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HARABAMEHZ M
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I—cosg=1-~""""2, D eost
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. g _,(L_ 05} (A4-B+C)cosi (B+C—. A)
oL Sint—- -

sin Bsin C
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2
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-—cosb cosc coszf}—

. a .A. 9 4
sin? - =cos? o t-sin? "
2 2

2

.o A . . . . .
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cosa=¢0sh cosc +sinbsinc cosA,
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& AABC.
cosa ==cosh cosc +sind sinCcos A,

_cosa—cosh cosc
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(sine stn-—zb—sinb sin—c)
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=coshcos % C~cosC cos-b,
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_a
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1
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0.1 .
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s a0, 01 1, 1
St =cos --)~b+cos 5 ck+cos§— bws?c.

B. HIKW = 53 ABC. 3 1+cose+cosb+cose=0. gl
A FHREHMEEZF AT
B AABD, AADC
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5 cose=eosmy, 60852 +sitnm, st @ cosa,
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. 1
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cot AB sin DACHcot AC sin DAB=col AD sin BAC,
cot ABCstn DC+cot ACB sinBD =¢ot ADB sza BC.
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cotcsin AD =cot ADB sinB +cosB cos AD,
cotb sin AD =cot ADC siny+cosy cos AD,
&

coté sin AD=—cot ADBsiny+ecosyceosAD.
F& L 1R 32 cof ADB. Al

cotesinAD—eosBrosAD _ —eotb sin AD4-cosy cosAD

sinf siny

cote sin AD siny—cosBsiny o3 AD = —eothsin AD 550 8
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RIKBOH X6 F
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. _ > VTV T 0er : 1Ty
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ZBERC
RID 7R R R
& B+C=r,

>, sin2B45in2C=2sinB eos B+2sinC cosC
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¢ _1 1
coty 0083 =5 cot b+700ta,
Y1 Bk A8 dm. 8

cot§ cos—f} +cotd cos—;]; + coty cos—g— =cota+-cotb+cote.

16. FRE=ABFABC. A ABZHFHAD. 1

cos AC+-¢c0s BC =2 cosé—AB ¢osCD,

S c0s AC4-cos BC=cos AC+cos AB cos AC-+sin AB sin AC cos A.

= c0s AG(L+-e0s AB) +2sin— AB cos- AB sin AC c0s A

=2¢os AC cos?—é—AB + 23[71%;\}3 cos%AB sinAG cos A
P | 1 e s 1 an oy
=2c0s55 AB{cos5;AB 0os ACtsin 5 ABsinAC cos A),
. cosCD=cosAD cos AC+sin AD sin AC cos A

4 5 —casé—AB cos AC +sin- 5 I ABsinAC cosA,

o cosAC+cosBC=2 cosé— ABeosCD.
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sinl,
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# AB=BC.
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A B ¢ cosPA+¢cosPC=2cosPB cos AC,

B sinl +sinl, =2sinl, cos—%— AG,

.1 _ysinl, +sinl,
o E—AC=cos 2sinl,
. l PEEERY 1
csin (G Sy eos 5 (G4 1)
L —— . = 5
sind,

_ c0sAB—ecosPA casPB
K oosAPB="=" o ginbn

sinl,+sinl;
2sinl,
cosl, cosl,

—sinl, sinl;

_ sinly+sind, cos2l,
cosl; sin2l,

&

cos BPC = sinl,+sinl, cos2l,

€08l sin2l,
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cosC=cosb cosa+sinb sina cosC,

*: C=90°, .. cosC=cosa cosh.

WREBUEZNUATSENFEETNAR.

1. ABCRREEA=ZAR.CEBER OBRZPL-£0A
LEE-EP mOCH T PM. 4£ M i OB 5] & £ MN. £ N>P.
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N s =0P2—0Nz.
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8; 8;} g}j}, Bl €cOSC=C0SA COSD,reerecerereencsn. 81

gll‘){ qu g?’ B sind=sinB sine, .eceereerrernee. 82
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N = PN ONX & tana=cosB fan g, «eeeeereceenes 34
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F #. tana=tanA sinb,--.s-ocereeeee-37
36, 3V 47 2% T 52 ¥ k. M
tan A tan B = fAne tanb 1 1

- - = = k4
stna sinb ~ cosacosh = cuse

cosc=cot A cotB’ ............................................. 38
R34z R T 33 A

sina cos B fanc=tana sin A stnc,

o cosB=SIACOSC _ o4 oos b,
cosa
cosB=sinA cos By eeremreneii e a9
[l B cOSA=SIRB €COSA, - verrmivermviiimiimminiiciiniinaen. 20

HZEWZXARX ERE—REA=ZARBEZA

5. 81 & 40 5 A A& cose Ecosacosb.éiﬂﬂﬁ%*ﬁ. i1} cose,
cose,cosb H BEREPF—-—BEZ_MHME B ZZ RN
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3. BB R-ABAZ=ZHF.

tanb=tfanccosA, cot B=cosc tanA,

sina=sinc sin A.

AR Zilanb, cotBRHAE B Mok ZBRWA, KA HW
BESZBRH  HEASWALRAAN KRR LW S E XK A
XeRABWLEAMNRBLEAAX AT HBE MELLLBRE
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M FE = . BB & oL

4, B-BIREMAZ=AF.

fanb
cos A

tanc = s tana=#HnA sinob.

cosB=cotb sina.
HERXBREG,BEBEZR &ML= AFE T K.
5. B-Ba b= A

cosc =cose cosh. cot A =cota cotd

cot B=cotb sina.
BRXZGABRIERERE=Z=AEE8 02
6. BHBcR—Bax=fE.

[e L7 tan . ina
cosh= y  cosB=111% n sina
Cose
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BFENEERUNESZZES B AR WBeHoMa—a>
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- sin@ . .
sine=""""5 sinb=taenacotd, sinB=
sinA.
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cosc=cotA cotBZ S BR. e HHEMEZRE 445 —&.
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Fao=AMe, b, BEEMA W ASBCZHE A’BCRABCE #15

=AM mMAME PES — BB

XeZRAREAMNBSACZE BRIMERNB TR E
TECEZARTLEZEF BRARFARCHER —ZHIE

i 32 b Z.
cRABEA Al A
e RABE A Malk Ak



40 RE = /MR CGE=

D A L P

S A i 7 o N S

M & =
I AFEREZABABCHCEAEAAFTAXITAZ LK.
(D s-in‘-’—g— =si?zz—g coslgr—}—c‘as'*%sin?—g-,
" cosc=rosh cosa,

S 1—cose=1—cosb cosa,

(1—cosb cosa),

1 2b o0 o5 ab o5 L@
=5 —4 ¢cos 5 ¢0s fgu—{—._co‘s -E)—-&-_.co‘s 51
c b
=052+ 2 c08% —2 cos? 009?—9-
2 b, 2 b , G b sa
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2 2 2 2 2
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2 b
{an mn (c-i—a)trzn (c—a)=tan 57
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o LO5C  ensh,
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. eose __ 1—cosh . cosc—cosc __ 1—posh
. — i ] R = hll®
1.4 08¢ 1-4-cosh cosatcose¢  1-+cosb
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. a+e a—e
2sin sin
2 2 2 b
s —= tan? ~7)—s
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a+-¢ ; a—e
2 2 2

tan

1D sin(e—b) =tant-Asin(c+),

cosA=190q 4 oo p — tanciand
tanc Tanc
1—cos A = lenc—tanb
tanc

1—cosA __ tanc—tanb _ sinccosb—sinbeose _ sin (c—b)

T¥cosA  fenctianb  sine cosbdsinboose  sin(c+b)

- tan? A sin(c—b)

. . A
Jhogiy — —_ =87 f2 2%,
9 = sinte b)’ st (¢ —b) =sin(c+b)tan 5

{1V) sine taniA —sinb zmz.-l—B =cin(a—b),

2 2
. N l . 1 sin A . , A ety 1
sina ian‘z-A sind tam-z—B—-- B sind t=m-2- sinbd tan—z—B
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sinB 2
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2 e okl il =2 =
_ sind sin o005 Sin - 5 stn 9 2sin 7 0085
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co8 Py cos-z—B
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7B 0 5B S

=sina cosb—sinb cosa
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(V) sin{e—a) =sinb cosa tan-%—B,

. 1
sin{e—a) =ten b cosc tun5-B,
sin(c—a) =sinc c0sq—sina ¢nic
. . sin®  cose .
=8in¢ cosa smb(l—ﬁ- z— —,~-->/sz nb
eosa  sine

sinb cosa
stn B
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(1—tana cofe)

_sinbeoso 4 .
o sinBH(l cosB)

=sinb cosa tan%B,

sin(ec—a) =sint 056G —~cosc sing

. inc cos .
=tanb cosc sma( sin fL‘i) —1)/tanb
cosc sina

=fand cosc sina(fanc cole—1) [tand
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. cos A =cosa sin B =cos,

o cosa=0, m sinB=cosa,
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eose FREBF. HeosA TR BE

S, sinB=cosa,

. cos(b+c) =coshcosc—sinbsine

=¢0s2b cosa —sin?b/sin B

1

= {cos®h cos®a —sin®h}

cosa
1 2 2% 20 1.2
= {cos?u — {1+ cosPn)sinh}
cosa
1 { > .o 3in?B
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cosa ( ) sin?A

1 2 2 -
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1
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1

cosq
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44

A~

HE =A% R
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=
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£ CPB=_/FPE,
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_ cotCPD
f(lll%_r (B+C) _—E’O?(jir,
tent (@ —A) =%‘%§,
. tani(B+C) _ cosPA _ cosi(b—c) coePD
** tank(@—A) ©cosCP  cos}(b+-c)cos P’
tant(B+C) _ cos} (b-—c)
tand (mw—A) cos} (b+c)
- tani(B+Q) =08 =0) gy iy g
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J { sin?a sin2b } &
o T sinZe >

_ ~/sin’c —sins sin%b A B
sinc ’

~sine —sin%a s sm2b

T sinasinb

.
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sina sind
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sina sinb
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stna sinbd
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5. ARAEAHOAN, HABHEAABE A THAA S04
ZERALABOALZER VL THAEEZRUE »ER LM
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As 4 HAZRAKBREEAOSR A R
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s« 4 A tan AA, =tan QA cos A.
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WAALLOAB REAMKBREAL

As

4



46 FRE=AEFR (GE=
L cosOA =cosOA; cosAA,.
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tan OA, =tan QA cosO.
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tan OA, =ten OA cosO,
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Se c0sAA cosALA, cosALA L cosALA, - -cosA, cos A, 4+
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o tana=tanasinb, sing=sina sine,

S sinh=1=sin0, sine=1=stn90°
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% tanBD =ianc cos B,)
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{en BD tan CE ton AF =tane tanb tanc cos A cosB cosC,
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.. tenAE tanCD tan BF =ienBD fen CE tan AF.
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an 33 —sina su .
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B C
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52 RE=AEES e

2 = &

BRE=ZAE -RZBE
. XE=ZAFBZ—ZLRLBRRAURAE=ZABE 2. &
CZARBEAZAR IGEREAZS AR ZRIEUB RS
A¥.
2. REB=AFZELAPT _SGE_ NS MU AT
AREZPEAB_HEAZARBHEAZARZRYE
URmL=5A7E.
3. BRESARZESAT —OFERLR_AREH
AHB|EZ bto=n & B+l==

B 5l B BC, B 5] £ BA. Z A B [l

A AC=AP.
i i BT 2 R 3 7% AR BTAC
N F . B+C==, LACB'=/ABTC.
2 B X i B 2 ¥
#HR=AKABC
W R = A ABC.
4, BR=ARE=3 A%z
cos A = 2030 203b cose cos B=C08b—c0sa cos
sinb sine stna sine
cos (e COSC =005 COSD

sinasind



1 REZAR—MzHE 53
ERRZOE ARERABRAENTAESSZEMR
2Rk

5. BEABBME M REL

cos cos S
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ERADE R BC R KSR L W BD Ba—9 5% 0—0. T
ABDAGBARBEHNA KEAFFERE. WAL A



) RE=fB Rz B 55

e N

7. mof Rk AEFAZS RELES AR
&y 2 0k B 45

1 =_cos-.g(A-B) 1
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EEE=Z P E
E B, ¢, B 8 AB, AC Z 5. 5
{AB, C’J(BC, A (CA, B} =1,
M (AB, =1, (CA, B)=],

X (BC A =1,

: sinBA __ 3 ? o (VA?
& s_z'-n"-C_Aﬁ’—l’ sin BA’ =sinCA’,
A BCZHhEEE

sin( LA+ EC) =sin(EA’ ~EC) =sin{=—EA’+EC},
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&) Mmo&E A 111

B e e e e ]

1. 008 (s—c)cos(s—a)sin(s—b) —sin{s—a)sin(s—b)sin{s—c)
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3 b=DN cosbe+NM+MO cosab,
3¢=DN+NM cosie+MO cosae,
R=DN cos(e, R} +NM cos (b, R)+MO cos(e, R),

% 2R?=MO-a+MN-b+DX ¢,
¢ =2MO42MN cosab+42DN cosac,
b=2MO cosab-4-2MIN +2DN cos be,

¢==2MO cosac+ ZMN cosbe+-2DXN,



B ARSERZE®D

—~——

#5 % MO, MX, DN. g1

: ZR? a b ¢ |
{
a b 2cosab  2cosac
b 2cosab 2 2cos be B
e 2cosac 2cos bz 2
4 BTEBD-ABCZ E —FHE IS
1 cosab cosac !
S 4nt=j cosab 1 cos be [
cosac cos be 1 3
J 0 a b ¢
[ @ 2 2eosab  2¢os ac
;. 64R*2=
i b 2cosab 2 2¢0s be
! ¢ 2cosac 2conbe 2
0 a? 52 c? I
1 o? 20 2ab cosab 2qe cosac |
B a"lb%zi b2 2ab cosab a2 2be cosbe E
}
;€2 2accosac  2be cosbe e2 g

i 0 & b e2
! et 0 c? b2
1 B B 64 «?b%c*mR2= |i

e 0 a’?

<

& b2 a2 O
=—3(aa ) +25(aba’d)2 -reeen 108

7. B REZHB R BELXEG

ZEHBZ—~RELZEE B

2
l’ﬂl cot r.
4 m



142 ERm = Ik E S (A

——— . .

REERBZEEXBEH B

mFa? T
cot -+
4 i

AP LERZ—REEED.BEH BN F L LTS
u S A 2 B R

r ma?
% D om

3
EKEEBEZEMN B

mFre?
—1z o

& RUBHTEBRYH AFHIBMENZH Wk B

# OA=a, O0B=b, OC=c.

@ 3t BOC=e, C(COA=8, AOB=y.
BICEEZHE N W BOC.ELOE. OB F
DA E R — 4| EFE K£0B,04,0C 0E
b, a0 e

AR SERERATHRZRD

ab siny.CE=abc stny coscQOe,
XEFWM=filcee e BHEA K

sincQe =sincOa sincae=sin B sincad,
B IRE = A cad.

~/ (1 —cos’a—cos*B—cos®y +2 cosa cosB cosy)
sinf siny ’

stncab=

EETERZREER

abe~/ (1—cos’e — o8B — cos™y+ £ c0Sa €688 COSy) .-+e--+ 110



£) BHRESEBRZED 143

9, RUBHFERZE R UL FBEEMNZHAM
kI B M 5
$ OA=a, OB=b, OC=c.
2} BOC=a, COA=8, AOB=y. OD % Fi sk = % 5 8
Wi OE 55 g OAB Z #H A .
£ OD*=0E2+ED? +20E. ED cosCOE

=02 4024 20b cosy + 2+ 2¢- OF cosCOE.

OB DHEERALOA 0B, 0COE Ha b, e
c. $k

W

"D

c0se0b sinaOe4-coscOasinbQe
sina Qb

coscQe=

Y __ensasinaQe+cosf \mbOe
Qli!y

._OD

>, OD2=a?4- b2 +c2+2ab cosy+-——(cose sina Oe+cosf sinbOe).

i OEsinaQe=0bsiny, OEsinbOe=a siny,
ODt =g+ b+ +2ab cosy+2 8¢ cosat+2ac cosB. +---- 111

i{). :'ff 2} ﬁﬁ 'ﬁg Z ﬂiz. ul

HifteERElag A EETZzETER NG 2 —

WMESUMERZEAEMNTRABRE UESEEGEH 2
BAGEITURZEAREAZZ -5 X NEE 8
B FUSNBEAZ

4 BC=«/, CA=¥, AB=c, Rl

L e ¢ +a?—b? 24 h2—c2
co3a = — s cosB= +‘) y  COSY= a_'_*;~__. .
2he 2ac 2ab




144 RE=AEER @A

N A PSS A i i AP A A

Y cosa, cosB, cosy Z IR AT A
abe/ {1 —cos?a —cos?8 — cos?y

+2cosa cosB cosy) .
\\i/>/% AEEEESAEEEZ

\ & -

¢ AEEBRIEEAEV.N

144V2 = —a b2+ a?a? (B2 +-c2—a'd) + B2 (22 + a2 — B2)

+ee(@?+ b2 —¢?) —a” (@ —52) (a2 —c?)
—b2(b%—c?) @b?—a?) -2 (B —a?) (C*— &%), eeeee 11z
HEHERZER B
144V2 =247,
11, Z#EES > AR AR EE P UEERN L.
INPAZAZ ZHEERMEUEERTE L MEAKZBHE
LEHE SREBERZAPIU R MEaELEEN
ERzEREEEGEHER EEEREMhzES
12 #—FH LBEFNI EEEGNER Kk HFFER
ABCGDEEEREZ M.
AB=¢, BC=ea, CA=b, DA=«¢,, DB=V, DC=¢.
& DE B AABCHZ— 55 Al
ZLADB+ /BDC+ /CDA=4R/,
. cocADB=cos(BDC+CDA),

MEIkEk A D
SN\
I=cus’ADB +¢052BDC+cos2CDA A
—2c0s ADB cos BDC cosCDA. B

HDEIEAABC 2 ME—-BERBZ = F 2 M 7 8 &
R - 5 R



=) LA Wz ER 145

T

’2 2 __ 72 2 __q2
& sADB=12 jtb,b, &, cosBD0=ﬁ—2§%,c_,_‘L,
’2 2 . h2
cosCDA = ¥-ga’ b —
ca

U R A £ REH k2 BARR o x.
0= — 2% +a"2a? (b* +¢* —a2) +b'26% (¢ + a2 —b?)
+ 06 (02 + 52— ¢?) —a? (a2 —b"?) (0 —¢%)
=802 =) (b*—a?) —c* (e —a”?) (¢"2~5")
13, BRAMSAZANE UK NEEZEE
HEHEERABCZEZRE,bLe EHHEEABCZESRS
GV, RBEREEMTERZERp MEERZEE
ABCZERZE B
Ma2—p), SP-pD, (PP
B Wi fi 2 o B e —p ) R Z2. 0" 8 K2 ~p7 AR 2. o UL (e —p?
Lz M
P22+ 28252 4+ 2c%a® — at — bl ~ct)

= —a%?+ a0 (B2 + 62— a?) + 0207 (2 -+ a*— b?)
+2"%2 (@2 — ) —a? (a2 —b") (¢/*~c?)
— B (12— (2 ma) — R (62~ (1),
FRAPZHER BAABCLEEZTAE MEZZY
144ve,
s 144V2= — 02022 - a2a? (B2 62 —a?) + 1202 (2 4-a? ~ BY)
+ 6% (P 82— ) —a? (a2~ 1) (a2 —c?)

— B (b2 =) (b —a'?) —2(c'2— a’2) (2 —D2),



146 BE=ABER EA

e e e A el g AT S A i et

14, RELEEREBSES SEAAB A RHBEHER
ABCGDBEEERRZME.
A AB=y, BO=e, CA=8;
DA=o’, DB=pg, DC=v.
W12 E. 3
1=cos ADB+c0s?BDC+c0s2CDA —2¢os ADB ¢os BDC e0sCD A,

Sy — a —_ S
4 0os ADD = 008008 Te0sE L niyca Co8a—cosB cos;
sina’ sin B T staf siey

CO8P — ba S
eosCDA = 0988 —cosa” cosy’”

sine’ siny’
DBERA LR WSk ZHEHRZERX X
1=cos"a+cos’B+ cos? +cos%a’ +cos*B’ +cos?y’
—cuga c0s5%a” — c0s*B cos* B’ —cosr cos%’
—2{cosu o8B cosy+-cose ¢o: B8 cosy’
+casB cosy” cosa’ F-cosy cosa’ cosf’)
+2{cosa cos B cosa’ cosB’+ €053 cosy cos B eosy”

--€057 cosa cosy’ cosa’),

B & A
1. EZEE_EnZEssel g
cosl==

SIS
cos1=0,



%) B o=m A

e, i,

147

ANEEB
cosI:-—é»,
tTom B s
cosI=-——15_,\/5,
ZTHBEBS
cosI=— é ~/8.
RE|EZ
mEEEZE
€085
. 3 1
St = =Cot-5=—"_ s
2 sin 3 V3
I 2 1
- 9 2___ L4
oo oeosI=1-—- szn2 i— 53
s H Rz E
= 1
si?al:ﬁ:l: 1 R
2 .7 1 2
st .\/2

o cosI=1— 2mm1 1—2x] -0,

AEEZE
ar 1
smh]-:—_..co_‘:t_ ....."Lf.._ Dfi,
2 eI N3 W3
3 2
o ocosI=1— 2sz:.,"L_ —2x§:-.§.



148 ﬁﬁEﬁE%%

ToERZE

cos 1
sin I 3

i3 2 2

w

sin®. VY 10=2/8) " ~/(10—-2/5)"
272.3- _— L

4

cosI=1—-2 35712%=1 8 2-9./5

2 10-2v5 10—-2/5
1=~/ 1

TBWG=1 T B
ZTHEHBEZE

V3,
5

sin—2~=—5— 1+~/5

_ 2_- l-r'\/t)
cosT=1—2sin? L =1~ 2( L )

o 2H4VELI0 _ —4a/5 _—n/5
12 iR 3

GEA

2 UREMERZ-ERAMEEZEER EERR R

B 2 4%

SH9A ABCH % ABD 2 B I fF 5% 2
/// B2 EEE

7. BB OB

A
ﬁ?\ CF tan CEO =CE tcm% (w—I) =CE cot L1,
i
AN\

[y

.. r1=—1-ua,cot—'"—cot-l 1.1
2 m

o I=gogv2=a.
S AU ENBEBEZRZFEE.MNERZEZLRE

R. Al R?=2¢% B, #| =>.



) H & A 149

ABHERZ-ABOSHEREREZRZ .4 #£0 [ AB,
AG, AD 8| T % OL, OM, ON. S it 3 2 K. i AL=}AC. H O &
NEXRZPLE~FZ BB ESEZEZ2ERFHEERES
A4 F0A | 40:\L=40AD=40AB- BOABP L AE
BEWM—PEHERLEER e, b, c Bh 5 2 0A R o Bl i oz=0b=o0c.
HoBebe Z[BZH AR ZIE

. sinlab 1
o sz‘noa,__s;n waob _____..6.=73,
. T
z sin—

R R=OL=AL tanOAL=AL tan oa=.—&%y

a=ALcot " tan T T=AL J&
s AL=~3-R=n6-q, .. Ri=2c2
4 APRENERIRZFEEcU R —TARBES
SEEZHRIFEBR. N M=20 RE 2.
BHEZEBLA

b 1 l
R’ —760#—0(” I*—?cat 3 2 I—w}
b w1 1 < p=b
x a———2 cot—m tan._g 2 5 . R '\/6_2&



150 FE=ABGER GEN

b, RAMESXFREEATRASERSERET XLI4ER
L i -
B3 5% A #i 108 .

i e o i

o k
R=rtan—iai—
n n

BN HFEBE R=r tafn‘%tan o

3
RAEES R=r tan—gtmz%;

HERMXZEZ - HENRESE K. RS
6 RMABSTNEEATEAEE A k4 2 iF 80 ER R
g PR

RPEMNEHES ’)'=R€Ot2%;—)

REATWESE =R cot%cot%;

1
4'\/5

Tl —-Lot cot

T AT ERBZUEEARZF I NS RBERES S0
Z M 45.

REEHAHESABCGCD. 4
AZ=a? - 524 c2 4 2ab cosy +2b¢ cosa-2ne cosB,
B2 =02+-02+c2—2ab cosy —2br cosa+2ac cosB,
C2=a2+b%+¢%+2ab cosy — 2be cosa —2ac eosB,
D*=a?4 b2+ ¢2~2ab cosy+2be cose — 2ac cosB,

b s Aa fo. f2Y
AL B LD =4 (a2 -2 42 - d2) .



ﬁ) M & A 151

R e e T PP

8 BMER,r ZHEELEZAFABCELEES Y A5 X8
HATARL WIS MBERZBH B
%,ps\/ (tanr tanr, i@y, 4 r,).

#Horr,r s BEAZEA RGO ZEE

BEZPOLBO0 WKOLOBOCE T BITEH AT 22— 0
SEREE A &

8 B8 55 7% = £/ {1 —cos%a—cos2B—cos®r + Zcose cosf cosr}

2]

o

I
| &

! { 7 n ) n 7 }
6 & Usins win (s—a) sin{s—b) sin(s—¢)

3
=—%—\/ {tanr tanry tanr, toars}.

S ZARTEENERZAZRBEERIIFSIEZEIEER
fz=HABRZERY MEKEEIEBRZEZ2EH X

‘_77.‘5"3(1 — %__,)

VST

RERERZERCRZFERS M

a x 1
=trn s I,

o 3 2
.oa=2r cot%cot%—l = 2J —3-? -
AHAGHRE Lz ESE = NAAAREE 20 LS
M EZ R

. 2 1
S, stne= {.- cosa=-"_.-
~/3 ! 3
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2z (1—cosa) r2=2n(1 —\_53) 2,

R WN e ¥R 8«(1_;}3),-

0. A RE=ZAFBACAEAR -OWMELFTHA &N
EoEBZER AL _BRAZEEMES
51200 sin BO sin (‘O {cot AO sin BOC
40t BO sin COA +tenCO sin AOB}.
A AU=s, BO=g, CO=y,
BOC=2, COA=y, AOB==z
p:t)
gin’b sinc sin?A =1 —cos?a — cos®b— cos®e + 2cose cosb cose
=1— (cosB cosy+sinP siny cosz)?
— (cosy cosa+siny sine cosy) 2
— (eosa cos B+-sine sinf cosz)?
+2(cosB cosy +sin P siny cosz)
X (cosy cosa--siny sina cosy)
X (cosa cosB+sine sinfB cosz)
=1-—c0s?B cos?y —sin?B sin?r cos’x
—2cosf cosy sinB siny cosz
— cos%y cosx— sin’y sine cos?y
—2¢0sy cosa siny sina cosy
— c08% ¢08*B —sin’a sin?B cos’z

—2 cosa cosBsina sinf cosz
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+2c05% ¢o5°B cos% + 2eose cos?B cosysine siny cosy
+-Zcosa cosB cos'y sine sinf cosz
-+ 2cos% cosB cosy siny sinf cos®
+2cos B cosy sin’a sinB siny cosy cosz
+2cosa cosB sine sin B sin’y cosz cosy
~+2c087 cose st sin’*B siny cosz cosz
-+ ZsinPa sinP sin’y cosz cosy cosz.
4§ M X, 2 L—cos®a cos®B— oo« +2cos%a eos?B cos?y HF 1 ¥ 4R HI 45
cos%a sin?B sin?y + cosB siny sina-L-cosy sin%a sin2B.
RY z=Zr—(y+3, y=2=—@G+2), 2=2r—(+y) = B1IE
ARATH
—2008% SIS SINY COSS COSy = -verrranversrerscsrasecs
+2¢0sy €052 sinf siny cosB sin?a Cosy 4 cereesrernrerireiiaas
(ORS8O
+2siny sinz sinB siny cos B cosy SinZa - ceremronerarsanens
X Z2cosz cosy €08z =cosz (€osz+siny sinz)+-cosy(cosy+sinz sinz)
=cos?x +cos*y +sinz sin (z+y)
=c0s%r+cos%y —sin’e
=c0s%x+cos%y +c0sz—1,
B — 052 3B INTY — -veverernrmrersssierararueiens
+2cosx cosy cosz sin’a sin?P sinly,

B —cos®x sin?B siny cos’a—-----.gin’a sin® sin’y,
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HE  sin®dsinc sin?A =sin®e sin®B siny cos’e
+-........-.-u....-.....................----.
+2siny sinz sinf siny cos8 cosysin‘a
+-..-.....'-.-..- ........ ®esscstcssencee seenen

= {sinz cosasinBsiny+siny cosBsiny sina
+sinz cosy sinc sin8}2,
o SinbsinesinA

=stnz cosesin B siny+siny cosB siny sina+8inz cosy sine sin8
=8in BOC cos OA sin OB sin QC

+8inCOA c0sOB 8in 0C sin OA +5in AOB cos OC sin OA sin OB
=s5in AOQ sin BO s2r CO{cot OA 57nCOB

+¢0t OB 3inCOA +¢0t OC sin AQB}.
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sinr, _ sin?, =sinP,0T,.

5n0P, snOP,
A ZXHRASTEREERZ.
3. BBl 513 KE A E. % EE 5] R A
BEAEHAEZBHS
B sinOP, sinP,0B, =sinr, sin0B,P,,
% sinQP.sinP,0B, =sinr, sinP,A,B,,
OB,P, =P,A.B,,
#R. P,AB,=P,BA =P.A,B..
4, FAREBRBZ = HHEAAY. WS EIL I N HBEE
iR R
MATE- B E B, A A RABZHRBABEMUSLO
A5 R AB.-BBOHEMAEN O N
stn O, P, sin P,0,B, =sinr, sin0,B,P,,
sin O, P, 8in P,Q, B, =sinr, st OA,P,,
# 0,B,P,=B,A.P,,

e sinO,P, ; 5inQ,P,=sinr, : sinr,

R stnOP, : sinQP. =sinr, . sint,.

# OEBAHAROMHE

Ep 51 3% A.B, 3B & Ml b D

5, AEFE_BARS LW ALMEZ RO, 0 NS5
npz

AHRSEBO. M
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siny, | sinr,=sin P,0, : sinP:0,,
A sinrg | sinr,=sinP,0 : sin P,0,
sinP,0, [ 8inP.OQ, =sinP,0 : sinP,0.
6. BaMUp Lz kB R\ AEEERA B ALB,
PE A RASB EB HIEME A & B sk B KA HEARNE.
7. BE_—BABRZEE S EZE R R E M Z
35 2 T, 7 1 — [ L
o fi B EE BB B AN, B, %2 B AA; RAL B, 6
HMEZE M=AEEBD,. 2HEAR DR Z = A EPAA,
ZAHREA Dy RZ. A IBMEZ [ PBO K PAB, i 2,0
EPAB,. EWMEEEZAS
BB A, =7—2—0, DB A =~ (2—VY),
S BB =04%=A"—A,, 8 A+, =4"+8,.
MR AADBE. AL —HRGZ - BHE W RER
18, &p @ 8
8 RABMZEB DK
tont OB, tandOA; =tent OB, taniOA, =tan}OT, taniOT,.
EHERMANBE, ZAR EPLECHCSAB =S
CM. B[ CB,, CA, Z Kb Yo X
A 00=3, OB;=p. il i CB.O=Z AT . 15

cosa =cosp cosd4-sinp sind cosd,

1—tan?p . 2tunip

ot

08p = e b s gippes 2T ZEER
% cop 1+ian®p’ e I+ tan?ts’
o cosa= 1TARP o5y 2tandp s cosd,

1¥tan®ip ¢ 1+tanip

tan?%p (cose+cos8) —2iantp sind cosb + cosa ~ cos8 =0,
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. cosa—cosd
.. tantpianip’ = cosarooss
=tani@—a)tani (B+a). --ceveercorecasaancs 113
8 5] CA, PR ZE MO B 8 OA..

Ial 8% sm
tant OB/, tani QA% =tani(@—a)tanl(8+a).
AR ERTBAT. X2 EEE F&ER &
tan 3 0B, tant OA, =tan} 0T, tan 1 OT,,
oo tent OB, teniOA, =fan OB/, tent O’ =tan i OT, tan i OT,.
9. BIEBB,AA MEHR—R N

tan i RB, tan i RB’, =tani RA, tani R, A%,

.
BB AWM RE—-HA L
1 i 28 4n

tan i BB, tan s RB?, =ten i RA. fan $ RA’,.

el RES B PP, AT 2 WA

i B2 EDAE A 6] 22 4R il b

10, ZEAEZHUPLEAFAR ZHFZHEE—HE
LRt | B AR 4 S

B ZFDLBED, PP b
B2 ASEBL,L L AN SEHEE
ELUWABAHSPLESEERZE
HZILERFPIHERZIERE 2.

sin 0P, :sin 5, Py =sinvy, :sinr,,

A sinlsP.isin 1, Py =sinr, sinry,
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B P

$inE,P; :sin B P, =sins; :sinry,

. sinE.P, sinR,P, sinE.P, =sinE,P, sinE,P. sinE.P,. ----- 112
kB RZES. aRE—RB L.
Ial #%.

Iz[zE.z: [.;I_*En IGIIE'.! %‘ 7)}: [ﬂ ‘H—: - IE Ej ,h-
ol 1K 52 K-
[E.‘}) Pzz’)zj fE,, P2P33(E2: PaP.J =1.

f#l ¥

11, B2HA B -HANEERZSFEEENZHRER

FTEPLREZFZEVEHRE o ETEZ AN DRERATE S F.

BRAzEg

Bl A, A7 BB R O L 47 % 2 BH 4%
trn i OA” tan 3 OA =ian? FON.

AFAZER. OB L2EH.BER

EXPFLoBEEEPLAXEHES RX$

BEHARLE
12 E-HABrE@EE A, B il ok i B 77 & — i k.
B 2D P B e

tan 07’ fund OA =tan?ie,

tant OB tant OB =tan®ia,
tant OA’ tant QA =fant OB’ tani OB.
S BE-~--HA E
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13. ZEa bLzBZHEREH
mELHEAP P LIESREEZH ZEE 50V, 0A 4
tan O tantON =% 8L
HAMPUZ L BEBEZ AL EEBE CEHES R LU
2z 0
ton?la={e.s LOA tnl QAL
AFEEEBLMNVEEABZH G EEZEHE
14, ks BER s zZzHUPL.EDEEE ME
EHZFEE RRZF BN
trnhe={rnt QA tand QA
ZEEBE LK RER W E >80 E 0wyt B
Z3h T EZ.
ROBHERZP L. PBEARZPL.VBABRZAEE
A Z . BlEE AP OA'P=0BP =4,
4 0P=3 OP =¥ PA=yPV=y, AOP=}
<l

sind _ sind _ sind
sy sima’ Sing

o eni 4y tenli B4y
tant (' —vy)  tani(3—v)

XERR=ZBBOPV,OPB.HAHKZIEARE
tant (8 +v") _ tenlOA’

tant(®+v)  taniOB’

R
W im30A fonOB=lont@+y)tani(@—y},

ian$OA fant OA =lun’la,

7

law’ka
tani(@—y)

oo tenik@F ) =
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tan?la
1 8’— 4 = —
X teni (¥ —-7r) T CIrm

HMEMEE BEY. Y &1 X

sin’a siny sinla fany

tany = ; =
(1-+cos?a)cosy—2cosa cos8 1 —Zeova secy+costa

tand moe_SERPIERS _ —sinfatoud
(1+4cos?a) rosd—Zcosd cosy  1—2Z¢ waserdtenida

MERZydOBREY,S K EV S fm sy BREREA L.

15, BzER &80 520
FWOREERBEZ PO AR AB AR 2 RETE2
o Bl A GR. SR R N V4R B B 4 i i B o A,
NEEHH A

e = 0T = tan%();&’ tan—é» OA.

BAEAZEE
iz . WA i E.

16, —BEALxEEHABCD AN SN EEES
WAL R, O, D I .

HREBEZ P H0.3—HEMEHZ LR XYM E
T MTATARE—BBELEIETL\TA. £@EE 2z 8




162 HKE=ABER CEL

——— o~ e e e e, -

# 41 @ § # TB, T'B; TC, TC';
TD, T'D" % JR A 7€ — iR ¥ AR &

i (T,ABCD) (T, A’B'C’'D} Z 3E
e

= A R

HTHPS ZTERB p, T W PS

ZHELE p. A
sin PT sin TQ sin PTQ=sin PQ sinp,
sinRT sin'TS sin RTS =522 RS sinp,
sinPT stn TR sinPTR=8:nPR sinp,
3in QT sinTS sin QTS =stn QS sin p,

. sinPTQsinRTS _ sinPQ sinRS
** sinPTRsinQTS  staPRsinQS~

[l .
sinPQsinRS _ sinPT/QsinRT’S

sinPRsinQS sinPT RsinQT’S ’

. sinPTQ sén RTS _ sinPT'QsinRT’S
°* senPTR sinQTS  sin PT’R sin QTS

17. ZHzZFEErn. . XBURYEE > EHEBL R
BHBZEERr ABYR M ZERESC. WA X
Z W6

sin2lt sin?kt’
tans, tanr,  tanry fanr,”

Be BB P LERY A
48 5 T E 2 D B B

¢0s8 =cosr, cosr,+sinr, sint, cosa,

=sin?a.
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c033=007(— —7. )cm(— —_—7 )—}-em(r ~ 1" )am(— -7 )cost
\2 § 2 2 PR
=§inr, Sinr,4-cos”, cusr, cost,

1—cost==tanr, tanr, (1 —cose),

sin2% i

%" =3ginle,
tanr, tanr;

g

AHEEZZERPLESZA BAUEEZEZAMRE.
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Tant e, S
ZEEFME NEEETAES THUR A S B2 &5

¥ -2
18, R EEBZIRBEFTZHE BHERHER X
THELERAZESHEZPRPLMEAHNBPLEHRZ R
MEMPEZZEAERERZTLAAHESTLZHEE
Firzam k.
19, ZAESABZHBFEERNP BEBHET0 20,
HEZEHQ R D2 B E /&85 %
ZEEH NOBHBEZ P L2018
P.Qz 3% mOPQ R H & £ \.R
P RAEE X OES pe 2z F47 4
OR.ME&ECRZ Y 4. M OR, rQ &
HRZUHR MOQBEENH Z2W >
.8 £PQO=/ROQ=QP. # = £ 7 0PQ, Opy. — B 3L 4. &
hZx—-BHEEH A
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BREFRBB PO FEZEH
20, EREEA_ER CRAZENARGE P 0
LEHARATHAS P IR AR IR -G EHE
ME_TEHZE AN CELSERGUNERAB_BERZHE
ERmEZA

IS AzHES AKX ZPOHEE KE
B EEZAHYBZEFEMAYBNMHEROUO
B, OCHEEE FER BBEO. 5104, 0B. 5
BVAZ #4147 LT ZHNEBOYN0B. 4
BHEMN. B CE# 1F KB MPN. Ul g B £
ZHE FWABN, ABN. BOVE —HZ M
E.XATQNH A —#HEE W& VO Z AH B & R PQN. #&
J/ANP=A'NP, 1 AP=A’P, X AN =V'N, % BN=PB'N,

AB=A'B,
s B g A V=A0B=B0A"
21, HZE LB rEl BEAMELHE OIS
MmEVHZE QE-HBRIXWB RABIIMH X - @
EERZEAAGNBREAZAMAIUYRZET BRZ
IR LA SO 2GR A A W E 2 E E %R 0Q.
BoU3EZz4BER0QK & 40QQC22H A2 HE 2
Az E ERBZUE—HZEE H2KOGHG A ME
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22, RE LGB TRFFE>HB BURETENE T
L Z 8%
MEVHZH QEMBPZERAHOEHIAQZHAEE
O

£0Cg=/0Q0" =R/,
& COQy M. Wi

0Q.0g=00".0C=2",.
HeBQZzBEE MEEZRERS VI
23, RXBM=ABZ TP EEFPABCBE=AF.0B#
SIEEERMEZH HNOBHEZ P LB ABACZHEE
ZiEgav, ac. BOZ AT B B be. B4l b Bl B E 2 H1 88 bt of. AN
bac, tha, teo Z F1, ZE R A.B,C 2 A.
B Bl 8% be, be. Bl A+B+C—m=2¢bc=2bb"c.
BOVc ERFEZABABCZ RTBI 22

24, K EB=HHabe.abex B BEVIRE = £ ABC
ZHBEZ
REZEEBEREEN M
D =2aRAOB=FAILC, -+ -veerereereerseserervercieerssniinn- 315
AC=FaRACC =FAILLD, -~ orereeererememseressreaeseracsens 118
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R = 44 BOC, bOc £ 41 {5 JE.

. 0b _5, 05 OB _ 2BC.
. be=BCHE=BChg" (¢ =B 00

1
- be= SIRL@ e, 117
cos} bcosl e’

Rec BRK BHEROMIBCZHB.CRERZHE.
5 BOB' B & 1. &
ol =tun AOB’ =cotke, ac’ =tan AOC =coi b,
S b =cbt-ab’ =Zesce, c¢’ =ac+ac’=2csed,

2BC _ cosie
OB”.0C cos#bsm@o

Ve =—=

25, REMNAYERZRE
BX T M 5 9% 45 ABCD. 38 AB, BC,CD, DA. Bl a, bye, d 35 = 3
FAMACDBD. USY Rz e RN AR L4 Ed 2 52
BB\ EREEBSOEBHEZPLHES R A
I AR 8K e [B] B8 51 D2, ot B R BE od [H] 5B Bl o, 4 B) & 1Y
E=A4+B+C+D—2z=2tcb+2t'cd+2bc’d.
MeceRkHBBCOCDH BHEHZAESE

W=AEbdE
it A T —er2 LTy - (bd+be’ —de) (bd+de’—lfc’}
i 213 =sin? 2bad e hevae
bd— . Sintd —_ costh —___ coste
W bd= c0shacosid b costa sinkd » dle coskdsinid

2 sintE=(sinl8sini® +costa costec—costb cosid)
X (sin}dsinid —costa coskc+costb cosid)

+(deostacostbcoskecosid).
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1. B— N EgR =20 &

EEMPZ P LO0MA BB K EB M
tan} OA taniOB=teni VT, tantOT,.
MBUREBEZMNME WA BR_H R P, B EH aifR
~E A
fanty OA fant OB=tent 04, ten 1 0A, =tan} OT, tan i OT,.
FALBET.BA LS ATEZH.
2. AAEEFLBOREERBMYZHEEE LA M
im OA in21 ] i121 N
.. tani0A _ {eniOM _ tandOAd-teniOM

1antOM  faniOA’ ~ taniOM+faniOA”

. tant0A _(#aniOAxteniOM ) si?L(0A+ O3
** tan30A  \ianiOMxifeniOA’ sin?3 (OMLUA)

_ sin?23MA

émz 1 MAS?

_ sin*Z AN
= sm“’ AN
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MzHzhLBED EEMER LGB LS CD RS A
P,_PP-:- '%’ -P_th:al-z: ﬁu

. cos(ry —72) ~cosd,.. |
sin?}P= Tsin(R—ry)sin(R—r2)

. s 1 a3 cos(r, —r.) —€0s9,.,
s SEn}AB SMR"/“)rRrx)sm(h—; 5

XEBRP, S EABUR Y LR MHh=HEPLOPE

10— /cas(r1 D

sinty..=sink
2c087, COSTS

. . . / COST, COST >
. sintAB=sinit,.sinR i — 12 ’
~ sin(R—rpsin(R—ry)

4/ # % ABCD A ¥ A - ik
siny BC sin AD +sind CA sind BD +-sinf AB sint CD ==,

DERAZ- MRS

Sinkta.g stndi, (sinki, studb. o+t o sind b =0.
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4 VaHPURB=ALZRES
ML EZH. h = B abe.

(bey2= (ca)2+ (ab)?—2 () (ubjess A
BDUBRAEHG ZH KP4

( sin}a )2 / sinb ) (sin:{,«c )2 9 sintbsinlc cosA,
costbhcoste \cost b cos: b cnste “costbceosic
stn?a==sin?3b cos?ic4-sin®se cos® 1 b— L sinb sinccos A,

1 cosa 1 cosbeosc sinbsinceosd
- _ o84

w9 22 2

>, cosa=cush cose+sind sinccosA.

5. Rk EEFRARKX
sinA _ staB _ sinG
sin@  Sinb Sine

M BEHZE W BEZERBELHRWZEE A R O

E1 B A 1
bY =dsiaB; ce’ =d sinC,

sinB _ bV __sind

*t sinG o ed” sine
6 HEHE AN RRLEHABRZEAR
MEBG B B =AH 5B

tand (a—r) ac—ab’
¢ ac+ab

UWRABUEGZ AKX P [

sing(b—e¢)
sint (b+¢)

tant(B—C) = cott A,

.. tanid ('b +the —~C—ich) _ tanv; AC—tani AB

: cott A tan s AC+tan AL~
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sink(b—c)

sint(b+¢)

Xm =A%
_Oxa)smA _(b—c)sind

sin BsinC  sinBsinGC

c B0 = cotLA.

_"(bj;c:)’sz'ﬁéA (b—c)eosid
T eosH(B=0) s (B—C)

AL BEEBHIEH AXOZ Ao TEZERFN=
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sing(b+c)sintdA _sink(b—c)eost A

cost{B—C) sind(B=0)
RSB ksin E MBS ERBEVBEZED
WESHZE B = { I able. 5
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Sinh ac
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sina be

ginfa=
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ac _tanld

., ac
. singL=sind - —-——~smA N sinA
be coska
costbsinle
_ Sinkbsis
£l sin? ’Esz AL
cosya

8. MEKHNB RREZARBMFBHZFRBR 2R uoxR.

tin = Isintasinibsinke
}= e,

n

HABEE KBBEO.BHE 2
Bl B AR B R A B
55 B LWL A4S ABC Z I
W18 B AD. 3 45 B 55 442 1 abe = 4
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2066‘
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7—-——*—‘3- tandbianie o_. 1 .- 17 s
“e0s3b coste 2sintasintbsinge
. tanR= =" ' ’
(73 i
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€08 zbcos 5

 A=~s(—a)(5—b)is—c).
UM =ZAFABCZzE 2K Z

9= 1 K sipla sintb sm-gc

rosib coste cos{,«b coske /

1 ( z1ha+sm£(b+c))

=7 coskb coske

_stng(at+b+e)cost(btec—a)
o3y coste

Tl 4%

cos14(a+b-!—c)sm14(b+c-0)
cosibcosic

oL 1 (s*:na}a-l-sm%b cose—winkc cos} b)
z c035b coste

=_1_( stn}a-fsink (b—-c))
2 coskbcoske

_ stnl(at+b —(')"091\ (a+c-—b)
cosk b cosic

(em’a-}-sm leceostb—sind bcos%c)
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1
2
i(‘sin%c&-;-sin%(c—b)) sinf(a+c—b)casi(a +b——c)
2 costb coste coskb cose
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=__>_7,§7 7 ~isinl(@+b+c)sing(b+e—a)
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€02 TA +c0s TB+cos*TC =1,

RE Z.

\

T

=
Q

c08TA =r0s AB cosTB+5in AB sin TB cos TBA =32TD coa TRY,
H 4. o3 TU=sinTBeos TBC=5inTB sén TBA.
BENEBZHABHEAKS.
B U Rl Wi S a1 | B L
€052 TA +¢c0s? TC=5{n*TB=1 —¢0s?TB,
cos® TA+cos?TB+eos? TU=1.
3. HEZAHABCHE=2FBLRRWTULRHE L 2
¢02TU =cosTA cos UA 4-c0sTB ¢gs UB +-cos TC o5 UG.

]
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¢

“ wosTY =c0sTA cosUA+sinTA sinUA e0sTAU,

i 20sTAU=cos(BAU—BAT)=c0sBAU cos BAT+sin BAU sin BAT
=¢0s BAU eos BAT +20sCAU cos CAT,
S cosTU=cosTX cosUA
+5inTA sinUA (cosBAU cos BAT +¢cosCAU ¢osCAT) .
il cosTB=sinTA cos BAT, ers UB=sinUA cus BAU,
208 TC =sinTA ¢osCAT, e0sUC=sin UA cosCAU,
o cosTU=cosTA cosUA+¢0sTB cosUB+c0sTC cos UC.
4, B H H H.--BHE LZENTEEE S EEHE
EESEEM M Y33y Al
X=gosTH, 4+-cosTH. +eosTH,+ ---.

RRRTE E 2 %R AE 2 % = 8. 3 A, BLC RUT 7 £5 48 2
B3 Bl mv G2 A, By G RUML, B 85 8 Z B T B,y my R 22
BT 60k A & 8 6 5
E=lAtnnpt v LA Mop gy e
=PA+Qu-+ Ry,
B P=L+L+l+-,
Q=m,+m,+m, + -,

R=n,+u,4+n;+--,
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5. Bz
G=~/(P*+Q?+R?,
B’ cosa=P;G, cosB=Q/G, cosy=R/G,
B2 ==GcosatpcosB+vcosy),
eofatr02Breosty=1, # ¢, B, Y H BA B CABEHRE L ¥
zhEAE—EBUARBEEZmX
c0:TU =X cose+p cosB+v cosy,

BTHESEM IR AEAERE ATHEER IR MEET
B2 3L 35 U P 85 88 oz 6 5% i 22 B
CABEANTZREUEET LREBE
6, AIEEF HBAEREREF L - ETRATEES
BMFRLMBEZOBE
BT S 18 8 S=CGexTU.
BESHE LESEZXRAEFASIBZRZZ M
EGCHONIFEEFRTZ—HNEHTARATUAR AR X 8
BARKUYB2HECEB BN E L AN ERST B
FEAEHRUNEREBRZRLBZPEE LAGHRITRE
AT AERTEENZRE M AALTZ - ER
BB
X G=03EE P QR FE B &t
7. 2L L H-BSHRELHETESRTEAEER T
FHEESH BB, - SEBl FMBREERF Y
gz
==c082TH, :h:os’TH2 +cos?TH 4 --0.

=g
=
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A 9= A A A A A ittt & s s e e . o

LBRELEERERIEZE ﬁ%J%ABC.:ﬁ:ﬁIEAB
CHTHZERZREB Ay I, AABCESE 2 WM Z 38
L, my, 0y BUTF 4 Bb- B

S={AFmp+n,)2 4 A+ maptn.v) 24
SEAES A REE A

E=PA2HQu+ R+ 2ppv+2gv A+ 2rap,

8 P=L24124+12+-

P =My 0y M oy gt
HBQ ¢ R R, riFFE
ABREKp v Z=ZAFABCZEME M

S=PA2+ Qe+ R
SERABZESE KSEFBREZT 2 E.
BEREMNBEBEA EF S B UBRERXFT Z—
TZHEBEBA M FEFZIERLIERP.
BETHEEN ZE.

P<gPA?+Qu2+Ry*+-2p pv+2 g v A +2r A g,

B POARLul 1B <SP HQu+ R+ 2puv+2gv 2+ 20 p,

(P— Q2+ (P—R)ry’<qZpuv+2qvd+2rip.
Aav=0.0THELRILABZ L.
WMETZETMNE B

P —-Qiu22rap,

P-Q<'12ri

f 2 5 SO0 S W A Can B T ST 2 0 M % A W

BARZBME- REERH ZTF - P-QH2rhp . {8 tanTB. 5 I
EfBER & FTIFES



= R - 7

B ¢ W B 3

BMBAZHNES. AT EMME
S=PA+Qu+Ry+2ppur.

ABEBZHBE TRBANSZ L EABSHE 2 KB BA®

BE~BEAHALBERZRRrERLTHE1HQ

RAABRBZABETFEER—-B. X285 M
Q<tQu2+Ro2+2ppv, Qu+1?) GQp2+ R+ Uppr,

S Q-Rg2p -

# B . p=0.

MAZABABCZEMNBS FERTZME FTTHEREXRA

=P A2 Qp-+ Rl

8 AI-PN+QeIR2 ERBUSHAZHE A EEZ

“=PA2+QF2+R(1—X2—;L§) =(P-R)A24+ (Q—Rjp2+R.
HBZmP-RQ-R. EfIFr B E
AR A

/-~ B

1. #EWEZERE=ZAFABCZ L4, 5 ny.2 R
B OBE R e % AT BB R S
REBPHN=ZABABCZAI GIMAR L8 v MHEI K.

{ 1 cosc  cosb  cosa
j j
1 rose i cose cosf3 1

[ cosb cosa 1  eosy
¥

[ cose cosB ecosy 1 !
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e A

P P

BEZATEEZAR WHF BB« »-B,x—C

;:

—1 cosC c¢osB sinz

c0sG  —1 cosA siny
] ={.
cosB cosA —~1 sinz |
P . . '
U sinx  siny sinz  —1:

MEB=ABZET M ES 2EREIRE ErERSER
ZATMIEESE T EEH X IE X ksin®s Z {8 818 sin’A. [ siny
8inz 2 & W 5% 2(cos A+-cosBcosC). B} 2sin B sinC cosa.

s 28in?A sin?c 423 sin B sinCcosa sin y sinz

i —1 cosC cosB,
=—| c0sGC —1 cosA | =4N2,
c0sB cosa -1
UNBZ B

sinA _sina
N %

% m %

= sine sintz+23 sinb sinc cose siny sinz =4n*.

2 AZRARVDEABRZ NXEHPLZEHBSAHE.
AHEPLAEAPLZEE 5.0 B2 KB v,
v BEZEES, M

€088, =cosp cosy, +3inp siny, cose,

€088, =cosp coSy, -8in p stiny, cosa,

eusd, =c03p €08y, +-8inp $iny, cosa,
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e e -

& s 78 32 cosp, Stnp cosa. Y

o
| cosd, cosB. cosd,

cosy, cosy. cosy; =0,

Dsiny, siny. siays |
BB 058, sin(y.—vy,) €038, sin (ys—v,) + o083, stn (y, —vy2) =0.
BFEXABAEBZ FRRX
& B E b L B S oK E.
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A P i it e e et e e mr——

GE+

# + —~ =
O = 3 L ROk

. *RFRE AEZRUREBPIRLAZABZRE
BERENABZABZERE

g A = A ¥
2. B a=37"4812", b=E£9° 447 167,
C=90°. & FKec.

g1 A X, cosc=cosbcosa. 15
Iog cosc=log co<h+log cosa,
L cose4+-10=L cosb+L cosa,
L cosb=9.8976927,
L cosa =8.7023945,

L cosc+10=19.6600872,
;. e=66°32"6".

3. ARFEZ A
AR cotA=cotasind,
s, LeotA4+-10=Lcota+Lsinb,
L cota=10.1102655,
Lisinb= 9.9363770,

L cot A +10=20.0466125,
s A=41°55"45".
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A A e o e

4, FHA=5332745", c=Y8" 14297, C=U0°
A %k e
AR sinao=sincsinA,
Lsina+10=1Lsinc4+LsinA,
Lsinc =9.9954952,
Lisin A=8.9162323,

Lisina+10= 19.4117235,
oo a=54°41 857,
5., RAAEdiAmMEkB
A cotB=cosctan,
EXZenc BE ciBIF BB BRES K Tese 2 B2
2 cos81° 457 36” [l
e Leot(180°—B) +10=L o2 {180°—¢) + L toa A,
s Lecos(it0°—¢) = 9.1563065,
Ltar A =10.1636102,
L cot(180°—B}+10 =19.31991—8;,
180°—B=78°12" 4", B=101°47’ 56",
0. AHA=15287, C=00, a=42"18"45",
A ke
AR sinc=sinafsini,
Lsine=10+Lsine—1Lsia A,
o 10+ Lsina=19.8251272,
Lsin A= 9.8588065,
Lsine = 9.9693207,
°. ¢=068"42 597 8f 111°17" 17,
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A PASENE # - o A e e = | P gt

7., HhigTERkD,
3R sinb=tmmacotA,
Lsinbd4-10=Liane+L et A,
L tana=9.9291933,
L cot A =3 8809383,
Lsin 7)—10-19 9101372,
. b=60°36"107 g% 119> 23’ 507,

8 MEHOEKB.
BB, sinB=cosA/cosa,
L sinB=10+L cos A — L cosa,
. LecosA+10=19.8597454,
Lcusa= 9 3689_89

LsinB= 9.9708163,
B=69%13" 7" g, 110° 46’ 137,

oA = A B
O, Ta=TU 207, b=49°24'107, ¢=38"46’10”.

REL=AX.

1 Sin (9—5)%71(8-0)}
I\ ti—A =
AR 2 A w/{ sinssin(s—a) !

Ltang A =10+3{Lsin(s—b)+ Lsin(s—¢)—Lsins —~Lsin (s—a)},
W s=79 12207, s5—6=8°5%,
s—b=29"48'10", s—c=40°26"10",
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A et ot s i s e i -

Lsin{(s—1b) =9.6965704,
Lsin(s—c) =9.6116768,

19.5u83472,
L sins=9.9922465,
L sin(s—a)=9.19:7342,

19.1849347,
. 19 5083472,
19.18.9807,

2).323.665,

LianyA— 10_;;6]681;2
- LA=855°23387, A=110°51 16",
1R £ W L1k 4% B.
Lsin(s—a) =9.1927342,
L sin(s—e¢) =9.8119768,
—;9.0047110,
1 sins =-9.9922465,

L sin(s—b) =9.6963704,

19.6886169,

<5 19.0047110,
19.6885169,

213160941,

L tend B=9.6580470,
}B=24°28"2", B=48" 56" 4.
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10, # ¢=68°20'257, 5=52°18 157,
C=117"1220". KB H = &.

if’:é-(&—‘-B)—‘ e ert?;f(‘i
sintflo—b)
tani(A—B) —:,27 (a.-.—&)wf G,

W 2(a—8) =R 1'57,  i(a+b)=60"19 20"
10 =58 56" 107,
. Lieosi{a—8) =9.9957353

L o5t 3 C=9.7835690,

19 *’J)"a

Leosi{a+b)= 9.6947120,

L izat (A4 B)=10.0585805,

s L(A+B) =350° 407 257,
Lsink(a—5b) =8.1445350,
Lot 3C =8.7835630,

8 J 'UUQT&)
Lsind(a—b) =9.935451
Liin} (A—B) =891 z%i,

o FA-By =573 477,

. A=06716" 157, B=45" 4417,

HXBERAEBE DR E.

cosi(a+9)siniC
OO O AT B
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;e e e i e P P N e R e N

Lenst(e+b) =9.6947120,

Lsin}C  =9.9312429,

19.6250542,
L cos} (A +B) =9.8019015,

Leosie =9.82405327,
e =48" 107227

6 =967 207 447,
ik e

£03¢ =cosa cosh4-sina sinbeosC=cosblcosa+sina ln. b vsi},
tané=tanb cos.
B oCBE A it FFE B IHE BX
Wi cosC 22 Bt fH. 81 cos62° 47" 07 Il #k
Litanb=10.1119488,

L eus(180°~C) = 4.66U0912,

L 2an(180° —6) + 10 =19.772040,
s 180°—6=30°36" 337, §=149°23 27",

cosb coz(a—0)
i cosc= T oot

cosP BB .Hreosc FERTWMEEAKX
i cosf 2 FE 8 WOMH, S R eos(180°—6) Z MBI M- B F 2. %
W cos B0° 36 337 2 Br fii. X cos(a—0) Z By i, B IR eoslb—ap > 2
i 52 S Heos8I°3 27 Z 84l
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S i 2 e N AT AP A it i

L cosb=9.7863748,
Lisest8—na)  =9.1919060,
18 9752508,
I sos(180° —6) =9.9348319,
I, eos (1807 —c) =9.0434489,
180°—¢=83°39" 17, ¢=96°20" 43",
o HE U Re R HE—B xéx@%illi’:&‘ﬁiiﬁ.
BUTHAEZBE R IBE—
11, & a=3045"207,  b=69° 12497,
A=44°22710". & % 8k = 55 5.
B sinB:i—;ﬁfSin A,
Lisinb =9.9707626,
Lisin A =9.8446525,
19.8154151,
L sina =9.8889956,
LifanB=9, 9..6;1-195
S, B=b7°34'617.4, 5% B=122°925" ]~ 6.
BB _EHkCeF _HEHRERZLHER.

casd(h—a)

1Q=L05 0 —ad ey
tant C skt cotF(B+A),
_cosa(B A)
tantc w0 (B lan L(b+a),

BMWBREZE M
+(B+A) =50°5830".7, $(B~4A)=6°36"20".7,



Licos}(a—b) = 9.9943430,
Lcot¥(B+A) = 9.90875386,

19.9020966,

Ltani(a+b) = 9.6991887,

LianiC  =10.2035079,
$C=57°58 55" 3,

Licos3(B+A) = 9.7991039,
Litoni(a+8) =10.2382689,

20.0373728,
Licos}(B—A) = 9.9971072,
Limnte =10.04026585,

REWE=ABIRUFE RAZAR

187

Pl

C=115° 7" 50”.6,

1c=47°39'87.2, £=95°18 16".4.
R B AZHE R
}(B+A)=83°2339".3, #(B—A)=39"1729".3,

Lecosy(b—a) = 9.9943430,
Leoty(B+A) = 9.0637297,

19.0580727,
Leot3(b+a) = 9.6891887,
T tan3C = 9.3586848,

1C=12°5% 15".8, C=25" 44" 31".6,

Lesi(B+A) = 9.0608369,

19.2991058,
Leosi(B—A) = 98903494,
Ltunte = 9.4087564,

be=14°297897.6, ¢=38 45'5".2.
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KUELZA ABaBE ST TRAEZ_=ZAEBEXE
Z R

moE T -

1. Hb=137"3 48", A=147"254", C=90". K kK a, ¢, B.

2. A A=36°, R=60" C=90".3K K aq b e

8. & a=76°3536", b=50"10030", ¢=40"0'10". RKIL=A
E H Az B R

4 C=109°40r20", =127°17'51", b=113"4Y 31" & &Ik
= A .
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# + = 5

HE =A% ZBA

. RE=AEzENEEE 528 LARB ER HHY
ﬁh%?iﬁi?%za?k iEp AR R S WA A R

E'%i’-s‘éz’ibﬁ‘~,__@?x~m§ aREZHESELEE T
Egﬁnﬁiuxﬁ&;ﬁﬁ wgg 1 ¥ B .f% % K T B
%Z-Mﬂ%t&ﬁ-%)ﬁZﬁu-&.ia‘.?_-;'m,; Z 869898 & u R
ZHKAMBREZBILEZ -5

WMERZ ARG R R B B E R L RS
BEME RELEH _FH =+ 4. '3-}%1%_@,5&.%3)31\.@55
BOUZERREXHEFFHE— L8] 28 5156500 %
EEZARTEH—TLELaATEZEREZHKREE ﬁM%M
KE~TABZFAEBHEHGE K E B 0000000 % 22 8 K
TR & B 0001887 Jk 2. W i £ M K. UL b BB i B
FALEESHR-DOREEHEN LFEE L LSS0 H
EE A GRS L33 6 @ K8 1200 S I K 15 Lab
FRFTRZBEREFEE XN ERMNAWIENZ &30
BRZEZRBAAZEE

2. i

EHMNEEF - FR ALKV EHEEHIRFH
ESRTARAEREFR LB Z
AARMUMES XERZRE SR WX EFLEGERE
EYRXT_ARXEECREBARTAIANT=ZF=ZGG%
RomBHNE RETEE
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FRZRAZHKARBEREZNEE ASER HEE
BRAEH.CEGHARERE SRR ERRZ MBS
%%mgﬁﬁ:~ﬁﬁﬁﬁ%ﬁ:ﬁ&ﬂuﬁrﬁkﬁ
REB=AN 2B R ERF R B 2R BN BN RE
3. ZANBHR

RESS A AXBERBEZHNACD. RESTMN.
DZRE TN RES 2R KK BB, 55 0E
wm%uzﬁﬁ%uzwzwﬁ%ﬁt=%W¢xﬁm
AU — KRB A SUNE L RN SRR
BERSARCERR R Z RGOS AG24 A0
BERZETAS AR HRL 5K SRR K2 5K 5 2.
FHESARSAZMEBRBRN SARER &R 8%
RMER -_BAZEEATNRSERE 29 fa i
PESS

ARLBRAT LRUARBREEAVE Bz ESHER
EARREBHN2EURZ.

4. 3£ B A
BOZBHENHRORBEBEMNZ 4 @ £ 0M 0N, 4
3 5 MOY =0, NOZ=b, MOZ=c. {l £ 8 6 % 0 % K F . % &
MON 5 % .

BOBHPLENSEEER XFFHZLBEALCH
kWA ERACMBAN A B 2% H BERSBH
Z ABC £tk B R B

s Sen(s— ) sin(s—¢
Y E R
sinssin(s—aj

EBXRFHEZHE PEIT L
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5. fimmE

s %2
BEfR ik M, B

MIRZHE— ik
N Z A£G 5 3 A B b 5 e 3E A 90%

ARTWEABAEREADACH A S A BE R
cosA=2inlbsinlc+co3} b co8lCCOSA. vrerreimarnanns 119
WMAZGTEAN. MABCEZA B 2K A’B, A’C A
2 B Eh M, N. 5] OM, ON. g 5% AB, AC g OV, ON
z 47. 0
. cosMON =cos )Y,
s cosMON=cos (m =) cosi(z—c) A
+sini(@—b)sink(z—c)cos &
=sintb sinfec+tcosibcoskc cosA,
o eosAM=sindbsinie4costbcosiceos A,
A 0=A-A" [ A=
o cosAr=cns{A —8) =cos A cos04-sin A sind,
GBI ATE B cosA'=cosA+0sinA,
TR R e A L]

d={n i A s&rz--— ®+e) -—C"'i~]- A sén? ¥y (b-—c)
BMEFAERFRBEHEMN. RE -l XH A MAN

2 6 A T i 99 50 9830 0K 78 2 9 6 40 0 B 35 05 45 A A0 R 2K
Bz R
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ABBEEHEZMNE AMANB - HEZ IR UALE
P/ IEFK L ALANR B, CE. T

H==-DMAB, H ——NAG,

l\ln—‘

BBk E = AF ABCHE
H=ie, H'=1},
AeBEH fkzE M
O=tani A sin®3(b+e¢) —cott A sin?i(b—c),
S 0={ HEH+H) P2 tenMAN — {3 (H—-H) }%eot  MAN.
= B P k. {8 0 8

6- %E!SL ﬁﬁf 25;:_m?4:

RE-ACZLZRERZFREESURTZHE 2% 4.
RAESHHAZEAEZARLAMNR XREZHENER
WMZAPzRERAMZ=02—

HREEZABZEABABCHEERobe PR
& Rl

Wi 5w boe 95 B8

a b ¢
€08 —r0S— N —
r 7 7

€os A =

. .
sinl sint
roor

—— @ T

FRD ¢ Dol BRAER LHEF T L HEZ
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e e e A o e o s A 4 At Pt g e e o

il cosA_( ; ) ( "26;2" + z:*) (1— 2{7;- QZT )
2 )
f’; (1 bu, )(1'#)
-2% (040> — @)+ (04— bA— et —60%7)

)

=.‘;}6 {b”—[—c--—02+ (U"—-I/*—*c‘ ()b"c)(l-!— #2pe? )}

B2
A Pre—a? | @b -2a20 25 —2c @’ | 4,
COS.AJ— 2'6*é—'+ - “:4‘661._ R - 140
FHERLBYBEB AEBZEA ¢, c BHEXE
be sinfe

cos A =cosa—

ST, GE ML)

‘S cose= Bhdt—a?
° zbe
o oirtam WAL= 2R0 20
PR A 120 X Rl
cos A =cosa —-—!’ﬁg—?’?»;

A A=A’4+0, Bl cos A =cosa—0sina, (3 £1)

aQ
A+B+C—(a+ﬁ+-,)=ﬁ; C. AEBA4C—a==

LS mHEBE . A=l BREBA
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7. BASABGHEZELS

s asinkbsi
srn‘iE-— sinkasink inG |
4 coskC

HitEX B

siu%E=sz'nG Zb (l—‘ St )(1— 23'-:.:. )(1— 8(',2,)

ab 2 —n2-p°
=sinC g (14251 )

v .o @b 32 —n2—h?
A E—817102;5(1+——24————1d ):

W snC=sin (G'-—-—zl,,-E) =sin G’+—é~E cosC’

s S 2 g
sinC’ cosC” ah th i (,,(_.H_a R )’

— i
=sinC’ + 3 T Tor

. ab a4+ b2 4-¢? _afiy @Ay ety
R T,-,mC’2 2(1+— 912 ), Er= ST+ Sir

B ke 2 E S
8§ BRNBRAWIRE=ABTHRZEMSELREBH

> F % 5w 1

]ml 1] -‘=l‘0'7A —'9.3?67737.

ANRPEEZRES  HuSHZTESEN
nmw
E=g76050 = 206.05" T
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e i,

AWHREE-EFBZRBIISCIEOR. EEB &

6515
59 65155,

x  JEOCTGEA _aprinn
sap OB =365155,

log A —9.3267737 =lugn.

ARFEREANBTIBERX AR SERTERUB
BE=ZA[EZHER
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1. BERRTERZAL ELARELEZHE XS
LPUARZERSR T ZHEN KB EIEIEHRBRZHZ.
ESEZREZESR RNEHAZBN BREXFAB: R
5 Z B iE.
RHEDERZEMBRAYBZREZAERALESE n k.
L #rBEYFEZIEZHE
FrERRAMNFIEIL HATEBRUTFBER
ZEHMSEFARR B ERL HAREFHER &
FE arrE)

2. REBZMEDZHZ

3. W Z 4.

4 WHEWZ IR

S FLEZITEZNE
FAHEITTEYERESTRIBERRARZELEE)

D ZERBZET ZHE.

BB FAE LR A SRR B ZEZEN)
BETAGREEWANZIE ARE LA — 22 B
ERNTFFE LRBAE—BESAL N ER AT R— 2
BEREEMTE FRRERY R BANELE
Bh— A MRS 2 R — I R R

GREE M EZRE RERE S L2 A
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2. BT¥AEONBRZTE LRTESIERIRZIMNY

18 30T B 5 M 2 05 I R
UESEAREREA N BREE AP RET 2N B &
RAREFZHE L oS D ERBEZ Fik R RS EE
2.

B 2 £ 3

S EETZ AR AEREERBEE O R EFE S
ZEMryrTFFEaEE SOFEPE BRAPLE T
Xz RENARKIGLERGRFOVRE R Jlyz & &
P@S. . @VER L %P AL 1S B E

R BEETTER LSS T2 AT FEAG T R
EHHNRERY GE-BERFBEB S ZERRER £
ZI5ERRFEE L

BREHDERLOBRFYE FROLEUEFE. KIS,
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L ¢o£15° 007 00 =10.571948,
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N1=12°10"23".8.

EHRTRZIGES

-
..
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s logM=LsinAB+Lsin BC+L cosB—30,
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