AG - AE = ] AG - AB,
. 26 = {(AG - AB), .

Mow, if the chosd of arc BG i given, the supplememary cheed AB &
imamediarely given. .
Therefore ZG, which is {{AG - AB), k alsa given.
Bur, sinee, in the right-angled riangie AGD, the perpendicular DE has been
drawn,
triangle ADG |l wiangle DGZ (both right-angled).®
S AGGD = GDiGZE,
L AGGE = GDE

W Alphough Prolemy's [ermula for chae chord of ibe hal-angis can ensily b derived Eosn b
penevad checram (1ea Li=1 7}, bt [mnroadaces instessd amstber thenrems, which goer hack o
Archimedss (see HAMA 25-4). It s plaaibls inforence thar this b becase the batier 1beerem wan
Ihilhgkmmnﬂurﬂ#ﬂ tabley, nodably Hipparchus', s ] bave agued, Toomer2] 18- 19

i

I 10, Chord of the sum 53

Bur AG.GZ 5 given.

Therefore GD? is given, and e chord GD, which subtends an are half of [the are
of the given chord] BG, & also given

By means of this theorem 100 a large number of chords will be derived by
halving [the ares of] the previously determined chords, and notably, frem the
cherd of 129, the cherds ol 6%, %%, 14% and °. By caleulation we find the chord of
1§ to be approcimacely 1;34,15 where the digmeter is 1207, and the chord of
to be approximately 0;47,8° in the same units.

Apgain, [see Fig, 1.5] let there be a circle ABGD on diameter AD, with centre
Z. From A let there be eur off in succession two given arca, AR, BG. Join the
correspanding chords AB, BG; they too will be given.

G

Fig. 1.5

1 say, that if we join AG, that [chord] too will be given

[Proof] Draw through B diameter BZE, and joln BD,DG,GE,DE. It is
immediately clear that rom BG one can derive GE, and from AB one can
derive BD and DE [all as chords of the supplementary asc]. By an argurment
similar 1o the preceding [p. 51], since BGDE is a cyclic quadrikaesal, in which
B and GE are diagonals, the product af the disgonals will be equal to the sum
of the products of the opposite sides [Le. BD.GE = BG.DE + BE.GD]. There-
fore, since (BD.GE) and (BG.DE) are both given, (BE.GD) & als given. Bur
BE abso i given, being a diameter: therefore the remaining™ part, GD, will als
be given, and hence GA, the [chard of the] supplement.

Therefore, if twa arcs and the cornsponding ehords are given, the chord
corresponding to the sum of these two ares will be given by means of this
theorem

It Is obwlous that by combining [in this way] the chord of 1® with all the

chardi we have alresdy obialned, and then computing suceeisdve chords, we
will be able to enter [in the whis] all chords [of arcs] which when douhled are

# agiding ) Soum (with A) a8 HAE D for Aouer ('by suboraccion’).

H4l

H+2



H+3

Hd44

L] 420, Lemma on ratios of ares gng ehords

divisibde by three {ie. multiples of 14*], Then the cnly chords remaining to be
determined will be those bevween the 1 intervals, two in each interval, sinee
aur table is made at 8 mtervals. I, therefore, we can find the chord of 1%, this
will emabie us 10 complete {the table Wim{] all the remaining intermediate
chords, by finding the sum or difference {of $7] fram the given chosds at either
end of the { %] intervals, Now, if 2 chord, e.g. the chord of 142, is given, the
chord corvesponding to an are which is ome-third of the previous one cannot be
found by gecmetrical methods B {H this were peaible, we should immediately
haye the chord of 1¥). Therefore we shal firse derive the chord of 1% from those of
1+ and #=. {We shati do vhis] by establishing a lemma which, though it cannor
in general exactly determine vhe sizes {of chords), in the case of such very small
quantities can determine them with & negligibly small ecror.

1 say, vhen, thar if vwo smequal chonds be given, the ratio of the greater tothe
besser 15 dess than the ratio of the arc an the greater w the arc on the fesser,

[See Fig. 1.6] Let vhere be a circle ABGD, in which there are drawn two
unequal chords, the l=smer AR and the greater BG,

Fig. 1.6

I say thar
GB:BA < arc BG: arc BA.
[Proot:] Let £ ABG be bisected by [chard] BD. Join AEG, AD and GD, Then,
since £ ABG is bisected by chord BED,
GD = AD
and GE =Ea

B This i e the problemof Ending Crd o from given Crd Sa can be nduend o a cubse eguation
ol the kind wivich cannet (sxerpl [ora prticular valuesafia) be solved by Euclidean geomeiry
[uit=g srrwighe Lne prd clrcle). See Toomer[S] 158.

A Derivable from Bwclid W15, whith saces o che biiecior of the angle o theapes ofa criangle
divides U haie fs e ratlo of the two sldes enclodng the angle. Here, sicce BG 2 BA, GE > EA-

I8, Chard of 1° ]

So drop perpendicular D2 from I o to AEG,

Then, sinee AD = ED and ED > D, a circle drawn on centre D with radius
DE will cut AD and pass beyand DE. Let it be drawn as HES, and let DZ be
produced 1o &, Mow, since sector DES iz greater than triangle DEZ, and
trigngle DEA is greater than sector DEH,

triangle DEZ: wiangle DEA < sector DES: sector DEH.
But triangle DEZ: trinngle DEA = EZ:EA S
and sector DES: sectar DEH = £ ZDE:S EDA,
L ZEEA< S IDEY EDA.
Sa, compenemds,
ZhBa<L ZDAL ADE,

And, doubling the first mernbers [of the ratiog],"

GacAE < GDAS EDA, H4s

Then, dividenda,

GEEA< £ GDE:Z EDA

But GE:EA = GBBA Y
and ¢ GDB:Z BDA = arc GB:arc BA.
AGHBA < arc GBare BA.

Having establiched chis, let us draw [Fig. 1.7] circle ABG, and in it two
chords, AB and AG. Let us suppose, first, that AB is the chord of 3 and AG the
chord of 1% Then, since

B

Fig. 1.7

MGBA < are AGiare AB

4 arc AB
B.ndn.n;ﬂG=T

Gﬁ#.

 Eucld W1 1.
 Euchd W1 3
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to the sum of the squares on the sides com ing the right angls; therefore
—sinee the side of the decagon, which subtends 86° of the sircumfarence, has
mmwhmﬁl.mamwhmmmmm.mmq
chord which subtends the remaining 144° of the semisirde has 180,211 parts.

ﬁ.m;imt.hanmnfkhnaadau[t.hapmtagm,whlchiaaqunlmll?.ﬁﬁ?mmaf
tl;adamtgrmﬂauhtanduanmuf?ﬂ',aauﬁ,ghﬁlheaflﬁl.ﬂnamm,iu
given, snd it subtends remaining 108° of the eirele.

Beoonp THEOREM

If a quadrilateral {8 fnseribed in @ eircls, the restangle prehended by the dingo-
n@qwmmmmmmeﬁﬂmmmgummj

For let the quadrilateral A BCD be inscribed in & eirole: T aay that the reetan-
gle comprehended by the disgonals AC and DB is squal i
to those comprehended by AR, CD and by AD, BC.

For lat us maks

angla A BE=gangls CBI,
Therefore by addition

1 angla ABD =angle EBC,
mkmgmghﬁﬂﬂmaﬁimﬂﬂ to both. Moreover

=angle BDA.
banmu;thﬂyatanduqtqammaaﬂamﬁntufthamm;md
aecordingly the two similar triangles BOE and BDA will
have their sides proportional. Henee
And BC:BD=E(: AD.

) rect. EC, BD =ract. B, 4D,
But alse the triangles ARE and Eﬂﬂmmm:.l:mme

Apd mm-m&ﬂﬂﬂ
ﬂﬂﬂiﬂﬂdﬂdmﬂﬂﬂs
because they intercept the same are of the circle.
8o again,
AR :BD=AF:
And e

rect. AB, DC=rest. AE, BD,
But it has slready been made clear that
rect. AD, BQ=rest. BD, B,
Aveordingly, taken &2 a whols,
_ rect. BD, AC=rect. AD, BC+rest. AB, CD,
a8 it was opportums to have shown,

TuaED THEOREM
Henee if straight lines sublending unequal ares in q semicirols are , the chord
mmmmmmgrmmmm mxﬂh-ﬂum.
{lS‘]Iuﬂ:_aaamhi:ruhdﬂ'ﬁ' with dismeter 4D, let the straight lines 4.8 and
AC nub’lcandgg unequal area be given. To us, who wish to diseover the chord
subtending EC, there are given by means of the aforesaid the ehords BD snd
CD subtending the remaining ares of the semicirele, and these chords bound

EEVOLOTIONE OF HEAVENLY SFHERES, T &a

the quadrilateral 4 BOD in the semicivels. The diag-
onals AT and BD have been given together with the
three gides AB, AD, and CD. And, a8 hus already
been shown,
reot. AC, BD =yect. AB, CD4rect. AD, BC.
A D Therefgre,
reat, AD, BO wreet. AC, BD—rect. AB, CD.
Avcordingly, in so far as the division may be carried oo,
(AC-BD —AB-CD)+AD=EBC,

which waa sought. )
Further when, for example, the sides of the pentagon and hexagon are given

fran the above, by this computation & line is given subtending 12°—which is

the diffarence betwesn the arca—eand it is equal to 20,905 parts of the dismeter.

Fourta THECREM

(riven  chord sublending any are, the chord subitending half of the are is also givan.

Lat us describe the airels ABC, whoes diameter is AC, and let the are BC be
given together with the chord subtending it, and let the
ling EF from the centre F ecut BC at right angles. Ap-
pardingly by Euelid, wy, 8, it will bisset chord BC at P,
and the are at 0. Let the chorda subtending sres AR
end BD be deawn. Sinee the triangles A BC and EFC are
dght and also similar—for they have angle ECF in com-~
mon; therefore, as

OF =14 BFC,

=)
EF=14 AB.
But chord AB is given, for it subtends the remaining are

* af the semicirels. Therefore EF is given; and so i line DF the remainder of the

rediug. Let the dismater DEG be complated, and lat BE ba joimed. Therefore in
triangle BDG line BF falls from the right angle at B perpendicular to the base.

Apeordingly,
rect, G0, DF =gg. BD.
Therefore BD is given in length, and it subtends half of the arg BDC, .
And gince & chord subtanding 12° has already been given, the ehord subtend-
ing 6° ia given as 10,467 parts; that subtending 3%, as 6235 parta; that subtend-
ing 114° as 2618 parts; and that subtending 46°, as 1308 parta.

[14%] Frrra TERoREM

grivan.

Let thers ba given in the girels the two chords sub-
tending the arce AL and BC; I say that the chord sub-
ing the whole are ABC is also given.

For lot the dismeters AFD and BFE be drawn, and
plog the chords BD and OF, which sre given by means
of the foregoing, on scecunt of chords A B and BC being
given; and



|
]
34 COFERNICTR |
chord DE=chard AB. [
The joining of CI completes the quadrilateral BCDE, whose disgonals B0 and
CE are given together with the three sides B, DE, and BE; and the remaining |
gide D will be given by the setond theorsm; accordingly chord ¢4 which sub- |
tends the remaining part of the semicirels will be given, and it subtends the |
while are ABC and is what waa sought. )
Furthermore, sines 8o far there have been discovered chorda which subtend
8°, 1%4°, and 3{°; by means of these intervals a table can be construeted with -
the most axaet ratios. Mevertheless if we pasend through the degrees and add |
ane arc to another are either by halves or by some other mode, there is not up- |
juatified doukt concerning the chorda subtending those arcs, as the graphieal ©
ratios by which they ean be shown are lacking tous. Nothing, however, prevents |
us from going on with that by scme mode which is this side of error perceptible |
to senss gnd which is least unconsonant with the assumsd noraber. This ws |
what Pholemy too sought &8 regarda the chords subtending arcs of 1% or of 147 ¢
s0d he admonished us in the first place.

BxTE THEOREM 5

The ratio of the ares 3 greater than the ratio of the grealer to the smaller of the chords, |
Lot there be in a circle two unsqual suscessive arcs AB and BC, and let BU
be the greater.

-

o o e e e

I zay that
ara BC :ard AR chord BOC : chord AR, A
These chords com angle B, and lat that be

bisseted by line BD. And let AC be joined, which cuts
BD gt point E. Bimilarly let AD and CD be joined;
thea

because they subtend equal arca.
Apcordingly, since in triangle A B, the ling which
biseats the angle also cute AC [14%) at K, then
E(', segment of base : AE=BC : AR [Enclid, v1, 8)

and sinee
Bl=AR,

then

EC-EA,
Let DF be erected perpendicular to AC; it will bisect A" af point F. And P
muat nacesearily be found in the greater psgment FC, And since in every friangls
the greater angls s subtended by the greater side, in the triangle DEF

e R !

side DE >side DF,
and further,
AD>DE,
wheretofore the circumference described with D as center and DE as radius |
will out AD and pass LDF, Thorefors let it cnt AD at H, and let it be |
extended in the steaight DFI, i'

sact. EDI>trgl. BDF,
trgl. DEA >sect. DEH,

whila

= g e o o s e 6By S

REVOLUTIONS OF HEAVENLY EPHERES, 1 a5

trgl. DEF : trgl. DEA <gect, DET : sect. DEH. )
Eut sectors are proportionsl to thir ares or to the angles at the centre; while
triangles under the same vertex are proportional to their hases. Acsordingly
angle EDF : angls ADE>base EF : base AE.

Therefore, componenda,
angle FDA : angle ADE>base AF : bass AR,

in the same way,
And, fn M:ﬂgﬂﬂd:mdﬂfbmm:hndﬂ

b angle CDE : angle EDA >buse CE : base EA.
angls CDE : angle EDA =are OB ; arc AB.
- base CF : base AF=chord CB : chord 4B.

Therefora
are OB : are AB=chord BC ¢ chord AR,
g8 waa to be shown,

But

ProBLEM
But since the arc is always greater than the etraight line subtending it—as
the straight line is the shortest of those lines which have the same termini—
paverthelsss in going from greater to lesser sections of the crcle, the nequality
app:mahmwmmr,mthnﬂmﬂythadmmmmthaMEMmmt
of existence simultaneously at the point of tangency om the cirsle. Therefore

it is neceasary that just before thet moment they from one another by
10 discernibls differanss.
examople, lat are AB be 3° and are AC 134°. It has been shown that
For ole, ch, AB=05215,
where diameter=>200,000,
c and that
ch. AC =218,
And though
arc AR =2 [15% are AC,
Yei
ch. AB<2ch. AC
and
ch, AC—281T =1.
But if we make
are AB=1k"
and
Erﬂ-l‘m-iﬁ"-
then
ch. AB=2018
and
gh. O = 1808,

and even though chord AC ought to be greater than half of chord AD, it is ssen
to be no different from the balf. And the ratios of the ares and the straight
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Kovetkezo 3 folia:

e 1: Ptolemaiosz csillagkatalogusanak kezdete (angol ford.)
e 2:Kopernikusz csillagkatalégusanak kezdete (angol ford.)
» 3: Kopernikusz csillagkatalégusanak kezdete (latin)



'5 {Tabular layout of the constellations in the northern hemisphere}®®

[Number in 'Longitude | Latitude [Modern
constellation] Description in degrees | in degrees Magnitude | designation]
' [1] Constellation of Ursa Minor
1 The star on the end of the tail I ol +66 3 a UM
2 The one next to'it on the tail o 24 +70 4 & UMi
3 The one next to that, before the place where the tail joins [the body] | *IT 104* +741 4 £ UMi
4 The southernmost of the stars in the advance side of the rectangle 1 294 +754 4 £ UMi
5 The northernmost of [those in] the same side o= 3§ +173 4 n UMi
6 The southern star in the rear side s | 749 +72¢ 2 B UMi
7 The northern one in the same side = 26} +743 2 y UMi
{7 stars, 2 of the second magnitude, 1 of the third, 4 of the fourth]
Nearby star outside the constellation:
8 The star lying on a straight line with the stars in the rear side [of the =13 +71# 1 5 UMi
rectangle] and south of them
{1 star of the fourth magnitude]
[Mumber in . .
constellation] Description Longitude Latitude , [Modern
in degrees | in degrees Magnitude | designation]
| - N {II] Constellation of Ursa Major
¢ star on the end of the snout I
2 The more advanced of the stars in the two eyes I gﬁg ﬁgi 4 o UMa
3 The one to the rear IT % 3 5 2(A) UMa
; $EE more advanced of the two stars in the lorehead T 264 :ﬂ g nI: Eﬂ:
e one 1o the rear * 308
il The star on the tip of the advance ear g ggi ﬁi g o® UMa
7 The more advanced of the two stars in the neck = ol :43 i 24(d) UMa
8 The one to the rear = 9l 44l 4 1 UMa
9 The northernmost ol the two stars in the chest 59 +49 4 23(h) UMa
10 The southernmost of themn . = 1 o 4 v UMa
1) The star on the left knee = 103 +§‘; <4 ¢ UMa
12 The northernmost of the [two] in the front lefi paw'® e 54 i 94 ; 8 UMa
13 The southernmost of them o EI‘ +2 3 t UMa
14 The star above the right knee = & 1} +284 3 k UMa
15 The star below the right knee o 5 *35101 4 18(e) UMa
16-19 | The stars in the quadrilateral: & +33 4 15(f) UMa
16 the one on the back —
17 the one on the flank :__: gi :3 | g a Eﬂa
18 the one on Lthe place where the tail joins [the body] n 3 51 3 g UMa
ég - the remaining one, on the lefi hind thigh 03 +46} 9 y Uhf:
¢ more advanced of the [two stars] in the lelt hi ]
2] The one to the rear of it ] elt hind paw o= gii +29} 3 A UMa
= +281 3 u UMa
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Ptolemaiosz abraja a Hold
pozicid-szamitasahoz

Kopernikusz abraja a Hold
pozicid-szamitasahoz




Ptolemaiosz: Aimagest
l. konyv eleje

El6szo (filozofiai el6készités)
2. Afelépités vazlata
(,,tartalomjegyzék”)
3. Az egek gombként mozognak

A Fold mint egész is
érezhet6en gomb alaku

5. AFold az egek kozepén van

A Fold pontként aranylik az
egekhez

7. AFold nem is mozog helyrél
helyre

Kopernikusz: De Revolutionibus...
l. kdnyv eleje

El6szdk, ajanlas

Tartalomjegyzék

1.
2.
3.

A vilag gdmb alaku
A fold is gomb alaku

Hogyan alkot a szarazfold és a viz
egy kdzos gombot

Az égitestek mozgasa szabalyos
kbrmozgas, vagy azok dsszetétele

Van-e a Foldnek kormozgasa? A Fold helye
Arrol, hogy az egek driasiak

Miért hitték régen, hogy a Fold a vilag
kdzepén nyugszik

Valasz a fenti elégtelen érvekre



Ptolemaiosz: Almagest — I. konyv
3. Az egek gobmbként mozognak

Valdszind, hogy a régiek a kovetkez6fajta megfigyelések alapjan szereztek

el6szor tudomast ezekrél a dolgokrdl. Lattak, hogy a Nap, a Hold és mas
csillagok olyan korékén mozognak keletrél nyugatra, amelyek mindig
parhuzamosak egymassal, és ugy tlnt, mintha a fold aldl el6bukkanva
fokozatosan felemelkednének, majd hasonldan kdrbemennének és aztan
ereszkednének, mignem ugymond a foldre zuhannak és tejesen eltlinnek,
hogy aztan egy ideig tarto lathatatlansag utan megujulva ismét felkeljenek.
Es lattak, hogy mind a mozgasok periddusa, mind a kelések és nyugvasok
helye, egészében véve rogzitett és ugyanaz...

(-..)



Osszefoglalva, ha egy gomb forgdsan kiviil barmilyen mds mozgast
feltételezlink az égitestek szamara, akkor szikségszerlen kovetkezik, hogy
a Foldtol mért tavolsaguknak valtoznia kell, akarhol és akarhogyan
helyezkedjék is el a Fold. igy a megfigyel§ szamara tgy kell, hogy tlinjék,
hogy a csillagok mérete és kdlcsonos tavolsaga ugyancsak valtozik a
koralfordulas ideje alatt, mivel egyszer kozelebb kell lennitk hozza, maskor
pedig tavolabb. Am semmiféle ilyen valtozast nem latunk...

(--.)

Tovabba, bizonyos fizikai megfontolasok is ugyanerre a nézetre vezetnek.
Példaul: minden test kozul az éter az, amelynek 6sszetevd részei a
legfinomabbak, és a leginkabb hasonlitanak egymasra. Nos, a hasonlé
részekkel rendelkezd testeket hasonlo részekkel rendelkez6 felszinek veszik
koral, am az 6sszes felszin kozil hasonld részekkel csak a kor (a sikban) és
a gobmb (a térben) rendelkezik. Mivel az éter nem sikban van, hanem
térben, ezért kovetkezik, hogy gomb alakunak kell lennie...



Kopernikusz: De Revolutionibus... — 1. konyv
3. Avilag gémb alaku

Kezdetben észre kell venniink, hogy a vilag gomb alaku. Ez vagy azért van,
mert ez az alak a legtokéletesebb mind kozo6tt, hiszen teljes egész és
nincsenek benne torések, vagy mert ennek az alaknak a legnagyobb a
térfogata, és igy kulonosen alkalmas arra, hogy magaba foglaljon minden
dolgot, vagy mert az elklilondlt részei, vagyis a Nap, a Hold és a csillagok
szintén ilyen alakunak latszanak, vagy mert a vilagon minden ezt az alakot
igyekszik felvenni, amikor magara van hagyva, mint az a vizcseppek és
egyéb folyadékok esetén lathatd. igy senki sem habozna kijelenteni, hogy
az égboltnak is ilyen az alakja.



Ptolemaiosz: Almagest — |. kdonyv
4. A Fold egésze is érezhetben gomb alaku

... Latjuk, hogy a Nap, a Hold és mas csillagok nem mindenki szamara
ugyanakkor kelnek fel, hanem a keletiek szamara korabban, a nyugatiak
szamara pedig kés6bb. Ugyanis ugy talaljuk, hogy a fogyatkozasi
jelenségeket, és kiilondsen a holdfogyatkozast, ami mindenki szamara
ugyanakkor torténik, a kilonb6zé megfigyelések kiilonb6z6 id6pontokra
(vagyis délhez képest nem egyenl6 tavolsagra) teszik. Ehelyett a keletiek
altal rogzitett id6pont mindig kés6bbi, mint a nyugatiak altal megfigyelt.
Ugy talaljuk, hogy az id6pontkiilénbségek aranyosak a megfigyelési helyek
kdzti tavolsaggal. igy ésszer arra kdvetkeztetni, hogy a Fold gdmbaolyd,
hiszen egy egyenletesen gorbulé felllet (amikor egészében tekintjik)
szabalyosan takar ki rendre a megfigyel6k szamara.

(-..)



Henger alaku sem lehet, kelet-nyugat iranyu gorbulettel, és a vilag pdlusai
felé mutato lapos oldalakkal, mint ahogy néhanyan hihetének talalnak. Ez
vilagos a kovetkez6kbdl: a gorbilt felileten él6k szamara egyetlen csillag
sem lenne mindig lathato, hanem mindig felkelnének és lenyugodnanak,
mig mas csillagok, egyenld tavolsagra a polusoktdl, sosem lennének
lathatok. Valojaban viszont minél északabbra utazunk, annal inkabb
eltlinnek a déli csillagok, és annal jobban felt(innek az északiak. gy aztan
vilagos, hogy a Fold gorbilete szabalyosan takar ki a megfigyel6k szamara
észak-déli iranyban, és ez bizonyitja a Fold gomb alakjat minden iranyban.

Van egy tovabbi megfontolas is, mely szerint ha hegyek vagy magas helyek
felé hajozunk, barhonnan és barhova, akkor ugy latjuk, hogy fokozatosan
novelik méretliiket, mintha csak kibukkannanak a tengerbdl, melynek
mélyén addig tartozkodtak: ezt pedig a viz felszinének gorbulete okozza.



Ptolemaiosz: Almagest — |. kdnyv
6. A Fold ugy aranylik az egekhez, mint egy pont

... Ennek erds bizonyitéka, hogy a csillagok mérete és tavolsaga minden
id6ben egyenlének és ugyanakkoranak tlinik a Fold barmely pontjardl...

(--.)

Egy masik tiszta bizonyiték az, hogy a Fold barmely pontjan a megfigyel6
latdvonaldan atmend sik, melyet horizontnak neveziink, mindig félbevagja
az égbolt egészét. Ez nem torténhetne meg, ha a Fold mérete észlelhetd
nagysagu lenne az égitestek tavolsagahoz képest, mert ekkor csupan a
Fold kozéppontjan atmend sik vaghatna félbe az égboltot, mig a felszin
barmely pontjan atmend sik alul egy nagyobb és felll egy kisebb részt
vagna ki az éghbdl.



Ptolemaiosz: Almagest — |. kdnyv
7. A F6ld nem mozog helyrél helyre sem

Megmutathato az eddigi érvekkel, hogy a Fold nem mozoghat egyik
emlitett iranyba sem, s6t nem mozdulhat kozéppont-béli helyzetébdl.
Ugyanis ha barhol mashol lenne, mint kdzépen, a mar emlitett jelenségek
jelentkeznének...

(-..)

...A Foldnek, amely tehat gomb alaku és a vilagegyetem kozepén van,
akarmelyik részén igaz, hogy a sullyal rendelkez6 testek mozgasanak —
vagyis valadi, természetes mozgasanak — iranya mindig és mindenutt
merdleges arra a sikra, amely a becsapddas pontjaban huzhatd...

(-..)



Am némelyek ugy gondoljak, hogy meggy6z8bb nézettel alinak eld, amikor
a fentiekkel egyetértenek, hiszen semmit sem hozhatnak fel ellene, de
szerintuk nincs bizonyiték azon feltételezésuk ellen sem, hogy az égbolt
mozdulatlan, és a Fold nyugatrol keletre forog ugyanazon tengely kordil, és
naponta korulbelll egyszer megfordul... De nem veszik észre, hogy bar
talan semmi nem mond ennek ellent az égi jelenségek kozlil, legalabbis
ami az egyszer(ibb megfontolasokat illeti, abbadl, ami itt a Foldon és a
levegbben torténik, lathato, hogy egy ilyen elképzelés nevetséges...



Kopernikusz: De Revolutionibus... — |. konyv
4. Az égitestek mozgasa szabdlyos, 6rok kbrmozgas, vagy ilyen
mozgasok osszetétele

(-..)

Be kell tehat vallanunk, hogy ezek a mozgasok korkorosek, vagy
kdrmozgasokbol tev6dnek dssze, amennyiben a mondott
szabalytalansagokat egy allando torvény szerint periodikus
visszatérésekkel tapasztaljuk, ez azonban nem lehetne igy, ha nem
lennének kormozgasok. Ugyanis csak a kor képes arra, hogy visszahozza
azt, ami mar elmult, és igy aztan a Nap korkoros mozgasokbol 6sszetett
mozgasaval példaul visszahozza nekiink a nappalok egyenlétlenségét vagy
a négy évszakot...



Kopernikusz: De Revolutionibus... — |. konyv
5. Rendelkezik-e a Féld kérkérés mozgdssal? Es mi a helye?

... Ugyanis minden lathato helyvaltozas el6fordulasa vagy a latott dolog,
vagy a megfigyel6 mozgasara vezethet0 vissza, vagy pedig kettdjik
szukségszerlien egyenl6tlen mozgasara...

(-..)

... Es mivel az égbolt tartalmaz és dlel kdrbe mindeneket a vildgon, nem
vilagos, hogy miért ne kellene a mozgast inkabb a tartalmazottnak
tulajdonitanunk, nem pedig a tartalmazonak, mas széval inkabb a hellyel
rendelkezének, és nem a helyet szolgaltatonak...

(-..)



Mert ha valaki tagadja, hogy a Fold a vilag kozepén vagy centrumaban van,
és ugyanakkor nem ismeri el, hogy kettejiik tavolsaga elég nagy ahhoz,
hogy mérhetd legyen az allocsillagok tavolsagahoz, mégis ugy gondolja,
hogy e tavolsag lathatdan nagy a Nap és a bolygdk palyakoreinek
viszonylataban, és ha ezek utan azt gondolja, hogy a testek mozgasa azért
tlnik szabalytalannak, mert mas kozéppont koril vannak elrendezve, mint
a Fold kozéppontja, akkor talan képessé valik arra, hogy el6hozakodjon egy
tokéletesen elfogadhatdé magyarazattal a szabalytalannak latszé mozgasra.
Ugyanis az a tény, hogy a bolygdk néha kozelebbinek tinnek a Folhoz
lenni, maskor pedig tavolabbinak, sziikségszerlen azt sugallja, hogy a Fold
kdzéppontja nem a mozgasuk kdzéppontja. De még nem vilagos, hogy
vajon a Fold kozeledik hozzajuk és tavolodik t6lik, vagy pedig 6k
kbzelednek és tavolodnak.



