B JER R & D7 FH, EflEZhEn R, R? &L ZORTIEFEHmPZEHAD
L, OF0, B fRY 5 R 25 (n=2,3). BT, nKEHTH M L_2 ML
TEHAWT f(p) = MP+ T L EHRINDT 7« VEABROWE ZHEL, HLKPHN, [
MR EOEWMERFNIRETED LD WD ZEVHETH 5.

DM, n /B NEAIE 2 CEROSE) £72133 (ZROHG) 2XkTL95. £z
M P EZTDMBERY MLV pEE—HL, pEEOEDEMICERTELS (nx 1175 A
7390,

3.1 #RPEH
311 EHEEME

EFE 3.1. n REHTH M IZH U, o MP TREBINDBMGE M WED LR L
W, far EEL (DED, fy R = R, fy(p) = Mp) . 22T, Mpldp%nx 117
AR U ED M LDIFFHOETH 5.

— Bz, BR FITRU, f(P) 2R PO fIzkbfEns.
1 2
%32.6%&%:(3 4)ﬁﬁbéR?@ﬁ%?@ﬁwKOVTW@%KKZEéD

(1) W P(=2,3) D fa(P) &R\,

(2) RIA=R=FRpt)=(t—3,2t +1) TRINDEME L LT D LD fi 12k
LBMBED LD BEITRBIPEE LRI .

(3) HfER y =20+ 7 CTRINDEMRE M LT E. mD f TEBENRED LS LK
ANEARVIE S = AURAT-SAN

womn(22)(2)-(2)
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. 1 2 t—3 5t —1 -1 5
(2)fM(p(t)):<3 4><2t+1>:<11t—5>:<—5>+t< 11)' v
IR T LD f ITEB{IE, K (—1,-5) ZiBY, AT ML (5,11) O B TH 5.
B)mDARRIIBVWTr=teELL, y=20+TThH5. LzD>T, m LD
Fqt) = (6,2t +7) ERTZENTED. ZNEMDODNRIA—X—FKRTHD. Zhx%

1 2 t ot + 14
LT B L 7(4)) = = B, ZIZT,
fM &S fM(Q()) <3 4><2t—|—7> (11t+28>

x=5t+14, y=11t + 28 ¢ BE, t ZIHET DL lla —Sy=14 &7%5. TOhm D
fu LB THLEMRDHEATHS.

Bl 83.3. NIA—X—KRp(t) = (t —3,2t+1) TRINDEME ( T 5. 175

-2 1 . . .
N = ( ) MED D R? DMILEM for 1TED L DBEPED XS REFIZRS

L
MWERELIRI W,
2 1 t—3 7 \
. (1) fne®) = . = , | UE#oT, EOE fu
1 -1 2t + 1 3

L& TR (7,-3) 1LF 5.

MEABULIROME % 7=
e WP EBOME ~
far BATH M WED BMHERL TS, DL E [FEDORZ MV G, b & c 1ok
L,

MDD, E72, & ABRBIESS fuy(0) = 0 2T

(1)(2) DMEEIATIIDH & A7 T — (5D & 5. BED TR (2) B OEBIZE
5N5 (c=0&THEI) . —fBiT,

T 3.4. B f L, f(P)=P %5729 P% f OFRmE NS,
20,0 1T RTOMBLHROALHETH .
LR oME (1)(2) 2HW5 &, #il 32, 33 DL S ARME (I X —R—KRRAINE

MEOHERDDEE) &, 0BT EZDZZLNTES. B EOSIE PR =
A+t (—oo <t <o0) ERINDDT, TNEMEEMT D L,

I (P(t) = fu(@+ t0) = (@) + tfar(0) (3.1)

LB, b U, far(0) £ 072513, (3.1) DAL for (@) 238D, FERZ MV fr (7)
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DEMGERT. LhL, fu(@) =07251F, (3.1) DALIRER fu(d) £725DT, 208
BIXERE fy ICE > T L AIZODRZNTUE S, —BRIGITIRAIL D LD,

IR 3.5. EAMIAIEE fi 12X T, EfED 1 5B 5. 72, FHITEIEEHE fir 12
Ko T, FHEHMPERR 231 B INDG,

MIEEOME & UTIIIROHEAELIARENTH 5.
EIE 3.6. R" O (G4) f:R" - R BMEEDORZ ML G, b L FE c iz LT

fla+b) = f@)+ f(b),  flea)=c

~
—

Q
N—

AT LA, COLE fIMBERTHSE. DD, f = fa LRBITH M DT
T5.

Proof. i R? OZH fIZDWTRT (ZEHEROABUIZ DOV TERKIIRES) . R? D%
KRDNVE 6, & LT HY, EEDM = ( b ) BMUARE G = P16 + pady L RE

D2
nNa. RKEH S

f(P) = f(pr€1 + p262) = f(p1€1) + f(p2€2) = p1f(€1) + p2f(€2)
tti% f(é}) :E) 51, 52 @fﬁ%ﬁ%é‘fi‘%ﬁé @’G‘, f(é}) = alj 51 + agj 52 éﬁi—ﬁé%ﬁ aij
NEED* Zorx,

f(P) =p1f(€1) + paf(€2)
=p1 (a11 €1 + a1 €2) + pa (a12 €1 + ags €)

= (p1a11 +p2a12) €1+ (p1(121 +p2a22) €2

DED, f(P) BERARRT DL
_ [ P11 t+p2012 \ _ [ a1 a2 P1
1) = ( D1a21 + P2ag2 ) B ( az1  G22 > < D2 )

ai; a2

&, f 3478l ( ) WED DML TH 2 Z L Donb. O

a1 22

312 FRIRHLEH

BEELH
TH 3.7, WAL I, BED BHHEMEESEERY W, T 2L D0, T IHLHE
DG, [(§) = F 27T EMTH 3.

*L 2O {a;;} BEBERE fIZOMELTRES.
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K - N, AR
Xt 1751
0
D(a,b) = ( g b > (a’ab # 0) (32)

TN O RIE OILR M, HUZE#RE RS (HEVEHE) . & X, 1751 D4

IZDWTIE,
T a 0 T ax
Da = =
en(5)=(6 1) (5)=(%)

THEN5, Dy POEESMLELIZ L o> Tl o WIAHIZDOABET 2 (affEh
%) . |a|>1 D& EFxliirOIERE LD (B3.1(1) ,0<|a| <1 D& EIE z
FIOMENERE 785, 12720, a PAD L SFREAESKLICARZ ZICEET L (K
3.1(ii)) .

FBRIZ, Doy S EEBHEEBIE y WA OILK - i/hThH s (K 3.1(i1)) .
Dy (= aly) EHBEEKR (Ja| > 1) 721, LD (0 < [of < 1) 2EDDS (X
3.1(iv)) .

(1) (if)

(iii) (iv)

3.1 FMHIZH T BHK - i/ & AL
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BRI R3ZBUBHEK - fii/N - AU 1541

D(a,b,c) = (
AR

Z&oTEEINS.
SARDDTRT 1 O=/AF74]

N 1 k 10
SUf):(o 1)’ Sigk):<k 1) (34)

WED DRI L2 E AN L L5

BAWEIE, EDXSBEBMPEZS. 175 S 2R,

si(5)=(o 1) (5)=("3")

THLMS, Sy WOERDMIPEHIZ & - T, fiF a WIAMIZT NS, 2720, TR
ROy BEIHE L, ThO AR k OFBICHET2 (M3.2 /) . AR, 1771 Y,
%, 3.2 40 &5 % y MO TNEREED S,

O O R
o ot O
o OO

) (a,b,c #0) (3.3)

AY Yy

K
0

3.2 EHIZHITDEEAM

[FIRRIZ, 251 R3 OB ABTE I, 3 IR=ATTH

1 k 0 1 0 0 1 0 k
010 |, 01 k |, 01 0 |,
00 1 00 1 00 1
(3.5)
1 00 1 0 0 1 00
L1 o0 |, 010 |, 01 0
0 0 1 0 k 1 ko1

Lo TEBINSMWPEEZD I L2 VS,
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cos@ —sinb
cos

[EEarpag:d
sin 6

Lo L, 175
Ry = <
MED BRI FHDOFE 2T 5, ME 0 DMlE (KKEREID) 2525628

2R
SEHOERD R P(x,y) &, (z,y) = (rcosp,rsing) ERTIENTES (INEF

B LOSOBERE VD) . 22T, r READSOHiME (D0, r=||OP]) T, ¢ o
s OP L okdfa (3.3 %8K) Tb5.
Yy

rsing

3.3 Fl B0 s R

A

Zo&E, ZAEKOMEEHD S
n x \ [ cosf —sinf rcose \ [ rcos(p+6)
O\ gy )~ \ sinfd cosd rsing |\ rsin(¢p+6)
Y, TNRKKEHADICE XS E 0 KITRELTWES Z e 2B%kd 5 (M347%4) .
vofp) 1Y
llll /, P
’Ile/////
15\90 . _
0] X X
3.4 FRZzHLE T 5K 0 DR

29 R3 TI3, iR 0 (HIANRY MUVZERRZ ML) RERSNE L, Thziie T
% 0-EEDRD &S ICEHTES (M3574) ; MPICHL, P &M@Y 0 &HEH~RZ ML
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TEEEE T L, T L (DRHEO LT5E. ZOLE KO R LTEEH 1 LD
O-afs% PIZHEL 72 Q %, P D L2 % O-llistr & €%/ T 5 (K3.54H) . K, x
1,y W, 2 Bl EEE 2 EEEA I FOFAIc &> TR N5,

1 0 0 cos@ 0 —sind cos 0
Riy=1 0 cos@ —sind |, R?(Je) = 0 1 0 , Ry = sind

sinf 0 cosf

0 sinf cos6 0

3.5 ZEMHNOERR ¢ % Rl & 9 5 i 6 O mERZE R

—sinf 0

cos
0

T, FUREED BN MBS T = (a,bc) (72U, T RHERZ ML ET B, D

D a®+b2+ % =1) OEMEFEEEE T D 0-[AERIE175]

(1 —cosf)ab+ csinf  cosf+ (1 —cosf)b®> (1 — cos@)bc — asinf

abo) ( cosf + (1 —cosf)a? (1 —cosB)ab—csinf (1 — cosf)ca+ bsind )
Rea, ,C —

(1 —cosf)ca —bsin® (1 —cosB)bc+asind cosf + (1 — cosB)c?

a®> ab ca 0 —c b
=cosfO I3+ (1 —cosf) [ ab v* bc | +sind| ¢ 0 -—a

ca be 2 -b a 0
WKLo TEZONIGEEBRTHS.

FRBRZT
EHNDH 2 @D ER O IZH U, IRD KD ITEW f 2E£T D, K PIZHL, P

il

D OITERTAEME M LTS Z0rE A f(P) % (1) m EOKRT, (i) P& f(P)
DHENR L E m EDREERDEDIZEDS (M36£E). ZOXSIZLTEELSAEH

[P f(P)? ZEMRLCICHET 288 L5

i, 1751
_ ([ cos® sind
@) — \ sinf —cosb

*2 2 AU, L DR RS R VWEMRTH > THEBTE SN, ZDBEIMILEHIT A 5720,

(3.9)

0
1

) |
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Q=rp) t ty
'\
m H P
= YAV
Wi’«*::::“%
o x 0] T

3.6 R2 NOEH ¢ 1ZBId 5 sz #

Lo TREBINDLLITH 5*3. Kz,

_ 1 0 _ -1 0
(0):<0 _1>7 R(m:( 0 1)
FENETN o Wil y WHIZRET 2B TH 5.

IR AZHEWT S, Fifl 7 ICB T 282 FERICERZ TSI N TESE™. DF 0, K
PIziL, M P 280 n IZEZTHHEME m TS Z0LE S f(P)% (1) m Lo
T, (i) P& f(P)DHEN T & m DZHERBEIICEDD. TOLSITLTEES
L5 f o P f(P) %V m BT 288 K5

op

B 3.7 ZEFINOFE m 2B % Bk

I m AEUREE D, RN MV T = (0, B,7) DL FE (2L, T BB BV
ETB. DED, 0+ B2 = 1), m ZBIT BHM, 1771

1-20%2 —2ap —2ary a? af ay
s = | 208 1-28* 28y | =DL-2| af B> By (3.10)
—2ay =28y 1-29° ay By
RO TEHBINDMILEMTH 55,

*3 G AL A TH B L W HEIZOWTIIE 3HTRARS.

R R B S EEICE S B D A, ST Y 705

*5 22N OSEHIZE T 28 E, —ROEMIZHN U TEHZTE 2D, FA%E WS A WSEE OB A 13K 4 #r
AT A
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BRI
E#E 3.8. n IKIESFTHIT, '"AA = ATA =1, 29475 A 2ERTHE NS (72720,
PAIATH A OERETHIZKRT) . ERITH A DED DLW fa 2 EREBRE V.

EIHE 3.9. A ZERTHETS. ZOLE, BEREH f4 IFPAF &G/

(1) fa BAREEED. $hbb, FEORY MV GG 128U, (fa(D), fa(@)) = (@, @)
N RRVASR

(2) fald 2 SEOHMZED. $hbb, FEDON P,Q 12X L, P = f4(P),Q =
falQ) 531, |PQ|=|P'Q| M.

Proof. (1) RZ WV p,¢% nx 1435 (n = 2,3) £ &% E, W (5,q) 13350 Pq

b1 q1
LIRIRT B2 e WTES. PIxE, EHRT V= po |,7=| ¢ | 2HL,

b3 qs3

q1
Pi=(p pe m)(qz)(mm+m@+m%)
qs3

Y0, EROALIE 1 x 1FHTHEH, ZhaEER (AHT7—) LA—8]T2L, 5.9
ZHELWZ EHbAB. ZOE—HO FT, BRI AU (fa(0), fa(@)) ZEHET
5

(£a(0), fa(@)) = (AV) (40) = (T '4) (A4) =T (‘AA) i ="01,i="5d = (7,q)

YD, fa BNEERET S L s 5,
(2) M P,Q DERY NVE 5§55 &,

1PQ| = |PQ = 17— 5l = VG- p.q— D)

Thbd. —f,
—
IP'Q'| =|P'QN = fr(@) = fur DI = I fae (T = D
=V {fu (7= D), fu(T— D))
LD, (1) ORRED, [P'Q| = G=P.0—F) = |PQ| %135, 0

EE 3.10. NFE R T T 2B A BUIEREHIZIRS. DE 0, FEORY ML 5, ixt
T, (fa(D), fa(D) = (P, D) fwzmw S51F, A IFEZITHITH .

*6 2 OHDO% S, MOmEEOME (AB) = 'B'A 2fli-oT\3.
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EE 3.11. A% nRERTHE TS, ZOLE, DLFRKDLD;

(1) A EERGHITH 5.
(2) |A| = +1.

B RVASN

Proof. EXATHIDEBERNS, A ="A 20T, (1) ZHASHTH 5.
—fIZ, R DESTH A, BIZH U,

|AB|=|A] x |B|,  ['Al=|A]
RO LD, U72dio T, A DERTHIR S IZ,
1= L] = [[AA] = 'A] x |A] = |A] x |A] = |A]?

Y, (2) #1557
WIZ, BERTHIDPERERRE LEBRYEDH L Z L 2hRE. ZD=HIZ, 175% [(51])
ailp  ai2

az1 G22

N7 MVENRZZHLD] &AL FIZIE, 175 A = ( ) X2 25207 bb

i = ( o ) iy = ( e ) MUATAA (d a ) LRATIEATES. T5

azi Q22
Y, MBI A= (G1dy - @n), B=(bybo--- by) 28U,

t> - - t—
by bia; biay -+ biad,
b, XY bya
a “ . n
g A ‘2 (@ d - @)= 21 bady 2
t— - - t—
by, bpdy by ds n n
<§1751> <§1,52> (by, dn)
B (ba,d1) (b2, d2) (ba, dp)
(bp@1)  (bny@a) - (bn,dn)
LRBDT, ADHERAIESIE, AAD (i,§) B (@) L0, AA=1, £V,
(@, ;) = 6 2135, O

TEZATH R S5IE, TR £1 L RBDTH-T, |[A] = £1 255 2\ o T A BERTH & IEHE S 20w
TEREREE L R, BAMEERT B4 ( (1) ‘1‘ > ¥ a#£0DL SHEZATH TRV, 1T
FIROMEIE 1 TH 5.
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32 F1T%E

EFE 3.12. RV ML THREZONTWEEE, & P40 WG E2EMHE § HEA
DIETHBEIE W\, f7 £ELS (DFD, f:(D)=p+7) .

EE 3.13. 0=00D & &, f; JEELH ], TH5.

EIE 3.14. FATBH) f7 LA TOME 2727,

(1) TA0DEE, fo FABSERR.
(2) f7 ¥ 2 MM OHME RS, TaDL, LBOMP,QIZHL, P = f3(P),Q =
fe(Q) &35 L, |PQ|=|P'Q| WY ILD.

Proof. (1) 5% fz ORBEASIE, f= f3(7) = P+ 7, DED 7 =02%2DT, EHED
IEIFET 5.
(2) L P,Q DRERZ NVE FGET B L,

PQ| = IPQ = 1) - £ = 1@+ 7) — 5+ )| = 17— 5] = PG| = |PQL.
O

Bl 3.15. HEREEHE EOHRER y = ax? 27298 (z,y) 2RO TR (D F 0 B
ZCLTD. 0= (v,0) TE>TEXLEITHBE f7 1I2L5 C DBOHEAEZ KDL
X\,

. C EOEAE T=(2,y) LBE, 7D f3 I0E5 f:(D) 2 X = (X,Y) £BL. 0%
D, (X,Y) = (z,y) + (v1,v2) = (x+v1,y +v2). TIXC EDIRTHZ05 y=ax? i
9. x=X—-v,y=Y - ky=ar? TRATDL, (Y —v) =a(X —v1)% L%k
MoT, f312kd COGHEDOHBERNE, y=a(X —v1)?> +vy TH 5.

33 ANE#REHEH
331 ANRE#:
EF 3.16. 2 DDA f & gITHL,

p— f(9(P))
TEHBINLLEME [ &£ g DERERL LU, fog THT.
B 3.17. (1) n KIEAFH A, B IZxfL,

fao fe(P) = fa(fB(P)) = fa(Bp) = A(Bp) = (AB)p'= fap(D)-
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DY, fao fp= fap KDY ILD.

(2) SEABBIZOWTI, fro fo= fore PRD IO GEBIZEK) |

— Bz, 2 DD fgIZRUT, fog#gof THDI LITIERE LS.

TEICH T 2850 & @iz
R2 N5 % 0 5 IR £ CBIT B BE R f T 5L, f 13450

_ cosf sinf
6 — ( sin@ —cos6 > (3.11)
Lo TREX DML TH DI L 2R T.

L xR TAEZ p T3 (K38/K) . v WZHEHT 2EMEME g 295 L,
1
g(z,y) = (z,—y) &0, g 1&4741 < 0

) Lo TREE DML TH S,

Ay Ay
P’ ¢ P’ ¢
. ]/
M
. e P
o
i . /B H .
(0] € O Tl x
lP//

3.8 FHIANDFE R ZE S ERR ¢ 2B 5 Hilk

MPIZXRHU P = f(P), P'=g(P) &L, #53 PP & (DR H% M, #4> PP" &
riieDORME HEep< (M38F) . SMOERE” S, APOM & AP'OM \F&TH %
DT, LPOM = /P'OM TH»5 (Zh%E o BL) . AL, ZPOH = /P"OH %1%

2 (ZhE BeBL) . T atB=p ThHBh5, LPOP" =20 BRIV LD, DF
D, hy & O-[EEZH Y $5 &,

J(P) = P" = hap(P") = hap(9(P) = hayp © g(P)

Y725, P OECHIIMEERDT, f=hypog BRONIDI LMD, hay b g BEE
Zie 0T, #l3.17 (1) &b, f ik

cos2p —sin2p 1 0 [ cos2¢  sin2¢p
sin2¢  cos2p o -1/

sin2¢ —cos2p
IZE o TEEIMPERTHS™.

¥ fog=gofMKVIUDLE, Tf& gldATHE] V3.
*9(3.11) KD 0 1% 2 Ifli7z S 7200,
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EIE 3.18. F A @A EM CICETAEMIIFE N AL T AR ¢ W T 55
W0 DAREHE LTRT I ENTE 3.

T4 VB
EFE 3.19. EATH A LRI NIV T IR U, TR EIN LR A D &AM f = fz0 fa
ZFALTIZLSoTEEDT 74 VvEHEND (DFD, f(p)=Ap+ 1) .

EH 3.20. f 2T A RTZ MV GIZE-oTEEDT 74 VEHET S, ZDEE, 3K
P,Q,RM¥—EHMEDELZSIE, fFITE3ZFThoD& P ,Q R $—EHREIZHY, X512
ZOlIIREEZND. D2FD, PQ:QR=P'Q =Q'R TH5.

Proof. 3 45 P,Q, R WA —Ef Ll b §5 8, PO = kPR L7 3 k BMEET 5. o
£0,P,Q,ROMERY MV §,§7 1k - 7= k(F—p) 279, 2OEE f=faofs
X

P = F(@) — f(D) = (AG+ 0) — (AP + 0) = AT — Ap = A(G— p) = k A(F — ).
[FRRIZ,
S
P'R = f(7) — f(§) = (AF+ ) — (AF + ¥) = AF — A = A7 — p).

P EDZ RS, P'Q =kP'R %185, Zhix P,Q\ R + —EM ik, Flko
PQ:QR=P'Q = QR %32 %5EkT5. O

EF 3.21. ERXTH AL R MV GIZE>TRESDT 74 VAW f = fyo fa 2BEZE
>,

AR 3.22. ERAHLFIIBED 2 fMOHME RO OT, ZDAMTH DAL
b 2 KO Z R OZHTH O, ALTED 2 DI Z R OLHII AR ZHIZIRS.

3.3.2 YT

EFE 3.23. B fIRL, fog=gof=1%Wir3ILHg % fOFELHE LV,
g=fl &7,

L 31T &0, ful = far, fi' = fog THB. SIBEBOFIN S, & AREHIZO W
TH, TOFEMMHPFIET B LILR S 2 0*12,

10z g, fhk - INEE 52 BRI A ORI R ETH B Z LICHEER &,
11 sEE 3.9 (2) BLUEH 3.14(2) 22 H.
2 HEmORAR B L, f PSR OGEICRY, WEBRIIFET S,



