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@ sinhx = #
@ coshz = %
@ tanhx = gz;z:i
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BHhd.

@ cosh?z — sinh?zx =1

__ sinhx
e tanhx = coshx
2., 1
o 1 — tanh“x = P

@ cosh 2z = cosh?x + sinh?z

@ sinh 2x = 2 cosh z sinh x
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B% d(P,Q) LT3L, LOAMRORIZHETZLICEST,
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= [Pldt =ty —t) %3 £2T,
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y = @ cosh c + vsinhc
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o 1y FEEZERHFELA—BLTERBL, ¢(2) = i(r—U—
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UF, WHEATICEVWTRDELSICLORETLAEZEXZHDETS.
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sinh a _ sinh b _ sinh ¢

sin « sin (8 sin 7y
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cosh ¢ = cosh a cosh b — sinh a sinh b cos y

1B (B2 RTE)

cos acos B + cosy
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sin o sin 3
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@ sinh a = sinh c¢sin «

@ cosa = coshasin

@ coshe = coshacoshd (LS 35 XDEIE)
MEEDIID.
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@ cos ¢ = sinh aq sinh ao

@ cosh a; = cosh by sin ¢
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HDELSICEDH D ERDADEDILD.

cosh a cosh ¢ + cos ¢ = sinh a cosh bsinh ¢
o, o =5 B5I,
@ tanhacoshbtanhc =1

@ sinhasinhb = coshd
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A IRE 6 A DRLEID cosh by — harteoshopcoshay

o c -
sinh ag sinh a3
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BT TTep
2%,
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! [t 2l (2)dt
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Tsom™ (D, \) DEBDTIEROF TRINS.

2 —
T(z)=e?Z——
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112L, 0ER, |a <1

(EEBB)T(2) = eif =2 b‘iﬂﬁﬁrg%ﬁ’)u_ ETEIIRT.

1—az

T'(2) = 472 &0, (8L = s THan s,

oar) _ ATl
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DOEERO ¥ » BEIEDEERB L, TDI—2 Uy REE# r(>0) ¥
FBEEEHE o (> 0) IZIBRD & 5 BERA D 5.

a
r= tanh§
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TEZTLEWVW. T3, O xZRREDIE, 2()=t,0<t<r Th?
o,
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_/TW_/T 2

o L= Jo 122

/T 1 +L dt = [log |1+ | — log|1 — ¢[]"
o 1+t T 1- o8 o8 0

1
=log(l+7) —log(l —r) =log 1 tr

—r
ck’)—c,
ea:1—|—r
1—7r
a‘—l E_ _a
= —ej ej:tanhg O
e’ +1  e3fe: 2

19/87



R7 A LARETIVICE BEERR VI

A8
A R
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1 =1TEPA = T(w)?) (1= ]2A)Q1 - |w?)
HREDIID.

T (2) = T(w)|? _ |2 — wl?
|

(GEER)T(¢) = e <=5 ¥ LT

1-¢o¢
_ | 2=¢ w—Co | _ |z—wl
|T(Z) - T(w)| - 1_(0(; - 1_6020 - |1_Q)z|‘1_50w‘(1 - |<0|2)7
1-|T(2) = =z (1 - |2?)
#BEITw THRDIDOH S, EREBFS. O
CCHBETEEDIRICAS.
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T (EREE)

sinh a . sinh b _ sinh ¢

sin « sin 8 sin

EIE (RAEE)

cosh ¢ = cosh a cosh b — sinh a sinh b cos y

(GEBH) RO & 5> BETEZ 3.
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T(z)= =L v $5. CDLE,

1—zz
= Az, 20) = M0, T(20)) THBH5,
! (20)| = tanh & BV 3.

coshCZQSinh2§+1:2(cosh2§—1)+1:2<m—1)-I-l

2tanh? £ 2T (20)|?
_ 2 — 0
= Ttann? g T 1= rGoe 1

L ofT(20)-T(a)? _ 2fzgaf? 220~ 2 (1—|z0[2)(1|af?)
= TR @) 71 = TTmamm T = = G fema—T1a?

(1+]20]2) (1+|z|?)—2220—2220 _ (14+]20/?) (1+]|z|?)—4 Re 220
(1=[z0*)(1—[=[?) (1=]zo?)(1—[=[*)
C DR+ HFIC cosh? §cosh? ¢ EHMFNUE, = =tanh s, |z| = tanh &
&b, i3,
(1+tanh2 %)(1+tanh2 %)74 tanh % tanh § cos~y % cosh? %cosh2 5
(1—tanh2 %)(l—tanh2 g) cosh? %cosh2 5
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(Cosh2 %+sinh2 %) (cosh2 %+sinh2 %)74 tanh % tanh cosh? % cosh? 5 cosy

(cosh2 %fsinh2 %)(cosh2 %fsinh2 g)
= cosh a cosh b — 4 sinh % sinh § cosh % cosh § cosy
= cosha cosh b — sinh bsinh a cos 7y

&b, RXEEHIEERINL.

EXFEEICDOVWTIE,
sinh ¢ 2 _ sinh? ¢
sin Y _ 1— ( coshstilnc}?lslhsi;]cl?sh c )2

sinh? a sinh? bsinh? ¢
sinh? a sinh? b—(cosh? cosh? b—2 cosh a cosh b cosh c+cosh? ¢)

sinh? a sinh? bsinh? ¢
(cosh? a—1)(cosh? b—1)—cosh? cosh? b-+2 cosh a cosh b cosh c—cosh? ¢

sinh? a sinh? bsinh? ¢
1—(cosh? a-+cosh? b+cosh? ¢)+2 cosh a cosh bcosh ¢
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THDH, COBIAHVRHTRTHBZeh5, EDIIDZEHEETN

1B (B 2 RLTIE)

cos acos B + cosy

coshc = - -
sin o sin 3

(SE89) EROROEDISRDEDERAT .

= __ cosh a cosh b—cosh ¢ _ coshbcosh c—cosha
%ng}ECk D » CO87Y = sinh a sinh b » COS Q= sinh bsinh ¢ !

cosh c cosh a—cosh b
sinh ¢sinh a

cos 3 =

EZEEOARDAFORLD,
1— (Cosh2 a+cosh? b+cosh? ¢)+2 cosh a cosh b cosh ¢
sinh? a sinh? b
.2 1—(cosh? a+cosh? b+cosh? ¢)+2 cosh a cosh bcosh ¢
Sln a —_— . 2 . 2
sinh“ bsinh” ¢

sin2 8= 1—(cosh? a+cosh? b+cosh? ¢)+2 cosh a cosh bcosh ¢
B sinh? csinh? a

sin?y =
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N cos o cos B+cosy
SpUlES sin asin 8

(cosh b cosh c—cosh a) (cosh ¢ cosh a—cosh b)
1—(cosh? a+cosh? b+cosh? ¢)+2 cosh a cosh bcosh ¢

(cosh? c—1)(cosh a cosh b—cosh c)

+ 1—(cosh? a-+cosh? b+cosh? ¢)+2 cosh a cosh bcosh ¢

= coshc

THHIWoTFEERD.

% (W= A0 AFRHE)
WH=AFEDERFZHFICIE, RDELSIBHDHHS.
Q 3EF

Q 2 kAEHE

O 2AIIEFHF

O 3AMEFE
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(GEER) RETEIEN S, 3WHEFHLS 3IAEFHNRIN, 210KEBEEHLS

3VEFENRIND. 2HFIEENSERO—EMTI LI AESFHN RS
nN3. £z, LE2RZEEHN S IAEFEIRIEINDS. O

R (BEANHM=AFDER)
v=5 LS,

@ sinh a = sinh ¢sin «

@ cosa = coshasin
@ coshe = coshacoshd (NHIESX 35 XDEIE)

DR D IID. |

(GEFR) REAEEDIUC v = T ZRAT UL, BHIC coshe = coshacoshbd
HE5NS.
o, E2RMEEELD, cosha = E2csficosa ypon s, ZhiC

sin vy sin 3

v=7% ZRATHIIE, cosa =coshasinf HE5N3.
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7o, REEEELD, cosa = coshecoshbocosha e 75, ZOHDIC
coshc = coshacoshd ZHXAT D&

cosh a cosh? b— cosha _ coshasmhb
sinh ¢sinh b
IH5ICcosa = cosh a smB %ﬁﬁ WTER TR L,
cos asinh b
sinh csin 8

J:’J—C, Sinﬁ sinh b b‘ﬁED_LB) a t b: « 2: B ’&)\ﬂ?ﬁ‘&iﬂ(fi,

sinh ¢

sinha = sinh csina H1E5N 3.

(B = 7D ERX R D RISERR)
EANHZAFOAREBVNE, RO &S ICRE=AFOERER% T
T3 LN TES.
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ADS BCICTFALEERORSZ LTS L, BEANH=ZALOAR
£b,

sin 8 = :‘Iﬁ‘l‘i & D sinhd = sinh¢sin g8
F#RICL T, sinhd = sinhbsiny
_hos &b, Sslﬁlhﬁb = leﬁlhvc

npt sihe mm W ¥ HERICRINS. O

sin
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FE (7> N\— ~OomAH)

© cos ¢ = sinh a; sinh ao
© cosha; = cosh by sin ¢

GIBR) 29, O H5FR.
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ROZXZDDERICED, BT a1,a0 DIBDHS—FDimm%x
z(>0),iy(y >0) &33. £, RE b1,by DILDEBZME=
By ={z||z—iw|=R}(v>0),By={z| |z —u| =71} (u>0) &&L.
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2 — 2 a1 —1
x:tanhalzeal ea1:2a1+1ckby

1-=2 1+z 1—22
T, w=r’+l,z=u—1r THB3H5,
ur =2+ 2xr+r?2=r241
1—2%=2zr THBZ3H'5,
sinha; = 22% = 71“
[E#RIC, sinhag = %
—7%, By, By EDRBHEADHDFLZE RATAIE T — @ THRHH,
EBORZEELD
cos ¢ = —cos(m — @) =
£wh, O HRINt.
RIC @ ZRY. RORZERWS,

&b, sinha; = %(ea1 —e M) = % (H—x - I—J) — 2z

R4 —|u—iv]®? 1
2Rr ~ Rr
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EEa D2D0ORZAE%
By = {z]|z —de®| =r} (d > 0), By = {z||z —de | =1} €T B L, iF
BRIZEEE T B DR D I D.

|dei® —de=i%2—2r2 _ 2d2sin? p—r?
2r2 - 2

CcC G, d_T:tanh% J:D’
() = tank? Y

d—r=y &l ,

2 _ coshb—1
Yy = cosh b1 +1

(coshby 4+ 1)y? = cosh by — 1
(

cosh2a; =

y2 - 1) COShbl = —y2 -1

1-‘,—y2

coshb; = =
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y=d—nrd>=r>+1&D

I4y? _ 14(d=r)® _ 14d®—2dr4r?
1-y2 = 1—(d—7)2 = 1-d?+2dr—r2
__2d(d—r) _ 2d(d-r) _ d
= —r242dr—r2 = 2r(d-r) T 7T

Zh&D, cosh2a; =2cosh?a; —1 = 2cosh? by sin® ¢ — 1
L@, sRRTNE. O
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T (4> DNENESRSTH3 Wil 5 BLOEL)
HDELSICEDH D ERDADEDILD.

cosh a cosh ¢ + cos ¢ = sinh a cosh bsinh ¢
o, o =5 B5I,
@ tanhacoshbtanhc =1

@ sinhasinhb = coshd

N A RVASR

35/87



R7>ALARETIVICK BDEEER XXII

(GER) RORTER 3.

36 /87



R7 > ALARETIVICK BEEER XX

12600 %ETRT.
MEEEY, RO2205 Y /N\N— rOMEAR LD

cos ¢1 = sinh a sinh by, cos ¢o = sinh c¢sinh by
PEDIIDZEeh5,
sinh a cosh bsinh ¢
= sinh a sinh ¢(cosh by cosh by + sinh b sinh by)
= sinh a sinh ¢ cosh by cosh by + cos ¢ cos ¢
ISIC, WH=ABKYZ > N\— romEgaEIrsBoNZILRED,
(sinh a sinh ¢ cosh by cosh by)?
= sinh? a(1 + sinh? b;) sinh? ¢(1 + sinh? by)
= (sinh? a + cos? ¢1)(sinh? ¢ + cos? ¢)
= (cosh? a — sin? ¢1)(cosh? ¢ — sin ¢o)
&b, &5,
cosh a sin ¢9 = cosh csin ¢1 (= cosh h sin ¢ sin ¢)
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THdhbo,

(cosh? @ — sin? ¢ )(cosh? ¢ — sin ¢)

= (cosh a cosh ¢ — sin ¢y sin ¢2)? — (cosh a sin ¢o — cosh csin ¢1)?
= (cosh a cosh ¢ — sin ¢ sin ¢3)?

CR3. . nkb,

sinh a cosh b sinh ¢ = cosh a cosh ¢ — sin ¢; sin ¢2 + cos ¢1 cos o
= cosh a cosh ¢ + cos ¢

RO, RENfc. p =5 DLE,

128DHICHKAL T, tanhacoshbtanhe =1

AR DIIE, BERRICL T tanhbcoshetanhd = 1 B DIIE, TD2DOD
AN5 c ZHELT,

m =tanh’c=1— ﬁ =1 — tanh?btanh®d
b, Lo,

1 = tanh? a cosh? b — sinh? b tanh? a tanh? d
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£27TC,

tanh? a sinh? btanh? d = tanh? a cosh? b — 1 = tanh® a(1 + sinh? b) — 1
= tanh? asinh? b + tanh? @ — 1 = tanh® asinh? b — cos%lz -
tanh? a sinh” b(1 — tanh® d) = ——

sinh? asinh? b(1 — tanh?d) = 1

ERB3N5, HEhbmani. [
COEEBINSRDIENER B,

F (EAXE 5 BRZDRE)
BEANE5 AN, BOES5 2LORIICEDREESNS. O
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EIE (EAWNH 6 A7)
RDESICEANM6 B ZEZS.

“
o

7 inh inh inh
o BAMNH 6 BROERERE 557 = Fns, = sunt,

I=8
Z = __ cosh aj+cosh as cosh a
o EANH 6 BFDORUERE coshb = silr:ﬂaz Sbay
MEEDIID.

(E8) RO & 5 BETEZ 3,
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EASATOFEED I D2HOR YL, WHHIRREHORKLD,

cosh b; sinh ay sinh ag = (cosh  cosh y + sinh x sinh y) sinh as sinh a3

= cosh x cosh y sinh ag sinh a3 + cosh v cosh v

BUEASAFROTEED I DHOR L, WHIEREAKOLXELD,

cosh? z sinh? ay = (1+ sinh? z) sinh? ay = sinh? ag 4 cosh? u,

cosh? Y sinh? a3 = (1+ sinh? Y) sinh? a3 = sinh? ag + cosh? v
rohradhs,

cosh? x cosh? y sinh? ag sinh? ag = (sinh? ag 4 cosh? u) (sinh? ag + cosh? v)
= (cosh? ag + sinh? u)(cosh? az + sinh? v)

%3 BUEASAFROTEED 3 DHODORZEXIL,

cqsh 22 — ginht = cqsh as
sinh u sinh v

TH3D5,

(cosh? as 4 sinh? u)(cosh? az + sinh? v)

= (cosh ay cosh az + sinh u sinh v)? + (cosh ag sinh v — cosh az sinh u)?
= (cosh ag cosh a3 + sinh u sinh v)?
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UELD,

cosh b1 sinh a5 sinh ag = cos as cosh a3 + sinh « sinh v + cosh w cosh v
= cosh ag cosh ag + cosh aq

CHh, EANH6AEORZEENRINT

EANE 6 AFOIEREIEICOVWTIE, EANMH6AFORKEIELD,

. 2 . .
sinh a; _ sinh?a;  __ sinh? a1
sinh by cosh? b1—1 cosh aj +cosh ag cosh ag 2 1
sinh ag sinh ag

_ sinh? a1 sinh? as sinh? as
" (cosh aj+cosh as cosh az)2 —sinh? as sinh? a3
_ sinh? a; sinh? as sinh? a3
" cosh? a1 +2 cosh aj cosh ag cosh ag—+cosh? as cosh? as—sinh? ag sinh? ag
_ sinh” aj sinh? as sinh? as
" cosh? a1+2 cosh a; cosh as cosh az+cosh? as cosh? a37(608h2 agfl)(cosh2 az—1)
_ sinh? a1 sinh? CL2 sinh? a3
2 cosh aq cosh as cosh az+cosh? a1 +cosh? as+cosh? az—1

e h, RBORIEIH/IIR THZHH5, EﬁﬂﬁGﬁR@E%EE#T n
7=. O
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CIDSIRIVEBFEETILERAVWTERS. 2 P LR Q OEEIE d(P,Q)

e&xRLIE.
MUF, EREBICOWVWTEET 3. GL(3,R) IEFRBERP LT3 317375

DT TEAERDDLEERT.
£ (0(2,1))

10 0
J=lo1 0| r¥3 cors,
00 —1
0(2,1) = {g € GL(3,R) | 'gJg = J)}
LEHTB. |

o 0(2,1) I3 GL(3,R) OHBTH 5.
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e g€ 0(2,1) %&5IF, (gv,gw) = (v,w) HEDILD.
hid, EEELD, (v,w)='vJw
&2T, (gv,gw) =t (gv)Jgw =tvlgJgw =t vJw = (v, w)
3.

e PeM,geO(2,1) &I, gPeM &/l —gP e M TH5S.

SO(2,1) ={g € O(2,1) | detg = 1},
O+(27 1) = {g € 0(27 1) | gM = M}a
SOT(2,1) = {g € O(2,1) | gM = M, detg = 1}

Y
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ge0t(2,1), P,QeM T3 Y,

d(P,Q) = d(gP,9Q)

(GEBR)g HRTEZFRZ CH S BBEARDTEHIRYT 3.
e SOT(2,1) D M ADIERIIHBNTH S.
e 07(2,1) =Isom(M,d) h*WZ 3.

P,QeMIIRLT,

coshd(P,Q) = (ﬁ (ﬁ
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(GEH)g € SO+ (2, 1) & M ICHISBICHER L,

d(gP.9Q) = d(P.Q). (gOF, gOG) = (O, 00) BMDI>15,
P=(0,0,1) LLT&EW. EHIC, :HOFODODEEEERZZLICELD,
Q(z,0,2) ELTEL. COLE P,Q %583 AR

[(t) = (sinht,0,cosht) THD. £, coshf =2z &HL L, | DERFIF
0,0) TIDRSIZO R30S, dP,Q) =0 THd. —5,

(OP,00) = —2 BDT, coshd(P,Q) = —(OB,0Q) DI, [

B2 O 1R ER L 2 £253. ec LD 0 THRVWETRY, (e e) ld
i, 0, BOCNHELS.

° (e,e) >0 DT eHBDWI L ZZEFPE LS.
o (e,e) <0DETE e dhdWMI L ZRHEHE LS.
° (e,e) =0DE? e2FED ZHMHEL LS.
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o LHEHMNTHZLTBL, LIEMULELELIATRDS.
o Lt ={V eE* | (V,e) =0} £&K.
L'NM+# ¢ THZDIE, LHEHNARLEEIT, TOLEICRS.

o M OAIMIRY , E> OZERMA 1 RTTERE D ZE/mIE, 1% 1ICxIS
95.
CHICED, EEOAMIRIIDHS (e,e) =1 8RB eEEZXBILIC
&D et LRTLNTES.
2DODRAMAER ef ¥ ey HRDZLE, TOBDAE Letey 25tETS
AEIIRODERICEIDEDHD ZLICT B.
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T (AR D7L9/A)
ef N 62L =P 935 .PTD eiL DERT ML Z v, & TBE

(v1,v2)
V{(v1,01) 1/ (v2, v2)

PTOMOEFAEL () FEEETHZINS, COGEAIE -1H51FTD
ExZEBDT Letey NEES.

BADEEIZI—T Uy RERAIZEERICRY MLASiAZ LR THHAE
BIMILBBDTHS.

cos Zefey ==+
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BEAICDOVT

WHEICH T AMEORTADERZ LIcH, ChE—mRMIic1—2
)w REBICEITZRIAEIFRR>TVWT, HETIVOATRF—F
BORBICEDERINIZDDTHS. fz72L, SOT(2,1) DFTIZKD, Al
HIRDR=%Z (0,0,1) ICBELTEZRS L, €CTlEA—2 )y RZEREOR
TAHE—HTS. THICEIHSERTYALARICEL THRTAIXRIN
3. —ROPBEBRIIFEABREBOT, R7>ALAKRLETIREITHA—S
)y REMEAIE—HTS. 20D, KIFKRT7>HLARETEL CIERE
ICRIBTZeHTES.

-0y FERICEITENEZI VAT IAFT—E[TERT 5.
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axb = (az2bs — agby, azbi — a1b3, —(ai1ba — agby))

aA—27y FEAONRERRICRD K S BADHDIID.

°
(axb, c) = det(a, b, c) (1)
@ axb = —bxa
e e; =(1,0,0), ex =(0,1,0), e3=(0,0,1) &£HBK &,
e1xep = —e3, €ex*kez = e1, ez*xe; = ey
°

ax(bxc) = (a,b)c — (a,c)b (2)
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<a*b7 C*d> = <CL, d> <b7 C) - <a7 C> <b7 d> (3)
o IR v(t) = x cosht + vsinht ZEZX D &, FENT ML

n = (t)=/(t)

ZEXBIENTES.
v'(t) = xsinht + vcosht & D, cosh?t —sinh?¢t = 1 ZEAWT

V(B (t) = wrv

ERBDT, FERI ML nE3RTI VAT AF—EHTRZ ¢
ICEBT—ETHD.

o (n,n)=1

o RDESICEDS. R7VALARLOKTH S, RRUISNEELIC
WIHET2HDZ x £T 5.
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AR FILIEENZEN, niy = xxv1, ng = THv9
rRINS.

V9 = v COS & + M Sin o
(v1,v9) = cos

V1%V = —x Sin «

(n1,m9) = cosa (4)
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°
ni*ng = —xsinw (5)
EIE (RUEE)
cosh ¢ = cosh a cosh b — sinh a sinh b cos
(GEBR) RD &L D ICHRET 3.
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93¢, =zcoshb+usinhb, y = zcosha + vsinha

HE5N, (z,y) = (2,2)coshacoshb+ (u,v)sinhasinh b

&b, (x,y) = —coshe, (z,2) = —1,(u,v) = cosy &LHHET, FEDR
MEhir>. O

TIE (B 2 RLEHE)

cos a cos 3 + cos 7y

coshc = - -
sin o sin 3

(FEBR) RD &K S ICRET 3.
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T3, (5) &D, nokng = —xzsina, nixng = —ysinf
THO, (3),(4) &b,

(noxny, nyxng) = (ne,n3)(ny,ny) — (ng,ny) (N1, ng)

= —cos7y — cosacosf3

HEoNnd. LA > T, (x,y)sinasin B = —cosy — cosacos
B0, (x,y) = —coshc LHHOETEEORANHKDIID. [
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I (EAWNH 6 BFY)
ROESICEANH6 AR EEZ S (BEELRTOXFEEELL:)
a
a;
g
a P
i
o BN 6 ATOELER o - dhos _ sihos
o EAINH 6 AT DRIKER coshay = Siiotcosiaz coshay
MO ILD.

(FERR) RD &K SICRET 3.
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?‘T?U"W.Fa'ﬁ?‘é _t%ﬁﬁb\é al,ag,ag,bl,bg,bg%3«kﬁ:>37X=F—
EREDORI MILETS. CNHEEFIRY MLETBITHICDOWVWT,

det(al, as, ag)det(bl, b2, b3) = —det((al, b; >)zj (6)
N AVAE RS
_NICKOD n1™"Ng %%T‘Eﬁ&)% _ZiC&b )

det(ng, ns, ng)det(ns, ng, 1) = —(ng, nq)
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det(ni, ny, ng)det(ng, n3, ny) = —(n1,nyg)

Lo,

det(ng4, ns, ng)det(ns, ng, n1) = det(ny, ng, n3)det(ng, ng,ny)  (7)

DR IID.
CCT, RDELSBHEEXB L,
(n1,m3) = —coshd(P1,Ps) (8)

det(n1,n2,n3) = —sinh d(P1, P3) 9)

MDD CNETRT.
1
o,
P
Py Py
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WEHFAETILTERT, @, = OPy, @y = OPy LT3

Ny = —T1*Ny, N3 = To¥xny LKB.

»X (3) ZAVWB L

(n1,m3) = (x1,x2) = —coshd(P1,Py) %D, (8) R nr.
»(5) £&D

nixng = —x1 LR3DT, 2N (1) ZAVWT,

det(n1,n9,n3) = (n1xng, n3g) = —(x1,n3) HEOILB,

x1 = xacoshd(P1,P2) 4+ ngsinh d(Pq, P2)

Lhhted L, (9) BRInr. O

FEOIREICES. (9) 155N D det(ng, ns, ng) = —sinhas HRED
Rz (7) ICKATB &,

sinh a5 sinh ag = sinh as sinhag A D IID. MDTAICDOVWTHEKDAZ
BHIEZEEBNRINS.

RICRZEIEZIAT . TR (6) h'5,
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det(n1,ns, ng)det(ng, ng,ns) = —(n1,ns) + (n1,n3)(ng,ns) (10)

o, FRORI MLz I/ LT,

det(n1,n3, x) = —det(ny, ng, n3)(ne, x)

MDD, CHIFZORXDOEED, z ICOVWTHRETHZ L, LT
T=mn1,n,n3 EEVWEFICKRIITECHSHAINS.

& 27T, det(ny,n3, ny) = —det(ny,ne, n3){ng,ny) HEHNDIID. Th
&, (10) £HHET, (8),(9) ZAWVR L,

sinh ag sinh a4 cosh ag = —(ny,n5) + cosh ag cosh ay (11)

51, (8) &0, (ny,n5) = —coshag THH N SEEOXA AT
fe. O

63/87



WHIFEEETILIC & BEERR XX

IT, COFEBICED, RODZEHFEATE 3.

E@ﬁag,m,a(g ‘:ﬁb—(’ ChB%’:FﬁDA?b&LBLCDE*t?%J:'B
7, NHEA6AENEFETS. 510, COLSBREA6ATOEEEIZ
TEEOCDICEEF .

(DEEH) 5‘2 B*LTL_ as, a4, ag Lk—ﬂ Lz_C; E% Gﬁﬂ/ajﬁgi _ttk-ct D as %
EH3. FTEFIRT az,as, as D; pallpauk lQ,lg,l4 ERDESICEDS.

az as
.
27 - 14
3
4
T4

I}

TSI, AR 11,1, BREZRICKSICED .
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CCT, I s RDOBBVWIEZRTY.

£, B 1 DIEE RS MLE 0 EFBE, (11) REORRT
Eﬁbﬁ’): 2:(:51%?3‘5 € L/_C, az,as, a4, ae LJE%XXEE 6%%3@%31’:5?
BEBLTDT, (n1,ns5) = —coshag MEDIIDZ CIZHS. AR [ &
Is BIROD>TVWBRERETDE, (4) &D -1 < (n1,n5) <1E&DFET
3. &2Tl &5 IZX D5,

Ko T, AR 11,15 ICEDICERT DAMEN N, BEANEG6BREOR
ZARED, TORMIEH 11,15 ICK>TYIDESNBZE ORI IE a6 &
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%3, ODDE S EBNE 6 BHORLARKS 5—RIZRD 52 LHT
E30T, RHBEAN 6 BHHBRINL.
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FIE (5> \— FOIEAR)
XEFELIREZEELL

@ cos ¢ = sinh aq sinh ao

@ cosh ay = cosh by sin ¢
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(GEB) RO &5 1RET 3.

w)
D

2R (4) &0, (n1,ny) = —cosp THD. CORIC

n| = —wing,ng = yxn3 2RALT,

(—w#ng, y*ng) = —cos ¢

ZORICRR (3) Z@ALT,

(w,n3)(n2,y) — (w,y)(n2, n3) = cos ¢

C(DEWC (ng,n3> =0 t: (5), (9) 75\‘5?%5"51’15

(w,n3) = (—n1*n9,n3) = —det(ni, ny,ng) = sinh ay,
(ne,y) = (ng, —ngxny) = —det(ng, ny, ny) = sinh a;
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ZHRALTBCICED, —DEHOKNKDILD.

7=, (5) &0, nyxng = —zsing HEODILD.

&2T, nyxng = zsing CNZEZEFLT

ny1x(y*ns) = (y cosh by + n3sinh by) sin ¢

CDEL%ZE 2) ZBVWTERLT

(n1,y)ng — (n1,n3)y = (y cosh bs + n3sinh be) sin ¢
COMBIC Yy LDIYATRF—AEZEXT,

(n1,y)(ns, y) — (n1,n3)(y,y) = (y,y) coshbasin ¢

CCT, (n3,y)=0,(y,y) = —1,(8) &D (n1,n3) = — coshag,
&0, _’DEOJ_WJ‘EY,D_L’D O
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Btz E o IEREDTESR |

CCTREFTFHETILZAVTERS.
vy FHZERBTFEEHET.

T (18L)
21,22, %3, 24 %@iﬁt 3—%

(21 — 23)(22 — 21)

21,292,223, 24| =
21, 22, 23, 24 (22 — 23)(21 — 24)

T [21,22, 23, 24) &R L, Tzt GEAML) c W5,

o ERIERDHERDLICL, TLERIE, [00,29,23,24] = % Bnr
EETDLICTS.
7o, [21,22,23,24] DENOR 00 EBBEHHB.
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B ZES> RO ES ||

o BLLIX I RDBEMRTAETHS. 805

w; = SRR T A TERE) L L E,

[wl, w2, w3, 'LU4] = [Zl, 225 23, Z4]
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& (Bltz BV EEHDOER)
EF¥FERATO ‘B ZROELIICKET 3.

x1=00

CDEE, 2B EFTORSR®

d(Z, Z,) = |10g[2, Z/) Zo, .771”

EERTD.
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o —RNWEHMZERWVBILIZED, ERORDED ‘B hoRE
ZEZDZCHBRDAED B ICBTCHTES.
CCTC,2=0,21=00&93. LT, z=1iy,2 =iy £BKK,

< Yy
[2)2/70700] = ; = ?
THB3HD5, [2,2, 20,21 IFIEOEHMTHS.
o, d(2,2)=0RB2DE 2= QLIICRBcHbHB.
o (2,2, xg, 1] = 10 T $0s d(z,2') =d(Z,z) BB DILD.

[,z

o RDLSICHRET S.
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Z 2:.-.-
Xq X,
(z=m0)(z'—21) (&' —w0) (2" —m1) _ (2—x0)(z"—21)

“pr=
COLE, (z'—x0)(z—z1) (2" —x0)(z'—721) — (2"—=0)(z—21)
THB3N5, (2,2, 20, 21][7, 2", 20, 21) = |2, 2", 20, 21]

&b
d(z, Z/) + d(zla Z”) = d(z, Z//)

X NON e
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ERNEELTBCLZEEZS.

A
o
TORT d(z,2) = log 222
tan 5

MDD, 7z72L, CIZ¥HOFLTHS.

(EEFR) RICHEWT,
L1202 = %lecz = %9, Zri1T07 = %é:chz’ = %«9’,
Lrgzr, = LrgZx =B THDAHH

/
z—xo) (2 —2 o cos 22 .2rsin Lo N2 2

/ _ 0 1) 2 2
[, 2, o, 1] = (z'—z0)(2—21) 18 i(5+9)
2rcos%-817-2rsin%e 272
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0 -0 0
_ 2r cos 5;21“ sin - _ tang
4 s 0 o
2r cos 7-27‘ sin 5 tan 3 ,
0
. tan 5 .
Lo T, d(z,7) = log—2 | BEDIID. [
’ tang

RIS, FTORDESICx, 2 23,
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3L, Nzxory & Nzxzgz BHELEITHZ Zeh 5,

ozl oot b fag — 2 = 2rlwo — 3| HADTD.

BERIC,

|2/ — 21|? = 2r|2" — 21, |20 — 2|2 = 20|20 — 2|, |2 — 21|? = 27|z — 24
MDD The, ZIFEOMEDERLEKROFATEZRAWVNS LIl
&b,

/
[sz y L0y L1

qQ

_ (Gmao)(E—21)\? _ (@-mo)(@'—a1) _
- <(z’7£0)(z711)> - (x/fa?o)(m—xi) - [x7$/7x07x1]

CEHETEZDT, RicmEINRINL.

]2

1
d(z,2') = §log[x,a:’,xo,x1] (12)

T, CIHSERICAS. FTEANM=ATDIZSICHD LD Z 5L
LTWnL<.
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Btz E o TcEEREDESR IX

WH=AF ABCICEVWTACHEATHD LT S. COLI—ROEEH
TEHTCICED, WABIE#ICH S & LTLL. W BC,CA IFENE
NE#HEDEP.QZHLETEIMEMETS. ISEIC—ROBEIBRTENT
CEICEDEBIZ(0,1) THRELTEV. TADERDEShEEZ 3.
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&= AP,Q DEEEZNZN (0,1), (u,0), (—v,0) LT 3.

7,
¢ =d(A,B) = |log[i, ti, 0, 00| = logt (13)
TH3D5, )
coshe = & te :t 1 (14)
2 2t
e, LA=/LAQ0, /B=/BPO TH3Hh5,
cotAz%7 cotB:%:u (15)

APCQ BEA=ZAFTHZD 5
(u+0)? =PC*+ QC* =PB* + QA® = 1 +u® + 0* + 12
LD u? 4+ v? ZHELT

2uv = 1+ t* (16)



Bt ZE o> TcEEREDER X

&, (14),(15) 5RO ERFS.
coshc = cot A -cotB (17)
7, (13),(16) B'5, RORZES.

626—1_t2—1_uv—1

= = 18
e2c+1 t2+4+1 Uv (18)

tanhc =

RiIZa=d(B,C) ZReZ7-®HICHI BC ZER L 1ALV E#HE DD
2REEZRD. FREPBZE r LETIE, 220Dz BEIFEREN
u—r,u+r CH3 KRB D EEXO, £eR CODx EER, § =20PC
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E93LE, u—rcosd THERHNSB. £1- LOPB=/B TH3H5,
u=rcosB &EITS. LH>T(12) ZAHWT

a=d(B,C)

log[u — rcos6,0,u —r,u+ 7]

T2 (19)
_10 (1 4+ cosB)(1 — cos@)
2 g(l—cosB)(l—i-cose)
ZLT ,
e —1 cos B — cos 6
tanha = = 20
MRA T 2011 T T cosBeos (20)
chic
V1+ w2
cosB = ——~ , cosf = tu (21)
V14+u? (O
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ZRALT tanha = = T 5(0, (18),(21) EERE, ROXERFS.

tanha = tanhc- cos B (22)

CCTABzZANEZNGE, RAKRKICAKZR[S.

tanhb = tanh ¢ - cos A (23)
CCT, UETAALLEREHRICEDEIMNBZKZXTLHTEH<.

coshc = cot A - cot B (24)

tanh a = tanh ¢ - cos B (25)
tanh b = tanh ¢ - cos A (26)
sinha = sinh ¢ - sin A (27)
(28)

8

sinh b = sinh ¢ - cos B

7



Bt = E > 1EERED ER XIV

cos A =sinB - cosha (29)
cosB =sin A - coshb (30)
cosh ¢ = cosha - cosh b (31)
tanha = sinh b - tan A (32)
tanhb = sinha - tan B (33)

(27) ZEEERT 5.
(24), (25) OWEBZ= 2 FEL,
cosh?c = cot? A - cot?B, tanh?a = tanh?c¢- cos? B
CIT, @R 1+tan’B= _Ly 2FE2ELEOZHNS
14+ 1 __ tanh®¢

cosh? ctan2 A~ tanh?a
fIC cosh? ¢ 75:75“7“'(

cosh?c + cot? A = sinbze 1+ sinh?a) = sinh?e 4 ginh? ¢
sinh sinh? a

ST, (24) 13 (17), (25), (26) lEENEN (22),(23) THB.
)
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Btz fEo - ERRE D ER XV

L7t T 1+cot? A =Stlne pEgbrs, £IE L THEH5E
DOFHIRE LB LICEDRINS.

(28) 13 (27) TA & B, 2L Ta & bEANRIAUIEENS. (29) &
(25) & (27) 5, FIBRIC (30) 1 (26) & (28) 1 5185M 3. (31) I (24),
(27) & (30) 15853, (32) & (27), (28) & (29) 15, [EHEIC (33) &
(27), (28) & (30) 518513
HEEBONESTHZATIC BT 3 ARATERATE 3.

T (EXEE)

sinh a _ sinh b - sinh ¢
sinA  sinB  sinC

(FERR) RT7 > ALFRETILORGERERIL B D THEHE T 3.
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Bt = E > ICEEREDER XV

I (RUTIE)

cosh a = cosh b cosh ¢ — sinh bsinh ccos A
XEELECNEFTODLDOEXFEEZTELL.
(SE89) ROBTEX 3.
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N (31) EEHA=ARF ADC £ BDC IZEAT 3. AD DR %E J e
3

coshb = coshd - cosh ¢
cosha = cosh d - cosh (c — C')

= cosh d(cosh ¢ - cosh ¢’ — sinh ¢ - sinh ¢)

2FBOXZ 1FEBOATENIK
% = coshc — sinhec - tanh ¢

&b, TIT(26) ZEA=AR ADC ICERAL,
tanh ¢ = tanhb-cosA ZXAT B &
z‘;zlﬁ‘g = coshec —sinhe-tanhb - cos A
SOEEDORNESND. [

CCHBRTVALARDIEBOR E FEKICE 2 REEEHFOSNS.
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T (B 2 2LTHE)

cos Bcos C + cos A
sin B sin C

XEELCNETODDEXNFEZEELL.

cosha =
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