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perihelion of the lower. Therefore again, a certain part of my Mysterium
Cosmographicum, which was suspended twenty-two years ago, because it was not yet
clear, is to be completed and herein inserted. For after finding the true intervals of the
spheres by the observations of Tycho Brahe and continuous labour and much time, at
last, at last the right ratio of the periodic times to the spheres

though it was late, looked to the unskilled man,
yet looked to him, and, after much time, came,

and, if you want the exact time, was conceived mentally on the 8th of March in this
year One Thousand Six Hundred and Eighteen but unfelicitously submitted to calcu-
lation and rejected as false, finally, summoned back on the 15th of May, with a fresh
assault undertaken, outfought the darkness of my mind by the great proof afforded by
my labor of seventeen years on Brahe’s observations and meditation upon it uniting in
one concord, in such fashion that I first believed I was dreaming and was presuppos-
ing the object of my search among the principles. But it is absolutely certain and exact
that the ratio which exists between the periodic times of any two planets is precisely the ratio
of the 3/, th power of the mean distances, i.e., of the spheres themselves; provided, howev-
er, that the arithmetic mean between both diameters of the elliptic orbit be slightly less
than the longer diameter. And so if any one take the period, say, of the Earth, which is
one year, and the period of Saturn, which is thirty years, and extract the cube roots of
this ratio and then square the ensuing ratio by squaring the cube roots, he will have as
his numerical products the most just ratio of the distances of the Earth and Saturn
from the sun.! For the cube root of 1 is 1, and the square of it is 1; and the cube root
of 30 is greater than 3, and therefore the square of it is greater than 9. And Saturn, ar
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J.Keill, An Introduction to Natural Philosophy (1745)

AN

INTRODUCTION
Natural Philofophy :

OR,

Philofophical Le&ures

Read in the

Univerfity of Oxford,

Anno Dom. 1700.

To which are Added,

|/[The DEMONSTRATIONS of Mon-
fieur HuvGENSs's Theorems, concerning

8 the Centrifugal Force and Circular Motion,

By Joun Kerirni M. D,
Savilian Profeflor of Aftronomy. F. R, S.

Traygﬂatgd JSrom the laff Edition of the Latin,’

Tue FourTH EDpITION.

¥ -

LONDON:
Printed for M. Senex, W. INNys, T. LongMAN and

T. SHEWELL. Mbpcc xLv, I

L

p133

LAW L
Every Body will comtinue in its State of Reft, or of
moving uniformly in a right Line, except fo far as it 15
;ompe.gcd to change that State by Forces impreffed.

p140

LAW IL

TrE Change of Motion is always propertionable to the
moving Force impreffed, and is always made according
Yo the right Line, in which that Forceis impreffed.

- ' LAW IL
R E-AcT10N is always equal, and contraryto Aéions
- or the Aitions of two Bodies upon each other are al-
. ways equal, and in contrary Direttions. That.is, by
Action and Realtion equal Changes of Motion are pro-

duced in Bodies alling upon each other, and thefs
Changes are impre[fed towards contrary Parts.

Google Books



J.Keill, An Introduction to Natural Philosophy (1745)

THEOR. XLVL | = s e (4
IN a Cycloid whofe Axis is placed perpendicularly to the iz IKIF_F%%

Plane of the Horizon, and its Vertex downwards, the g A R

Times of the Defcents wheérein a moveable Body urged by ity %7? THD
the Force of its Gravity, and let fall from any Point in
z'tg will arrive at the loweft Point, are equal amongft
themfelves 5 and bave to the Time of the perpendicular [+H Fhr = | QAR
Fall through the Axis of the Cycloid, the Ratio that balf o 5% D ;t& El % ND EH I:' éj?, 4k 1
the Circumference of a Circlg bas to its Diameter. r

LeT ACD beaCycloid, whofe Axisis C E, ge- Johann Bernouilli (1696)

nerating Circle ECG. Since the right Line touch-
ing the Cycloid in any Point H, is parallel to

@ the Chord CG drawn in the generating Circle
placed on the Axis of the Cycloid ; it is manifeft

}, the moveable Body in its Defcent will be acce-
lerated with the fame Force in the Point H, as

if it defcended in the right Line GC; but the

~ Force wherewith it is accelerated in GC, is to




J.Keill, Introductiones ad veram physicam et veram astronomiam (1725)

INTRODUCTIO

~ VE R AM
ASTRONOMIAM,

. SEU

LECTIONES ASTRONOMICZE
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motus ratio habenda cft. Et motus Preceflionis A quine-
¢tiorum motufque Apheliosum, ( qui quantum conftat pex-
terquam in Lupa {unt omnes zquabiles, ) pro fingulis An.
nis ; Aanorum Decadibus , centenariis , & millenariis func
imiliter computandi , & in Tabulis difponeadi , ut pro
dato tempore habeantur diftantiz fixarum & Apheliorum ab
Zquinottio. o .

His adjungunt Aftronomi alias quoque pro Tingulis Anos
maliz mediz gradibus Tabulas, quibus Amomalie verz
correfpondentes habentur , & computari poffunt per me-
thodum a nobis traditam in Le&ione de folutione Proble.
matis Kepleri, i minuta & fcrupula fecunda adjiciantur me-
diis motibus, capienda et differentia inter Anomalias ve.
ras uno gradu a l):, invicem diftantes , & elicienda eft pars
proportionalis addenda Anomaliz Tabulari proxime minori,.
aut ab ea fubtrahenda.

Pro Solis Lunzque motibus vulgo computantur Proftha-
pherefes feu Aquationes , que funt diffcrentiz inter Ano-
maliam veram & mediam. Hx ab Anomalia media vel fub-
latz , vel eidem additz , prout Plageta fuerit in prime
vel fecundo Anomaliz femicirculo , dant Anomaliam veram..

. Ex notis Aphelii, Nodique locis, dabitur.corum diftan-
tia, adeoque ex data Planetz Anomalia vera, dabitur ejus

oArgumen- diftantia 3 Nodo , que Argumentum Latitudinis dicitur.

imr " Per quod & calculum Trigonomertricum , - facile innote-
fcit Ylanetz Latitudo centrica , ejufque diftantia 3 Sole.
curtata, qua eft diftantia inter Solem & re&tam 2 Planeta
ad planum Ecliptice perpendiculariter demifflam. Atque
hac ratione locus. Planetz centricus , Latitudo-, & i Sole:
diftantia calculo inveniuntur. Quibus inveftigatis poffumus:
locum Planetz Geocentricum feu’ & Tellure vifum hac ra-
tione exquirere.. = .

Inveniendus eft primo-, locus Telluris in- Ecliptica & So-
@letasle-1e, vifus ., ejufque 2 Sole diftantia ; item locus Planetz He--
oy lioceniricus ,, Luimdo » & diftanria.curtata. Sit TCF or=
nee.  bita Telluris, in qua fit Tellus in T, Ap & orbita Plane-~
TAt 4o g, cujus locus.fit p, &. s Sol, s~ Nodorum linea. Ex.

78 3. Blas
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Planctz loco demitetatur ad Planum Ecliptice normalis re-
&a »3, dufta s» & produlta occurret Eclipticz in loco
Planetz ad Eclipticam reduéto , qui locus , ex date arcu
» N, & inclinatione Planorum orbitz & Ecliptice datus
Sed datur locus Telluris & Sole vifus , adeoque dabitur
differentia locorum Terrz & Planetz , feu angulus Tss
qui Commutatio dicitur. Deinde in. triangulo Ts», datur
T3 e% Theoria motus Telluris , & s» diltantia Plancte 3
Sole curtata , quare dabitur angulus s 8. Elongatio Plane-
tz A Seole, feu arcus Ecliptice inter locum Solis & Plane-
tz locum interceptus , & T s diftantia. Planetz i Tellure
custata. At datur Solis locus , oppofitus.eft enim loco Ter-
rx & Sole vifo ; quare dabitur locus Planetz in Ecliptica &
Tellure vifus. Praterea in duobus triangulis rectangulis
pSB, PT B, clt Tangens anguli pss ad Tangentem angu-
i pTB, ut Te ad ss, fed ut T ad s, 1ta finus Tsp
anguli Commutationis ad finum anguli Elongationis s T .
Quare eric ut finus anguli commutationis ad. fioum aaguli
Elongationis , ita Tangens- Latitudinis Heliocentricz , ad
Tangentem Latitudinis. Geocentrice. Q, E. I.  Sic hac ra-
sione invenire poflunt Aftronomi ad quodlibet datum Tem-
poris momentum Locum Planetz Geocentricum , ejufque

Latitudinem & Tellure vifam..

Comparando Planerarum Periodos eum: ipforum a Sole
diftantiis mirabilem videmus eos ubique obfervare Harmo-
Luadrata Temporum Periodicorum [unt in omnibus , propor-

tionalia Cubis diftantiarum mediarum a Sole.

Sunt enim Periodi & ditantiz mediz illz. quas exhibct
annexa Tabula.

~ Periodi . Diftantiz. mediz..
- Dies h: e
10759: 6: 36: 95-3800:

4332: 12: 20: 24 §2011t0-
686: 23:.27: 152369,

365: 6: 9: 100000.

162 491 24 72333
T 23 1§ 38710
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- Planetarom Diametros veras, & magnitudines , eos cum
Sole ¢omparando , optime determinavit illuftris Mathema-
ticus Hugensus , in Syltemate {uo Saturnino 3 idque metho-

do fequenti. .
Docuit nos novo fuo & Divinitus invento Syftemate Co-

pernicus , quamnam inter fe proportionem fervant , fingu. .

lornm 3 Sole Planetarum diftantiz. Apparentes vero co-
rundem diametri, quanto aliz aliis majores funt, Telefco-
pii ope innotefcit , collatis ergo invicem rationibus utrifs
que, tum diftantiz, tum magnitudinis apparentis, vera in-
de Planetarum ad fe mutuo nec non ad Solem magnitudo
cognofcitur , per principia in Leftione prima 1 nobis ex-
plicata. ‘ . C

Etad Saturnum quod attinet primum , Annuli cjus dia-
meter , quum in minima 3 nobis diftantia , comprehenda-
tur angulo 68 fcrupulorum fecundorum, talis enim ad funt-
mum reperitur , cumque minima hxc Saturni diftantia fie
ad mediocrem Solis diftantiam fere oftupla, fequitur , fi
tam propinquus nobis fieret Saturnus quam Sol in diftan.
tia mediocri , apparituram tunc Annuli diametrum oftu-
plam ejus quz nunc apparet , hoc eft 9': 4". Solis autem
diameter in media diftantia eft 30': 30; ergo revera , ea
erit proportio diametri Annuli Saturni ad diametrum Solis
que 9 : 40", ad 30 : 30"; hoc eft, fere que 11 ad 37.

iameter vero Satarni ipfius, ad Annuli diametrum fe ha.
bet ut 4 ad 9; hoc eft, fere ut § ad 11, adeoque ad dia.
metrum Solis ut § ad 37.

Jovis diameter cum. proxime nobis adeft , 64 fcrupula
fecunda comprehendere videtur, cumque hzc ejus diftantia
fit ad mediam Solis diftantiam ut 26 ad 5. Si fiac ut § ad
26, ita 64" ad aliuvd , invenientur §': 35" amplitudo angu-
li quem obtineret Jovis diameter , fi tam propinquus nobis
fieri intelligatur , atque Sol in diftantia mediocri. Sol au-
tem hic apparet diametro 30': 30". Ergo Jovialis diametri
ad Solarem proportio erit, qu& §':35"5 ad 30" 30" hoc efty
paulo major quam 1 ad §:.

Venus cum Terris proxima eft , non majorem fubtendit

- an-
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angulum quam 84 fcrupulorum fecundorum. Eft autem
diftantia hac Veneris Perigea , ad mediam Solis 3 Tellure
diftantiam circiter ut 21 ad 82. Ergo'fi apud Solem Ve. -
nus confifteret , appareret ejus diameter duntaxat 21": 46"s
unde conftat ita eflfe diametrum Veneris ad Solarem ut
.21":46," ad 30'i, hoc eft, ut 1 ad 84.

At Martis diameter Terris proximi non excedere 30" de-
prehenditur. Unde cum diftantia Martis minima fic ad me-
diocrem Solis , ut 15 ad 4.1, colligitur ratio diametri Mar-
tis ad diametrum Solis, ea qua eft circiter 1 ad 166, unde
Mars duplo minor Venere fecundum diametrum , hac ra-
tione efficitur.

Prazterea ex obfervationibus Idevelii conftat , Mercurii
diametrum ad Solis diametrum comparatam , fe habere ut
1 ad 290.

Terre magnitudinem ad Solem comparatam diverfi au-
&ores diverfam ponunt ; qui parallaxim Solis Horizonta-
lem quindecim fecundorum fingunt, Solem a Terra 13750
femidiamerris diftare volunt, quo pofito diameter Solis erit
ad diametrum Terrz ut 30': 30" ad 30"; hoc eft, uc 61 ad
1. Sed eft argumentum probabile , quod hanc proportio-
nem paulo majorem facit ; nempe quoniam Lunz diameter
})aulo major eft quam quarta pars diametri Terrz: fi paral-

axis Solis ponatur quindecim fecundorum , ficret Lunz
corpus corpore Mercurii majus ; Planeta fcil. fecundarius
primario major, quod concinnati Syftematis Muadani con-
trariari videtur. Ponatur itaque Terre femidiameter ¢ So-
le vifa, feua quod idem eft, Solis parallaxim Horizontalem
10 fecundorum ; unde Luna minor erit Mercurio, ac prove-
nit Solis 4 Terra diftantia plus quam 20000 femidiametris
Terrz ; & Solis diameten erit 9:; vicibus major Telluris
diametro; cui proportioni convenit in prefentiarum, affen-
fum prxbere , ufquedum per obfervationem Veneris in So-
kis difco vifz, quod Anno 176r. continget , de eadem céra:
tiores fimus facti. Eft iraque diameter Solis ad-Planetaramy
diametros 5 in ratione quz fequenti Fabella exprimntur.

Dia~
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: Saturni 137

g Jovis 1 l 181

Diameter Solis elt ad ) Martis 6
diametrum., Terrze ut 1000 ad

9
Veneris 3 g 12
\ Mercurii / 4 -

Adeoque cum Spharz fint ut Cubi 2 diametris

Saturnum 2571353
Jovem l g §929741
ut 1000000000

erit Martem . 216

~ Solad ) Tellurem ‘ ad 343
‘ l\’cncrcm S : ' 1728
Mercurium 64

Hinc fequitur , Solem omnes Planetas fimul {umptos,
plufguam centies & fedecies magnitudine fuperare ; Satur-
nus autem quadringentis vicibus eft Sole minor. At quan-
titate materi® bis mille & quadringenis vicibus ei cedit.

Fupiterre. Jupiter Planetarum maximus plus 160 vicibus Sole minor
e’ ole. €ft 5 at quantitate materie , cjus partem millefimam trigefi-
neias fimel mam tertiam non adequat ; at Terra noftra fi cum Sole
Jumptos . comparetur , minima res elt , & puncti fere inftar; nam tre-
uejuperat, Centis millenis vicibus eft illo minor. Prxterea comparan-
do Planetas inter fe ; ex his rationibus conftat , Jovem reli-
quis Plagetis omnibus fimul fumptis majorem exiftere. Ter-
ram autem noftram plufquam 2000 vicibus fuperare , fed
& Stella Veneris quinquies noftra Tellure major eft. Sunt
tamen duo ex fex Planetis , Mars fcil. & Mercurius , quos

Tellus magnitudine fuperat.

Lecri10 XXVIL
De Planetarum Stationibus.

S I Tellus quiefceret, in co orbitz fuz puntto nobis fa-
re appareret Planeta inferior feu Soli propior, ubi redi
& Tellure ad Planetam duta , ejus orbiram tangit. Nam
cum Planeta circa illud pun&um verfatur fi Terra quiefce-
set o redtd ad illam accederet , eyufque mptus vifibilis effet

aul-
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‘nulles , vel ‘certé omnium minimus. - Similiter fi. Planeta

fuperior , vel 2 Sole remotior quivis quiefceret , -is ¢ Tel-

Jure in orbit fui delata fpeftatus ftare videretur , ubi refta

¢ ‘Planetd ad Terram du&a Telluris orbitam tangit; at quia

tam Tefra quam Planetz continud circa Solem moventur , Planet< s
uando ‘Planeta inferior in rea tangente ejus orbitam vi-{{,’ﬁﬁ:,,::f,,

~detur, tunc etiam motus Terre interea factus locum ejus vi- quando i

fibilem mutabit , adeoque nondum ftare videbitur Planeta; ;" 7"

ficuti ob fimilem cavfam ,quando Terra in Tangente orbite jus orbiram

fuz per Planetam fuperiorem tranfeunte reperitur , feu dum*"&"

percurrit arcum exiguum qui cum tangente illa feré coin-

-cidit, Motus tamen fuperioris Planetz interea faQus , ejus aegee 1™

locum vifum mutabit. Adeoque neque Planeta inferior vi-perrer ita-
detur ftationartus , quando confpicitur in re&a que tangit:;;,‘:,ﬁ“,"
-ejus orbitam. Ncque fuperior ftare videtur , cum -eft in wminre-
rc&? quz tangit orbitam Torr® , & per Terram quoque;” "
"tranfit. : ;
At cum Planetz omnes nunc dire&te incedere , nunc re-7er<
trogredi videntur 5 necefle eft ut inter motum progreflus &
regreflus , quiltbet Planeta fiat Stationarius, & eundem in
cxlo locum per aliquod tempus (licet illud fic-exiguum )
‘confervare videatur ; eundem autem locum in czlo vifibi-
lem cbtinet, quando linea Planetz atqtic Terrz centra con- Quends
nelens ad idem cali pun@um continuo dirigitur ; at reta Hugit |
illa ad idem czli punétum dirigitur , quando fibi parallelaerwr.
manet. Nam re&tz & quibufvis orbitz Telluris punttis {i.
‘bi parallelz dule , ad eandem in czlo f{tellam diriguntur:
Hitarum enim lincarum diftantia refpetu diftantiz ftellarum
«evanefcit. _ ‘
Ut itaque inveniantur Stationum pun&ta , iaquireadum
erit ubﬁinca in qua videtur Plabeta , & Terrd , fibi paral-
lela manet. Quod urt fiat, notandum eft , fi centra Solisy
Planetz , & Terre re&is conjungantur , formari triangu-
lum , cujus duo crura {uat ubique ®qualia diftantiis Plane-
¢® & Terrz 1 Sole , Bafis autem eft reéta q;:z Planetz at-
Tersge centra connedit * cumque, cruta hujus Trianguli
in -orbitis circularibus conceatricis cidem {emper magnita-
Ovo dine

sorbitans
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FHEHODAM (Kepler, 1619)
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Ozt HE A s kX3
BOREE HOH (#i% (o, m
I3 (kzxI0"") £nd) x1)
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T2 0.615207 0.718  0.728
Hh 2k 1
NE 1.880866 1.381 1.666
RE 11.86155 4952 5455
T2 29.53216 9.021 10.054
of
L Tyr]

20}
15 1

10}

FittedModel [ 0.992573 x | -00444 ]

hEpE Bk

25

BT T72°(1/3) R

K2 024085 0.387107068 38711
£2 061521 0.72335073 72335
Hh Bk 1 100000
NE 188073 1.523646791 152365
RE 11.856 5.199466612 519947
T8 294217 9530415649 953042
305‘ T

T[yr]

20
15}

10}

R

I | I I I | I I I | I
200000 400000 600000

I | I
800000

FittedModel [ 3.16225 x 1078 x1-° ]




XXZ - YBRFORE

RE

BIERER « BRI, SRR EE O

A R, RS OTHR GRRIH)

BH&

@562 (584) HHEHE (HAKLINE)

TLA AT L T IETOREEEMIDED D, KRB DKED EA3S

@1281-1644 (- BB) : BIE

1K 4E=365.2425H,
1% H=29.530593 H

K K@, 742 77—l

1620 ? FERJEE, 39 Con&E L x
T 423k

1645 TPEREREE &)
@1645-1911 (B) : BEE
FAYOEHMT YL - v —)L
HEREHZOKEE (Wb 2 HE)

1675 FRBEMTA T Wb b Ay

1680 HARICHIAINAE S
1730 TREEB s

ARA,

1639 (%7K16) : #HE

1643 : BZi¥ 7 7 (G.Chiara) K3CEHF biAte
C.Ferreira (REFENE) - Moo Fizhpfrdia

7Y AT L ADATLHE R % hEVEO G AT CHET
WS CROFRIZH 5 Z 2 HE

@1685 (5=2) &H=F (Lx)FxHing) , XIEE

EINER, ZHAOBMN, PR R VRS2 R

1733 R4, BER, Ptk

@ 1755 (£/E5)  FEE (15 ) i)

J—-Av N

1543 : a V=7 A
TRIRDAHRICDOWT

1609 : 77 777 — THIRL2Eg
1619 : 7 77 — TR O
1632 : 7)) LA TRSCONGR Hishaiisas

1687 : =a—Fv
P SuEaol /& s
(7Vr*E7)

2RV = 7 ADKG R

1792 VRGBS SS 8L 7RIS BRI
SEH (1760-1806) #HiEeLTmbky

FEEE LTERAE - Bl -
R TR E

Newton /]2

R

@BC45: 1Y E,
B T
1 KF#4E=365.25H

@622 : V1T E
14E=354H
@1587  YLIUAR,
L3y o213
1 KF4E=365.2425H
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RICEADTE, KAEB, HRE, TR 1774 TR IR <
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B % v B % I 8 (1969)

1k BDEWEFEoMNEME (bLk=1)

, ‘
+ £ X B | x & & 2 | x =
1. 7br=442x 9. 2336 5.2165 1.5191 0.7194 0. 3708
2. a R =72RA 9.1743 5.2197 1.5198 0.7193 0. 3763
3. X #£ = ®M 8.73877 5. 05949 1.49416 0.74314 0.40673
4. 1 L & *# 9. 59141 5.18274 1.52683 0. 72249 0. 38500
5. ¥ 7 5 —a 9.51 5.1965 1.5235 0.724 0. 38806
b 9. 510035 5. 20000 1.523495 0.72413 0. 38806
6. 7 v 7 v F 9.54198 5. 22520 1.5235 0.72398 0. 38585
7. =2~ F va 9. 53806 5. 20100 1.52399 0.72333 0. 3871
b 9. 54006 5. 20096 1.52369 0.72333 0. 38710
8. » 14 v 9. 53800 5. 20110 1.52369 0.72333 0. 3871
9, v —_ 9. 54007 5. 20098 1. 52369 0.72333 0. 3871
10. 3 3 v Fa 9. 5393683 5. 2009791 1. 5236927 0.7233324 0. 3870988
b 9.5393683 5. 200979 X X 0. 3870988
11. F 374 9. 53042 5.19947 1.52365 0.7235 0. 38711
12. £ FE a 9. 53299 5. 19957 1. 523656 0.7233393 0. 3871062
b 9. 5379885 5. 20109295 1.5236888 0. 7233324 0. 3870992
13. & {a 9, 5327748 5. 1995665 1. 523656 0. 7233394 0. 3871062
b 9. 5384237 5.2010043 1. 5236920 0.7233323 0. 3870988
14. B pid fif 9.538843 5. 202803 1. 523683 0.723331 0. 387099
® 7r=5 2 bhokE(deferent), Fi#i(epicycle)mdF—# X v #tH. J.L.E. Dreyer, A history of astronomy from
Thales to Kepler, p. 202 (1905).
@ De revolutionibus Fi#. Dreyer, p. 339.
® X8R C5X6hEBEAERMLY, SATEAHALE L0 [ESFS] ik
@ TEtLEE] XYRAEomIHLE b, [ERFEL
® aix MESHEI TR DRFFVFOREEHS bo.
® [E4FEE]F#k Ismagl Boulliau & L3 (1605~1694).
®@ aix MESFHE] BT, bix Principia itHTW 3
® IEs#®] Bil. %£ix Thomas Streete mhw Y& (1661) IKHTWAH. ZhiZERD MFEEEERR] FRicH
i —¥T 5.
@ F7VFORMREFICH TS
® 277 FORMFHTWS LD, bix NERHE] CERSA TV b0,
O FEFAMAEERZO FTEEBEZAE] L LTHLTW 4R
® a, bibic MMIERRERB (AICHS. SHEOBM X Vs H LA E
® a MRl (OuEs (1822) 4F), IEBUB R 2 et RER] TRATEE (KE9 (1838)4g) # 5 b IFEER] (KE

13(1842)4E) #5125 b o,

FILTR(1969)
RIS
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fc & D M IFAER.

* LKL, MEBNREBRICESKEN > EIIED (FORTIE
g75—&ERU) .

* [RICGGEAIZJBICRBELTWE LTS, TTOT—FICT TIC
75 —0FRAMIERASIN TWEATERED.

¥ fc&E ZMBDOAEE M2 EFENMEORRE TGN Tzic U 3,
FEORITHEEER—EBINANTH DICL B, HEFOHZRK
ANEUTIFEA DRV,

HUS, BIEHNLGEENMNERINTOLWCGEEIR SN Z LEIE
Ho EBEBWICETHIESINBINE.




