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A study of derivation of the known formulas by vectors in

spherical trigonometry
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HESATS ABC# oo THA A, B, Cd #3te & BC,CA, AB S a7 % a,bc H
kel thiy 0% A, B,C9 @Rl =E Ziff O-ABCAAE Tify BOC, COA, AOB & # %
a,b,c7t "=t

spe] st O] s A, B,Ce (zEAH OA, 0B, OC% %% a,bca Azt = 5K
e 12 33 a,b,cs HiEHE B

oldf Amste whe 2l

a-b=cosc b-c=cosa c-a=cosb
laxb|=sinc |bxel=sina lexal=sinbd
7} "eh. = axb, axcd A ATE 4 A9 Ay 7 bxe, bxad 42{l, exa,cxb
o %:f4e) == f4B,Co 27 2o wehA
axb-axc=sincsinbcos A
BXCobX@=SIN @SN CCOS B ) creeerrermsrmsrssssrainmsissismsissis e (D
cxa-cxb=sinbsinacos C

7 Ryrgteh. = (axb) x (@xe)d HRE a9 Kt g (bxc) x (bxa), (cxa)x(cxb)
o) HHE £4% bed Jjs Zonz
(axb)x(axc)z(sincsinbsinA)al
(bXC)X(bXa)=(sinasincsinB)bJ .......................................... (D

(exa) x (exb)=(sinbsinasinC)e
ol BAtR7E L=t
axb, bxe, exazA 5 ¥E AT ©EH
axb-bxe bxc-cxa cxa-axb
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axb-bxc=(a-b)(b-c)—a-c
bxc.cxa:(b.c)(c.a)_b.a ...................................................... (m)
cxa-axb=(c-a)(a-b)—cb

~sin ¢ sin a cos B=cosccosa—cos b
—sin @ sin b cos C=cos a cos b—cosc
—sin & sin ¢ cos A=cos b cos c—cosa

7} FERS. o)Ae I8 1 cosine g flo] =}, ‘
axb, bxe, exa 24 F WEe ffhe s

(@xb) x (bxe) (bxe) x (exa) (exa) x (@axb)

(@axb) x (bxe)= (@xb-c)b- (@axb-b)e

m
(@xb) x (bxe)=(a-bxe)b
S 1 1 | (V)
(bxe)x(exa)=(a-bxc)e
(exa) x (@xb) =(a-bxc)a
o] BIrEEE o] So) 4
(sincsin a sin B)b=(a-bxe)b
(sinasinbsinC)e= (a-bxc)e
(sinbsincsinA}a:(a-bxc)a
ol whely
abxe=bcxa=c-axb
=sincsinasinB=sinasinbsinC=sinbsincsinA --------------- (V)
ol BAR7E Rarsta = sine y:A)
_sina _ sinb _ sine

sinA = sinB  sinC
b B . o] Hike Spiegel K&9] Vector analysis ¢] % Alodole}
5 ie] {72 a
axb-(bxe)x (exa)
=(a-bxc¢) (b-cxa)—(b-bxe)(a-cxa)

=(a-bxc)?

axb:(bxc)x (cxa)

=(bxc)-(exa)x (@xb) =cxa-(@xb) x (bxe)
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(a+b) (@axb-bxc)+axb-cxa
= (a-b) {(a-b) (b-c) —a-c}+(a-c) (ba)—b-c
(a-b) (axb-cxa) +axb-bxe

(c-a)(cxa-bxe)+tec xa-axb
= (c-a){(e*b) (@-c) —a-b}+(c-a) (a-b) —c-b /

cos ¢ (—sina sin ccos B) —sincsinbcos A
=cos ¢(cos ¢ cos a—C0S b)+4cosbcosc—cosa
cos b(—sinbsinacos C) —sincsinbcos A J
=cos b(cos a cos b—cos ¢) +cos bcosc—cosa
o] warsta o] 5% fiiiisl e A2
cos @ sin ¢ =cos ¢ sin @ cos B-+sin bcos A
cos b sin c=cos ¢ sin b cos A--sin a cos B
cos b sin a=cos a sin b cos C-+sin ¢ cos B
COS € $in @ = COS @ Sin € Co8 B-4-sinbcos C

cos ¢ sin b= cos b sin ¢ cos A-sin a cos C

cos a sin b= cos b sin a cos C-+sin ¢ cos A

), o] -2 Jf 3 cosine @iHlo] k.
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sina sin b sin ¢
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@i gts 4 B'OCY, C'0A!, A'OB' = %4 o, ¥, ¢’ 7} R}
o] =

sin(A+a’) =sin A cos a’+cos A4 sin g’

_ l@xb) x (axe)l . axb-axe
- sincsin b ®'-c’)+ sincsind 16" x ¢’
- laxb)x(axe)] exa-axb , axbaxe |(cexa)x(@xd)]
- sincsinb sin bsinc¢ sincsind sinbsinc
=0
ol A+4a'=180°7} = vh. o] st
A+a'=B+Y =C+c’'=A'+4a=B'+b=C'+c=180° ’
7} Rard Aol
bxe cxa axb o ...
E}%q] (]l[)oﬂ/q aybscr:ﬂxlloﬂ Sina ) Sinb £ SinC 2 ﬁkﬁ]‘tﬂ
bxe  exa _ exa  axb
sina sin & sinb sin ¢
bxe  cxa N/ ecxa axb )__ bxe _axb
“\ sinea sinb )(\ sin b sin ¢ sina sinc
cxa axb . axb‘ bxe
sinb sin¢ sin ¢ sina
..................... v
_(_cxa  _axb ( axb . bxe )_ cxa bxe
_( sin b sinc / \ sinc sina sind sina
axb bxc . bxe cxa
sin¢ sing sina sin b
_( axb bxe bxe cxa )_ axb . cxa
“\ sinc sina >( sina  sinb sinc sin b
o] ek o] gl 4
sin Csin A cos b= (—cos C) (—cos A) — (—cos B) 1
sin A sin B cos ¢= (—cos A) (—cos B) — (—cos C)
sin B sin Ccos a= (—cos B) (—cos C) — (—cos A4) J
o] Eazsta =hebA % 2 cosine B A|
cos B=—cos Ccos A+sin Csin A cos b
cos C= —cos A cos B+sin A sin B cos ¢
cos A= —cos B cos C+sin Bsin C cos a
7b B A o] RS 5 1cosine HiHle] Wgte] me BT Hikel =}
. . v < . bxe cXxa axb
O] = A Al 0. SERE ] -
t}noﬂ T 7 3 cosine Q(E\Ua %gdﬁ_ Bﬂ%K(VH)q]’ﬁ a,b,ctﬂ/ﬂq] sinag ’ sind’ sinc g
RATH



e g REZfAEY BEAKRS BH0 3% B — 903 —

bxe cxa bxc  cxa cxa _axb bxc . cxa axb  bxe
sina sinb ) sina sin b sin b sinc¢ sina sinbd sinc sina
bxc _cxa { bxe _ cXa cxa axb\ _ bxec g;@_}
sina sinb ! sina sinbd \ sinbd sinc¢ sin @ sinc
i+ bxe axb >< cxa bxe )_ cxa axb (0
sina sinc¢ sin b sina sin b sin ¢
axhb bxe )( axb bxe cxa axb axb % bxe bxe % cxXa
sinc¢ sina sin¢ sina sinb sinc sin¢ sina sina sin b

__(axb bxe ‘)!(axb cxa\)(bxc. axb\ bxe ch}
“\ sinc sina / ( \ sinc sin b sina  sinc¢ sina sin b

axb bxe bxe cxa axb cXa
+(s'mc ‘sina >( sing  sinb /  sinc  sinb
o] Ha d47A4
—cos C(sin Csin A cos b) +sin Csin B cos a
= —cos C{(=cos C) (—cos A) — (—cos B)}
4+ (—cosB) (—cos C) — (—cos A)
—cos B(sin B sin 4 cos ¢) +sin Bsin Ccos a
= —cos B{(—cos A) (—cos B) = (—cos C)}
4+ (=cosB)(—cosC)— (—cos A4)

w2k 4

—cos Csin Csin A cos b+sin Csin Bcos a
=cos A(1—cos?C) =cos Asin’ C
—cos Bsin Bsin A cos ct+sinBsinCcosa
=cos A(1—cos?! B) =cos Asin’B

o] Sl A A AKX
cos A sin C=sin B cosa—cos Csin Acos b
cos Csin B=sin A cosc—cos BsinCcosa
cos BsinC=sin Acosb—cos CsinBcosa
cos C sin A=sin B cos c—cos A sin Ccos b
cos Bsin A=sin Ccos b—cos A sin Bcosc¢

ocs A sin B=sin Ccos a—cos Bsin Acos ¢
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