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rsw~~&erd~n%~nau 
(Spherical Geometry) 

' .+?,> " '. 
L ,  , . --, 

v d Gaa91~rma 
2.1 ph~4na8.J (sphe 

2.2 ?RURZ~(~WUU~SJ 

2.3 8@hI~4nau (spherical angle) 

2.4 K I U L M ~ U U ~ % ~ ~ S ~ ~ ~ U  (spherical triangle) 
a d  

2.5 W U ~ Y ~ J ~ U L M ~ ~ I J L % J ~ ~ J ~ ~ U  
I 

2.6 I ~ n a i u ~ a ~ u u r % ~ n ~ ~ n t w  

2. o ~ u i u n a i m u i u u o ~ a ~ n a u ~ ' ~ ~ ~  (great circle) a ~ n a u ~ g n  (small circle) 
t: 

srorua (polar distance) ~ ( 1 r L % 4 n s 4 n ~ ~  (spherical distance) u a r q u d ~ n s ~ n a u  

(spherical angle) W 
3. U O ~ K ~ W ~ ~ U U P ~  ~ l ~ ~ o d ~ 8 . J ~ ~ i u ~ l ~ ~ n 3 4 n ~ ~ u  (spherical triangle) l$i 
4. U Q ~ ~ ~ R U U ~ ~ I J  q U O J ~ U L H $ ~ U L % ~ ~ T ~ ~ ~ U ~ G  

Y A* Y d  
5. u ~ m ~ ~ ~ n ? i u ~ u ~ ' ~ ~ s z ~ d ? ~ r r u n  w ? n s ~ n a u n ~ ~ r r u n m ~ i ~ d u ~ ~ % ~ n ~ ~  

nau16' 



uni 2 

rsaw~i iar3~na~ tiau 
(Spherical Geometry) 

2.0 ¶JYlOd°l 
AP A ailnmuarq.jst~u (plane trigonometry) ~~unis6n~i6dna181$uw'u83t~ljid$iu 
d d an c1 

rurquuo~~iur~suuluatuiu (plane triangle) a~r~iw~iun'u~o~rr6'a rrdni~nmuma~ws~niw 
8: d 

(spherical trigonometry) U W  b ~ ~ n i 3 ~ n ~ l 6 d ~ ~ i ~ ~ ~ w ' ~ d ~ t ~ ~ i d ~ i ~ b b f l t ~ ~ ~ ~ d ~ i ~ b ~ 9 f l ~ ~  
d d 8: 3 

uuii?uadnsdnRu nrmriunil RlumRuut~twstnflu (spherical triangle; &uu WUPIW 

lunislnwailnnriiRrP~~a~nnu dr i16~~~ f i t o  .~a~oi~uw"unaiufr~u?~ursuinGa 
w dY d L.!?JYISJ~RU (spherical geometry) L.(YSI:O~$M~UUY~U P ~ ~ ~ I ~ L ~ Q J ~ I ~ L ~ ~ ~ ~ ~ L ~ ~ ~ ~ ~ ~  

rtdwsdnflu ~u~auibi(era~~diat~i1d1%6nuiai1nm~8r~dwadn8uw'o1d 

2.1 ~Jnwnau (Sphere) 

i iu~u  2.1.1 ~dn~ns~n~u  t o  jd#16'ousouhotial& hudqn 7 ~ n u ~ i a l k d s t u z  ' 
d 

vlq~siny 7 a&~din'u inn~wlnriu ~ i u n i i  1nqu6n~~~uo~ns tn~u  dauuatrriunsdn 7 

d ~ ~ o u s m i i ~ ~ n u u ~ ~ l ~ ~ u o ~ ~ ~ ~ n a u ~ u ~ n ~ u e ~ ' n ~ ~ ~ u ~ w s n u  r iun i i  rt~uiui~iiuo~ 

wsdnflu naiuuiauo~r8uiuiRii r iun i i  i ~ l d u o ~ m ~ n s u  &JIJ 2.1.1 



2.2 g~~~a:~biuuunr~nau 
lruinrirml%dnsdnslu (spherical geometry) l~~nll~nl)l6dnalu~uw'ua'uod~m 

3 
L& aiubcliuu rim uu~Wijauom3dnslu ~d~~~ti7ddnmu~~~lrlu~~mndid1d~innaiu~~uiu 

66 w 11 (bulaui~rirml%~3ruiu (plane) <o~~mndiddarnifllfn~io naiu~uiu~~dBi i$ i  LIU 
66 w 11 66 w 11 ~au,auinfim~%~a:ui~i ~ a u  ~uiufid "~8umf 9'' ~ ~ d ~ ~ . b b 3 9 1 i ~ f i ~ ~ % d ~ 3 d n s l ~  buu MUIU~~J 

66 adnslul~qj" (great circle) 
A 0: a~na'ulnd (great circle) l o  a~nslun~filnnsr~un'nnadnslu Lua:uiuuuCmciiu 

r l c r w  cr gn~u6n~1~uo~n3dn~u ~d~~u$m~~~~uadn~u~uaf l~~uiabw' in 'ua '~du~dnadn~u ud% 
Acrw erg ~ r u i u $ m n a ~ n ~ u ~ m u h d d ~ u ~ m ~ u ~ n ~ i ~ u o ~ ~ a n u  ~ciunnqt~flua~nslunua~u~un$i 

Y I  1 a'nduo~nt~nslu dunarnsluuai a~nsluiin (small circle) 633d 2.2.1 



d ~hwiuqwGnni~uo~n~~nnu a ~ 5 ~ a i n n ' Y ~ r u i u u o r ~ ~ n ~ u  ~ i a n i i  unu (axis) 
11: 2 ,  11: uomnnu unut-ar~ns~nnu 2 l a  L ~ U ~ ~ R W ~ ~ A Q J ~ ~ I  ~j (pole) uoJwnna ( W J ~ J ~ R U L ; ~  

11: 1 - 1 1 :  ~ M i u g u J n n i ~  PP' W Q I ~ ~ ~ J ~ ~ U I Y  MM' ~ ~ ~ ~ T : ~ I U ~ Q J ~ J ~ ~ ~ ~ H ~  RJMU P UR: P1 

& d11: d d a:u:va (polar distance) vaJ2Jnau i ia 3tUeWlJWRUW~RUUW3JnRU a~Ta-ain 
w 

1 ~ ~ ~ p n ~ 6 ~ u w 2 ~ n n u  W E J C ~ Y Q J ~ J ~ R U ~ U  K C ~ J S ~  2.2.2 

I 

P 



0: nn jd  2.2.2 ~ :u :~a~a~a~nau l~q j  ABC ~ilu m0 LW~IT~I iiauliiJ PB i i ~a iuu ia  
0: iBu 90' ~~a:a:u:vaqaqadnau~dn DEF ;a naiuuiaqaddau'66d PE ~daa PF 

v w z 
uolrann aiondial641 3 : u r . u a ~ o ~ a ~ n a u k d k ~ ~ u m ~ O u  go0 

(spherical distance) ~:M~IP~~I 2  3R #€l n a i , a J u l a ~ ~ ~ d a u ~ 6 9 ~ a u  
0: 0: w w 3 -  d g  d 

(minor arc) u a d a d n a u ~ ~ ~ C f ~ i u ~ ~ n d ~ a d u u  ~ I ' U ~ R J U € I ~ J U L ~ U ~ : ~ I J  

9R 2  3R U ~ ~ V Q J Y ~ ~ J ~ ~ A U  & jd  2.2.3 3 ~ ~ ~ l l l r l 3 t M ~ l d  9R A LLRf9R B 6% daul&$€lLl 
, 

AB 

h u h  q I d  n~~nuannaiuvndau1~~~a~a.jnau~~rgi6au~u6~a~u~udau'b6~~ 

d p ~ q w I n a i a n a u  ~ d u  nn jd  2.2.3 dFlYji R'auliiJ AB Bmiwia~h e ~~a:l;ii?u 

ii n ~ ~ l u ~ ~ o ~ a ~ n ~ u l ~ ~ d a u d ~ a i u u i a d a u ' b R ~ ~ B u  m0 buL? 7 I d  ~ n a a q d n  7 uuR? 

YaJnstnau budgmkJnoc i f  lri~Bug~~aiuqoluadL$ueiiuQu4naiJqaJnadnauLL~a 
d 3 ~ l f d ~ a d 6 d ~ u a d u u a d n a u ~ ~ ~  oinjd 2.2.3 A LLR: B L~~~~RIFI 7 w a ~ u u i i a ~ a ~ n ~ d n ( l u  

laud ~ f 0 a m . r ~  AB W L O U L W I U ~ ~ ~ ~ I J U D ~ W ~ ~ ~ Q ~  i ~ i a d a ~ l i i j i  YR A, B ~ i a t ~ ~ ~ n m ~  
0% d o uo,nntnclu daudsmouniu~u~:uiu~u~u~3:ui~l uac.r:uiu~~~wnl~n~u~Bua~nau 

bd 
v P, 

'118491fl61 

(1) pa 2  P ~ I ~  7 u~ka~am~~nauCfIu l~~R& dauiiI;il5olarlnaul~~~flu~a~1,#ua 

~n'ltu 

(2) a~naul~qj  2  ~JIR q u u f i a n a d n a ~  ~QUKR~'~ROJLLV~J 

MA 337 



2.3 yN6ihnadnau (spherical angle) 

yui9~na~nau iio y u d ~ i i n o i n d a u l ~ ~ o ~ a ~ n a u l ~ ~ a o ~ a ~ ~ n n ' ~  iiunriauliiJuo~ 
1 8 :  

a~nau!vltjii uuu (side) ~ ~ : ~ ~ u n ~ n ~ n u o d a d n a ~ ~ ! v l ~ w d a o d i i  +~uon (vertex) Y Q J ~ U L % P  

wasnaxl 

y u~%dwsdnau iuuinuo~qu~n'in'uy uat~a'idaoda :uiur(b~noinf :uiuuod 
A d l  

atnaulvlqj a~uaauT&~8uuuuuodyu~%dwa~nau kp.~ 2.3.1 

P ~Bulnuon ~~a:dauI& PA n'y PB ~ i l u u u u u o ~ y u ~ i ~ w a ~ n ~ u  APB uaradnau ABC 
0: ~dua~naukvlqjdii~naon P uo~yu~%~wr~nautBuy? yua:~vliidaotr:ui~~ A- PO - B iiGo 

yuT:uiu AOB ~ ~ ~ i ) u ~ u d g n ~ u f i n a i ~  0 llQdadnf(U ABC k~:Kd!fil YU AOB % l L i l ~ ~ d F l l  

! i v i i n ' u n a i u u i a a u l  AB (1wai:vlii~xld~u6nai~uo~a~naxla'n~~'tl,o~~i~"ao~a~~uu 8 

~ r i i ~ n a i u o i a u  o ~ r i a u ' b ~ ~ d a o ~ ~ u y  utu) 

&$u ir~nthalMi y u~%dwsdnau (spherical angle) ~nL~u~dm!~L~ln'udau'b~duod ' 

adnauk J ~ Q ~ R T J ~ ~ ~ C U ~ B J $ U  

d ! 

2.4 m~60081~1~6%nadn81~ (spherical triangle) I !  

a1um~~rrum3~na~nna Go dawuo~~awa~naudKoxlao~6aueiaw'b~~~o~a~n~xl!~sk/ i 



oinad 2.4.1 IUI A, B ha: c L ~ J U ~ ~ ~ O ~ V O J B I ~ L Y I ~ ~ ~ L Q ~ W ~ ~ ~ R ~  nin~gu~4au 
II: s t n i i ~ ~ n u o n n ~ ~ i u u c ~ ~ i u ~ ~ ~ u u ~ i ~ w a ~ n ~ u n ' ~ ~ n ~ u 6 n ~ i  o uom.rtnslu iio ~ i n G u  

d 
OA, OB URL OC ~~70:fi l!~L%y~f L ~ ~ l d B l u 3 L ~ l U  (trihedral angle) ~ ~ ~ n l l d u ~ ~ n ~ d n ~ u  
dli 
YU iio qu o - ABC (hGo s r u i u u a ~ ~ ~ n ~ u l ~ ~ # ~ ~ i u u o ~ ~ i u ~ v l t u u ~ ~ ~ n a n u  fi-~Uiin 

3 d yusrvliidaiurruiuuun~ngu6nai~uo~wadnau) inn?~uui?uadhuuor~iub~duu 

~ i ~ n . r ~ n a u R i u y u ~ r i i  (face angle) T I Q J ~ U ~  L M i l d B l ~  JUIU ~U;O ~ ~ R ? I U L I I ? ~ I O J ~ U  
d 

a, b URL c V O J B ~ U L H R ~ ~ L ~ ~ W ~ ~ ~ R ~ ~ ? ~ ~ ~ W M ' ~  BOC. QIA URL AOB V O J ~ U ~ : H ~ I J [ ~ U ~ : W ~ U  
d muiiR'u ueriRuuinua~yuuo~~~u~vlauu~Q~~atnau ii?uq~.rrvlii~~o~.r:uiun"~n^n~in 

1 8 :  L d ~ ~ u i u u o ~ h u g u u  uuna inuuinuo~yu A j i ? u y u ~ ~ v l i i ~ ~ a ~ a t u i u  B -OA -C inuuin 

Y O J ~ U  B G ~ ~ y ~ a ~ v l ~ i ~ ~ o ~ ~ ~ u i u  A -OB - c UR~~R~IUIRVOJ~U c ~ ~ u y ~ ~ a i i ~ ~ o ~ ~ t u i u  

A-OC-B 



540" 

hu80 180' < A + B + C  < 540' 
d 

(8) Y u n o ~ Y u ~ o ~ ~ i u ~ d u u ~ ~ d n ~ ~ n a u 8 d ~ u d  ~ a ~ ~ L i ~ u ~ ~ u n i i ~ ~ u a n a r ~ ~ ~ i d  
y~d~18Jn'll 180° 

Gu80 A + B < C  + 180" 

A + C < B  + 180" 

Lbflr B + C < A + 180' 

w w 
U8Q91fM 

e 4 d ~iu~~dauuu~tuiud~uainorii~u1nn6~qu ~ ~ o ~ y ~ h u o u ' i ~ u i n ~ u ~ ~ ( ~  u(/ 

aiu~~~uu~%rn.rdnauoiodno~~r(~aa~uqua~n ~ i o o i ~ d q u f i i u a o d ~ ? ~ a ~ u q u ~ ~ u  
rl r ~ u n d u u ~ ~ d n . r ~ n a u d ~ ~ u a i n ~ ~ u d ~ ~ ~ ~ u  ~ f u n i i  aiu~~auut3dn.rdnau~in (right 

rl 
spherical triangle) a i u ~ ~ ~ u u ~ ~ ~ n ~ ~ n a u d d ~  u ~ i n ~ o d y  u ~fundi ain~mue%dn~dnau 

\ 



103YUQln (birectangular spherical tri u l ~ i j u ~ l % ~ n 3 ~ n a u i !  U Q I ~ W I U ~  u l funil  
d 

R ~ U L H ~ ~ U L % J ~ ~ J ~ ~ U ~ I U ~ U Q ~ ~  (trirmangular spherical triangle) 

yud~utGui9anr~nilu (sphericdl excess) ;Q wadid J ~ I ~ I J H ~ U ~ ~ Y  Q J ~ U I I Q J J ~  

n i u ~ ~ i i u u i ~ n s ~ n a u  ~ u w a u ~ n u o ~ ~ u u a ~ ~ ~ a i u ~ ~ t u u u u ~ ~ ~ i ~  ~ i o o i ~ n [ i 1 2 I G i i  
d E '4 

yud2utiiwc%~n3~nauuo~aiu~~ijuub%dna~naU ~t'iio i i w u o ~ m y u n ~ a i u u o ~ ~ i u ~ ~ a u u  

~ % m . r ~ n a u ~ i i u n i i  i soo rin~~ouunuii?uGytYnI*$ E 

d ~ d u  a i u ~ ~ a u u ~ % m 3 ~ n a u f ( u ' y u  A = 750, B = 82' uat c = 125" u h s r l c i i i  



P' 
I t : '  ~ w s l r i ~  i n  7 p u u a ~ n ~ u 1 ~ q . j  L ~ Q U ~ ~ . ~ : ~ ~ H ' I J P I ~ ~ ~ ~ ~ ~ Q ~ ~ ~ ~ I U I M ~ L O U  900 

It: I 

h 4 ' ~  AP = BP = 90" 

y u t P ~ n s ~ n a u  PAB v i a  y u  A ~ o ~ a ~ u a i u L ~ % ~ n . r ~ n f i u  ABP i n u u ~ k l i i c a u y u  
d d  w J It: . r r ~ - i ~ ~ a o ~ . r r u ~ u  P - AO - B ~ J U M U I V Q J ~ ~ L O W ~ L ~ ~ I ~ ~ ~ J Q I ~ ~ ' ~  &tic y u  A = goo 

u a r y a 3 m . r ~ n a u  PBA n i o y u  B in~u1al66auyusr~i1~ao~sru1u P - BO - A 
d d J It: It: a~u~fiiro~yu~i3usrwuncl~a1nnS1 njuu y u  B = go0 

d  .I (I) L W S I ~ ~ I  y u ~ S ~ n . r ~ n a u  APB v i a  y u  P i ( l u u ~ ~ l i i k ? u y ~ s ~ u ~ u  AOB ~ J U  

l J ~ l ~ I ~ l n ' 6 3  AB 
I 

~ ~ n { ~ w u a l X  AB = 750 
w It: J muu C I M ~ Q J ~ I U I M ~ ~ U I ~ ~ ~ ~ J ~ I J ~  ABP %a AP = 900, BP = go0 LIB: AB = 750 



BC + CA > AB (80" + 100" > 60') 

u a : n a ~ u u i a ~ o ~ h i u n " ~ a ~ u a a ~ ~ u ~ ' o u n ~ ~  3a0° i io AB + BC + CA < 3600 nio 

60" + 80" + 100" = 240" < 360" 



1. P J U K ~ T ~ J H ~ V Q  J I I U L H ~ U U L ~  J n R U  A B C  L ~ Q T ~ I H U R I C  

1.1) A  = B = C = 9 0 "  

1.2) a = b = 90". c = 60" 

2.3) 170". 150'. 50" 

'2.4) 30'. SO', 70' 

3. 9 J ~ ~ S W I ~ ~ L ~ U ~ ~ ~ ~ H ~ ! Q ~ ~ ~ W ~ U L H ~ ~ U L B J ~ ~  J ~ R  A B C  OLdPUIRYQ JqU#-JIIU$J~ 

3.1) 30". 37". 128" 

3.2) 30'. 37". 11 1 " 





d 
(I) Qlfl ABC L~~uRIuLMR~%JL.%~Y~~ 3flW.J hLlddY%J A = 150°, B = 138" LIRE C = 132" 

9 l f l  E = A + B + C - 180" 

.'. E = 150" + 138" + 132" - 180" 

= 420" - 180" 

= 240" 

t: d  a d l d  I v 400n 
$3WU R I U ~ M R U U ~ ~ J W ~ J ~ A ~  ABC UWUWbWIfl'U - f l 1 3 1 3 ~ d 1 ~  

3 

0 . 8  X d m  
a3UU WUWWaW3SnRU'ii€l 4n(10)2 = 400n fl131399~1Ll 





d 
2.6 gdnaiumauul?~nwnau (spherical polygons) 

x 
JJ~cnu~n6ua~~n3~nau i i o  $~uuuwuii~uo~n.r~naudiau~ou&~ud~ulii~ 

uoh?~naul~qiaiu?~ ~ i o u i n n i i  ~ J r a i u ~ n ~ u ~ ~ m . r ~ n a u ~ n ~ J d ~ u ~ ~ ~ ~ i ~ n a i u ~ r u i u  

(polyhedral angle) B J ~ A U ~ R Y O J ~  U~~$~US~IJ IJ 'UE~J~~ dnau ~ u I ~ ~ I u ~ ~ J ~ ~ M ~ I ~ L Y I ~ ~ ~  

~ ~ ~ n ~ ~ n a u i d i i ~ ~ u ~ u ~ ~ u ' i u o ~ ~  u ~ r n ? ' i ~ n ~ i u f  ruiudau~'ui~u 

cii~Yu JJ n ~ n ~ e u ~ i ~ n s ~ n a u l n  7 aiuisnu~roontduaiu~y~~uu~%~n~~nau 

16 n-2  JJ b u r n ~ a i n ~ ~ u n r ~ w ~ ~ u ~ i n ~ a u o a ~ a ~ d ~  ~~arwaf?uyud?~fiw%~nf~nauvo~ 
2 a iu~~ iuutb~n3~nau~~a ' iu  d o u ~ ~ i ~ w a . r ? ~ u o ~ ~ a d i ~ ~ ~ ~ ~ i ~ ~ ~ u ~ n u o ~ y u u o ~ ~ J  

A MRIOLM~UU~P~ (n - 2)180° ~ ? ~ 1 o i ~ n d i ~ 1 i i j i  ~61~?uyud?~~f iu~%~nf~nauuo~aiu~~1auu 
2 A ~ b ~ n n n m u ~ ~ h u  ~AiiPuwar?uyuuo~~d~aiu~nauu .u&u (n-2)180° b u ~ ~ I u n w a l i i ~  

21 
U?l  y U ~ ? ~ L f i ~ t % J ~ 3 J n ~ ~  (spherical excess) ~ O J ~ ~ H ~ I ~ I H ~ ~ U L % J ~ J J ~ ~ ~  

Y w U Q ~ ~ i n a  

~ d o ~ ~ i n w a u ~ n u o ~ ~ u y o ~ ~ d ( ~ i u ~ ~ ~ u u ~ % m ~ ~ n a u u 7 n n ? ' i  2 ymin tSk&+~wau?n 
A A u o ~ y u u o ~ ~ J a ~ ~ a u u ~ % m ~ ~ n ~ u l a  q tiouuinnii 4 y uoin C J ~ U  lw~ui~r icR~%m~~nau 

A A 4Slid~daaauu y uainr6~n~~nau 



2.1 I ~ I ~ I ) P U  (Sphere) 

t: l ~ n ~ u l ~ q i  (great circle) 60 ? d n a u d ~ ~ a l ~ n T : u ~ u d i a n s  J ~ R U  ~RDTLUIUUU 
d dm~u 4 h c i 1 u g a p 6 n a 1 ~ u o ~ n ~  ~ n a u  a~~#u8ao:rilu~~n~unu~~utl1~1vi7 r7uimu'uo~n.r ~ n n u  

A d "  d hr:u~u~anr~nnu~aud\ri~i1u~a(1~6n1~1~~o~nr J n a  L#u6monilu?Jn~unu~nu 
t runi l f f l i iuo~n3Jnau Li~n?Jnaudi l  arnarrldn (small circle) L & U ~ ~ U ~ U ~ ~ R I J ~ O J  

d J n . r ~ n a u r ~ k ~ ~ ~ n r i u t z u i u u o ~ ~ ~ n n u  ~ i u n i ~  ilnu (axis) uoJwnau ~nuu~: ( iRnr~nau  
2 1" i iungnAaoJdi1  R (pole) u o m n a u  

& A t :  A A 3tura? (polar dismnce) uoJ?Jnau 60 r : u : n l ~ n ~ U n q a u U n 3 ~ n ~ ~  a ~ % o ~ n  
p ~ I ~ n n d ~ u u 7 ~  n a u l d ~ ~ # ~ u o ~ ~ ~ n a u ~ u  

4aa"~tnm 

( I )  l a  2 1a1a 7 uuir?rodnr~nclud~u'~nga#? dour \ -~ \k f i c l?~nau l~d~$u~?~  
~ i i u ? ~ h # u  



I 

2.8 qulSdn3dnou (Spherical ,angle) 

yulg~n?~nou i a  y u C ( r ~ ~ o i n i ? u ~ h ~ a 3 ? 3 n ~ u ' I ~ ~ a ~ ~ ? ~ i i ~ n ' u  ~ iunr i tu lh  

¶l03?3nnuhhJil LLYU (side) U R : L ~ U ~ ~ R ~ R Y O J ? J ~ R ~ ~ H ~ ~ ~ ~ I I J ~ I  9RllOR (vertex) YO3 
I I 

ya%~nfsnnu y u ~ ~ ~ n ~ m n u ~ u u i n u ~ ~ Y ~ ~ n ' i n ' u Y u ~ : ~ ~ i ~ a a ~ f : u i u d ~ i i ~ ~ i n ~ : ~ i u  

a o ~ ? ~ n n u l ~ d  ~ ~ d d ? u ~ h j t ~ u u u u u a ~ ~ u ~ % ~ n f ~ n n u  yu~B~n.r~nauAt~uo~wil8~vii 

n ' ~ ~ u ~ l i ~ a a ~ ~ ~ n ~ u ~ ~ ~ d a ~ ( ~ ~ ~ u ' i u n ' u ~  ~ f u  

4 
2.4 U I U I H O U U ~ J ~ ~ J ~ P U  (Spherical triangle) 

s1umwdcl,u19~nr~naai. Ba d ~ u u o ~ i i ~ n ~ ~ n a u d # a u ~ a u 6 i ~ u i ~ u ~ ~ ~ ~ a ~ ~ ~ n n u  \ 

bqjalu?.s d ? u ~ l i ~ u a ~ ? ~ n n u ~ ~ ~ ~ ~ d ~ : ? ~ d # o u f a u ~ i u ~ ) r ( d u u ~ ~ ~ n f ~ n n ~ d  ~ n ~ i u n i i  ~ 

t: h u  (side) L~ I I :~RUDRUOJI (UL~J~~  ~ ~ I J U ~ J I I U Y U L ~  lL?~n-Jl PRUDR (vertrices) YO3 

a iutn iuaB~n~~nnu 

I~udnfi$nl#$nl+fk?fiur(q)r(d A, B, c u n ~ ~ n u o ~ u o ~ a i a ~ d u ~ ~ ~ ~ n f ~ n n u  
.1 

ABC ~n:l#Cn~7k?fiui~Lln a, b, c ~nukiuna~(lf~u'iun'uy~ A, B, c (IIU~IRIU 
\ 

(ia#dmm 
(I) R ? ~ U U ~ ? Y O J ~ ~ U U O J R I U ~ H ~ U ~ L Q ~ ~ ~  ~ ~ I U . ~ ' @ ~ S ~ & ? U ~ U H ~ ~ I  (face angle) YO3 

.1 r qu~:~h~aiu.r:uiu R S ~ U  h u  a, b, c ua~aiu~~nuutB~nr~nau ABC o~~nt f luo~wi  

~^rarr r3uu 
.1 

(2) Y U ~ ( I U D J I ( I I U O J ~ ~ U L ~ ( J U ~ L ~ J ~ ~  3nM.J ? ~ ~ ~ ~ ? u ~ u ~ L H ~ I J I o ~ ~  =:ullJd~ii@l 
cint:uiuua~&iud#u 

~AU'? 9 '1d n i~ : f io i~mno~i :~1u~~duu~Q~n~~nnudd8 i~~~dn:d i i~~~n=:yu  
4 uri~ryubenh lao a~cn  a ~ a i u ~ ~ d u u t B ~ n ~ ~ n a u 6 ~ n 1 5 1 ~ ~ 3 : : 3 ~ ~ ~ u u 3 6 ~ d  

1) & iu~o~&iuuo~aianduu~B~n~ dnfiujd~ddf ~un'u~u'idauuinn1181ud1iu 
I Jitla a + b  > C, .+E > b UI: b + c  > a 

2) & i ~ d ~ a ~ ~ u a ~ ~ i u ~ n d ~ u ~ B ~ n ~ ~ n n u ~ ~ ~ d ~ ~ ~ u n ' ~ ~ u ' i  L/~uJaun-Ji 3 ~ )  DJRI 

~ U ~ I D  00 < a + b + c  < 360' 

3) 8 i ~ ~ u a a ~ h u ~ a ~ a i u c ~ d ~ u ~ ~ ~ n ~ ~ n n u ~ d ~ d ~ ~ i ~ ~ n ' i ~ ~ ~ ~ # ~  yuiajn.r.su'iu 

~hu#~ao~dauiluui~~n'in'u 
4) fi y u ~ ~ ~ ~ u u ~ ~ ~ ~ ~ d ~ u ~ ~ ~ ~ ~ ~ n ~ u ~ r l n d ~ d ~ u i ( ~ ~ n ' i n ' u ~ ~ # ~  6iuiodn.rr 



I 
Cshmw a ~ u ~ ~ d r r u ~ ~ d n ~ d n ~ u o i ~ u ' ~ ~ ~ i n u i n n d i ~ d ~ ~ u ~ ~ o o i ~ d ~ u d ~ u ~ n  

n i i ~ d ~ y u i i l l i  aiu~~duu~Bdn>~n y d d Y u ~ i n t ~ u 3 ~ d ~ Y u ~ f  ur;ldi aiuadua9~m~nclu 
J rl Qln (right spherical triangle) nilyuwnrod~u~iundl ~ u ~ H a u u t ~ ~ n ~ d n a u a a 4 ~ u ~ l n  

J 
(birectangular spherical triangle) ~ a : d i i ~ u ~ i n a i ~ ~ u i ~ ~ ~ n ~ i  a iuuwunB~n~~nclu~lu  

YUQln (trirecfangular spherical triangle) 

yu~2lJ,ul~lJdtnrtnau (spherical excess) 110 W ~ ~ I J > : H ~ ~ ~ W I U ~ ~ V ~ ~ ~ ~ ' U ~ ~  

a i u a d u u ~ B ~ n ~ ~ n a u n ' u ~ c l u ~ n ~ o ~ ~ u ' ~ o ~ ~ ~ u ~ ~ ~ ~ u u ~ ~ ~ u i u  nianhqlci-ii yudau 
J t: 

~ i i a ~ ~ n 1 ~ n a u u o ~ a i u ~ ~ t u u ~ ~ 3 n >  3nwu ;ao ~iuauo~ninwa~auuo~yun~aiuuo~ 

aiu~~duak~dn> dnclu ~Fiundi 1800 

aiu~dua%dn>dnau t jd~~in'uqnd~:ni> haim~~uun"daod#uo~uun~d 

naa6uarYu ~~'iootjuun>~nauC(~riin'u ~ ~ a : ~ a # ~ a i u u o r a i u ~ ~ ~ u u ~ d ~ d ~ ~ d i n ' u ~ u # ~  
a i u u o ~ a i u n d u u 8 n ~ i ~ ~ d ~ n i u i i c i ~  
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2.6 ~dnaiu~nauu~Sqnnau (Spherical polygons) 


