
d 
flYlYl  

/ 

riurw~uud~ns~nsuain I 

(Right Spherical Triangle) 

3.3 npuQdLuLhf (Napiets Rules) 

3.4 n B ~ t t 1 6 q ~ ~ ~ m u ~ n $ o u ~ ~ ~ n 3 ~ n a u ~ i n  

3.5 n i ~ r ~ f i ~ ~ n i m l n n ~ o u ~ i i ~ n f ~ n a u ~ i n  

3.6 n.r&fiin?uuodmu~niuu~%dnfdn~u~in 

3.7 m~L~i j~~ l i (d$?  (Pelar Triangles) 

3.8 m u ~ n ~ s u ~ B ~ n ~ ~ n a u ~ w i n  (Quadratal Triangles) 

~ r n n d ~ ~ ~ ~ d d s r d ~ u p ? ~ " s e ~  q 

~~"~q in f lnw iun i  3 ~luuAj WUnfln~7muifn 
d 

I. uonKnam:uo~munauu~B~nf~nau~inl$in"~muKnwm: 

2. a i1dfmmi fur i3~n iuodmu~~$uu~~dn. rdnaua in~~s~dn~uod 

LULQ u f l 6  

3. o~u~un~a~mnninuo~mu~n~uu~B~n.r~nwu~inM 

4. ~ ~ f i g q n i ~ d  m u ~ n d s u ~ 3 ~ n ~ ~ n a u ~ ~ o r l i n u ~ a 0 ~ h u I ~  ~ d u ~ i n ~ u  

QI n  uilfiQiq n n.r8 

5. ~ ~ f i ~ ~ n l ~ d ~ u ~ ~ d ~ u L ~ ~ n f d n a t ~ n u ' 1 ~ 3  (isosceles spherical triangle) 

16 

6. L ~ ~ ~ ~ i n 3 8 ~ l n ? ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 3 d n ~ ~ ~ 1 n ~ ~ i ~ ~ 6 ~ d  





p101d 3 
~~ur~&udansansruaqn 
(Right Spherical Triangle) - 



J J 6 A'w nuiulq yu~~da:yuuo~mu~~nuun3~nnu m~ind1?n~una~~~uio1w'~un?'i i 

an a ~ m 5 i i ~ C u ~ i f i ~ i u K ~ f i ~ a ' ~ : ~ ~ i ~ K i ~ ~ ~ a : ~ ~  luinini1ncuun~n~~:uiu (plane 
e: J 

trigonometry) UU I<UlPl  ~ E ~ I U L M R ~ ~ T L U I  (plane triangle) U(IY ~ ~ ( I ~ ~ I H ~ ~ M I ~ ~ ~ I U ~ U ~ J ' W ~ '  
na a J ~ ~ M ? ' I A W ~ : ~ ~ ~ U ~ ~ I ( I ~ ~ ~ I U U B I L ~ J ~ ~ J ~ ~ U  (spherical trigonometry) ~~/~VIPI~NIULH(I~U 

dl W A '  J ~ ) ~ n r ~ n a u  (spherical triangle) ~RLI~ULUQJ(IUU ~ ~ ? l n w i s  ~~n3d~i(uan'u WIULH~UULQJ 

(1) sin a = sin A sin c 

(2) tan a = tan A sin b 

(3) tan a = cos B tan c 

(4) sin b = sin B sin c 

(5) tan b = tan B sin a 

(6) tan b = cos A tan c 

(7) cos c = cos b cos a 

(8) cos c = cot A cot B 
/ 

, ,/ 



(9) cos A = sin B cos a 

(10) cos B = sin A cos b 
A A 
B J R I U I ~ ~ U R ~ J ~ U I V D J ~ ~  

oinjd 3.2.1 ~ ~ A B C  L O U R ~ U L M ~ L I U L P J ~ ~ J ~ ~ ~ U Q I ~  doduun~~nfiudd o LOU 
A d U  g a p n f i i ~  aduaiu a afirihu b Caunjl so0 dy u c ~fluywin mn~tYuqin o IdrTJgaooa 

# ~ ~ i u u o r ~ i u a L n ~ ~ n ~ ~ n f i u ~ i n  ABC n'ofiin OA, OB ufir oc ~ r i i I G f t a y u ~ : ~ j i ~  
R l U f  EUIU 0 - ABC 

a i i c ~ r u q u ~ ~ u i u g a  B nfirkJain~u OA h C a  oc dga D (iR OA dga E 6'~lfu 
~ruiu660 I:UIU BDE 

t: 
~ d o c q i n  OE ntain~urtuiu BDE 

&lfu OE ~/oukJainn'u EB LLI: ED Ritl 
z A A 

I ~wrimruu muuieu BEO u f i n n i u ~ ~ a s ~  DEO ~ ~ u a 7 u a f i u u y u a i n  IRUBYU E 

~~uquain  L L H : ~ ~  BED ~ O u q u r : ~ ~ u ~ o ~ q u ~ r ~ ~ i ~ ~ ~ ~ r ~ ~ ~ u  B - OA - c RY?o R I J ~  
ylJ BED ~ V ~ l ( l L l / l n ' ~ ~ ~  A V ~ J A I U L H ~ L I U L Q J ~ ~ J ~ X I Q I ~  ABC 

1 t: r Z LuoJoin.rruiu BDE n~a~nn'u OE g'lfu X U ~ U  BDE ~ ~ ( ~ ~ a ~ n n ' u x u i u  OAC 

d~rOus:uiuddiu OE 6au 
u A r  ~ri:unrJ BD ~fl1~~~n~na~inni~6an'uvo~~ruiu OBC nYLl T:UIU BDE Ta~r:u7u 

r t: #J~oddd7~fi$Jainn'ur:uiu OAC &lfu rri:unf J BD P J ( I J Q ~ ~ < ~ I : U I U  OAC 



= sin A sin c 

d1.4;~ sin a = sin A sin c (iiopsd 1) 

BD tana = - 
OD 

= tan A sin b 

~ U Z Q  tan a = tan A sin b (flagad 2) 

OE cos C = - 
OB 

= cos b COS a 

d1.4;~ cosc = cos b cos a ( l o p d  7) 

DE tanb = - 
OE 

= cos A tan c 

dI.4;~ tanb = cosAtanc  ( ~ q t ~ f d ~ )  
0: of& ~in%dstui~1~lChy~ A ua:adaqnrh OB ~ ~ ~ ~ h ~ ~ u n . r : u ? u r n ~ u a ~ d ~ ~ q w a  

iiuod~6u?fiu$id<u 63:!6!aslndtn 3 g a ? s i ~ d d ~ ~ ~ 7 s n ~ ~ I a a ~ m ~ ~ ~ & ~ ~ d d u ~ f i ~  

arn41~ A fiu B LLa: a fiu b lmu~):I6'41 



sin b = sin B s j i  r ' " d d ~ o q n s d  (4) 

s i n q n s  (2) s r l 5 ~ n s I m J ~ B W  
A d  d 

tan b = tan B sin a lldRQQtlTYl (5) 

-ain!ns (6) P L ~ ~ I ~ T I H J I O U  
A d  d 

tan a = cos B tan c ' I l d A Q q ~ I Y I  (3) 

Y w v ~ a ~ m r n  -a inans (7) I~QRKUIJ~UW~~HIIJ a riu b i ~ k ~ l J l 5 q m s l ~ J  ml5 
~ ~ S L R U ~ ; Q  cos c = cos a cos b 

uan-aind' irjlMi 
c l a q ~ x ~ i i q n s  (2) C u p s  (5) t o  

tan a . tan b = tan A tan B sin a sin b 

sin a sin b -- - - tan A tan B sin a sin b 
cos a cos b 

1 . . = tan A tan B 
cos a cos b 

1 
= tan A tan B 

COS C 

d J a a r s i n c l a q m s m i i ~ q m ~ w  (4) Cum (6) i io 

sin b cos A tan c = tan b sin B sin c 

tan b sin B sin c .'. cos A = 
sin b tan c 

/ 

- - -  sin b , sin B sin c 
cos b sin c sin b - 

cos C 

- - sin B cos c 
cos b 

= sin B (cos a cos b) 
cos b 

( I c l u p s d  7) 

= sin B cos a 



l i w i h  A a 11 
cos A = sin B cos a lftflafl(I3Yl (9) 

sin a cos B tan c = sin A sin c tan a 

.. cos B = sin A sin c tan a 
sin a tan c 

sin a sin A sinc - 
- - cos a 

sin c sin a - 
COS C 

- - sin A sin c sin a cos c 
sin a cos a sin c 

= sin A cos c 
cos a 

- sin A (cos a cos b) - 
cos a 

(Lugnsd 7) 

= sin A cos b 
A a .I k w t a  cos B = sin A cos b atnaqnsn (I  0)  , 

v w vasrslnm 

11 ain ABC ijyuainn c ul:ij a <wo, b <90° tsiIRrunsdd a >w0, b <w0 tu: a >wO, 
b > wo 8ns#r 10 flnsfiktauoitai dtaiuisnuaatlSit~wsi~l6$ird 



sin (1 80' - a) = sin (1 80" - A) sin (1 80" - c) 

HQEI sin a = sin A sin c 

cos (1 80° - c) = cos b cos (1 80' - a) 

H?EI -cosc  = cosb(-cosa)  

H ~ E I  cosc = cos b cos a 

uonoinX r ia iu i~of i~of lg4 i~a . rdu  7 f(ivlan'~ilu9idhu 

~ o i . r a i a i u a d u a ~ Q ~ n ' ~ ~ n a u ~ i n  ABC add c ~Ouyuoin uar a > w O ,  b >go0 

kid 3.2.3 

sin (180' - a) = sin (180" -A) sin c 

%I? 0 sin a = sin A sin c 

i 



cos c = cos (1 80° - b) cos (1 80° - a) 

= ( - cos b)( - cos a) 

3.8 nQwa4i~W U/ (Napier's Rules) 
v.rduplu#dkuga.r d n h - a l u ~ ? i i o  3.2 Iriu 1 . r d d i i ~ O ~ l i O ~ Y / ~ ~ i 1  ~ w ~ i t j i  

Jam 3 
aiu i . rn~buEln . rb~u#u~~aui iu  & u ~ ~ n p n ~ ~ u h u ~ u ~ S L l f  ( ~ o h n  Napirr, (I.R. 1550- 

1617 ~ n n f i a ( n ~ a f n i ? a ~ ~ a ~ ~ a u i )  

Qjll 3.3.1 &uni.r~nu c d ~ ~ ~ d ? u m ~ d ~ i u ~ u ~ i n  c 6x1 900 - C  unu A ua; B a d ~ a u  

y u d ~ u ~ i ~ ~ ~ ~ ~ i 3 ~ i ~ a . r d ~ i u Y ~ a i n  &u wO -A  uar 900 -B cnuci%T~~ d?uicu#dii 
' J  

;El a, b, W0 - c, W0 - A  LLR: W0 - B L$lL..j~ln~l d ? ~ ? d n ~ ~  (circular parts) (aJ$RLiirJiRn'~ 
Y w fi31.1 3.3.3 (v~a,mm : 1un'~uuoc~~nau~:Iriil c ui~ifu~ih.s) 



11np.J 33.3 &6i~umda~\mda~~~~ui~H'1~i jdauva~a~nau 2 hdofl~(ln'un'u 

hud6i~u0;ki ua:h 2 d?u~:Idadimrii(n'udaud61~ua\$ ~sis:~f~lndaud~ii~um~H'ii 
rl daIdnal4 (middle part) L ~ u ~ A o J ~ ? u ~ o ~ ~ R ~ ' u ~ ~ u ~ ~ I J ~ I  d a ~ d ~ z i ? ~  (adjacent parts) 

uarrfsn~nao~hud~u'o~~mn'udaundi  darmr&iu (opposite parts) LL& ~ ~ ~ O J L U L S L ~ ~  
4.. r d l # i i ~ i u ~ ~ ~ u ~ n s # u ~ i u # 3 ~ u ~ n s  ~ ( I J U  

1) sine v a ~ d a u n a i ~ h  9 doariin'uwaqruvluot tangents uo~dau~s:%mbao~ 

2) sine vo~daunai~la 9 Jou~~iin'uwaqruva~ cosines v o ~ d a u a ~ ~ & u # ~ a o ~  
t: t: w.. r ~ i o o i ~ ~ B e u n g n ~ a o ~ a u  9 I m ~ w  

sin ( iaunai~)  = tan (dauds:%a) = cos (daunsdiu) 

P I ~ ~ ~ O J L U L S L I ~  sz IM i  ~ d o r i i ~ u n l ~ i i a ~ ~ m d a ~ ~ d ~ v a ~ a ~ n a u ~ i ] ~ d a ~ n a i ~  

1:aiuisntB~uqnsI~ao3~ns tdoal i~a~nauoon~gu~ii?~ nihisruilbul$~~ia:ti?u 

~ d u h u n a i ~  f i : t ~ t l u ~ a s ~ R ' n ~ u ~ s ~ u  l o  qns 636 
I. h\$' a ~iludauna1.j ~:I{ii 

sin a = tan b tan (90" - B) 

= tan b cot B 

1 sin a = tan b (- 1 
tan B 



11 G U ~ O  tan b = tan B sin a i.siiovnm (5) 

LLRZ sin a = cos (90" - c) cos (90" - A) 

= sin c sin A 
A r 11 kuaa sin a = sin A sin c 8JflaIVl'In (I) , 

sin b = tan a tan (90" -A) 

I = tan a cot A 

= tana(- 
tan A 

A r 11 &I480 tan a = tan A sin b 8JflOfT(lf n (2) 

sin b = cos (90" - B) cos (90" - c) 

= sin B sin c 
A r 11 hirffa sin b = sin B sin c aJflag(l3Tl (4) 

s 3, 51114' 900 -A L C I U ~ ~ U ~ R I J  ~rlg41 
sin (90" -A) = tan b+tan (90" - c) 

i 

~ i a  cos A = tan b cot c 

= tanb(- I )  
tan c I 

haa A r 11 
tan b = cos A tan c 'IIJflOqVl'In (6) 

LLRr sin (90" -A) = cos a cos (90" - B) 

cos A = cos a sin B 
11 Gu% c o s ~  = sin B cos a B ~ i i a ~ ~ l ~  (9) 

4. 51114' 900 - c ~ f l u 4 7  u n a i ~  ~~1641 
sin (90" - c) = tan (90" -A) tan (90" - B) 

A r 11 ', 
kUG0 cosc = cot A uot B 8Jflfl~Vl3V (8) 

UWZ sin (90" -c) = cos a cos b 

&u;a 
11 

cos c = COS b cos a ddi iagnm (7) 

5. 51114' 900 -.B ~Ouiaunai~ ~~1641 
sin (90" - B) = tan a tan (90" - c) 



cos B = tan 

1 = tana(- 
tan c 

1 

iuwo A a  4 
tan a = cos B tan c '11JflflQ817n (3) 

URZ sin(90°-B) = cosbcos(90°-A) 

cos B = cos b sin-A 

iuao J d A 
cos B = sin A cos b 0JflOQFlWl (10) ~ U L U I O J  

A 
h e d ~ c  3.3.1 tuaiu~waau~5~n~~nauain ABC &I a = 300, b = 600 u(S? 

:. cos c = .COS 60° . cos 30° 

tan a = tan A sin b 

MdTO 
tan a 

tanA = - 
sin b 

tanA = 
tan 60° 
sin 120" 

- - tab 60" 
sin (1 80" - 60") 

- - tan - 60" 
sin 60" 



tan-' 2 

cos A = sin B cos a,  

cos A cos a = - 
sin B 

- - sin (90' - A) 
sin B 

t: 
3LW31t~l A +  B < !306 L W f  ItQtUU 90'-A > B 

A 
LuaJpin wo - A  LOUYUUH~U 

t: 
&~UU sin (90' -A) > sin B 

sin (90' -A) LWTltQtUU 
sin B >\ 1 

H?O cos a > 1 ~JL~~uIIJI~I~' 



2. wkan~im l r i i i a i u ~ ~ d o a B ~ n 3 ~ n a u ~ i n  ABC d ~ o ~ n ~ a ~ ~ u ~ ~ a u l u d f i i ~ u n 1 ~ i l u  

ucisltu'acioldd 

2.1) A - B  >90° 

2.2) B-A >90° 

2.3) sin a > sin c 

2.4) sin b > sin c 

i i ~ f u &  3-7 ~i~uv114' ABC L O U Q I U L Y I ~ L I U L B J ~ ~ J ~ ~ U Q I ~  

6. OJGiJOddl cos A = 
sin b cos a 

sin c 

7. OA~JOWI tanA = 
sin a 

tan b cos c 



d 
8.4 n q d a ' l ~ q ~ e ~ a w i ~ c l u ~ i 3 q n a q n ~ ~ ~ ~ n  

~ i ~ u a i u ~ ~ i u u ~ i d n r d n a u a i n ~ d ~ d d  6i~uad7u A NIL c w ~ C  (iluod sin a 
z 

~ i Iaau I# fa r  (1) i i o  sin a = sin A sin c ~ a t j i ~ a u ~ t i i ~ ~ $ d u ~ i u - i i  a uu~tdfiiCaun~i 

~ iou inn- i i  so0 d ~ n i r 6 ~ t I ~ i i i a o u ~ ~ n ~ o ~ u " u  s i o ~ o i b n p C f i i ~ u o ~ a i u ~ ~ ~ u u ~ 6 ~  

nrdnauain 2 np d ~ d d o i i  npuodoqnonin (laws of quadrants) 

d nque.rrqnaninuetaiu~wauu~~.rn~.rnwu~in 
- 

I u a i u ~ ~ i u u ~ s ~ n r ~ n a u a i n  ABC 44d c ~i(uyuain ~tI(iji 
d flqn 1 Kll4 a LLaZyu A (~IU b UUlLyU B) da~Etfl~U5IUO(lllflnl~ (quadrant) L%I?n'U 
d nqn 2 ih c < 900 uai Kiu a uarhu b L/ouafl~~y(~rnniiu~n'u LL~~CI  c >wO 

tth KIU a U~:KIU b L/ouof/di~~qmnni~riun'u 

cos A = sin B cos a 

~wri t - i i  B < 1800, sin B i~Gdi~0uu~n?nnrG d ~ I Z d i  ms A UI cos a iiO~~fluu7n 
' z  (Guiio A <go0 L L ~ :  a <go0) MSQ cos A uae cos a )io~~Ouaun~d (huto A >go0 uat 

d ~ i n f a r n  (10) cos B = sin A cos b 

i iaiu~muaadGii 6114 b uaryu B ~o$u~qanmt-tdu?n'uii~u 
-- 



h i i a  a aa: b a~luoqmnnin~~u~ih 

fi c > 90' \a1 cos c ~ L ( ~ ~ ~ J H u I u L ~ u F ~ u  

A ~ J U  ooa b L L ~ :  cos a G ~ ~ S ~ J H U I U R S J ~ U ~ I U  (iia cos b ~iluum \\a: cos a LIJURU 
H ~ O  cos b L ~ U ~ U  LLIZ cos a ~iluum) 

&u;a a usl: b addi~oqnnninrh 





" i iiuuilnnoln r .4 
, 

I. ~ u u i u ~ ~ d u u ~ ? ~ n 7 ~ n a m n  d8c' 

1.1) 61 A >mO ua: c <mO u8? T, b tia: B .ofluynnmnlq 

1.2) 61 A >wO ua:: c > w0 uk? r, a ua: B aflwqanninla 
e 

2. I u u i u ~ ~ ( ~ I u u ~ ~ m ~ ~ n ~ ~ ( ~ i n  ABC ~JU(I(IJ~I f i n d  a ua: A iiounli 900 M+D#J a 

ua: A uinnii  w0 ~ i i ? r r r r i n ~ ~ k i w ~ d u u ~ ? ~ ~ ~ ~ n a u o i n  2 3LJ 
J 4 

3. 9~r17ru i j i  d ? u n ~ ~ a ~ ~ a ~ r n u ~ ~ d u ~ ~ ~ r n ~  ~nauoin ABC drii~uclhu'I~~wuda:& 





, f i i i f ~ i  a, 900 - A  UA: 900 - B 

1; 90" - A  L ~ ~ U ~ ~ U ~ A I J  URZ a 6lJ 90" - B L f l ~ ~ 7 ~ 0 l f  3 $ 1 ~  

LL&? sin(WO-A) = cosacos(90"-B) 

cos A = cos a sin B 

&if14 cos a = cos A cosec B ..........( 1) 

Wl b : 

bbh sin (90" - B) = cos b cos (90" - A) 

cos B = cos b sin.A 

6 3 f i ~  cos b = cos B C O S ~ C A  .......... (2) 

H1 c: I 

U& sin (90" -c) = tan (90" -A) tan (90" - B) 

~3u"w cosc = cot Acot B ... : ..... .(3) 



sin (90" - c) = cos a cos b 

nh cosc = cos a cos b . . . . . . . . . .(4) 

q i n  (1) 1631 cosa = COSA cosecB LLR: A = 65b. B = 118" 

ci~h cos a = cos 65" . cosec 1 1 8" 

- - cos 65" 
sin 118" 

- - cos 65" 
sin ( 1  80" - 62") 

- cos 65" - - 
, sin 62" , 

o m  (2) IHi COS b = cos B cosec A 

nh cosb = cos 118"cosec65" 

cos b = cos 118" 
sin 65" 

- - cos (180" - 62") 
sin 65" 

- - - cos 62" 
sin 65" 



8 d f i ~  cosc = - wt A 
tan B 

- - cot 65" 
tan 1 18" 

- - ,  cot 65" 
tan (180" -62") 

- - cot 65" 
-tan 62" 

Idbun7.r (4) cos c = cos a eos b 

rJdG7 cos c = -0.24794 

URZ cos a cos b = (0.47864)( - 0.5 1 800) 

= -0.24794 

c n u a ~ u ~ ~ ~ ~ n . r ~ n ~ u ~ ~ n ~ 6 o ~ n 1 . r  (d~ao~n#o~flun~ao~~~mnn7n) 
A Gao11~ S . 6 J  ~ J ~ L L x ~ ~ H ~ R ~ u I $ u u L ~ ~ ~ ~ ~ ~ R ~ Q ~ ~  ABC L~EI!~HU@~IH' 

a = 66" 59' 31" UWZ b = 156" 34' 19" 



sinb = tan(90'-A)tana 

= cot A tan a 

cot A = sin b cota 

sin a = tan (90' - B) tan b 

= cot B tan b 

&dl4 cot B = sin acot b ......... .(2) 

sin (90' - c) = cos a cos b 

sin (90' - c) = tan (90' -A) tan (90' - B) 

848% cosc = cotAcotB ......... .(4) 



cot A 

cot B 

= dn b cot a 
1 

= (sin 156' 34' 19")(cot 66" 59' 31 ") 

= (sin 23" 25' 4lU)(cot 66" 59' 31 ") 

= cot-' (0.16884) 

= sin a cot b 

= (sin 66" 59' 31 ")(cot 156" 34' 19") 

= cot'' (-2.1241) 

COS C = cos a cos b 

(cos 66" 59' 31H)(c0s 156" 34' 19") 

(COS 66" 59' 31 ")(-cos 23" 25' 41") 

(0.39086)( - 0.91756) 



1939QOU 

\#wunir (4) i io cos c = cot A cot B 

ludii cost = cos 1 1 1 0  1' 

cot A cot B = (cot 80' 2S1)(cot 154' 47' 23") 

rqannl~fiu 

ii) lunqr~i A; cot a ULIZ sin b LBU~IU?UV)~#~~ R S ~ W ~ ~ N ~ I O J ~ ' "  cot A 

tlourBuiiu?uu?n u ~ :  A < w0 
l u n i r ~ i  B; sin a ~CIu4iu?uu?n, cot b LBU~I(L?UIU kh ~a~n~tlo~USl 

t o  cot B LCIU~IU~ULIU L L ~ :  B > w0 
l u n i r ~ i  c; cos a ~CIuiiu?uu?n, eos b ~CIuiiu?~au KJ#U W ~ Q ~ U O J I ? ~  

iio cos c ~CIu~lu?uLIu ua: c > 9rD0 

~ ~ d r ~ u a h u ~ 9 ~ n r ~ n ~ u l f u  uonsino:uflmul#airi3di1103 

luairi~d I ui? ksiu?rnun'dq~ihu~a*fi~ri~~~ni'.fu~o~ 

(Logarithms of Trigonometric Functions) ~ ~ ( 1 1 ~ 1 3 d  2 lfinhtl 



cot A = sin b cot a ~ ' ,  ..........( 1) 
cot B = sin a cot b .......... (2) 
cos c = cos a cos b ......... .(3) 

acl:~~m.r?ocrouiio cos c = cot A C O ~  B .......... (4) 

a = 66" 59' 31" I cot a = 9.62802 I sin a = 9.96400 I cos a = 9.59202 

b = 156" 34' 19" I sin b = 9.59944 I cot b = 0.36319 (n) I cos b = 9.96264 (n) 

A = 80" 25'01" L cot A = 9.22746 

B = 154" 47' 25" 11 cot B = 0.32719 (n) 

c = 111" 1'0" I cos c = 9.55466 (n) 
I 

91330Q8lJ 

bikbiunir (4) cos c = cot A cot B 
d A' 

lunu r cos c = 9.55466 (n) 

LLQ: I cot A + I cot B = 9.22746 + 0.32719 (n) 

= 9.55465 (n) 
1 o d 6 d i  c i ? u u o ~ a ~ v ~ ~ i t u n % d n 3 ~ n a u ~ i n  ABC d h n i 3  Ba A = 80" 251 oiN, 

J 
B = IYO 471 25" u ~ t  c = 1 1  1 0  1 oN (a~mtTo~ai~np~o~o(~aOMo i i o  A < go0 LWTIZ~I 

a < 90°ucle B > w0 LWTIL~I b > w0 uclZ c > 90" LWTI~~I a ucle b o#dicoqnnmmiiu) 

v u 
'1105141fl91 

I) l$Q$nad I sin unu log sine, I ms unu log cosine, I tan unu log tangent, 

I cot unu log cotangent, I sec UYlU log secant LLai I cosec LLnU log cosecant 



3) dnwr (n) d~$uuniungdfionii$u I$LLW~~RJII nirnoafionii$u (anti-logarithm) 

l~cii~Bu4iu--~uwu n'7n~~fioni?Eu~rid8nur (n> LLW~J-~I nirnoolwani3BdMi~Buiiu--~u 

' Mla 

I$ a LaUi7~n11d. 90" - A  ?k 90" - c ~Bud-~umr~&u 

sin a = cos (90" - A) cos (90" - c) 

C~#U sin a = sin A sin c .......... (1) 

I 

sin (90" - A) = tan b tan (90" - c) 

cos A  = tan b cot c 

6 d h  tan b = cosA tanc 



II!' 900 -C riluiaunaid, 900-,v nYy w0 -B ~iludaud.~;Sa 

sin (90' - c) = tan (90" - A) tan (WO - B) 
cosc = cot A cot B 

&$I4 cot B = cosc tanA 

gmqd1wBaq7eaeu 
I?? a ~fl~ria%n~id, 90° - B fu b rflud?~d'~:%~ 

. . sin a = tan (90" - B) tan b 
, " 

5 d l f ~  sina = cot B tan b 

HI a : 

oin (I) In' 
sin a = sin A sin c 

= (sin 156" 17' 12")(sin 72" 12' 30") 

= (sin 23' 42' 48")(sin 72" 12' 30") 

= (0.40216)(0.95217) , 

= 0.38292 

a = sin-' (0.38292) 

tan b = cos A tan c 

= ' (cos 156" 17' 12")(tan 72' 12' 30") 



b = tan-' (-  2.8530) 

= 180" - 70°41' 

= 109" 19' 

cot B = cos c tan A 

= (cos 72" 12' 3On)(tan 156" 17' 12") 

= (cos 72" 12' 3On)(- tan 23" 42' 48") 

= (0.30556)( - 0.43925) 

sin a = sin 157" 29' 7" 

= 0.38292 

UR: (cot B)(tan b) = (cot 97" 38' 40")(tan 109" 19') 





I$ 900 - c L B U ~ ~ U ~ B I J .  900 -!A rib w0 - B ~ilud?udf:%~ i 
I 

2 
1 

I 

sin (90" - c) = tan (90" - -A) tan (90" - B) 
1 

2 ' 1  
cos c = cot -A cot B 1 

I 

K J ~ U  cot B = cosc tan -A I .......... (1) 
1 I 

1 
2 

1 
1 

HI  -a 
I L 

2 
1 
I 

1 1 
I 

sin -a = cos (90" - c) cos (90" - -A) 
2 2 

X J ~  sin -a 1 = sin c sin -A 1 
2 2 

1 sin (90" --A) = tan (90" - c) tan m 
2 
1 cos -A = cot c tan m 
2 

1  if^ tan m = cos -A tanc .......... 
2 

(3) 

1 sin -a = tan (90" - B) tan m 
2 
1 sin -a = cot B tan m 
2 

o i n  ( I )  hY 
1 I cot B = cos c tan -A 
2 

' = (cos 54" 28 ' 24")(tan 56" 18 ' 6") 
I - (0.58109)(1.4995) 

= 0.87134 



1 Ol1 -a : 
2 

o i n  (2) 16 
1 1 sin -a = sin c sin -A 
2 2 

= (sin 54" 28 ' 24")(sin 56" 18 ' 6") 

= sin-' (0.67710) za 
= 42'37' 3" 

Oll m : 

o i n  (3) 1RI 
1 tan m = cos -A tan c 
2 

= (cos 56" 18' 6")(tan 54" 28' 24") 

m = tan-' (0.77719) 

Pl339Q8lJ 

o i n  (4) 16-1 
i sin-a = sin42" 37' 3" 
2 

= 0.67710 

cot B tan m = (cot 48" 55' 58")(tan 37" 51 ' 14") 



1.22) a = 109' 15' 48", B  = 38' 45'  24" 

A d l  
2. ~ J U ~ ~ ~ ~ M ? R I U L H ~ L I U L B ~ ~ ~  J ~ I u H ~ ' ~ ~ ~  A B C  ~ J U A ? ~ ~ ~ I M U ( I I ~ ~ O I [ J ~  

I 





d 
3.0 mciiciimuus~aiumrau~~9na9nru~1n (The ambiguous case of right 

spherical triangles) 

, 81 A ucl: LE~w~u~T~~HuRI$ LL.: c ~ i h y u ~ i n  A I U L H ~ ~ U L ~ ~ J ~ ~ ~ U Q I ~ ~ : L ~ ~ R  
Y 

L~~uLWI? (lune) t%Jd 3.6.1 



sina = cos(90"-A)cos(9O0-c)., . , 

= sin A sin c 

$ 3 h  sin c = - sin a 
sin A 

HI  B 

I$9O0 - A  L ~ $ ~ U ~ A I J  90O -B %I a l f l ~ d 3 ~ f l f  3 h . J  

sin (90" - A) = cos (90" - B) cos a 

cos A = sin B cos a 

cr~L cos A sin B = - 
cos a 



. . sin b = tan (90' -A) tan a 
I 

= cot A tan a 

$JI!u sin b = tan a cot A 

I I 

I . . sin b = cos (90" - c) cos (90' - B) 

&#u sin b = sin c sin B 

H I  C :  

sin (I) 1Ciii 

sin a sin c = - 
sin A 

- 7 

sin 46O.45 ' 
sin 59" 12' 

cos A sin B = - 
cos a 

- - cos 59' 12' 
cos 46" 45' 



. B = sin 

= 48' 21 ' 27" HfEl 131' 38' 33" 

d l  B i? 2 d l  8, = 48' 21' 27" LLRL B2 = 131' 38' 33" 

sin b = tan a cot A 

= (tan 46' 45 ')(cot 59' 12') 

= (1.0630)(0.59612) 

= 0.63368 

.'. b = sin-' (0.63368) 

rl d 
LLIL b U 2 d l  fia b, = 39' 19" 19" LLIL b, = 140" 40' 41" 

t Y  t 
ndu ~wsirn' i  c. B LLIL b vii~iiY11~1~ind~lad (sine) i i n a ~ n ~ ~ n i i  ;a c,, c,. 

L 
B,, B,. b, LLRL bl ~ i ~ i s n ~ ~ ~ n M ~ u 0 i R Y n ~ ~ q m n n 1 ~ 1  iia ~ ~ 0 r i ~ ~ u w 6 - t ~  c L~)U cl 

~doJqin a < 900. c, < 90' ~~6'7 b,. B, < 90' UI: c, > 90' L L ~  b,, B, > 90' 6~ 
R ~ J ~ U  t d \ & i i  I ? U I ~ ~ A ~ U L H ~ U U L ~ J W ~ ~ ~ I U ~ ~ O ~ ~ I ~ ~ ~  C, = 57' 59' 3ow, 



sinb, = sin c, sin B, 

sin b ,  = sin39" 19' 19" 

sin c, sin B, = (sin 57" 59' 3OU)(sin 4 8 x 1  ' 27") 

sin b, = sin c, sin B, 

sin b, = sin 140" 40' 41" 

= sin 39" 19' 19" 

= 0.63368 

sin c, sin B, = (sin 122" 0 '  3OU)(sin 13 1" 38' 33") 

= (sin 57" 59' 30n)(sin 48" 21 ' 27") 

= (0.84797)(0.7473 1) 

a = 46" 45' 1 sin a = 9.86235 1 sec a = 0.16419 1 tan a = 0.02655 

A = 59" 12' 1 cosec A = 0.06603 1 cos A = 9.70931 1 cot A = 9.77533 
I 

c, = 57" 59' 30" 1 sin c = 9.92838 

C, = 122" 0 '  30" 

B, = 48" 21 ' 27" 1 sin B = 9.87350 

B, = 131" 38' 33" 

b, = 39" 19' 24" 1 sin b = 9.80188 

bl = 140" 40' 36" 

88 MA 337 



8 a' t o  b, 6l.I b, YlJULw37= c, B LLfJ: b W l ~ l 9 l n d l ~ ' l l d  (sine) ' U Q J ~  

1 6 u n 1 3  (4). sin b = sin c sin B 
da' lunu r sin b = 9.80188 

LIB: I sin c + I sin B = 9.92838 + 9.87350 

A 
LuQJBln a < W O ,  c, < 90" LLB: b,, B, <90° 





d 
3.7 l l l ~ I ~ ~ l l ~ 1 ? 4 # 3  (polar triangles) 

d d Y i i ~ ~ u ~ i u ~ n i o u ~ % ~ n ~ ~ n a u  ABC m u  A, B, c L B U ~ R L I O R  K I P R L ~ O R L H ~ T ~ L ~ ~  
t g n u a u o ~ h u u o ~ a i u ~ ~ d ~ u ~ ~ ~ n ~ ~ n a u  A'B'C' ~ J L B U ~ U L H ~ L I ~ ~ ~ ~ ~ H ~ J L L ~ ~  d u n  

A '  B'C' I ~ L ~ U R ~ U L ~ ~ L I U L % J # ~ ~ Q J  ABC 3.7.1 

I A '  

q i n z d  3.7.1 
t 

~@~YY?UOJ&IU B'C', B 

a iu~n~uur~dnsdnau 

1: ABC T%l A'B'C' L ~ U R ~ U L H ~ L I U L % J ~ S J ~ ~ U R Q J ~ ~  Eh A L ~ U  
t ~ B u ~ n h u o ~ ~ i u  tta: c ~Ou~n.a~o~j i iu  A'B'  I I ~  ~ i u n  

d 
A'B'C' ~ ~ L ~ U R ~ U L M ~ L ~ U L P J # ~ ~ Q J R I U L H ~ U U  ABC ~ll~$flL!Ll~ 

nqll&n 3.7.1 El A'B'C' ~ ~ R ~ ~ I H ~ L ~ ~ L ~ J & ~ Q J Q ~ ~ L H ~ u ~ L % J ~ s ~ ~ ~ ~  ABC 
t LLga ABC L / o ~ L B ~ R ~ ~ L H ~ u ~ L % ~ ~ ~ I I Q J Q ~ ~ L M ~ u ~ L % ~ ~ T J ~ ~ ~  A'B'C' 

G p i '  
t 1: A'B'C' L ~ u ( ~ u I H ~ u u L % ~ ~ ~ ~ o J R ~ u L H ~ u u L % ~ ~ T J ~ ~ u  ABC &ad 3.7.2 





n'ociaulnj A'B'  an: A'C'  Id6a BC flga D u ~ :  E n i u i i h  dhciaJtiJ DE 

1ninuuiaRioqu A '  
dd' lunu BE + DC = BC + DE = a + A' 

P: 
U R L L W ~ I L ' ~  B L % ~ ~ R # ~ V € ~ J  A'E LLR:: C L ~ W ~ R ' I I ? % Q J  A ' D  

g 
6 4 ~ ~  BE = DC = 90" 

d 
n 3 9 n ~ u  ABC g 4  A = 156" 56', B = 83" 111, C = 90"; a = 157" 55', b = 72" 22' LLA:: 







iYurnui~dt ln%~$a A ~ B ~ C .  

6.1) sin a = sin c sin A 

6.2) tan b = tan c cos A 

6.3) tan a = sin b tan A 

6.4) cos c = cos b cos a 

6.5) sin b = sin c sin B 

6.6) cos a = cos b cos a + sin b sin c cos A 



d 
3.8 ~ I U ~ A U U I Q J ~ ~ ~ ~ B U # I U O ~ ~  (Quadrantal triangles) 

Jd w d n i u ~ l u u ~ % ~ n ~ m a u n u r n u  7 H ~ J U I ~ L Y ~ I I Y ~  go0 u i ~ f u n i i  aiummuuiq~ 

nr.mau~iuain ~ngu?ac luhu i i  ~ i u b M ~ ~ u b ~ ~ # a ~ o J ~ l ~ b M d ~ U i % J n 3 J n ~ ~ ~ ~ 1 ~ ~ 7 n  

iiiioaiu~~luu4~n3~nsua.1n ~ ~ ~ u ~ ~ a i u ~ . r n n n ' f l ~ ~ ~ a ~ u ~ ~ d u u ~ % ~ Y " ~ l ~  Lt~\%!cn 
Y wwZ~u~#b~n ' f lq~~ la iu~~duu~~~nf  ~nf iu~1nd~~uqn3 u a r r i r n d ~ o ~ m ~ ~ i u o ~ ~ i u ~ ~ ~ u u  
b t ~ n s ~ n a u h u a ~ n  ~1l&~inn?1ukuv4id ~ l u n q a j u n  3.7.2 

~ I M ~ ~ R I ~ L M ~ ~ ~ L P J ~ ~ J ~ ~ J U ~ I U Q I ~  ABC dii6iu c UI?LY/IT~U go0 0rl6q.3 
3 IuB~ui?u9ns i1~ilurn'~~~1uo~a1~~~d~u~6m3~nf~u6iu~1n d~l( i r innqn3wu~iu 

#~:~'ru~n.ruo~a1uwduu~Jn3JnauQ1n i u ~ q t  3.2 (i~d 
L: Tii~uclM A'B'C' L O U R I U I H ~ ~ U L B J V ? Y O J ~ I ~ L ) ~ ( ~ ~ ~ L % ~ ~ ~  ~nau6iuain ABC 

z J KJUU A'B'C' B J ~ O U ( T I U L ~ I ~ U ~ L ~ J ~ ~ J ~ ~ ~ ~ Q I ~  U ~ E P E L ~ U U ~ ? ~ ~ J ~ ~ U ~ ~ ~ ~ ~ ~ ~ D J I I ~ ~ H R U ~  

x Lnnpuo~~ubSuf ~ r ? i i ' ~ n . s w ~ i u r f ~ S u ~ n 3  i ~ ~ f u a ~ u ~ ~ & u t % ~ n s ~ n n u ~ i n  

A'B'C' nd 
(1) sina' = sinA' sinc' 

(2) tan a '  = tan A' sin b ' 
(3) tan a '  = cos B' tan c'  
(4) sin b' = sin B ' sin c ' 
(5) tan b '  = tan B' sin a '  
(6) tan b '  = cos A' tan c' 
(7) cos C '  = cos b' cos a '  

(8) cos C '  = cot A' cot B' 

(9) cos A '  = sin B' cos a '  
(10) cos B' = sin A'  cos b' 



4 LU-IRLI nqr jun 3.7.2 1RIFI~i~t~w"ua'-ii 

a '  = 180"-A,bl = 180"-B, c '  = 180"-C 

d0LLTlUdl A', B', a ' ,  b' UR: c '  f l d l ~ t t l f  Cf (1) sdq(lfd (10) $ 1 4 6 ~  9 : 1 ~ ~ f l f # d ~ U  

c i i ~ f u * i u ~ n d t l u ~ ~ ~ n s ~ n c i u a i n  ABC dij c = go0 m i u ~ i 6 u 6 d i J d  

1. 9 1 n  sin a '  = sin A '  sin c' 

M'dl  sin(180°-A) = sin(180°-a)sin(180°-C) 

A~#U sin A = sin a sin C 

2. 9 1 n  tan a '  = tan A '  sin b'  

IGI tan (180" - A) = tan (180" - a) sin (180" - B) 

-tan A = -tan a sin B 

$d#U tan A = tana  sin B 

3. 9ln tan a '  = cos B' tan c '  

16'41 tan (180" -A) = cos (180" - b) tan (180" - C) 

I 

4. V l n  sin b '  = sin B' sin c'  I I 
I 

1641 sin (180" - B) = sin (180" - b) sin (180" - C) I 

nlr~ , 
I 

sin B = sin b sin C .......... pf (14) I 
I 

5. 4 l n  tan b '  = tan B' sin a '  

16'41 tan (180" - B) = tan (180" - b) sin (180" - A) 

I 

$dlfl4 tan B = tan b sinA .......... VS (15) 
I 

6. 9 l n  tan b '  = cos A'  tan c'  

16'41 
I 

tan (180" - B) = cos (180" -a) tan (180" - C) 
I 

\ I 
I 

M f 0  - tanB = (-cosa)(-tanC) I ~ 



cos C = -cos Bcos A 

1641 cos (180" -C) = cot (180" -a) cot (180" - b) 

9. F1ln cos A' = sin B' cos a '  

1;41 cos (1 80" -a) = sin (180" - b) cos (180" -A) 

M$Q - cos a = (sin b)( - cos A) 

$~u"u cosa = sin bcos A ..........g ar (I 9) 
I 

10. F11n cos B' = sin A' cos b' 

Ig41 cos (180" - b) = sin (180" -a) cos (180" - B) 

~ $ 0  - cos b = (sin a)( - cos B) 

K J ~ U  cos b = sinacos B 

d nQ?l 1 6 1 ~  a LLflZyu A (/ill4 b LL8:YU B) d0~0f1hqf l r l111~ (quadrant) L G u ~ ~ u  
iigru' 
~in~n.mf! (19) h n i ~ ~ ~ u ~ n ~ ~ u ~ ~ ~ ~ r ~ n ~ u ~ i ~ a i n  ABC 131 

cos a = cos A sin b 
d 4 1  ~ w n r i i  b < 180°, sin b wumailuu~nqnnrti 

d o~'Lg41 cos a urn:: cos A tduu?n#Jq (duiia a < 90" uar A < wO) 
H?Q cos a LLlZ cos A ~oJLdullJ#Jd ( h 8 ~  a > 90' LLaZ A > 90') 

R~$U KIM a L L ~ L Y U  A dau~$~~1qannim~Gu~~u 



cos b = sin a cos B 

n"aiui3n~~an~lKh &u b us~yu B n"odluoqnnnin~#u2n'ugau 
d nQn 2 ni c < go0 uK2 yu A U R Z ~ U  B doua Jdi~oqnnn~nn?( L L R L ~ ~  c > go0 

u&?yu A LLRZY8.J B douo~~uoqmnnin~~uan'u 

cos C = -COS B cos A 

iii c < go0 lnlii cos c ii~ntoa~uiu~iluum 

& l f ~  cos B URZ cos A ~ € I $ L R ~ O J M U I U ( I ~ J ~ ' ~ ~ I B J  (Ao cos B L ~ U U ? ~  URZ cos A 

duau v i a  C O ~  B L ~ U R Y  L L ~ Z  C O ~  A ~iluum) 

h ; o  A lLRL B ~ ( ( i l J ~ ~ s l n ~ ~ n i (  

fi c > go0 Kii cos c ii~n4o~~uiurilueu 
t t  t 

njuu nJ cos B LLRL cos A douij~n~o~~uiu~~~oun'u (i;o~quu2nn'Jd ~io~iluaun~tj) 

~ M A O  A URL B oJlu~qmnnin~Z;u-~fi 
Y 9, 

Vsa.r!flPl 



sin(WO-B') = tan(90"-c1)trpna' 

M ~ O  COSB' = c o t c ' t a n a '  

~ 4 l . t ~  cotc'  = co ta1cosB'  .......... ( 1 )  

991 b '  

sina' = tan(90°-B' ) tanbt  

= c o t B 1 t a n b !  

&U"U tanb' = s ina1tanB'  .......... (2) 

991 A' 

I$ go0 - A '  18u6aunai~, go0 - B '  rYu a t  1Oudaua.rs4'iu 

sin (90' - A  ') = cos (90" - B') cos a '  

K J ~ ~ u  COSA' = s inB1cosa'  ......... .(3) 



= (cot 64" 22')(cos 40" 2 ') 

c i n  (2) 131 
tanb' = sina' tanB' 

I 

= (sin 64" 22')(tan 40" 2') I 

I 

b 1  = tan-' (0.75740) 

nl A' : 

9 i n  (3) 18ii 
1 

COSA' = s i n B 1 c o s a '  

= (sin 40" 2 ')(cos 64" 22 ') 

= (0.64323)(0.43261) 

= 0.27827 
i I 

A' = cos"(0.27827) 

= 73" 50' 34" 



(R530UbU 

sin (4) 1641 

cot C' tan b' = (cot 69" 49' 37")(tan 37" 8' 25") 

= (0.36740)(0.75740) 

2) ~ ( I U  nqlr&JYl 3.7.2 ~ J ~ ( ~ ~ ? U ~ ~ I R U O J R I U L H ~ U U L ~ J ~ ~  J ~ R U ~ I U Q I ~  ABC 

;a 





LEE m 



9. cosA = sin B cos a 

10. cos B = sin A ws b * 

8.8 ng9e4iui~m' (Nipiervs rules) 

~ l ~ u ~ d u u ~ ~ u n u c t t ~ u u ~ % ~ n ~ ~ n c ~ u ~ ~ d  IaunIrunu c ~ r ~ u d ? u n r & u  
qwin  c (i?u 90° - C  unu A ua: B ~ J L O U ~ U ~ ~ U ~ # I J H ~ J I ~ ~ U # I U ~ T J # I ~ ~ ~ Q I ~  

h u  90°- A urqu 90° - B niul/i(r~ i i ~ ~ d  3.3.2 



oinad 3.3.3 f i i r i i~uad~~~ad?u~d~ui '1Si  ~ ~ B d a u ~ a ~ ? ~ n f i u  2 i?udaii)an?( 

n'ui~udrii~ualSi um:'ln 2 ci?u o:1do~i)a~un'uci~drii~walSi triti~nd?uClrii~ua 
hTii hunair (middle part) ~ ~ ~ n a a ~ i ? ~ d o ~ ~ i a n ' u d a u n m i ~ i i  h u k r 9 ~  (adjacent 

parts) um:~iun'onaa~d7ud~do~~an'ud?unm1~11 hunrr6iu (Opposite parts) L L ~  
A- Y Omr& 10 ~ r a i u ~ i d b  3.3.2 ~ i u i r n u f i ~ l 6 ~ 1 n ~ ~ ~ ~ i ~  7 dndiaui tul+nngnnaaw 

# A  * # A *  F e u ~ S u r  rrrunnfi 7 11 n~ua~tutSur a ~ u n ~ l i ~ d  
(11 sine uo~daunmi~la 7 darnriiribwclgolro tangent ao~daullr:%an~ao~ 

(2) sine % ~ J ~ ? U ~ R I J ~ R  1 d ~ ~ t d l f l ~ ~ ~ ~ ~ 1 0 3  cosines ¶ I O J ( ~ ? U ~ ~ J ~ ~ U & I O J  

~ ~ a a ~ o t i u u n ~ ~ ~ a o ~ o u ' i ~ # u  9 1 ~ 3 6  
sin (ri?unmia) = tan (i?udrr%n) = cos (daunr.s#iu) 

J n~~qmaniclrssuiu~~auu~r'rnrrnau~~n 
luuiut~~uud~nr~nmua.in ABC 14d c t0uyuoin o:l(lli 

npd 1 liiu a u r y u  A (AU b umryu B) douaJluoqfinmn (quadrant) ~gu?fiu 
J nqn e 

ih E < 90. a UI: b d€lu€lfl~(q.nlllhd~?m(~ 
ih c > go0 &iu UR: b d a u ~ ~ k l ~ ~ q m n n i n f i  

#e&nm clinnpd 2 oimcii~1M 



t: 
I .  ~$uudjuirun~fii ;a a, b, 90" - A ,  90" -C LLR: 90" - B IJJI[U$?UVOJ?J~~~U 

a j d  3.3.3 ukqKou.rouci~uuo~aiwaiuun~ ~nc lu~ in i~onr i r i i ~uau i~ f i  
II t: 

2. ~ P ~ u ~ n ~ n ~ ~ a ~ m ~ i u ~ u ~ ~ a ' ~ : n ~ i ~ i ~ ~ n ~ a o ~ ~ a ~ ~ i u ~ n ~ u u ~ 9 ~ n ' ~ ~ n ~ u ~ i n  

dri inun\fiCui~ui~o~ni~ni (Inuoi<unaua~~u~~u+) 
t: 

3. ~ ~ u u ~ n . r d o : ~ i u i ' Z a ' n ~ ~ ~ a a ~ m ~ i u ~ n ~ o ~ ~ l r o ~ n ~ u i u i ~ u  \ 

4. ~ h p ~ q n m i m ~ l ~ b ? u i ~ ~ i C i i ~ ~ ~ i ~ ~ ~ ~ o ~ n i ~  

nulump 1uuiJnR~~iiioonliiq~dLni3o1~'1& ~irnni i i ,~udImrir i inua 

ui l f i fui jaoinm~iuo~~ 
d d 

fOt4UlVI ~ I H ~ V R I U L H R U U L ~ J Y ~ ~ J  ncl~vIu'1Cq (isosceles spherical triangle) 7lJ 

t~uniutniuu~%~ntt  nc ludd~ iu~v i i~uao~~ i~u  niui3 ~ L L X ~ ~ H I ~ ~ ~ U ~ I ~ L L Y ' J ~ I ~ L M ~ U ~  

~%tn~~nfiuvI3i~~oon~i3uniu~n~uu~%~n~.~nclu~in 2 ad tt(i?nlFidni~uiidyni~~o~ 

(The ambiguous case of right spherical triangles) I 

I 



Ldo ~ I M ~ ~ ~ ~ ~ U ~ ~ J R I U L H ~ U U L ~ J ~ T J ~ R U P I ~  ABC L ~ ~ i l l n ~ ~ O l n  C iJ1If lFf0~ 
t: 

k ? U h  .] L L ~  L/OUAIUI~~MII~U~LH~~~~ IRuOI~U~(IT~U~IU~J 10 f(1T l l J 0 0 1 6 U  

nOtu~Sui I ~ u o i o c i i ~ ~ u n i . n ~ u ~ u  9 .jd 
L: 

I. L i j ~ ~ d ? ~ l I U n ~ f l l  &I a, b, 90" - A ,  90'-c LLAf 90' - B A J ~ W ~ ~ U ' U ~ J ? J ~ R U  

R j p l 3 . 3 . 3  u l i ~ 8 o u s o u i i ~ u u o ~ a i u ~ ~ i ' R u u n ~ ~ n ~ u ~ i n d l ~ n 6 r i i ~ u ~ u i l ~  
II t: II 

2. ~ij~ufla~n~~a(l~n7iuri'uw'utf L M < I J R ! ? U Y ~ J ~ ~  

6rii)r(u~1lfl6uk?udn'o ~ n i m i  ( ~ ~ u o i f i n g ~ a  JLULSO~) 
II t: 

3. ~Buu~am~:d iu i la 'a~~ i )aoun~iugnho~uo~n~niuk~u 

4. l ~ n O ~ l a n n i ~ u i n a u % o i ~ ~ i r i i u o ~ i a u d & a ~ n i ~  
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