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OB =sin ccos 61 —)+ sin ¢ sin :9_7")+ cos c}c),
OC = sin b cos (9’:1,"—.L sin bsin 9';+ cos b}c),
% ((ﬁ-b—c’*) =sin bsin ¢ {cos § cos § +sin @ sin §'}
+cos beose
=cos b cosc <+ sin bsin ccos (8 —0).

B 0-0=4 \0’1?‘00. = cos @.



92 x 7T #W} B

B 5

# cos @ = cos b cos ¢+ sin b sin ¢ cos 4,
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PQ = (a+B+y+0) =a+ B +y 45 +2(a-B)

5> 5> S o > o 5>
+2@y)+2(a-3)+2(B-y) +2(8:8)+2(y-3).
> o S o
serp (a-B)=(y-8)=0,

BC o @ _°
= 9tan30—v3, 8—\/;

Y ab (P OA) _ab O (———(/)
. —
(a ) = \/ cos Q, cos

V3
=713 absin C,
2 2
B FQ2=1-+a2+bz+b—+0+—2—:absinG
3 3 v 3

+ 2 abcosO’——‘ZabcosC’+—Z—.—ab3inC+O
3 V'3
4, 5 1a 4 .
=§(a +b —abcosO)+7§ab31n0.
A a%+b%—ab cos O’=%{a2+b2+(a2+ b%—2ab cos C)}

= le—{a2+ b2+ c%}.

L\,| =

=M ABC Z KIS s==2a-2bsinC =2absin O.

% PQ2=2(a2+b2+cz)+is
3 V3
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B @ O, c WA, Hom P, Q, R REEE= A
iz, G 55 ABC Z &L, M

5>

PG=PD+D0 = 3+B‘§27

PG =+ B4 2 0B+ L @+ 5By

a?  a?  A4c? 4 : 4
=_ _ 42 R T —~—ab
3+9+ 9 +3v3absmO 9a cos C

2 2 2
—‘—(ll +b +C)+t{7—8

B @, b, ¢ ISEHR, i
PG=QGF=RG
#sa G RS IEZ 39 PQR ZEi.

23 HAEEREZ = ABZ =8, EEZIR, &0
B8 2 JE B RO — 26 B =50 B 4 [ PR RS-
son’s line)].

i 65, 0 BEHLG [FRE . 4 Bryim BC Z
ER A P B4 AC 12 Q; C % AB R R &

Od=a, OB=5, OC=c, OA] AP;
#% (04 4P)=0. @
® AP= AB+2BC =% -a+z{c—b}.
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Y

7"

VIBLERA (U b, 15
[a-b-a+z{c—b}]=0,

> > - 5 >
B (@+b) +2{(@-c) — (aeh)} =a?=1r
2— b
it xa’—'r-» (E—%

(@ec) —(a-b)
_ > = 5 5 27 & o
E’ﬂil‘ 0P=OB+2;BC=6+ -)T—)— (a.ab)-)'(c—b)
(@ec) — (a-b)
2 o - 5 5 o
_{(@e0) ~r*1b+ 2~ a-b))e,

5 3

(aec) -’Z-Z)

¥

A% 66 {(d br—'r }c+ 7;1(3.2)}9
(@-b)—(bec)

)
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{(b-c) —'rz}a+ {'r2 (c-a,)}b
(b.c) - uz c)
L4 31 b e 7 B 1 (1 )] P &
{(2-¢) — 7+8)}OP+ {(2-5) = (8:0)}0Q
+{(B¢) = (2+)} OR=0.
R {(@ec)— (@8)} +{(a- b —(B-0)}
+{<7>-Z\ —(2-:)}=0.
oA (1210), 4 P, Q, B —< By JL 4R



BEME ZRZFE

§38. =RZEARE
M =4 0, b, ¢ 24 R, MERRIER B
(;’[_I;.Z])

Borb [B- 01— B @ 2 B B— B = K2R A
T B— .

LIS — O B, fE OA=a, OB=b 0C=c, #
1l 0ABC BIifE—iT AT, U n REEH OBC &
ZWERr 5%, S FILEEE OBOD 2k, V RAFTATZ

B, 1% [5-c] =ns,
#* (a-[b-cl) = (a-n)8.

{@-m% a R0E %K L ENEBE OWIHEEADFG
F2 OA, #  (a-[brcl)=04-8.

W 04 i n 22l 8135, 04-8 T LB ERR, #
Fe=x1, I (@ [bo)) =V

113
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B 66
FE=R2ME, ARAETFENZRAF Ble=1, i =%
ZIRAFEEBIE. X2 MV ZiiEEA%E mitsFei

B
REHR2H, 4 (b [o-a)) =€V,
(¢:[a+5]) =<'V,

A= R LM, FERUB S KR Z B
FRAET,
(@-[b-c) = (b-[c-ad) = (e[a-hD. ()
SR 2 S, W= B2 5 i 2 8 5, e
(@-[0-51) = (b [a-e] = (¢- [bea)) = — (a-[b-c]). @
BRI AF A HSE N, i (a-(b-6))=((bc]-a)
AR R B, ST RS A28 @ b-o).
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g D), (2 =X JAHEZR

e ) e I Y S > -» S5 3

(@b-c)=(bca) =(cab)=—(acb)=— (c-bea)
e

=— (beg-c)=¢€V. (1401,

BRERHRL KRB L XA V RRRE &
a-b-0) Hik FEE.

% (a-b0) =0 B, ZIZH THEE R, = BRI
i 4.

FRARAOD, T Bl b=c, W=BR
i, #e

8

0"&
°~¢

) (1402)
BLRBE IR RE W R wEEZ.

§39. BAEZZHEN

3 5 o
Ra b o [E—ZSM MR L2 EB1B A, A, A4, B,
Cy R

5 o o
v j k
5> o
[b-c1= E.B,B,
foto,o,
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S 5> o -
[b-c1=1Ti+ Jj + Kk. )
- > - >

18 a=A1+ A5+ Ak,

ﬁfz @-10-¢]) = AT+ AJ+ AK. @

BB (1), (2) =5%, 5 4m: 4% [b-0) ZMRepZ 4,5, 5 B
B A, Ay A, eV (beol)2 MR i
4, 4, 4,
(@'[bec)) = B, B, B, |- (1403)
lc.c,0.
MUEATRIRA B2 B, TN k5 2 (1401); R
@b o) =0 23, 9oy 3E BLATRIR T2,

§40. =RZBERTEE

AMAT =4 a, b, 6 b W o L RFMB—I, [bee) @ a
2 KFHAB—% (a-(b-0)].

RHBLS, [bec) BER b, o FHE2 76T [a- (b-0)) Al
RE S (Bec], #hela- (b-0) 17ED, o FSE 27T k. 1K
R AL VR, T

[a+ bec)T=2b+ye, 1
Pla WORTH. 7 [a-0- b0)1=2(a-D) +y(ae) =0.
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K 7, 2, (B-0] = 2R ATt p A7 = Sl i, (1402),
i H B AR

- z _—-"
(ﬂ-G) ’a b)
%\ R B s=Aa-0, y= -\a-b).

ALK, 5
[a-b-0)]=A{(g-0)b— @ B)e}.
Bz A BBk USE 2 R BCEILE, TR
S SRMPAFRASIIY, BICHIET ,
8 a, b, 0 B TZ il R RERSL
gm D SREMERE, 0 =0, W_EXBA
65 [B-1] =M {(e-0) b (B-0) o} =Ae:+0. (@)
Mb-o1=n be n BEER b ¢ FEHLEMK) b o n
ZRIFEIET R LI, H [o-n] = o+ by,

& [c-(b0)]= bty = c?b.

A (2 &, 1% ¢%b = \e2b.

HOA=1,0fi [@ (bc)]= @-0b-(a-bo (1404
BRI RIEAE

5> 9 -

[(3-¢)-a]l=(a-8)c— (a-c)b. (1404')
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§41. =RJEZHR

B Ao IR A e R S en, T MR A R &
e et A BE R L. Bl %Ka, b, 6 d, W MUK
AR R R 2 b

[(ad «(eed ], {a [b- c-d)]},

)14

.Lch,

&4 Ry

-

[(a-b)- (c-d)],  {a-[be(er
AR

0

1 R((a-8)-(e-d)) th, 4 [o-d)=rr 73

- > 5 - o > 95 I )
([a+d]-[cd]) =([@-b]-7) =(a-b-r) =(a-[b-r]),

o {@-8) cod)} = {a-(b- (c-d) 1}
SRR R, 7
((@-51-[owd V=@ {b-[e-dW) =L@ {o(b-d) - 33 P}

= (2-0) (5-d) — (aed)(Bec). (1405)
# a-c b-d, LRBE

b)) =(@)2b)2— @by
A a, By K a tEEIEH -2 Eia B yE b ZHE,
P2 WA

(BY' -vB)2+ (ya' —ay)?+ (e — Ba’)?
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= a4 By (a4 B2+ y%) = (ad’ + BB +yY)?
MR (Lagrange) A AT 12
2. [(a-b - (c+d)) 45 [a-5] B [c-d] 2 el
B2 bImpch: o b A el (a-b]- [o-d) e
2 b = RZAE R LIRS o d LA b
(@b - cd)IfEQ, b e, d 72 Ak

fety (a-b)=r, (o-d]=s, W7
5 o S - 5 o o ] 5 5 o
((@b - cd ]=[r(cd J=c(r-d)—d(rec)
—c(a-b-d)-d(a b-o),
- > 5 o > > o e )
[(a-b)- ¢c-d)'=[ @a-b.s]=b(as) —a(b-s)
—b(a-c-d)a(bec-d. (1406)
8. {a-[b- (c-d 1} =[a- {?(Z-@-&'\/Z.Z)}]
I 5 o -
=[a.c](b-d - [a- d]( -¢).(1407)
[
HBE—FEHEN e ZR
§42 ERAMSI

1 M=% Ala,. e, a,), B(b,, b, b,),C(c,, ¢, ¢,) F
B — Gl 2 T R Bk B R V.
BLOA, 05,00 1538, BW—ir,  0is, HATHMY
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B SRS OALC 25548,

15 .0B.00)=1L .
V=-+:(0.-0B-0C)=— b,b,b,
2. R=[HBZELDL-
—_— D > 5 — 9 -
fnfg 67, 4 AC=b, CB=a, AB=¢ L] « XEHNS

AR ZEN K, = AL, BE TR

2 > o .
—[ee] +[e+d] +[e-c].

_— > — —

ik AH=.(C+CH=AB+ BH,
- - - - >

7728 b—-azle.c]=c+y[e-b].

-

DL BORZ.H e-beb) =0, &

G > >
b%2—z(€-c- b) = (c-b).
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R R e R
i x:é“J%é’_’)ﬁl:"b_;if_f"},’=_i‘l,;l’;_.
e-¢-b ( -c.b (e.b.¢)
— s '—)‘»a 5 o
i AH=3-{%% 2.9
(e e
3. R <ML
R Al ik 32 O BAMER
i 5 -
”O=m_c’~s:42 BO - yle b]

A
!ﬁll A8
- -5 -5 -
= flrc+a;:; -c]-u—lrb u[e b1
2 2
= -5 3 >
le(b-('ﬂrr'e-c'b)—*——%b‘.
3
(a-b;
T=—353
2(e-b-¢)
V}‘I; % -
—_—
AO=—C+ -'(_,a_; ;,‘[e'cl
2(e-b-¢)




122 9& ﬁ ] ﬂ%

Ve R Y I Z B . Wk 2 7% B, W74 A0 322,

%5
el 1_ ) aZbZ m,gz O
_R2= A | — Z —_—— . ,Z.
O =3+ meorgma €

> > > - = - =
B (eb-c)?=(e[bec)) = b%*sin* 4,([€ ¢])?=c?

z ‘_f‘f’)_, (e t-0) =0 H i
2(e-b-c)
2_ ¢ atcos?C_c*sin® A+a® cos'C
Bt R 4 " 4sin‘ A4 4sintd

fB csin? A+a?cos*C =c’sin® 4 +a*(1 — sin* O)

=(c2gin%2 4 —a?sin C) -a?.

a _ " v
1 IE5 2t sin 4" sin C” e ¢? —-a*sin*0=0.
2 a
Wi “osin 4

4. ZHBZT TG IR O BEL RE
D T, A O EO IR L A

5> S
—
meu, g AG-"1S
— 2 (2. .~
aH-3-L%0) e,
(€-b:¢)
- > 7 -
—_ = & -
A =-_§—c+—(_,g—_,£3—-{e c],
2(e+b-c)
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b & |y o 2 RZRH,:
[
69
“ A -1; 1 -’—(; -
Py -—v) [§ (a-b) '_-+
0G = 4G — 4 :3—{,—27—’)’—»—)1_('6],
(e-b-c
— — —— e ) =Y > N
G11=,1H—,<G=§b__icW_La_}i_[e.c]
(e-bec)
— —
5'd GH=204G.

——

st 4 2em) GH = 206G, IR GH 1 00 AT — 3t

Rz G, MREFEn O ¢ H S35t
S PEES A ZE AL, R R

—_ - -_— - —_— -3
fmfE 70 4 Od=a OB-=bh OC=c¢;
—_— — Y e - - o - - - 5
[CA-CB)=[a-c-b—c]l=[a b]—-"a-e¢]—[c-b].
— — - = - -
Fhz, ([C4:0B])* = ([a-b])*+ ([a-c]))*+([c-b])?

—92([a+b]-[a ¢ D+2( a-c1-[c-b])
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—2([a b1-[e b)) (1
BBl A B,C, Jor 0 B, CA AB 842 i 5,01

C

/[\\
/ l :
0 —— == >p
AN //
\}//
i
w70
Siop T AOB i 2B 13
o = > = - -5 >
({a-b])- "a-c])=[a-b]-|[a c]lcos A
=48;,3 x8 ;0 x cos 4,
> > o > =
([asc]-[c-b)=|[a-c]|-i[c+b]|cos(180° =C)
= ~48,50%S8cppxcos C,

- N
(L8] +Co-b1) =480 X Sy0  cos B,
b [@8))%2=28,,.)%= +8% o,

VLA RE (D) &, S FE AR A 73

Y, ¥ cy <) ¢
62.13(:‘ = ‘52:103 + SZBO/, + 8% 4= 28405 X Sioc X cos A
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— 28500 ¥ Spoy ¥ e08 B =280, X Scop cos C.
PR A B CYRE A 7
82,50 =8%408 + Sp0c +Pc0u-
6. [ 09T RS T B i Z AR AR AR T L T,
e SO RN L
e EBlacik B A BB R S 2 EARE PAT R
(b cl, [c-al.

upt TR ER— L) A B, P ZHEE—PH bk

fii (839
- - - 2
({b—a}+[b-c|-[c-a])=0.
- o - N =
{H, (140%), [Lbec]-[coa]=¢c(b: -a),
= - o -5
e (b-c-a){(bec)—a-c)} =0;
5 - S 5
[ (b-c)=(a-c).
18 70 kB,

BO + 04 = (c-b) +ad= 247 2(-1;'(;))+a2
=q‘—2 Z-Z +c®4+b%= u;— Z)2+b2
~c4 +0B".

BCEk M TEARANZE. S B 2 RS — B 1K 837
Z55 15, 16 ), BePd35E 245 g iy e
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-5 BN

el (@B By ily-al.
P a-B1087 ][y a1 B lE— & ¥ st in L
S, I b 2 ST L. S A I 22 7 9 S e
(Ta-B1-{[B-y -[7-al}
=[] (y.[y a1+ ~B([y-al -y}
= ([Z-él ~;)<_;;, B) =0

)

=(a.3-y)% @

=~

B (e BT A EZ A

- - - >
a=gi+ajra'k
- > - =
B=bi+bj+0"Fk,
- - - -
y=citcj+c'k
5 > . Lo - o >
(a:B]l=(@b —a'b)i+(a b—-ab')j+ (ab —a'd)k,
5 (1) R 0 19— o 14 855K
lab'—a’b ab-ab’ ab-ab | =|aa a’' |3

be' —b'¢ b'e—be be —bc i bbb

I ca”"—c’'a ¢'a—ca ca’—-("a,. e e e
§43. 2K
, - - S5 S e B B
A, 1406) [[e 6] -[c-d]]=c(a-b-d
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Y R =
—diq-bee) =b(a-ced)~a becd)
5
b.c

3 o g - e e e e I I
g dia bee =cid boc)t+blad-c)tc(a b-d).
- B s s ]
S XERWHEP —Kd B UARPRZEmM=%Ka b, ¢
’_’./—;-9—' ) S 5
%z d-g. LD 21+Zig:f_':_> olabed) (1408)
a-bc) la-bec) (a b c)

B 3R B AL A 912 T S PR AR £ BB S (@- 5+ 0),
B a— T ARZ A -0l (a-5-0) o, 11 d 5} a T

Ba b CHIEi% @ b-O=0, Bl (a-b], [bee), [c-al
A S R AL ot R T2 25 . #cHE— %% P,
ST e

p=zla-8]+ylbc)+elc-al oy

2, y, 2 BB EZ IR

Plab e SRR (1) S,

(a p) J(a <b c), (bou)=z/a b c) (c p) x(a-b o)
Uz y c ZMiRA 1 X £400 1%

pla-bee) = (@bl ;)+[Z-ZJ(Z.3)
+(c al(b-p). (1409)
BB d WORIL, 7Y
(@-5)(a-b-¢) = (8:p)(s-a-d) — ¢-p)(a-b-d)
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PP T 5, 3997 B ESRIbE L.
1409 S, B EZ a b, ¢ fAE—75TE E, 8
(Z~z 3)40
# (a beo) =0, QIS p 4 a. b, o .2 A H2BI 05 3571
[a+b1(c+p)+(bc1(a-p) +[c-al b-p)=0. (1411,
B R SEE b Ay R 225 BT et B, 0 0 A5 AT
WLEAROA OB 00,00 R, EALIMIRS
sin A()B cos UUD+ sin BOC’ cos A( '1)
+sin UOA Cos B()\Zl'::u, (1412)
SRz 4, % el 1k S P— PR E T T ) 5
WEXE 35 OD' 1 OD & if BV LA 4 i, A2 o £
5 (Rl D 2 i)

B 71
sin AOB sin COD + sin BOC sin AOD



Erg R L RZFIE 129

+5in COA sin BOD =0. 11412')
= = o
W (qebee) =0 (1410) iﬁi}ﬁ
= - = il =y -4 = O
(wep)ibeoce ,W +(b- p\wc-awt)+ c. p)(asbed)=0

FLd R (1411) FRA-# AT
$4. FEZAZEEAR

J § 56 rh AT sk BRI = fy 2 A B R
G2 ik, ASRADE ARG 21§ 43 208 1412
A

sin A0 5 cos COD +sin POC cog AOD
+8in COUA cos BOD =0,
sin 408 <iu COD +sin H0U sin AOD
+sin COA sin BOD =0.
i d LSRG, VL [

1 o d=b o b—d boe=B M ae=A+B; q
(1412) 524%  sin A cos B+sin Beos 4 —sin(d+ B) =0,
f'd sin(4+ B) =sin Acos 5 +sin Beor 4.

0 e d Lab-A b e=B fil & o= A—B, i

sin(A— &) =sin A cos B—sin B cos 4.
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o

Q.

FS (14 mo K

=y - //\\ T /"
o d=a, a, c=—. b, =4}

P ;o )
(1412) £33 5% 5L11A+":()d-\—2—+/1>=U,

4

o

4 4=b, ¢, d=-- d,c=4, 13
—sin(;+xi>+(rosA=O,
s‘in(-g~ -+ A)=u,»s A.
A Y /" ™
A d=b,c,d=4 a,b:-»—z—, pis1
T
—snl(-‘)-—A)+(r)sA=O,

iy
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= [ (1412) B

v

W ‘ &
—sinf{ —— B)sin{ — —
sin B’,mn(_) A)

/ “

+sin 4 sin B -+ sin(% = A——E"> =0,
14 cos(A+ B)=cos A cos B—sin 4 sin B.

/\\ /N 7N\ T
8 4 bc=4 da=25 b, d=-z—, Jilipss
cos8(A—~ B) =cos A cos B+sin A sin B.

oA A K ol 20K .

§46. PIE=meRALT

72
il 72, ABC 18 —3KTE = £4 7%, O 1S5k, OA = a,
OB=p4, 0C=y B15EYr% U a b ¢ 4 BC, CA, AB
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#Fm LA B C 04 OB OU B F.24810 4, pa. Dy e
YD CYEa T E L e
S —_ > —
1. % OB, 0 4% OE. OC 7 OA LZ S
OB=0B+BB, OC-+C0C,
—_— — —_— — _ —
cosa = (OC-0B) = (0C +OB)+('C.B B)
_— _— —
+ (OB -CC)+(OC BB,
MOB | CC' OC | BB e kX% ~ K145 i 1k 2 OC
&2 it Bk A MR, B

cos @=co8 b-cos c+sin b sinccos 4.

Hy 3 L iR, AT AR A =5

2. ek [[a-B8]-[8-7]1=Ba37). )
PATHEY [L?‘*E]-[[g’)-;]'j:sincosin @ sin B.;I

- 5 -

B([a-Bly)=sincsinp, 6.
AL o, # [:i:mcsmasm /f—Bsmusm L

5% sin p, =sin g sin B.
s e S 5 s 5
A h ([y+alla-B]l]=a(y-a.B),
- 5
¥ sin bsincsin Aa=asincsinp,;
Fii'4 sin p, = sin b sin 4.

; . i 4, Sina@  sind  sine
'r 3 3 SEJ {3 = e =
SR (), (3) =X e sind sin B sin(C’




L SHuE %izgﬁrf 185

S5 2 =
3. th ([u~bj-c)=t’[bocJ-a)=([c-a]'b),

¥ 8in ¢ sin p,=sin g sin p, = sin b sin p,.
g - o > o

i [(y-a)-[a-B]] =a a3-y)

R sin bsin ¢ sin A=gin¢ ¢in p,

=sin ¢ sin p, =sin b sin p,

gin b sin ¢ .

e sin p,=————=sin A.

sina
] . sin esin @

g, % sin p, = —————sin B,

gin b
; sinasin b .
sin p, = ———sin C.
A 8in p, = sin ¢ sin A=sina sin C,

sinp,=sinagin B=gin bsin 4

sin p, =sin b sin ' =gin ¢8in B.
§46 HE=—MERHEG

1 & ABC, ABC. BWE L=l AL 5 M
ABC. A, B C ZKFf il &4GFEN. 1
cos AA =cos BB’ cos CC —cos B'C cos BC'".
iSRRG R
(By)=a [5yT=n
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5 (a- GL)~([/v 7108 7).

- —
B[Rz, (a-a')=(/5-B')(7~7')—(/3"-7)(/*3-7'),
Ep cos AA" =cos BB’ cos CC’" —cos B'C cos BC'.

ERZAPRAIE RN iy, MK AEUE Z R 1L3XoRE
SR

B\ 73
2 ABCD BT L2 (8 73, L 15 AB. CD
ZERZ A, (5 2 Gauss’s formulae)
sin ABsinCDcus I=cos AC os BD —cos AD e BO.

B REIRGEHEE WZ{fsili‘cﬁa /3 y, o, B iR
AB. BC,UD. DA #Wz iz ESH o, B.v,5 ml
[a-5]-a sind7}

(3+5] =¥ +inCD.
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-5 =

o ([aeB1y00) = (e, )(53)~(a-5)(B-7),

= —~ sy Ey
EEES sin ABsinCD- (' +y)
~ 5 ~ ~
=08 AC cos BD—cos 41 cos BC.
b4 («'ey') =cos L,
[7'4 sin A sin CD cos L

= c0s AC co: BD—cos AD cos BC.
8. s kbih, AC, BD 227447 M, AD BC 27y
% N, Rt
sin 4B gin CD cos L+ sin AC sin DB cos M
+sin 4D sin BC cos N=0.
R A B C,D RfE—K(E LRy B2 R?
1% EBIReE:, 15E 4K

([;.é’].[;.;])=(Z~;’)(5-;* - 1;-(::) f/; ;),
(83703 -B) = (3:3) (3o f3) = (a-B)(7-8),

-

([2-31-[A-71) = (a+5)(57) = (a-¥) (3 -B).
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