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PHINEREATIE e are EIE At b o e
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TH | | B2 B e T e
MR SR el || R ek RS —

B4 (FHER) B% OF BASHAR S BT P 94 ¥ )
X7 WY ARG, A )RR BARERAE, T iR R, TR R T
FOT L SRS

2018 A A [E | A5 LAAS I i b B R, G T AR )

TE (B 5) Sk B A B A B R R AT ST G o e B = AR R, =4
PR EA S N E A = AT ABC RN BC FIE 1L AB, AC. ABC =i fT I s [X 45
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B 5 A st d R 8 LT B

A. p1=p2; B. p1=ps; C.p2=ps; D.p1=p2+ p3o

A FR TR FO0E SRR A BOT R E B, % BRI ZE RS RIAABC TS T WA 5 J
TETHANZ AN, VDA | BT AR A DI 1 BT AR o i A0 8 B AR BEAT A, 1 LA IR
AR R B “AEBA TR BN — 5, SEAHCE VAT ISR pr A= p2 RN RR7, T
B AN R, AR S T H AR R
34 & & XM

“CE /R A DDA R R BN I, 2012 AEEIAE PURHEAR YR Py s b R A R E A
7] 73 BOEAME, ] T — T8 ELACE S LEEARDY “TFSLEAR” 78 N AN [F BRAR AT LA 2 7]
A 2015 RSO AR 16 20w 28 KT (F. van Schooten, 1615-1660) (466 5 1 4
HFIARAT LTI . 2018 4R AL U B AR IR 2 AR 3R (1532-1611) 1 “+ —PI4%” St 1
—IE S L i) R

“RTAPEA REMRE R R, AR EIER PR TRTH R RS ],

AR R R HER TR+ P — A\ E SRR s 2, R E+

SN, WA, G R T — AR R L A T R2

LN RE IR, W\ AR

A Y2t B Y2f;  c ¥2*t; D ¥2f

T “+ P 8T8 REW, BTE LH “AEEMERERR” KR, B
SE=RE PSR Sl Eavig®

MR, A ARG b T R SRR, (BN T BT RO SR I R
101 2019 4EWIT R A T MR —— “ZRABER, WBAER” , RIE%HmE T —Ec
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SR A, SRR o) /. 2 i) REAS 5 5 AHLE 5 B 06 2 KOGk

4 KT # % £ G8F AP

N T RE— U TR S (] AR R I o AR B R AT AT M, FRAT TR A T
41 F#H2FHG %%

ATt Lika, HEBEEFBAZERE (Nicomachus) 78 (HARBIE) (KB 6) A A
SEJT R AR R Ok R0

1=13,
3+5=23,
7+9+11=3°%,

13+15+17 +19=43

_ TRANSLATION: BOOK II 263
NICOMACHUS OF GERAS./@).-

double ratio is found between 6 and 4 as a superparticular; and again
the difference between ¢ and 6, as a sesquialter, is found between 12
INTRODUCTION and g as a sesquitertian, and so on. What is the same in quality'is
different in quantity, and just the opposite, what is the same in quan-
tity is different in quality. Again, it is clear that in all their relations?® 4
ARITHMETIC the same difference between two terms will necessarily be called frac-
tions with names that differ by 1, and be the half of one and the third
TRANSLATED INTO ENGLISH of the other, or the third of one and the quarter of the other, or the
-r fourth of one and the fifth of the other, and so on.
MARTIN LUTHER D'OOGE But what will most of all confirm the fact that the odd, and never 5
the even, is preéminently the cause of sameness, is to be demonstrated
in every series beginning with 1 following some ratio, for example,

TO

WITH STUDIES IN GREEK ARITHMETIC the double ratio, 1, 2, 4, 8, 16, 32, 64, 128, 256, or the triple,
) B 1, 3, 9, 27, 81, 243, 729, 2,187, and as far as you like. You will find?
FRANK EGLESTON ROBBINS that of necessity all the terms in the odd places in the series are squares,

AKD

and no others by any device whatsoever, and that no square is to be
LOUIS CHARLES KARPINSKI

found in an even place.

But all the products of 2 number multiplied twice into itself, that is,
the cubes, which are extended in three dimensions and seen to share
in sameness to an even greater extent, are the product of the odd num-
bers, not the even! 1, 8, 27, 64, 125, and 216, and those that go on
analogously, in a simple, unvaried progression as well. For when the
successive odd numbers are set forth indefinitely beginning with 1,
observe this: The first one makes the potential cube; the next two,

New Pork added together, the second; the next three, the third; the four next

THE MACMILLAN COMPANY following, the fourth; the succeeding five, the fifth; the next six, the
LONDON: MACMILLAN ;;bll‘l COMPANY, Lrs. sixth; Bﬂd SO On.
193

M6 B Tkhbi (FAR518) ZFmMB
fEJE I Z T ARSI A, ANDEA SRR RS, It BATEEA RS HAar il S
SETTE—BER R BRI =R A A BT R 718, BATHREAME, ez
9
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Je v 2 i Bk, JATA
1P=1=1 A% ,
P+2°=143+5=(1+2)" (2 MHHZAD |
P 42843 =143+ +11=(14+2+3)° (L+243 DFHHZAD

P42 4344 =143+ +19=(14+2+3+4)" (142434 DEHHZAD

JEWM L GAH BN, WA 7R EER B, BATT S ok R
HAR T 2 M. BRI, TRATAT LA — R . IR AR {2n - 1) SR HeE BN
K e/ KB HERR T =B ACE

a, (n,meN") BT Z=MEERH N LETEE n 17, WAEEAHEE m DML
(D Anfim*Era,,:
(2) Ba,, =2021, R nflm
(3) Ba, +a,+-+a, =b,, K¥F{b } H#InHAS,
(4) #tc,=h,,, —b,, FAHMH{c,} AT n B2 A, RKREKFEML +2°+-+n’;

. +a,+--+a . +a,++
<5> ﬁ{llm all 22 nn %[1 I|m ail aiz ain .
n—w n—o

n+1 n+1
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(6) ELRIBA L f(X) RBRECH £ (x)=8"X° (x> 0,ne N*), k%51 { f (b, )} il n 2

AT, FERImT, ;

n—o0

(7)) iEH: Zn>1kf, 1:(bl)+ f(b2)+...+ f(bn)>£

a,+1 a,+1 a +1 4

DAL e R i LAJE FT 22 FE BT R SN #5805 57 5 B TR R RO R s, O DR 2% A A0 H A
HAFRN, HimET “BhR” W,

[ (4) F(6) WIHE RS T EZ M LnR. (4 PRRINE, 152 17 ik
E 2K & (B, Pascal, 1623-1662) S HEAM AR 7%, HER

1 _
(r+1)""=rP=Cy r* +C2 r" +.-+CPr+1

A r=1, 2, -, o, g n AP A RN, RIAAH p -1 LS EARIK AR A
S p A2 30,

(6) iy f (bn)zz—nn, PRI IMT k2 14 28 EACE SR E W (N. Oresme, 1323-

n—o0

1382) FJUMJrik (B 7) foid i9Jess 9 8km al, Ba s R

Fm

1 2 3 n
__|__2+_3_|_..._|__n_|_...=2
2 2° 2 2

PN

il
)

B7 REEemmE ik
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MEBIRT DL, A AR SR R AT LA AT 2 T e L RS P e i s, H A 1 8 2 )
A B AT e D S B A S W e i v T, BRI, AR DA SR e S I, XA )
FREX 2y “ B B SRR [ T
42 #dh 5 F ¢4 &=
AR IR SR B R ABAE I (P 5 T SRARD) Tk 7 I 5 TR RO AR 17 A n 8] 8 s
B AB RIUMIL I — k5%, BTHOKAEIE B,

B 8 Yudh 3 a9t R

Rl 1 WL EAEE — A P AR A IR AT 2k, 22 AB 5 C, 4 AB AT Tl
ZEAE R P AERIVIZE MN, Il AC=BC; Jxz, #i AC=BC, | AB P47 T s P ALHIDILL
MN.

il 2: PONPIMIZ FAERE — 55, B2k AB SIMILAE P ALMITIZE MN P17, ST 5
AR B, it P ESZRI BRI AT LS, 22 AB T 5 C, SCHEAE i A ReHIPIZ T 55 T, W PT
=PC.

el 3: if AB [ s C AR RIS FRE (T AT 2L, ST /0 Py U P oA 5 T R T

i 4. % P2 5 IR ABP [T A, Q AT R 4542 AP I BP ATk /NI = T I T 2,

y SAAPQ =Sreer = g Saagp ©
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4
LS WP R ST, ST ABP TS TS -

T DA A LT 7, B IR, i 5 IR 3, HEARI 8.
TIRA14FA TN T — EE T A, P AR TR, o7 DU ARRRT 3K (i i) —
YL AT AT i

W 9, FLk 1o y=kx+b SHML K =2py (p>0) HATRAMFELAX,Y,) -

B(XpY,) e M (%, Yo) BHHE EAEE— 1, i MAEy B P74k, 25 AB T C.

Ay

B9 AT ey ety ke AL
(1) SRIBIL AT 521 v R0
(2) SRIDPILELE £ M AIIYI R T7 7L
(3) 1EW: C & AB i s 78 BAA AR IR AE s M b DI 2 AT T AB:
() UE: 45 C 2 AB I S, HIMWIARAE S A RLIYIZ S CM FIIEKZAE T2 T, Il CM
= MT;

(5) IEW]: # C 2 AB I sl U CM 2P S 5 y #-TAT BB iR K 2k
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B, RIS M) 5 1 TR .

(6) % C A AB I &,

X, —X%|=d, WA d KERAABM HITHRL
(7) & C N AB I 5T, BKZE AM. BM, 73alfES AM. BM “FATHIYIZE, Y1550 500 E.

i 1
F, EH: SAAME = SABMF ZESAABM °

(8) KIWYL 5 ¥ ABM TR .

DA ESAN A, [ (3). (4). (B)y (7) F (8) 43 ikt B F-Fif oK A ) iy i 1-5, 171
B HARSA AL, AR AREOT R RS B L, MBI &R TS0, B, X
RS T SRR M. MR (D, (20 A6 MJET “HBR” .

S & &

PAEBATE S, ARG 3 TR0 SR IR H 3ems 7 2R, ARmBEAZ R T E
HA &AL HARAE g PR, AR RS, SR gERE . R “ A dc557
T IR AT AN “ M) SRR P9I Sk i g ] (0 — 2R A R e i R Y,
SREFRAL Ber Ty ik MR T RNBERZESR, ZRfE S 15 B IRE H us wl i 8es # ,
AN iy AT S B AR L

F TR ORI H 1) R H SR T T HPMAR A1 1 B0 2 Bt Ay SOt Rt 1) 2 )
HWHEZIRIE . HE, BN EA RN ESORE S b Rk 1 BHTAR XE et — B 4
K, —ANEAR T R SRS AR = A b U B R T g B R O,
— TR R 5 R R AR T R RR RUT R ER A . RGP SEE T, FF
VR FOMP R EA IR0 1 BB FLK, MLk e 4R 3 ml g 2 T30 S i g
R BN NAEREIT A PRRE D, 1 — LR 2 1 A ] R H SRS, = ST frae A
SOBMECHS 5 BRI RBTRIN L, A T BRI PR, UM A U T R ORI
T SR I B OB, ARG T B SRR, 1T B RN BC A S RS R
TP RARELF S 2 U R e
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N TR, ST T LT BB 45 T IR RE S SR T IR S T RE SR
WU 277 FE R P 52X 4 H B TR R ?

2 FAAHAE QAR

HATTIZHY 1830-1969 1] H Ji (1) 93 Al S 2 7 STt A J L Ao 2045 BS54 A T LAT P9 2 O R

© o MR RSLAER AR A E T SR 2 B B B SR E BRI S e Vg SESL
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FREGER, HARLRELN, WA, &N RELRL, WREHEEEARK
HRHS

:%%z%%a%
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B J:[H a
[ 1 93 A AAT JLATHAL 45 49 B 18] 7

FEPT SR ZR T, XU E S TR T KRBT Aoy “IRERZ” © “XUHZ” .

CEENTILMT L CBUEGAR” . BRI S XU A ZROGR” 6 28, AR L 1.
%1 Wiy &w LG HARMA 93 AHAH P T A
PrEEY R g ATL PR OROiRE BRI S LR
AR 34 35 6 4 6 8
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93 MR, A 11 FhEEBHRA TSR 7 SR 2R, 3 i i 38 3 7 sk 5
AU ES: KA Se BT DL S 2, BRI 2 Je B R et e R 2P S L2, Ay
A8 SR A IR il 2R A 7E AR A T B DTk A R AR BRSNS K

O3 Flfig A LT ORI rp, e H Xt 2 DU e S
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MR ESN, B CCSPIIN, BlGE sk ELMEE L WAE S e (e>D), [T
BRI 28

VUM R IET HRER E X (AR R P, B “fEFIBEMALR R, —u k7
F(x,y)=ax® +bxy+cy’ +dx+ey+ f =0, ¥/ A=b® —4ac > 0 1Y, HEGARHLE,
% F(x,y)=Ax*+By’+C=0, A-B<0. 7 (2

4 FfE SR 194 WK, Herbof 27 RS Rar 1 Mg X, 38 M#ERI 4t 2 FilvE X,
21 FRERHRA I T 3 FhiE S, 7 FERHIA T 4 FE o B 2 T AR IR
SE SR A L. P 2 AT, 4 FhoE SCHIE S AR IR ER B, 38— U R —Ff iR
SR LR E AR B BRI RE, K55 RIERAFE.

o ot ot o
Lol 0 N EO o N e W S N N Y

B 2 RE R A F & A LA TR

4 s KFHEGHT
41 AFF -2 GHh %
411 ke FFik
TR — e LR kRS F, A 37 FRH T k-E kR i 3, §?$H3|AB|:2a, £

B[R F,|=2C, P(x,y) RXUHL FAEE— . f1|PR —PF,|=2a LU # s s s A 45

Jx+0)2+y? —J(x—c)? +y? =+2a
I B OCE 7 B
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B3 ATFTHF—m Ly & 742 F
412 itk

Whitlock (1848) KM T 17 ik E 2 K% ik (G. de L’ Hospital, 1661-1704) /512

nal, j “FIER” (K 4). HE—E X H

PR|-|PF,|=2a. i
|PF|=a+u,|PF,|=a-u (D
Hrbu AR ES . MRYE M Rl a] R A AT 15
IPE[ =(a+u)’ =(x+c)"+y? 2)
PRI =(a-u)"=(x—c) +y’ ®
(2) - (3) fFau=cx, -

a

2) + (3) %EJL:
a’+u’=y*+c’+x° (5)
¥ (4 RN (B i, F4c®—a® =b* 1.

a’y’ —b’x* =-a’h’ (6)
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B4 &gk (AR (1707) $345PH%
413 FF £

WLIKIEGINSH v, BABERMEIIE, ASEHIFFPrEf#. Young (1830) R T
SR Ty Z= D8, i

|PF,|-|PF,|=2a 0!
PR =(x+c)’ +y? (8
PF,|* = (x—c)’ +y? (9)
(8) — (9 15:
PR = |PF,|" =(|PF,|+|PF,|)(|PF| - |PF,|) = 4cx (10)
(D 15
|PF1|+|PF2|=2%IX (1D
BAZ (7)) A1 (1D ATAS:
PR|=Z+a|PF|=2-a (12)
a a

(12) B ZemfEpime A ¥ (12) AN (8) i, HifR

2
XY 4 (13)

X2
2 bZ

[o})
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ZPEF,=¢, |PF|=r, Ndi&s%e a0,

|PF2|2=r2+402—4crc03¢ (16)
R —E X459
|PF,|~|PF,| =r —/r? + 4c? —4crcos p = 2a (1"
W
\/r2+402—4crcoswzr—2a (18)
X
rcose =c+X (19

Bear (18) A (19), FIAHW S ZEEE A, I (13).
415 4%

Kl 5 2T B PR IELEAS R BRI 2 At . MEH AT, 75 19 el R IR
TVURHES TR, T 20 A HEEE R CPIRCE LY TENZ oA R

| &

12
N
10 ‘\n. - g
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42 AF R =mLGH#§

4.2.1 ¥Af A4 Wtk

FER SR 08 SCRIZRH A 15 R AMES OBl AE S 772 . a1k 6, CN Jyifk

¥

B 6 XAy TAHES

B 7 AP S AR & AL
2k, LLON Wkl 1P (x,y) RWHL LAER—8, 4|CF,|=2p,

e g

58 T
Y2+ (x-2p)* =e’x’ (20)
X B
oc=1(ca-cB)=a=-2" (21)
2 1-e
oa=t(carcp)=2P - 2 (22)
2 1-e e
é‘»‘y:y’,x:x’—i, CIES:
€
a a 2 a 2
y’2+{x’——+—(1—e2)} =e2(x’——j (23)
e e (S

fLfi, 4 a’ (e’ —1)=b®, HIEIUHLbRE T,

422 AP aAh RS

A7 13 FIHCR S AP O  E EL AR R, SR S TR, SRR AL, Ut
LTS YERE SR, (LSRR 8, LR KRS I 7, i3 e LT AR, =eAC],

|AF|=¢|AC

» WA

OF;| =ae, [0C| = # P (x,y) Rk LAER . 1| PF, | =e[PN|
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a8

a
X__
€

(x—ae) +y* =e

FATE ), 4 al(e?—1)=b, B (13),
423 kh 6+

Smith (1904) LR 45— i SUHEH WU AR ROARAR BRI RE, FIMKRASKF TR AT, it Al
RS R HE S 00 4 OB I R0, R b TR p = — P (LR bR R

1-ecosé
(1-€*)x* +y* —2e* px—e’p® =0 (24)
Lx=x"+hy=y+k, 15:

(1-e*)x?+y? —x'[Z(l—ez)h—Zezp]+2ky’+k2 +(1-€*)h?—2¢*ph—e’p’ =0 (25

LRI AKET 0. A1

k=0,2(1-€*)h—2e”p=0 (26)
e’p
#k=0h=—"5. ftAR (25) .
2.2
1-e?)x?2+y2-2P__g 27
( ) e
2 .2 2.2
Laz=—SP e BP . f0N D), MR,
(1-¢%) 1-¢’
424 48

K8 2L 1 LR PRI VELEA RN Aol AR AL, 19 th g HoRt i 1 LAHE
HONP LA RR R, BT 20 D, R BUA T DUR OO S AR R
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K, AT UUE LR U ERE, W] 9, — P T[R4 b & — Bk 5 F #E Ny R AR Y], A
— AT TR BAG R TR P L AR HE,  HAF I S PR B YD TR R A E, B
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432 Mk FRAM G F ik

A 2 MBEHRA T IS e BT 77k JE TR AR, FRATRLRTIR D S BT 0 R E
SONIERIHE. s 10, [ VAB AL A V IR, B — k. D ME N
XU TH AL, O I XU Ry s, T~ 1005 B AR A XS FR Al 28 T 5 Co B2 PO R EAR R — A
o PRI HFAT i, B R, 0SS REZE VA T VB T M ORI No i PR 25 AR Al

DF a4, ®EHN Q, 5% PQ L MN, #%1PQ*=MQxQN , X AEMQ ~ AEAC ,
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ECxDC

AC?

P 2
Q ECxDC

xEQxDQz[ ijQxDQ (28

2
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ECxDC

B 10 MR F RN T ik
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(315 5 3 2 X i 2 P T B 2 3 A 2 L # 8. Coffin (1859) ELAEA FH WU 26 1 _E3d J LAy
PEFURAE S5 RER2) e ORI R A S AR P4 70 09 @ A b, JURTER . 2436 2 18 9 XUih 26
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b b
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DE GEOMETRIE. 135
coupoient perpendiculairement, & que
Tunede ces deux droirtes fiitun diamétre
DC, il eft clair que les deux parties AB,
AE , del'autre droire BE, feroient éga-
les entr’elles ; de forte que la propriété
précédente s'énonceroir ainfi dans ce
cas pariculier. Si furle diamétre DC
d'un cercle, onéleve une perpendicu-
laire quelconque AB, le quarréde cette 1 e
perpendiculaire fera égal au rcc":an'rlc [
de AD par AC.

o gl s
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XXV eux anies

du diamétre,
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changer un reflangle en un quarré 5 Ch‘\ng e in
UArticle précédent en fournitunmoyen -
facile: foit ACFE le re@tangle propofé, Fie.4.
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demi -cercle DBC, dont le diamétre
foit DC. Prolongeant enfuite le coté
EA jufqu’ ce qu’il rencontre le demi-
cercle, on aura AB pour le céré
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CESES
B 1 A sS4y B B oA L

22 pEfaf

CRFRY FBH: B RIBECER AR M. 1BS . . WA, BB B
R, EEFEHAAENRETE . BIFHER e KRR ot & L, PR S BEF A M AL
sl MEEE GRAR) F2 H I ERAE H bR DA ST IR, SCHR[A1EE ST 1“6 T30 s i 0
SCACPIR” - AESE, BERRIRR . SRR, Hhaft. HERER. 20U ENEE
Horb “RIARYETR A FR AN IR R P SR R IR A A G S BAREE R R
TR R 5 AR SR 2 W B OCHe; “Ah M Fa @B NS e KR A i
HEMEH: “HRBER” B2 RSB0 “Zonou” fSARSCH . AN ISR
A — B8 BN DTk . ASCEE T HIRHESE, L = A OB 5 Sk B DG s
BT, DUIOAARSK HPM A T I =M 2 BUH R = MR R
23 it F &

W FAELL G, BB SRS INES 104 MR BRITF S 515 55 LU IESCH I
SEATIRIC, MR OCT = A B SN A, TRE 2> RMEZE 0 AT 0 28 2R i &%
FIECE A IR T 23 BCRR TR SRR . A A B2 e VU2, 104 A6 2R R
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AL A ORI (B RH DB KRR L o3, JUF- 30 #ORHS S SR IR AR 2K
EVR

3 #%F XA RMH

3.1 4eiz i ik

Perlin (1955) Z&E T =M 2= M e/l “ =M% —wiEE. =500 01 e w] LLE I
wEEARES, DAL 70 BN B IR B NS AR TR . = A I 9E3C 44 Trigonometry
P il [ 2 R SR wi i (B. Pitiscus, 1561-1613) F 1595 £ ¢ 6, A AESC “trigono”  (=£f1)
A “metrein”  CIED HAETR, REN=MEHNE, B

Rider 1 Davis (1923) ¢ = ffi #7527 B 2 . SRS A . LB 273, =M
FORRICAR)— Mt R TR, JRRA H CHSLRBERAR R, ATl 2 e, & EErs xR
SCER AT S = A A I EIR N, AR E R LA T RS, WA T =
TEMIRMR; Aot 1-2 e, MEZHT (Menelaus). FE#1% (C. Ptolemy) 54 = f - R I K B
i 7ok, TR, EEEEE R E RIS ST (Regiomontanus, 1436-1476) 2 (Bl
SN, AREE AR T IISL AR I o o TR 1], AATTSIN T TURRHT B = A B4
NPT S ER T = A 0 T 32 SR T VE S = A R BRI, BRI (L. Euler, 1707-1783)
WIH T = AR R BUE, =M RN — SR B0 L TR SR G AR
53k (A, De Movive, 1667-1754) 5 === TEEW7T; I HA K =A% (A, Lambert,
1728-1777) 5T T XM ek VEEECEFAE A (. Fourier, 1768-1830) 5 A T {8 HLIH 244
PR ACE BT UK (N. H. Abel, 1802-1829) #1 19 20 (¥ HAR KU S0 78 1 BT s 4. Rider A1
Davis I 7 : “IX[ 13RI G R RIK, BA NRETIE A AR R, ©

PR BRSO ZE A AR, IEZEBARZEMN, sH 1%k EBCERNTT
%, B ERHRIE ] T S TE R R, WK 1.

311 Fe X AARK

R ZHHERB ARG R AN ZAX, EIFREIICHEIE. —LHR
TR 7 e g B, IR W R A B B A SO IS i Bh B4R 55 750, B A D HH
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PR T I3 ERIRIER .

A1 FHHEABFEANKXTHAGIER T X0 kR

EEEAR UEBH ¥ FHEREE HR
B [B AT L URET
Woodhouse (1819)
A Al o
BAMEAR  WARMESANX B B Young (1833)
P s R B B A K b A Perlin (1955)
M3t 7 A Y T O a . R Murray (1908)
EZeE szl FHik Rider & Davies (1923)

Woodhouse (1819)
RiLEH (G INEER PN K T g YIRS Todhunter (1866)

Nixon (1892)

Woodhouse (1819) 5| FH %= s2 5 (ML A Ak, A FHFE8h & e B AT BL B 28 L fa] 530075 2 Y £y A
Zns Rk sz KA IEsZBIR] B, g 5 19 g g A=A 500 i 62K (D.Cresswell,

1776-1844) [¥)5ik: WA 2, fEfAI[E O #, H AC=AF + FC Bif5fA AT, @

y
B(cosa,sina) C(cosp,sing)
o) A(1,00 X
B2 &M RGETFT & B3 iEaadhk

Young (1833) I\ Ay, KTHMANMMET, RELITTEZ 19 HLRER XS (PR
Sarrus, 1789-1866) M sl A VAR, W&l 3, fERALH P iYiE ZAOB=a. £AOC =2,
iy

BC? =Chord?(a - B)=(cosa —cos,B)2 +(sina —sin ﬁ)z
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Chord®(a - ) =2-2(cosacos B +sinasin )

Chord’a =2-2cosa ,

BAR (D ha-plRBa, T
Chord?(a—f)=2-2cos(a - f3)

FHAR (D (3 #: cos(a—f)=cosacos+sinasinf.

&)

(2

(3

Perlin (1955) 45 H T £ EBFF FE 7wyb B (E.J. McShan, 1904-1989) T 1941 4E K FAE (3£

EHe ATy ERJES. niE 4, fERALE O s ZAOB=a . ZAOC = S, KABOC ¥

N £ ks, 1673 OA 5 OC #, OB 5 OD H&, 1 AD=CB, FIHIH sila] i & 24 :(A] BA

S P ZE AR 5E A K
y
D(cos(a-p),sin(a-p))
B(cosa,sina)

C(cosg,sing)

O A(1,0) X

B wc
B4 ke BTk B 5 HiRegsh 2R &

KT =AM A ZEAT, Murray (1908) A4, fif 2250 2: X % 545 B (A. Romanus, 1561-

1625) 25— MEMI MM IE LA N EA R, EEEAR B i E (M%) PHES T

FEANAE, hs b, EREERA T, WHIRZ MRS, Bk TR A ES, K

TR R 2 R T BB I TS, f 2GS S AN — P 0He . B, 20 4 50 44K

25, BEEAREZHTZ BN ERR, HAh 7772 0Z 805 AT .
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312 E 3% A hoth 1

4R 2R HR B A = A TRAE I IESZ e B, SR R L LA 1 J LA 6 AR B 4R 5% 5
B DHEHE ST IE M AN EAE N IESE e B S AR vk, sUEBER A AT S LAAAIE
. SEEANBIBR R AT % e B S e EAEE I AT2E B, MR LTI, AW 5
BHEAHIE TSR . Rider #1 Davies (1923) & “55— AN WIHAFRIAANIE I I 5% & # 19
NP R g% K T (Nasir-Eddin, 1201-1274), A2 55— M8 = 2 AR SC2E T 40 55
KRN

FIEMAMERESNE 5 Bios . MAABC 140 O [ =ifF 3L, 2705 D.EATF,
| ZACB=£AOE, ZABC =/AOE, ZACB = /AOF. FH MWK a. b Fl ¢ F£om k] LIAT
F

a:sin ZBAC =Db:sin ZABC =c:sin ZACB.

KT RELEIFREN, R ZHERIRIRM T RGN, (HRGDE AR K
WEBA AL R . BRIk Z 4h, Wilczynski (1914) fRH, CAN=ME =120 R MM a5 2o+
TR, B4 NG B H) = A8 A A 0% 8 B L i R IR B 45 1 012
3.2 FH £

1R 2 ZORHSERAE 51 5 BUESCHF R 82 SR = M 20 RS0 DB, M2 4 At 2 R 43
B2 N . Day (1848) 5t : “MRAFHE =M T EE, MAE 2 1. BdE
A Bz 5 ORI ER AR SN e B ARG T . 5 AR A A B L s
TEAESE . RSO RRERIZIE S R/, H . A&, EEEERDGIET (R, "1
MU, =M 5 R Py, MBS R R R B VIR .

321 = R$HRAXF

IR T ORI . Emerson (1749) Wis: “WA =M%, Urania CEE R Z4)
LA EFEAIR TR BME, AP A KRR —Tprsn. "0 R =M%,
FATAT LA DRFEA IS 24T B2 ERAGE R . AT H . 7 55 o)

Wk 6 BioR, 1ER—&% ARG N RN, P AITE, MIH £ZNP F1£Z'N'P. CN I

CN/JgHbEREAR, NN BV, TSRS /NCN', HEifi ATk th ZCNNRLZCNN. ZEACNNH, EL40
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CN . ZCNN'FIZCNN, AR NN’ ZEAPNNH, H1/PNN% ZPNN f1 NN’ 7J#3 PN A1 PN
WG EAPNC /1, RIDAfEH PC, RIAAT A RIHIBRAHE .

Z E

P L
S N
Q
B 6 17 25| xiRed 36 % B7 rRwTZEAMEL thsEdk £

322 =A% L A%

Airy (1855) (& 8) 45H: “ULEBCAEY I ERIN, AN L =M2EEE T,
ERBANT KR A TR S RE LS T LT B HEFPEARZS S I BEAE, ATE A
R TR, TR BIR Z B R REREE U A X 80 . FIBUE T SFAREAE I, BATTAT LA
PRAHMER AR E RS R 15 NIk, =M — R ARG P LA %0 ST S . 7 8]

0

A '11 R E A. rr I S E RELATIONS OF TRIGONOMETBICAL LINEB. 9

of two ares in terms of the sine and cosine of the simple ares. Let
AB (fig. 7) be the longer are = A; BE = BF = B; then AB
=A4+B AF=A—B. Draw EG, B

o F @, perpendicular to OB, which will meet
ab G amd be in the same straight line, and

GL, perpend.\cu]arto.ﬂ(l audGM FN, ||
perpendicular to E H, G L
TRIGONOMETRY. Then EH or G T+ B M =sin (A + B);
FKanL—GN:sin(A—-B); '
CHorCL—GM=c¢cos (A+ B);
CKorCL+FN—cos (A— B).
Now the angle EGM = 90" —- MG C i
=CGL=0CBD; also EMG and CD B are right anglas there-
iorethctr:anglosEGM BCD, aresimilar; snd CB: CD :: EG: E,M
Cos A .Sin B

or Radius : Cos A :: Sin B: EM = -—-T—_G—N.
AndCB:BD::EG:GM,
GEORGE BIDDELL AIRY, M.A, F.R.S.
"’ oo ’ ’ or Radius : Sin A :: Sin B: GM = S"’AIS“’B —FN.
S 3

. BD.CG _8inA.CeB
Ao CB:BD::CG G’szc,B-—=.._ TR

CD.CG_CosA.C=B

NEW EDITION, REVISED, Y X OGO L =" YL el

RED, 1 amd CB:CD:: CG: CL OB 0

Substituting these values,

HUGH BLACKBURN, M.A, Sin A.Cos B+ CosA.Sin B

Sin (A+B) = —
PHROFESSOR OF MATARMATICS IN TUE UNIVERETTY OF CLASUOW. R

Sin (A—B) = Sin A CcsBRCo-'A SmB;

Cos (A+B) =Cos & . Cos B;Sm;\_:ﬁg?;

Cos (A—By— S8 A - Cs B+ 8inA Sn B

R
Or, if the radius be the unib of measure,

gin (A + B) —sin A.cos B+ cos A .sin B;

i sin (A — B) =sin A .cos B— coz A .sin B;

LONDON AND GLASGOW: 008 (A + B) = cos A .cos B—sin A.sin Bj

' - . 1D Co cos (A —B) =cos A .cos B+ sin A.sin B.

RICHARD GRIFFIN AND COMPANY, (80.) 1t is here supposed that A is greater than B, and that A is
TUBLISTIRIS T TR UREVLISITY OF CLASS 0, less than 80°. If these conditions should not hold, it would still be
1855 found that, by virtue of our conventions with regard to the signs of

B8 XE (=A%+i) (1855) #H#%
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=MERAR IR R, TIYRRRSIEE — AL . AR R, REAR. &
a7 B R R B TRT IR Bl HL o A AR A5 I 1) 2 8] B4 9% 2% 12 e Ry = Asin(eox + @) FORLAE,
BRELy = Asin(ox + @) FIEEFROy T 2. I =M, T BL T YRR S AEAS
[l ZI BT AL AL B ARSI TG (o B e is sl i KB . AR A IRah tR 18 4% el . 122

VF2ANIR] R fT 38 1 AT DA R — 0 — T I £, IR 3 S O R — . AP
Wr Bl & K2 R Al E SR E & F, AFNEERMEERE Yy = Asinot o« SR, WR%
SE I 2 A ELAT R JIE, A4 e RE 5 e A T 2% fal 1 2R 4L A T 1 ?. Wilezynski (1914) A9
“ULRTATEL, A2 i R A AR O ok — BT i 2R i 7 f, R ORI — il R R I RE R Bk D 1 AT
s IXAMLAELEE A N B (0 70 S P BAT B RO, IR B S A 2T, 7 12

Wylie (1955) thfigii: “LEAEIE WM 22 SRR PUI, 20 75 24 Y = A1 e BORIR
P Ho A 25 R 73 FR BB AREN AR 73 o H HOIX 5 L fe AR B s — R I B B 7 rh A
=M. TR FHORE AR LAY, ARSI N AT R A = Ak 7 L]

323 =A% HuAR

Jaki (1966) Fgi: “ A TR, (ERORN R AR T B N . T 1
LA TR T, I L R A SKRENE P — Rl R 7 R 2 T R T R, 7 7
SR B S BRI L, 5E M I P L % 0 SRR L WL
WA, U AR B ER E R R R OSBRI . AR

(1) HERR R M 1 BB 22

IE 7 FiR, NESQ AMBRIUZL, EQ RHBRMIELE, EL %M%M (Ann Arbor) It
ﬁ%%ﬁ4ﬁm%y,EL%P%%E%ULD%*%%%ﬁE%%?%OEﬂﬂ*%CLﬁ

3957 e H, IALE RIALCD H, FRATH ZCLD = ZELC =42°16'48.3", CL=3957 JiH.
Hlk, LD =CLxc0s42°16'48.3"=2927.6 5L i, Zififhy 42°16'48.3"(& L, &G 1940
MFRR T 511 JEH, XS 4 R A 2, [l
(2) RHANEGR KN &
Durell (1910) BSMyh&8 1y NlE AN 17 EEOPRINT .

D HYRB T MR L, LK RNy 4 Je e 5 SR (K 9), IEHLL
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KR S (R R A, RN RE .

2) EFE—AHER P AT, FFIEPAB fl/PBA, JE{EAPAB #1145 PA. PB.

3) HEH M Q, MIELQBP MLQPB, 5 PQ 1 QB.

&) $FREI 7 NN — S E) 5 — A0, ELRE TSR 4 R, W RC, RD, 15 CD KL,

5) Xf CD #EHATAF4uml &, JRE A H K CD SIE g R T . &EllE CD, &N
T R AP IR O e . B X BT, W DU T R B IE EE B A IR, W] DA H A
BRI, I T3 R A2 BB AR

e e Y

/
Xl N c

B9 M KAl i

33iteAe

=MEAEBLSRAEE N FHEIURAAG ) MM . Hart (1942) {E TR A4S “=f
o TR SYE RS EE TR felit, Mg SNEMARE =M. £, =M%
FEMLMERIRUAT A RBLE AT B, fER S5 EMKRE ) b, fE WIS b, ARG ZE
AR AR TE T ML KRR 3 £, AR EEN. T B, AMUGZ TR, &
AHERBEARTN, WERM=AMAFAEM. %R 7 TSRO DLV 2 B A Al
ANHT B, 7 20

=5 n] DLW & ] S BN AT RIA MR R R AR T O AL B AR L K
FEILEE . o100 T] R BT B A i BEAE DA AR5 ep BB L, i DA TR ok
RS EF P EBOTALE . KT AT 28605 B .

331 Hhr&F4HE

Todhunter (1866) (K] 10) #5Hi: “HA W 75 EANTE T A b 55 5 R L n] B AWk 2 [ 1R 5
Bk, AP = A EEMR L R RE B, SRS g A L, AL
B — Al I S AR ) B o 1% ) R T S A At ) H R B SRR S PR [ R Ay

FEF P bgs = B, BE A T4 SRt AL & . e, 21 AL B C
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HEIGHTS AND DISTANCES.

”
TRIGONOMETRY ® - |
119. Giren the distances of three points from each

other, to find their distances from a station in the samne

FOR BEGIWS-‘- 1N plane with them.
T"—’,' nI‘-‘ h; F
AT -

[l = -

WITH NUMEROUS EXAMPLES.

E]

Let 4, B, C denote the three points, so that 4B, BC
and C4 are all known. Let the angles which 48 and BC
subtend at the station be observed. At tlie point 4 make

BY the augle CAD equal to the observed angle at the station
.o subtended by BC'; and at the point ' make the angle
. : ACD equal to the observed angle at the station subtended
I. TODHUNTER, M.A., FR.S. by AB. Describe a circle round the triangle ACD, and
’ ! produce DB to meet the circumference again at S. Then
5 will denote the station.

For the unﬁla BSC=the angle CAD, and the angle
BSA=the angle ACD; by Euclid 11 21. Hence the
angles subtended at .S by B4 and BC are equal to the
angles observed at the station ; and therefore S denotea
the station. Thus Sd4, SB and SC represent the three
required distances: and we shall now shew how they may
be caleulated.

In the triangle 4.DC the side AC and the angles CA.D
and ACD are known; thus 4D can be found. In the’

Tonbon and Cambrivge. .t.f:;:n lo .;1.3%' nlt‘I thi[ sidesu]n.ra kllaov;;: y Dthus h:he le

can be found. Hence the angle is known. In

MACMILLAN AND CO. the triangle BAD the sides 4B and 4D, and the angle
1866. BAD are known; thus the other angles can be found.

Hence the angle 4 B is known. In the triangle 4BS the
side 4.8 and the angles 4S8 and 4BS are known; thus

The Right of Transation and Reproduction & resered.
B10 #£E&FH (ZAFAN) B%
=M E, LK /ASC. ZCSB. /ASB, iEHfE S s E, JHil5 SA. SB A1 SC.
A. B. C ZmfER—FHEL L, LIS H5HAPMW AR —KEL LRAESHE S AL
B, HTRFEUS 5 A, By C = s T BRI /M 1k 3 B T i 52 S rimfL
Jiik—: W 11, 1 ZEBA=/ASC, /EAB=/BSE, @il A. B. E =ffER. %8 EC
HIEK, SR T A A, XA SEA S, EAABC 1, CLI=i4, AR ZBAC; 7EAAEB H,

C.41Z/EBA, ZEAB, AB, AJ3kKH| AE. BE; ZEAAEC H, 41 AC. AE Fl1Z/EAC = /BAE— /BAC,

B 11 #eds Eby 7 ik — B 12 #eiz By k=
48
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"R ZAEC; TEAAES H, CVHIZAES, ZASE Fil AE, AJ15H AS. [FRIFELEAAES F A5 BS; 7E
AACS HH[ 15 CS.

ik W12, EA1ZASC = a, WIAASC 142 ©D , AC AT IR 0 /1 ZADC = 24,

MTATSRH CAD = ZACD :18°°2‘ 20 AT CAD FIZACD, HAHAZT# D. Bl D N

O, AD yHARm R [FE, ATAREILL BC UsZHIELG E, BLE 9IEAG, EB ARAREIE, 22
M (BRE R C) BN EFRA S,

332 At s A

SMEFAENEA R EZMIER, AKFATRT ORI A8 v B B e A, R A R RAT
RIS E B SR, PIERIAA S . i in 8 29 P47 (plane navagation). i
2R AT (traverse navagation). [&]4: f fi47 (parrallel sailing) FF 4 £ /i 4T (middle latitude sailing )
BEFLHIAT (Mercator’s sailing) 2022,

e 13, HfEZ M A AT E B I, AB BROMANATHIEERE .. 1 ACLBC, AC AfifTHIZ
JEZ (latitude), BC AT 4 VG PE 5 (departure) . 4RTAT AR B L 05 /NIE, AT DL 20 Hi 3R 1
2, BRAE 12 s E M = MBI EHUT A Z M AR T AC = ABCosA .
BC=BCsinA; MpEEgfR AR, il 14, AL AB 73 AR 2 /NBL, R — /NS AT LUFT
12 (BRI 5L, 2 AC = ABcosA. BC =BCsinA.

A 13 @At B 13 &AAT
2T FE R — AT A LR IE BT Ll D B — 2% Wt v, e 2 MELLAHUE L
AT, AR B [ A SE PR BT I B SR UE . AR OUT IR SRR, R AT
ROBREE, T DL B AN f BT . R4 BERUAT R SRR R — 2B AT, R A AR v
BiAT, RSB FRILS L EAE 1PHZERNEEZREL. oh, AP ENIT. RRT

FUAT ST RO 7 5, R0 AN ) 3 JBE AT RS R ) et
49
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34 %A XA

g s by AFSCHE, AR, AR 25 B0 A TN =M A sTak, i B4R
AXPHES . EHANESE, XL AR BRI E .
341 kw44

oA = A A BUAR AR e MRV ST I 1R, (BRI RAE Tk R A
TEPARRIBIA, i T — RIS = A R EERAR T xR T BN BT R £ (Aryabhata,
476-550) FFH IR IESZHINE 754K, BN T S EZ v LA F— 2 HAL, 2 FHEINEHIT
AR, AT 4R X (B JR—EH B (Al-Battani, 850-929) #illfE T &b, JEkK, i HESEE
W R =107, %N (Rhetinus, 1514-1574) i R =107 #ilfE%3, ZRHORMK . 23024
342 A X6 #hF

PIFAME ZR =R AXMESIE G, AW SEARBA R, AWEI BT I%. B
FAAECE R BTAT-F K (Abu'l-Wafa, 940-998) fEBEHLALIRI, VA E A 5% 5 F A A2 IR] (R0 E 25 2
A EEBCE RSN BIAR L L 5 o-5 R AU S0 S TR AU = A T A0 3 KR
KRR IEZ e B S W A E A, @)
3.43 & 3 ¢4k W

IESZER, RIZEMANEVR RS . 518 13D, Fhiases xX ek T HFEEk
U] T IESXE R . 15 g, (EEEeE E WIS AR T R T k. JER, HE
BUFFHE SO SEE B R AR TR WSS S VR — B . T E A S B
KHEM=MIE & E KT8 K A AL [ SR ] 1E 5% e B8, Aoz e B2 anitl, V&%
FRAIE A FMNR . SEEECA K N B ERGS H TASFRIRRE 7L . BRI E R
Forh 2L 7 RAVS I SAERTTE, AR X AR VA 5 A SO AR DRI

4 & &

RN B S0 SO PR DO AN —— IR AR R A, ZIouiE
R EA R . P BR-RES = RUBE AR AR AR A0 L, TR
RN AR EARBLAREE, (EX 2 70O SR R L D, TR R SRR R, #RRL

FRARITTH WA At R s AR =M E . KRR, &
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ATEA T BT 75 255 5

(D EMIGIM =AM “HRR” 5 oMt 205, SR DR R oA S H &
e WNOHBIFRE, =M% E GUHERIR /0T b, X T =5 HREE 0 (B AR A
MRS . B = AR R 2 R I R M AT & 4 e, P LARER S, k%
PRI BN = AR N — T LR, RHFE AR RN

(DIRNFFR=FE CHERBIRT 5 “ZI030” B SULEREM, /TR SR 7.
MEF M EMKE, =MFAEXNIT TN IEAEE T, ST AR S R TR A
RIbE, A BERAHE— 0 A se SO 2 SR A SR b, RIS SR, ik
B EHZR

(3 AAAM “FIRIER” , 515 TREBCF IR R, BRIt . Ay iedha
REBUEFIAFR AL AR RS AXHEHEATHES, BEN AR, 181804
TR —BIER T ik R, RIAIR LA BT, TR A TSR R, IZ A
JERBZE R, BRI o

B R

[1] ArHe N R E 2R i, i i P A R AR AR (2017 4ERO [S]. dbst: NRFH ki,
2017.

[2] 5KEE. HPM LA T RIECE B vk —— IR 5208 B A SO R[], BRI T
2010, 29(3): 14-16.

[3] %Ak, BRzs, virh . HPM UM TR A A0S 22 R %~ s ] B, 2019(3):
7-12+34.

[4] VEWRE). T Her LB SO PRR B AT [I]. LR AT, 2019(2): 37-43.

[5] Perlin, 1. E. Trigonometry[M]. Scranton: International Textbook Company, 1955: 1-3;136.
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[7] Woodhouse, R. A Treatise on Plane & Spherical Trigonometry[M]. Cambridge: J. Deighton & Sons,
1819: 28.

[8] Ve, 20 tad bk LLRTvE 7 = M STk Hh A A A X [0]. $h2zaiik, 2016, 55(6): 4-8.
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