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’{ NATURE

[OcTosBER 3, 1893

bdy grows on the earth, and its spirit is perfected
"’ Consequently, various worldly facts and acts
'pied the Chinese attention, not excepting some
otten, remind us of their past existence by
tellar and constellar names fashioned after them
semblances or analogies.
' this association of the heavenly and worldly
Is made, a few examples will suffice to show. The
dw, though apparently separate, formed but one
P8l an archer could perform well without an assistant ;
\ t of the supposed impossibility of one’s pound-
attendant to the mortar, the Mortar was distinct
‘ Imitating the civil institutions of old times,
d the Emperor of Emperors, and his Empress,
&ec., constitute ‘¢ Ché-wi Palace,” with thirty-
t Seats, mostly named after officials. Besides,
erial Thrones” are established, one of which is
Jih seventeen dependents, chiefly with the names
gs in ‘‘ Tai-wi Palace,” while the other, amidst
Emporium ” has its seventeen subjects, named
| market buildings, and measures.
ng the applications of the plan, the following
o have been observed :
e.g. the Five Princes, Four Councillors.
de, ¢.g. the Squire Captain, set apart from the
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=o. the Canopy, Celestial Coin, Ascending Ser-

of positions, e.g. the Deep Water, Celestial
“lestial Pier, entirely and partly in, and along the
(the milky-way).

of the Compass, ¢.g. the South Gate, North

. 2. Kxcrementum.

and attributes resorted to for modelling the stars
ons may be classified as follows :—

y Bodies, ¢.g. the sun, moon, milky-way.

ogical phenomena, ¢.g. thunder and lightning.
phical Divisions, e.g. the field, tumuli, park,

EEEESETE TSR Y L
FHAH#D TSR0

=

isions, e.¢. Tsin (a province), Chang.sha (a
H Lo H

y e.g. the dog, wolf, fowl, fish, snapping-turtle.

Observatory, Cambridge, September 12. (6) Agricultural Products, e.¢. bran, hay, gourd, cereals,
order P.S.—Sir Gabriel Stokes, after reading the above, writes: (7) Parts of Body, ¢.. the tongue, penis. )
.. o RS AL 22D IR udrant | ‘I would ask whether in an orthochromatic plate the blue and (8) Human Actions, ¢.g. the cry, weep, slander, punish-
BHAENSE 10 W5~ 17 0% Cibik ABH 16 1% 30 5 e of Z. | violet are impressed more feebly than the rays which are ment‘F v Relati - th d dult. old
k8 B mEHRER. SEHOE-H. 9/15(K). 9/16 OK) visually the brightest. It may be so, but I do not happen to m'(t?l) amily XRelations, e¢.g. the son, grandsom, adulf, o
%7/20 1) 9/21 1) 135 3 3 igh a | kno it is.” o . .
-, m;f,/.;wj s 5 BREABNLL REDEE % eu%mit fnow whether it s R (10) Occupations, ¢.g. the farmer, weaving-woman.
i e O S S—~5341 . . (11) Buildings and Departments, e.g. the castle, granary,
T ERERATR (A2 350 1) - B2k DL ek 32758V LTHBHRLET, ¢ s for The Constellations of the Far East. Litchen. -
BNk an’ts; WITH regard to the questions asked by ‘“ M. A. B.” about the begnghgnplements, Furniture, &c, e.g. the lock, drum, bell,
e fcs,” 1 | grouping of stars into constellations (NATURE, August 17), I ’ .\ ) .
ERAFEORE BRE6OL S5~ X % 68 B B P Mnay be | venture to answer the last two, which the limited knowledge ge&ﬁ 1;1 itles and Officials, e.g. the feudatory, ministers,
; RWES oL 55)— RRZ il cs that i t] eet, hoping thereby to interest '
[ERHEES ~ERARAEOEERICHIS | ~) TREQBE EHAM_ o N of an foge?tf’;ad':;y partly meet, noping y (14) Heroes, e.g. Fu-yeh, Tsau-fu. ] .
— WA BN 21 Fr—1FE 21— {EEH< B [ vever some of you ider that h ilv relies on its (15) Philosophical and Theological Notions, ¢.g. positiveness,
HE§:20265E8A 130 (k) 19:00~21:00 HE§:20265E9A5H(+) 14:00~16:00 b f(l);' I do not ‘i‘on‘?‘ be?_ 1 eafc "atc?la’;fggssa T’;]e %oreans and virtue, prodigy, fates, fortune, wrong, &c.
S1f hES EN TSR o148 W5 EERERE R ' eal own plan in the ja rlcgttloql? Cé)}?s < he Chi tom, As far as I could expound, the system implies certain pecu-
5 - . y real | Anamese are said to be still adhering to the Chinese system, liarities. First, it preserves some abstract notions, thus point-
M@ A FE(REERN) ' ER:S0E(HAFR- M) of one | andtill lately the Japanese were doing so. It is strange to find ing the.way towards investigations on the earl Chinese specu-
EBE 208 (FATHAH) ’., WA A W R (KRIRAENR) | the latter, replete with so peculiar mythology, on which the lations. Secondly, portions of the system sevgrally harmonise
B HE 2% K I N K (BUESEERa®) 76460035 ﬁ}gj%nugwﬂseﬁm = impli- | national claim for high ancestry rests, possessing very few with the conditions of the Chinese social systen: that existed for
(MEHXXE / SU7RA1S—7) Ft E# K (;Egﬁi“*ﬁiﬁﬂﬁ) ﬁgﬁjﬁ‘ﬁ\b\ o ﬂkﬁijﬁﬁ roof of | vernacalar constellations. ) . many centuries before the dawn of the Han dynasty (¢czrca 200
KEABES . EHEREECREAL, #BE 85 K (BEXERR) *+ MINAKATA KUMAGUSU ARCHIVES Undoul?tedly the Chme.’s,e system is of 'pecuha.r aspect. A B.C.), when it seems certain that the nomenclature was well-
%~ TEL : 0739-26-9909 URL : https://www.minakata.org reatly name is glven to a ¢ Seat, Wthh-IS SQmehmesasmgle Star, but mgh ﬁnished. In the third p}ace’ I may mention that after
he the | jn general a group of stars, varying in number from two to careful revisions of the whole list containing more than three
. A Mhyper- | twenty or thirty; and in one group, the Imperial Body- hundred names of the Seats, I have found but two that have had
bolic trigonometry. The connection of the latter with non- | guards, they amount to forty-five. Occasionally the same stars any reference to the sea, viz.,, ‘‘ South Sea’’ and ‘¢ East Sea,”
euclidean geometry is also pointed ou'. As further evidence of | are at once named collectively and individually ; thus, the first the rather vague notions of old usage indicating some uncivil-
. the fryj{ulne my notation and principles 1 may mention | seven stars of Ursa Major are grouped into Peh-tau or the ised territories ; and with this only exception there occur no
httDS//WWWI NniNa kata .OFr@ 2 d lgﬁkm > anX €83 asseml?led North Ladle_, of which the scoop consists of Shu a, .S“le“ B, names of marine beings such as Cetus, Delphinus, and Cancer.
t TZATICATO (WU PAPETS—OUIE U =t o f the T{lg?' Ki %, and Kiuen 8, and f,he handl‘e of Yuh-hang ¢, Kai-yang ¢ This fact probably justifies a historical theory that locates the
nometric Functions,” the other on *‘ The Principles of Elliptic | and Yau-Kwang ». With Polaris as the centre,”the heavens cradle of Chinese civilisation on a land distant from the seas.
and HyperbOliC Analysis.” These papers give thQ lrlg0n0~ are radiantly diVid-ed into -the twenty."elght £ IIJI].S Of' unequal I do not know precisely what System is current among the
metry of the elliptic and hyperbolic surfaces. breadths, each division being denominated after its typical con- Indians of the present day; but assuredly at least once they
A e A Dol Yottty ol nt e v mtmt e Trnrn L DAvAdlea e Tt et Yt T v ol et rrrrrmornate Sante ctihAardinate ta the ceem A e b b At e metren T m v e ern m v vmom o] et ok L ot ce o e e

writings of the North. The equality of number of the divisions
in the Chinese and Indian systems is striking ; but evidence
favours the belief in their sporadic growths and analogous de-
velopment. The Chinese records of the typical constellations
date farther back than the epoch of their intercourse with the
Indians ; in fact, the Indian constellations, as is obvious from
their mythic apotheoses and the articles of sacrifice, including
such abomination to the Buddhist as blood and bird’s-flesh,
are essentially of Brahmanical type, and thus proclaim their
priority in existence to the event of the Buddhist mission to
China, which marks the era of the mutual acquaintance of the
two nations.

When we see in the old Chinese works on Indian names,
those of the Indian typical constellations, such as Rivata,
Kamphilla, &c., not literally interpreted, but merely identified
with those of the Chinese, such as Shi, Fang, &c., every two
divisions of corresponding order seem to have had exteats
almost coinciding in the two systems.

Twan Chin-shi (circa 800 A.D.), a Chinese Pliny, in his
‘¢ Miscellanies ” has left us an extract from Indian records,
registering the objects with which the Indians used to associate
the forms of some typical constellations of their own. Of the
Chinese typical constellations, the original resemblances or
analogies can still be traced, through their names and characters,
with the help of the descriptive remarks in cases of difficulty.
Replying upon these authorities, I will now proceed to compare
the cited objects of alleged resemblances or analogies, in order
to see whether and how the fancies of the two nations converge
into or diverge from one another, in the establishment of one
most conspicuous, and thence typical constellation, out of the
stars scattered over a division almost identical in the two
systems.

1 .

Remarks. 'Objects of Indian fancy.

Chinese names.

The bull with horns. The head of a bull.
'The tail of scorpion.
Curved, with a tip bent,l The serpent.

like the willow (twig). |

In Chinese astrology, |

this is the patron of |

. Niu (Taurus).
. Wi (the Tail).
. Lid (the Wiltow).

LY N =

the snakes.
4. Wei (the Stomach). The legs of a vessel for | Same.
5. Su (the Horn of The hzad of deer {with
Scops). antlers).
6. Ki (the Winnowing The horns of cattle.
fan).

7. Tsing (the Well). X
8. Kwei (the unsettled). | Itscharacter, combined
with that for *“ foot,”’
forms one for *‘ kneel-
ing,” and its original

A footprint.

1
I
|
cooking. i
|
!
|
i The dimple of woman.
i
|

hieroglyphic  repre-
senrs  ‘*one kneel-
ing”’: hence 1t is

probably of analo-

gous plan with Her-
cules (kneeling). I

9. Kwéi (the Ghost), The coffin (with corpse).; The Saint’s Breast.

10. Pih (the Handle-net). ' A hat.

11. Sing (the Star). The hook. ’ The river-bank.

12. Fang (the Screen). | ! Beads of head-dress.

It appears from the above comparisons that sometimes
quite analogous or even identical plans might sporadically grow
among distinct nations, probably due to the pronounced readi-
ness to be grouped afforded by the stars of not very different
brightness and relatively situated in a manner which at once
suggests a definite outline.

In conclusion, I should be inclined to state that the peculiarity,
in cases where it exists, can no doubt be of great value to
students of sociology, as it may help to some extent towards the
attainment of various important discoveries, For instance, a
Chinese constellation, N1, or the Woman, is described as very
much simulating Xi, or the Winnowing Fan; and this might

. be closely connected with the frequent occurrence in Chinese

works of a figurative phrase, ‘‘to serve the fan and broom ”
in the sense of ‘‘getting married.” On the other hand,
as to the merit of its use for ascertaining the race-affinity,

. . - .
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202 NANYRE [DECEMBER 28, 13§
Hindu Asterism. Arab Manzil. Chinese Sieu. B
I. Agvini (The two gods) 1. ash-Sharatin (The two signs) 1. Mao
B and v Arietis B and y Arietis n Tauri
2. Bharani (Carrying away) 2. al-Butain (The little belly) 2. Pi
35, 39, and 41 Arietis 35, 39, and 41 Arietis e Tauri
: . 4 . ing : | 3- ath-Thuraiyi (Probably “the cluster”)
3 Krttl(llt: u(g?:l)been explained as matting ; v Tauri, &c. (Pleiades) 3. Ts: Orions
n Tauri, &c. (Pleiades) 4. ad-Dabarin (‘“ The follower” of the Plei- ,
. o ades) | 4. Tsan
* RO:";: g,‘\f). Tauri ol ;9‘:’7;‘ B,T;lTa-u ril £ hai | ¥ Ortosts
> 5. Mygaciras (Head of deer) 5 -A,a¢l'za¢2( Orieo::‘lirsc SOTna) 5- Tsingi(.-\_well)
A, ¢!, ¢* Orionis , o . # Geminorum
, . 6. al-lian’ah (Apparently *‘the wishing As- :
. 6. Ardri (Damp) terism ) 6. Kuei ;
, X a Orionis m K, ¥ v, ¢ Geminorum ¢ Cancri
: | . 7. Punarvasu (Twice bright) 7. adh-Dhira’ (The arm) | 7. Lieu (The willow)
B, a Geminorum B, a Geminorum : 3 Hydra
8. Pushya (Auspici_ous) 8. mnl:‘,:::{:h cs;‘I?:): point between lip and ; 8. Sing (A star)
) 6, 8, 7 Cancri 7, 8 Cancri, and Prasepe i o Sy
9. Aglesha (Embracing, serpents) 9. at-Tarf (*“ The eyes” of Leo) ' 9. Chang
€ 3 o, n, p Hydre ¢ Cancri, A Leonis ; »! Hydrz
€0. Magha (The strong ?) ) 10. aj-Jabhah (The forehead) ‘10, Y
: & 7, v, ¢ u, ¢« Leonis | a, 1, v, { Leonis a Crateris
™ 4 11, Pirva Phalguni (Grey) | 11. az-Zubrah (The shoulder) | 11. Chin
3 g 3, 6 Leonis ' 8, 6 Leonis ; v Corvi
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0.75° 10 1.5°
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2 ¥ XF 4 —% (Aryabhatiya)j 12T, ¥E R =3438 & TRAT Ry X —~& (Brahmasphuta-siddhanta)
> — o = e # vl
B LZZEHRERLTVWS. by OLaX0FARGEE 12T, NEX) (versed sine, Utkramajya)
gz C h O rd BT, Rsin90° = R, Rsin30° = R/2 BLXURAD
KL &R Rvers § = R — R sin(90° — 6) (13)
Rsin(90° — 6) = \/R? — (Rsin ) (11) HEFR L. ERZHWVS LiRADMEEIZRS. #
> N A
b g o ZX, FARNK (12) X
g S0 0)2 . 0)2
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L, [EEHZ T5R54) (cosine, kotijya), ré% | (coversed
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1E5% AB = Rsiné, (

E A AE = BO = Rcosf = Rsin(90° —6), (
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LEFAEIHYXRX De Triangulis Omnimodisl 1533

Regiomontan.us lT'De Triangulis Omnimodis/

DOCTISSIMI VIRI ET MATHE

maticarem difciplinarum cximij profefforis

TOANNES DE RFE

GIO MORTE DE TRIANGVLIS OMNI»

MODI! LIBRI QWVINQVE

Quibus explicantur. res neceflarize cognins, uolentibus adyay
{clentiarum Alftronomicarum perfectionem deueni-
requa cum nuiqua alibi hoc tempore expofice

habcantur frultra fine harum inftructione
ad illam quifquam afpirarit.

AccefTerunt huc in calce pleragp D.Nicolai Cufani de Qua
dratura dirculi, Detp redti ac curvi commenfuratione;
itemip lo.de monte Regio cadem de re tavpul-

wat, hadtenus i nemine publicaca,

.

-
-« s

I,
In omni triangulo rectilineo proportio lateris ad latus e {t, can & (i«

nus rectiangulialterum corumrefpicientis, ad finum re¢tum anguli
reliquum latus refpicientis,

- Sinum anguli,ut alibi wocgmus; finum artus angulum-ipfum fubtendentis,
Sinus autem huiufmodiad unam & eandem circuli femidiametrum,_fiue ad plus
res,zquales tamen,referri oportebit.Sit igitur trianguluis a b g re&ilineus.PDl'-,
€0,@ proportiolzieris a b adlaws a g eftutfinus anguli a g b ad finum angu

i ab g.itemlateris 3 b ad b g tand finus ans

3 guli a-g b ad finumanguli b a g. Si enim tris
angulus a'b g fuerit re&angulus, ex 28 primi
huius comparabimus demonftrationem. Si uero
) non fuerit rectangulus,ciio tamen latera a b &
a g fuerintaequalia,erunt quoqs duo anguli eis

oppofiti,& ideo finus eorif quales,unde de ipfis

YA duobus lateribus propofitionem noftram werifi=

% R b L 7 cariconftat.Quod fi alterumaltero longius ext
lt;r&g: uerbnlgratia a @ Iogius,dirigacurey b a ufcpad d,donec tota b d xqua

Acurlaceri a g deinde fuper duobus punctis b & g factis centris, defcris
biintels

BOOK TWO OF

T heorem 1

In every rectilinear triangle* the ratio of
[one] side to [another] side is as that of the
right sine of the angle opposite one of [the
sides] to the right sine of the angle opposite
the other side.

As we said elsewhere, the sine of an angle
1s the sine of the arc subtending that angle.
Moreover, these sines must be related through
one and the same radius of the circle or
through several equal [radii]. Thus, if A
ABG 1s a rectilinear triangle, then the ratio
of side AB to side AG is as that of the sine
of £ AGB to the sine of /£ ABG; similarly,
that of side AB to BG is as that of the sinc
of /4 AGB to the sinc of / BAG.

THE TRIANGLES

I A ABG is a right triangle, we will pro
vide the prool [directly] from Th. 1.28 above.
However, 1l it is not a right triangle yet the
two sides AB and AG are equal, the two
angles opposite [the sides| will also be equal
and hence their sines will b equal. Thus
from the two sides themselves it is estab-
lished that our proposition is verified. But if
one [ol the two sides] is longer than the
other — for example, if AG is longer — then
BA 15 drawn all the way to D, until the whole
[line] BD is equal to side AG. Then around

the two l)nints B and G as centers,

*Evidently Regiomontanus anticipated his
subscquent theorems in Books 111, IV, and V
concerning spherical triangles and hence quali-
hied his triangles here as rectilinear.

Omnda recens in lucem edita, fide & diligentia
fingulari, Norimbergze in adibus o, Petred,
ANNO CHRISTI
M. D, XXXIIL

PN ’
. " .,. ;‘_/ /‘;; A .’l,tl/;'
| f'/th N L

https://www.scribd.com/document/767617803/

BERFGFH [RXFEDA

S HAREE
Cuiuslibet trianguli tria lateranota habentis, tres angulos redde-
TECognitos,

Sit triangulus a b g cuius triafateranotafinea b,a g & b %.Dico ptres
g.

edus anguli noti habebiitur . Libeat primo inuenire angul b a g. Si igif uterqs
arcu 2 b & a g quadrante minor extiterit,protendatur uterqyad partem lates
ris b g donec flantduo quadrantes a'd & a e &
fuper polum a fecundicordam quadratis a d de

feribatur circulus,quem conftat tranfireper puns
um e,quifit d e arcusitagp d e quantitateman
guli b 2 g quem quzerimus determinabit, qui ut
notus emergat,procedant 4 centro {phare 3 tres
femidiametriad tria punta 2, d.& e, que fint 3
2,3 d &3 e. 4 pun@is autem b & d cordam b

g h quidem& b k adduasfemidiametros 3 e &
3 d,duzeuero’reliquz g1 & b m ad femidiame+
1 3 2 quasquidemperpendiculares conftat effé
finys arcud, 2 quox ‘terminds egreditrur,duots tan

dempun

Regiomontanus-on-Triangles-Compress
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g terminantibus,binz ducantur perpendiculares

We could proceed differently and more
easily, if the two arcs AB and AG are equal,
in this way: From point 4 let perpendicular
arc AD descend, which, extended sufficiently,
will necessarily intersect side BG of this tri-
angle at point D). BD will be equal to GD by
[Th. IIL.56 above, but more likely 1.4 or L35
of Euclid is intended]. Therefore, since the
total arc BG is known, BD will be found.
Furthermore, by Th. [19] above, the sine of
the complement of BA to the sine of the com-
plement of AD is as the sine of the comple-
ment of BD to the whole sine. Thus 4D will
be known. Hence also / ABD and its equal
AGB [will be known]. Finally, £ BAG, etc.,
will similarly [be found].

However, if one of the two arcs B4 and AG
is greater than the other yet each is less than
a quadrant, then let arc 4B, for example, be
greater than arc AG; whereupon, in turn, arc
GE will be greater than arc BD, and when
the former construction is consulted, line GH
will be longer than line BK. Therefore let

a known £ BSG, equal to £ BAG. There-
fore, guided by the previous method, since
the two sides AB and AG are known together
with /£ BAG, we will find the other two angles
by the directions of Th. [28] above.

Finally, let one of the two arcs AB and 4G
be greater than a quarter of the circumfer-
ence while the other is smaller. For example,
let AB be greater than a quadrant and 4G
be less. When the [first] construction is re-
sumed, we will change nothing in it except
that we will extend line GH beyond point H
until HN becomes equal to the sine BK of
arc BD. Similarly, let radius 4Z be extended
so that BM can rest on it perpendicularly.
With these so arranged, we will reason in
this way. Chord BG is known because its arc
is known. Line Gt comprises the sine of
known arc GE, and line HN is equal to the
sine BK of known arc BD. Therefore the
total [line] GN is known.

*In the figure, for d read s.
1For G read GH.
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Quisporeo Triangulum CGPeit aquilaterum ideo perpendicula-
vis PT bifecas bafin CG per23.p. 1.

lams, latera CP ¢ CG [unt 2qualia.

Ergoesiam eorum bifegmenta CT & CD funt aqualia. Quodde-
monflrandum eras. _

C ONSECT ARV M. Datis igitur [inibus fexaginta quorumcinng,
gradunms, finus reliquorum trigigta gradumm per [olam vel additio-
nems vel [ubrractionem reperive livet.,

ILLusTRATIO per numeros. Sint arces CN 70, PN 0. CM
vel PM 10.gradunm. Nam totidem gradibus areus 70, & 50, gra-
duwm ab arcu 60.g7a. hinc inde diftant. Sintg, primum dati finws 7 0.
¢ 10,grad. Quaratur agtem finus 50,grad.

Definu70.9r.CK — 9396926
Subtyahe fintin 10, gr.CDyel CT — 1736482

Etvelinquetny finus 50.gr. TKvelPL 7660444

Sint deinde dati finus 70.¢ 50 .gradusgim.

— Quaratur autem finus 10.gradum.
Defint70.g97.CK — 9396926

Subtrabe finum s 0.gr. TKyel PL.  — 7660444

Et velinquetur finus 10.gr.TCyel CD 1736 482
Sint deniq, datifins 0.0 10. grad. Queratur aem fenus )o.gméiuy.a
Ad finum 50.grad, PLvel TK — — 7660444
Adds finum 10.gr. DPvelTC  — 1736482

Etfies finws 70.g74d.CK  —  =— 9396926 .
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BC. 30. g ;
Stnws 30.g7. €51 s000000. BE.
Sinus comple. do. gr.¢5t J"odo 25¢4.AE.,
: Dico #gitnr
I Vi AE 85660254 ad BE 5060009, F’M AC,
10000000 t’ld CLs773503.|
?\ \ Ergo tangens arcus 30. grad. est 5773503,
},‘«7. Vit AE Jé6o2 54., ad AB 10000000, ita _AC.
’ 10600000 4d AL. 1154} 005.
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N e S e e
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14 6.79, 48 679' 48 I100000.00023. o;l 341 46/(99999.99976.97(317 147;52.0041 ‘ 1473;'2.004.:& X1333231X //\JE__lj:, tan

1 -‘7.)._Z§ 49| 7.27| 49|| T100000. 00026.44' 365 451199999:99973.56,3+1 137 £098706. v 11375.098‘71.0.. | 98227736 =1
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22/| 10, 67i 48| 10.67| 48| 100000.000§6.88 29| . |38 99999;9994;-;1'5‘31 g;zgénw W _‘ggzgéqaqg. “-*j446:60az,

Y g3 rr.aellr 46! ¥xT 4 100000.00062.17| §52 371199999.99937.83 (529 96003 §03. | 96003 §00.| - 40763795 : - . . -
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24 it MK o Sl | 100007:09]_s7¢8f (251122 |l === | el The third important point is the structure of trigonometric theory itself.

15 12.12% 49, 12.12| 49 1Q0000.0007 3.4 §99 3§1199999.99926.5 5576 2.5.05.9_2.2.1r S M 2.50592.2.7 343774 45 : s V.45 - . % . ey
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: - mathematical foundations, and all applications which had existed separately were

sin = 0.00014544410535843506104 sin = 0.99999998942300627605 subsequently discussed together under this new trigonometry.

tan = 0.00014544410382007367148  tan = 6875.4934930885103259 " N. Miura, Historia Scientriarum 30 (1986) 63-

sec = 1.0000000105769938358 sec = 6875.4935658105626205
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3 5 7 =1
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%% s o NS
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W=D EMANIE, |z|<1Dt &,
oy = ey Lo, L8 o (@R e
sin” x = x+2.3:c +2.4.5x + .-+ (2k)!!(2k+1)x + (A.1)
cos 'z = g—sin_lx (A.2)
3
N - o 3.5 5 g 35 o
}1% BRI f 2 776 T 20" T12® "1t T (A-3)
i WaEn N2 ~ 2
2 RE %Y L — — in~ ! — .
g . e _ fo(c) (2) (2 sin d) (A.4)
| - \
£ OV IEFE _ deple 8 4 128 128 10247 256 | 32768’ | B2M68
‘ N 3 45 d  35d? 1575d® @ 2079d* @ 21021d°>  6435d° @ 984555d7 = 1154725d® '
x F B 1 o 01777--- 3 0.1142856--- , = 0.08126984--- 5
}ET = dc+ gC -+ d c” + J2 c + 43 c +
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1 2 C
; = dc+ = X 0.18 A.6
fbl(c) +30 +d—CX]?—4 ( )
B 1,018 53 0.115714 4 0.0743878 ;
= dc+3c+—dc+ 72 c + 73 c +
o JWRELEREZIGS IR 2
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B l o % X C
fsa(c) = de+ 3¢+ T 0633 0.534 (A.7)
C det 162 N 0.178 N 0.112496 A 0.0710975 LI
- 3 d d? d3
o X5 MFR2ZH#i2 ]
w (3/2)° 1 < < 8 < wex B
f — mEe  fo(c) . 12 3 S 3 15 C
| wmm ou(0) fsa(c) = dec+ 3¢ + T—o X717 T X d—cx I x 0.3573 (A.8)
TP T Imew sl 2 83 (.114258¢%  0.0812274c°
| — UBZH2 fgq(c) _ ¢ oc : C : C
Attt e T @& 7
017777
150 d 2 c 2
. fo(e) = (5) (2sin_1 E) (A.4)
1, 8¢ 48 128 ¢ 128(° 1024c’ 256¢° 32768¢” 32768
= de+ = 4 == ... (A5
| + 3° + 45 d + 35 d2 + 1575 d3 + 2079d4 + 21021d5 + 6435d6 + 984555d7 + 115472548 (A-5)
| c - 1 o, 01777--- 2 0.1142856--- , 0.08126984--- -
—dC+gC+ g ¢ T 72 ¢+ 73 ¢+
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— de+ 12l 8c® N 4c? N 128¢° N 128¢° N 1024¢7 N
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PR % o(PEE) S (BUTE) | #EANBTE) #EEN(PEE) N -«
£1] 0 0.00 0.00 0.00 0.00
2 5 4.93 5.39 5.47 0.47
3 10 9.86 10.77 10.93 0.93
1 15 14.78 16.11 16.35 1.35
) 20 19.71 21.42 21.73 1.73
6 25 24.64 26.66 27.05 2.05
7 30 29.57 31.84 32.31 2.31
8 35 34.50 36.95 37.49 2.49
9 40 39.43 41.99 42.60 2.60
10 45 44.35 46.94 47.63 2.63
11 50 49.28 51.82 52.58 2.58
12 25 54.21 56.63 57.46 2.46
13 60 59.14 61.37 62.26 2.26
14 65 64.07 66.05 67.01 2.01
15 70 68.99 70.67 71.70 1.70
16 75 73.92 75.25 76.35 1.35
17 80 78.85 79.79 80.96 0.96
18 85 83.78 84.31 85.54 0.54
19 90 88.71 88.82 90.11 0.11
91.3125 90.00 90.00 91.31 0.00
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