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1867) . PEHTSEM SMEB O RS, PR P S GEEBRFEERY, T
SHE UM LR . AR sy 1 BAT S SO R DR, e P S L o, 3%
GRTH Y B, “fTT 5 ol B, QT 5 QLR B, IriSshie R
JST o PRSI PR A A ) Hp O B R G55 37 A O A SR T S A P AR,
#] (Chasles, 1793-1880) $E4E T PEl 300 TAF, SRR L B HAE ST A8 e N A A AR ST L
R E R . BT TR UA2E ST, 5% T A AR B0 L2411 —
M.

SRE U A AL R TR EIAY) THE. HEFE4F (von Staudt, 1798-1867), 3 5 5 (Pliicker,
7 1801-1868), Yo SE N BN, . R A0 5 LA IR T 6K BE RN & A 1K
5, S AMTARENAEZ 555 LA FURR G LT s A s 3% B 55| A TR IRARFR R, M
T REARATT LART ) 5 AT JUART s SR PR DU 24 Fsf 1) 4%l LART R S8 — I 2 21 55 T LAeT
FRRE L
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BRI (eas TRkt a0, T ASTSE A2 HBR IR LT3 — e LA 24 4R,
S U, KB EAR. MRS UTEATRIEAE . TR e E AR S5 LT
FIRFFERT S AR AR B 2R R B, B 2k L DUAS B R A2 L S8 R e S8 A8 e R A7)
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HS M2, ERRIPRNGEALLERAL, FORFB I T BT “fiE e
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. 20 HAAWIRY NG, T SUSE R AR AR A TR EE A ST FEAH, e
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9 Ui A2

FAmiE, WARKAES, WOLEGARKRTIER— SR ABAR, fEM
TEZFMNEE, NMTEE PRI TR 75 19 M50, Her B —
A LR R SRS B AL DA R WA A A . RIE, B T 1 2 IR
W RERH, XL FA KB R 75— I, AERULAI R BREATERE], AR
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TERAII S ) /P ELSE R TR A B EE R AR TSR b T H AR
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tro 1L4) o fIE R AR (1882) BALI LM ATIR RN . EIEMILIA (Peano, 1858-1932)
TEW, ZAEEFFRE N TRIRUA AR R . %, A /RAFF (Hibert, 1862-1943)
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SRR PR LART 7 A% ) 23 BRAA R ) H A
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13 %, BN, NULESMEIAT 23 4 E X,

2. DU EA I b 23 S X

(1) ERA AR

()&Aﬁkr&ﬁ%

(w)ﬁ%%@iﬂ@ LB YE B ARy ST e vh X,

(23) FATEAAR —TF & F & P i RIRIEN 5 T AH 508 ALK

&

M BAAES], BOLESRE E A FEA B Ira e . R, X EERTERE
XA w18 B MR T € SR BRI IR 5L b, JERANA EH#
IWIRE], NATRBETERE R R WA A R T EA B Ir A iS4 h e .

BRI E L, WILRSSIH T 5 ANMARS 5 Ao, |
(1) EZ— 53 FIMET—ETIEAK.
(2) —S&ARAKRTAMBIER,

(3) ME—E AT, HE—Je & AFRETER.
(4)
(5)

4) FiR AAEF.
5) E—AAEMAKML, AERMAXANAIANTHELA, MMAALKE
KB LA T Z Mg — & ©

PAJZ

u) zﬁ%mgﬁ%ﬁéo
(2) = f?z , EAeintnss,
(3) 2 *v, f%ﬁ#
(4)
(5)

hﬂ\m

ﬁ\-%w%d‘"

\f‘.

4 g AEN,

5 %ﬁfﬁ‘\k

n\\

v

M EARBURAR A B SRLIA AR, ATDAE S <A 5 A% BRG] A
POZIEH T A 2# R 2N, A 2 L Hg TUAT 2 PRGN AT AN . 75 2Ed B
M, WOLHEAARM <A — gl common notion, M “2&” MR HEHIFEAL
postulate. 14 RE—MBAFHOEX PP A TG AWK GnrF e sk 2w, SiRA S

Bl axiom.
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9 LA B R 5T
AT, S BRI LAY :
2.

1. (LAY @i 1)
MAEZ S E DKk A TAMEE= AT, N

T T E
i 1.

U % AB A% m &b, LA ZEN, ZB AB 4 ¥#Z1EE BCD (A 3), U\ B
HEG. & AB H¥7ZEH ACE (2% 3), WHEMKEN C, H&EH CA L5 CB
(A1), HHA A ZFH CDB HEN, AC %2F AB (X 15). F#, B4 B 2H
CAE $HN, BC %F BA (£ 15). Bk, CA 5 CB #1%F AB, \Ti CA 4F
CB (A% 1), A, =448 CA, AB, BC Wit %. T&, ZAW ABC s &
KWEHESEHLK AB HE=ZA. O

Pl 1.7 U] JEASY il 1 !
Pl 1.8 QJUfJEAY fpfi 2

gl 1.2.2. (ULFBAY 6l 2)
VAERT— & H 3% &, TIFR% & B AR K EARF oy KB .

W % A RS RA, I BO 2% &8, ##A A5 B (A% 1), )W AB A#EE
=f#% ANABD (@# 1), K DA, DB 4 H% AE. BF (A% 2). b B AEN,
BC h+#&EEH CGH (XAE% BF T G) (A% 3) . U D AES. DG ¥R
GKL (8% AE T L) (2% 3). E# B ZEH CGH $EN, BC T BG (EX
15). B4 D ZH GKL #E, DL %F DG (£X 15). FHA DA %T DB, il
AL %F BG (~# 3). {28 BC %F BG, il AL T BC (A# 1). O

M ERFIAGFI T, AR OUAJRAY B R R 4 :

o MEIRATATX R IAEAENE, WA REH RAE R A XA A W 5

o R HEBRAA BRI . & . AHLL AWREEE O A UER

o ANPHAVHYEIL. im0 HE R TR 2k D BT Y .
i, CUFTEAY Bk RHHE T UM B . BlandeiE il andt 1 ip, 1T “Pif-p
FHEIAG I, DR TR, W—E R TR XA RS AL 45 . 2000
ZAEPE, NHE (JUMIEAY tha BT 8ok E iyiwi . Rk, JE8esm e L,
B ERRTEA AL, SHERIB B BRI S AE B2, AN, LR A
XPEEE . BleE T B R T B R EIER, 2L b AR EEZ —.
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T abe FREL, BT a8,y FRPE, AR P AR B 5
S A BRCO M, BERBENA.
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) M TFRER —AXLWIEE=E A, B C, 8A—F@a Rl A, B C

X =SS AARE, E—TF@mE VR —EARIR,

(I5) ¥ FRER—AH&Z Lw4=% A, B, C, 2%H—F@, €R A, B, Ci&x=
B HE— SR KIR,

(1.6) EF @ a BRA% a by L A Ffo B ABEEE, W o 3R a 89— 5 H-48 £ B5,

(L7) ZM-F&d a fo 8 A—nE i A, NWEME VA —A%E B,

(I8) 2V AW E RER—F@E.,
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(1.2
(L3
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FATIEAH (L1)-(1.3) HAFE—HAH P PHRIAHE, MEAH (14)-(18) FRlEE
AR EI A, RS IA SO =i e L, A (L7) BRES
AR =, AR (1.8) BWRE S ML R/ = a0 & 4 LM RI~F
B, —MREHAM (14)-(L7) HIEAH (18) ¥l “ELAZ A AER —HLE".

AIDAER], RECAFRAE Kol 4. HZ BRI K R, e UG B edks
DY AN R AAE ] B A, BRSIERH R AR A . R, FES @ 1 5 9 R
R EREFH— MU KRB A PSR IEA S5 . sbsh, AR5 5 g2 L
far, Hrp SRR R B R E N .

q A/RINFFABMAR: Nil)p A8
A RS, R > PR AR B 2 s HED A BT 56 2% -
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% Afe BRAK a Le4F &, KANARE A = B Fimey S h —458BE, A AB
K BA kT, f£ A Ao B ZFR SR EHE AB 89 5 (558 AB hsns); A Fo B
WA AB 09 S, A% a Ly & &R AB 4h3
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B c B c D
Pel 1.9: it 2238 W 1.10: STEE1.2.SHYTEE
FEAM (IL3) fUVUWEF: —HEAWTE= A%, 226 SFEHAP S 26, 1

AR HHRE—mAE A Rz 7. FsL b, O B — e AP iz )7
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N BRPA K 23 BEIE R

SR 1.2.8. (g, AT —riferi)

—HA LT =8, LR LR EZNE, ©

WEW) % A,B,C EF—4%H#% L, AF#E B,C 21, B C T4 A B 2. hA#H
(13), ZRELS AR D, mAE (I1), FEESE B,D WHEL., AR (1L2), HX
BD LH#K E#/ D E B EZJE. Xt AEBC fnH & AD MMM ATE, i H L&
AD X% B EC TH A F. A#Ex AEBAfEL CD BRMMEAE, ThEL CD X
S8 EATHE G, 54 AAFE fnH% CG L RWEAE, Thi D R&K AF
FH R, REXN AAFC fnEi%k ED NAMBAE, 7172 B & A C 2. g
H, ERRMORFARERTHAST “B22H— SEHMMEZR”, MAREFME
SEIRIY A — AP R )7 XA T SR B A BRI R AR/ME”, 5
FUL, NEZAR Sk
NP HENOHARLEY, R THMAEY, WARRANGAENE
#®

G My A B <P fRRE
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JPR Ao AEJUMLE, WY % 2R i BB R BUAE T R P4, B <l oA Je
AINEL L CRENT
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BEAR o LATIEE—5 O, T a bFTEROME AB, 50 RE A
o B 20, N4k A, B B E4aT 5 O sy, ZNHRSIET L O a9 5.
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AT RAUERA (15 )

AP 1.2.10. (g L)
H%& a EEZT—K O ALK a 4T AM (fr: 5% a LT O 2 5n AR ES

at 5 a™, 1#4F ot ZAEEHEHE O RN, a” ZMEZTHEME O RN, B at Za9 &R a” 28y

EN—RETF O sFm),

Q©

R, TDARE ST E LT EImS g 0 A -

w1211, (Pl E-HZr “Hm)
o b EE 5040 T o EREa PR E A B, wR&% AB

Ra RABR, MAK A B AEET AKX o g9 RN, ERFRENET LK a éﬁ%’ﬂﬁlﬂo&

HREHAR (1.2), #F A, B1E a WM, WLE AB 5 o ZZFME—/)—. AHERE
%, R KAR 2 BRI :
R 1.2.12.0 (P B EZrmim)
iﬁ@aL&%*%ﬁ%aﬁHﬁha%%%&ﬁ%@%%m@jgwm%WM¢wwv

NPACTT IR ST H M, (R BN —A R Mghie, Ak
WIEAR VAT RE VLS AE R . N T AREALZ AT, RATREA AN E
BEAN, AN G AS A =S A7 B A B, 3l PAYER :

R TR s P A

FRATHLZS T WO 4 12 DA B LR B “ZSIRIARY WO BRI PR VE DA (g 1 5 11 ).
PAN RS2 LT H 2R
o MRHZ a FAFE—5 O WR—MIAPA O Jiit i 4k,
o BV o FATE —&HL o WE—MINA o LT FH,
o MRARIHUERCTH o B—MPA o AT 420 .
WIS E T — 44k B, 2Rith, MIA— R RIS e 74
X 1.2.13. (f)

KaRx—F@, mhie ko PKh—F& O iy, TETR—ALKYARITA.
BAMNFEE A E h Ao k PR ag A —A M, A L(h, k) 3 L(k,h) &7

L O FRAZA AT, ST4 b Fo k »IBEEA A9l . a

R, XHEPrE X A7 #RIANTE RN ARA. BT AZRE L “A
AINFR" . AN SRR, ARG

O A /RINFFABMAR: SRIABE
AT TR AT RS, HETORG A AL A
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(III.1) # Afe BR—A%a Loy L, A RIZAXRG —AK d Loy d, NAEA
%ad bR A GETLHEH—M, B —% B, 5% % AB ok A'B
&R [ieh AB= A'B'Y.

(II1.2) #M%p A'B' #= A"B" # 4%k AB &R, N&HK A'B = A"B" &,

(II1.3) & AB #= BC &R —HA %k a LR Tk L B PR EEaAFRE, B
% AB o B'C' EXHARD —H%& o LR Tk B ANk E09m
%%, % AB=A'B', BC=DBC', n AC=AC".

(IT1.4) &%= TF@ o Log—A A L(hk), T8 o Lo9hA% o o o Ld 0y
—fl, XK Ed BAE O AREN—FA &, W@ o ERH —FHA
K A% Z(W K) s9 3R A o ehik b py—ml, B4k L(h k) 5 Z(W,K)
&R LieHh L(h k)= Z(W K)). BAAFRE FEF .

(IIL5) FAAZAR ABC 4= A'B'C' 21 KH T ER X%,

AB=A'B' AC = AC',/BAC = /B'A'C’

NHER %% LABC = LA'B'C,

FFEATP R E =4MERMEHLAITE @ WER, MiEWARARRE FHICE
(=) MG . IRINTRREM, DEOTERMAERNEEZL. FRARMHES. A&
BT Bk, ARIALE P BCERMES : AR (IIL1)-(TIL.3) ik TLBE#m
PEpT, Hh AR (IL3) Zhkrg R, A8 (IL4) 50 TArEH, mas (IL5)

=MAILIEREELAT .
MBS LA = ATE R A RER S B AnAS . R R A R Al RS, mTE
XKF. B, = ABC fl A'B'C" &R EEUZ A X 21 A SO Y A frla], - B
AB=A'B', AC=AC, BC = B'C’,
/BAC = /B'A'C', /ABC =/A'B'C', /ACB=/A"C'B.
AT HGEHARE B, AR =MTE ABC fil AB'C" &%,

FIH A (IIL5) PAS PR (II1.4), “RXEUERAH PAFIE =M IE 4551 (SAS) Hl#.
(ASA) FHfE, M=fIE4%H (SSS) HHaPAL (AAS) HHEAYUER WM 4. FRATHRF
AHIUERIHIAFNEAT. FRAOTHRIE LA RS NARER I &, BIMEE R 2R 45
W, HuEHWARU R . Fian,

ERNARMBE =ANAGE, WXHDAER.
XASFSLTHFENE (SSS) FHEAAEN® , T A I K/ 56 R 5 F K TS5 1811«

G f/RIEAPMA R AT AR S AP

TR AL B, AT —ACPHI A, PR S AR 2
HENH:
ST R OURTEREY oA, JER 1911 422 BRI ARUEN 305 ] U8 A3

18



1.2 NIZR A 0 MBRIJUZ 334 R1a4%

(IV) & a AE—HAK, AR athtylE—4&, Nk afo AFiEHTFERE, £%
H—FAKET A, ®mBA a R,

IDAIERH, RS ET =4 ABEHE T, WESEIN S E DA EL SR EH
LML TREGGTAITAMAH, JHZK o Sb—5 A WA —FHLKBSEELAMH
R, HHZMHMGEN A # o BPOPATS . (BRI, Tl AR AR EY — AT
TR R TR A ) A 2R EAT A BRI 2

TN G, EILTHEMARMETEMT, WEIAHHERZ LT .

RIS, B AR, e s R A T B 2 (R P EORFE A, B
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| Baysrsk b, A AEARMEN n AKRE CD, o548 B &,
(V.2) (B A M) — AR L EEERL AT XA L LR XA RTRBWRY
A, IFIZ AR ERAATZEFTEA MK F, MWATZ LI Arif a4 B 50K

5 AR AR RMERAZATE (V.1) #5845,

A AMER SR, A KOG X A BG40 21 =M T LA 1 38 4 25 4 A8 A5 {3 T T
1M H, FEXARRIRIS T, FRATRT DA B AR S LE 20 A B, BFFZEAR I B LA 2%

TE2f ) AP B B EE R U AR B 12 2 8 A F AT LR
W, AT ERA T U B, A 58 2 B A R MRS . U AP A T
DR B e LA B, 4B U AE B AT SIS ORit, < ATRIAR S@HHES LG —5, st
AR CEBIHLEERT S TRHCER) . FRRERIE— T,

JURI A BRAETFAS A e LA B0, LA ELOEAE B b AR A S A ] 5%
A !

T AEABRA R WIEW e BB e A FEmE— P

PR EAR— N WAEA IR AR A BRACR P UERA T LA LA BRI Z 2R . 3T
1 H AR A /RO A B R A, BTS2l LA, ek
FIER A BT IR PR 8 B AN 2 IR AR R A AT LT TG PA
Lo AR ANEPURARR L, HAEWE AR L XM
e UL 5NN, RIS R U A, 2
BEA REEIR MR = BT, JOO, EHEBRIORE, AR/ OUTRERD 10 LB, R

BN JIIELL A BRI U i 52, %%19#1&L$%$Eﬁﬁﬁﬁkfiﬁz~ T ETET bR B Y 322
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HTARBEALZH40TT, A IHEMAR E — L4518 oy 2oy 2T A2 B 7 AR 104 LA
HERHY, HRFAEA T A R PREI R egEe) o BN, FRATRFAIA

EBL 1.2.14. (Shste®E)

= AW A KT RARARE A A @’
PAS
T 1.2.15. (i sERE)
IR AARF . V) ’
AV b SR e X

EX 1.2.16. (vhi)

FEROLETERALE BZA, B AO 5 0B &R, MikO A ALB é‘J':P.'.'?.o*’

B TR BRI 2 s A A —
AR 1.2.17. (b SR AEEME )
&ML A B HE—mgF & @’

W] HRIER T AN BAE (13), FEAEAL AB LA C. TR, CHEELSL AB
B —fl. WA (II14), fE% AB 85—, %#4&4% BD, #/8 LCAB = /DBA.
BAE (IIL1), ¥ ESH L% BD L EE D #4F BD § AC & F. R¥#EE X1.2.11, %
BCD 55% ABHEXTH A O. EEI2M4NURRIEET 4, K O FFRTH A
5B, ABAEALEOzZH, EAXEB 5Oz, TAHEHEL2S8, & 0L
TAEAEEBzZN. &, H=ZAFAEFH AAS Hl{E7 4 AO 5§ BO &F, Bl O £
A5 BHHA.
BETRIEHE—MH. BRO A5 B#Hs— P E. A% (I13), E4 0
FA50zH, BL0RF AL O 28, Rk O LT A5 O =, W©
AO > AO' = O'B > OB,
FlE. ABEOMT AL O 2 0BFEFE. TEFELRE— O
X 1.2.18. (Fifh)
BO4EF AL BN, LCRAK AB Z3Mh— %, R LAOC 5 L/BOC %
R, W&k LAOC % —APifl. bt #4145 OC 5 AB £ 14, 2% OC L AB.

&

298, HANAAAEMER R T 2R« XFF R XA B, IATCGERN (1), Mt (2)
AOTERH BEAE S R (i (2) FeRi LS A B R HUR AR B AR AETERY) o

R, AR B B I > KR, JFIERIHE AR A . =A% . ML 28 >
A1 13
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Bl 1.2.19.  (ALMMAAEE )

(1) AAZAEN.
(2) AAANER. o

WEWT (L) AT madE (L1) UAAE (13), & LAOB. @A (IIL1), # DL

B ALB, %% AO 5§ BO &F. mxE#1217, A § B AE—d¥ & Co R4 SSS,

NAOC 5 ABOC R4-FH, N LACO 5 /BCO 4F. T#&, ZACO i f. O
FATUER -

SR 1.2.20.  (TLEMIAHAENETE)
A ABLEL AlE——fas ALEAT WA .

HEWD &A1 P AR S8 .

ERAMTEAL L, Mga® (I14) WX EHEL2.19(1), FEK B 7 AB L1
FoaE (II14) UEEX, ZELEZHE—H.

ERARERL L £, Nia® (13), TUAEEL | EEARMR BE C. BA
BAELH—, EAE (TL4) UEAE (1Y), £l F—MEFER A £7

/ABC = ZA'BC, AB = A'B.
HEX1.211, & AA REX | TH—— % O. i SAS #|#, AABO 5 AA'BO &
M. T& ZAOB K Ef, NTIEZ AO B A4 frk.

RGP ZEEW E— . REL | LFAETRANT AR DB, £/5E% AD 5
AE HEHT I BAR AE—H& L ay—M, was (IIL1), EEK w75 —WUFE
& B, 14 AD 5 EB 4 F. mA#E (IIL5) YK EH#1.2.19(2), AADE = ABED. H
N AE L1, ZAED ZH f. F3¥® (BDE A . mnE (1I14), BLTEHZ% AD £,
mxRAFE (1.2) FJE. O

RJE, WEAHRR, 1E BRSO T R = H A
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1

&
&

L[4 B e 3]

(a). Akt 7 LA ke i, 1 C 1k AB #n GF #i£% CD
M DE, IEAEFR S HER =4 EFDB WaR, EFH So WER =
¥ GEDA tyaE R, HmiE ¥ qkeHE.

(b). RAZERAZARK (ABAZEY do “ZE” WY REE.

s L D
G < / & silom \\.
B | ,/ i ~
. "D ) as, k82 C s i A
5 A "'”*‘*//
E b EC AL ki
e \\ //
11 TR A 112 3
2. [#4 4
He i REATNHF RN EZRR., BEE AcAd LW R Ay HE ﬁgﬁ; =
Aolds I FR Ay A AgAy BIIRATSYEI.

AA
(a). 1 WEJ ERAET (LEL), FAXHRAESAXNELLH R,
(b). 842 # W& AR B AU

Ao Az Az Ay
Pl 1.13: B4

(i). #% Ag & AgA1 N EL 23 B . EEE AoAs EBL As #45 ApAs = AxA.
KAE: Az & AoAs BiE 24 % A
(i) MZWMERE Ay, 2R AgAs HELHE K7
3. [N EHM K]
BEAFUHFIRSELAZNARANII BT E2 5 A, WA BT AT AEEN
TN, WEAKEDA A a. b WEABWRAENEXZ: HFEKEN c WEABEIER
BH m,n, 15 a=me,b=nc.
(a). KIE: HFRKESH K a. b WEBTAE, WHNUT “fiELER", —ZTU
EARTERE ¢ (NI RERK).
WX EE: AR a>b, WEEAEHE m EHF a=mb+a, #
FO0<a<b. Har=0, Mc=>b, dBLER. FNEEZ LRI,
BEEH ny 45 b=ngar+by, EF 0<b <ar. #F by =0,
c=ay, IRER. FNHALEEL, FEEHK n3 5 a1 = n3by +az,
HEF 0<ar<bi, —HEZ, HF a,=08# b, =0 B{F 1k
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1.2 AFZIR A MBRJUE 3345 R1A4%

(b). A, £EHAF ABCDE W, it |AC| = a1, |AB| = by, |ac| = az,|ab] = by
B as = a1 — by, by = 2by —aq.

(c). B (b) BREHLFHEERI a1 >ar >+, LW AC Fn AB FHALAHE.

(d). ZHKkA 1 WEFHFEHEMNNE, LW V2 2LEH.

T o

Bl 1.14: B SHAE Vel 1.15: P72 B Pl

4. [FFATAR W Ph L]
ERIAHAIIEAZ— & J. BARN., R E F. AR Y (FBolyai,1775-1856) & & 7
WRFFRGR, HAEEFAARNAR. F. WAL G E % B FATA R —A
LRI, HPMAAOHT —MRIFAARENH &AL, FE N K.
WPRAEHEL I EW— K. NPl k%, 2% Q. it P
fEZEET PQ WEZL m, W m FAT I &nE—4%d P HELET m
fn PQ A%, % PR Zn L84, T PQ Em LU P ARA
WES &2, £ P, QZAEWE A, 4 BEZAXTHL | KA
(BPHEZE PQ LE—#H QT AL BZHH AQ=QB # ). 4 R
AN A B IEEEEER, #C 2 AXTHEL n A, N A,
B. C T #%, TREAAGH A B. C =4, BNl EAFH UM
Wiz AB, Tin EEF R ZENZ AC, 1. n XTH G HEAS. T
AT A RAFIE a
5. [X—=AMAE]
THA-MARLERAR 3 EHEEH OUFTRAY &/ 2 #2R:
WA HNES, BO A¥EEER (A% 3). NEEEEE— AT A HEX
BB A PSR
X AMIE B 2 2L 7
6. (M3 % R EHATHE]
M2 R N\EREE (EHBEHELY RET EHFB LM R AR, Y%
BT A—FmERAN TR R ABEFEENES, F ZAFT 1 ¥4, WA
HHRE LS =k WA P Wt 2—AE. EHXNEL.
7. [HREAEFREENXR]
LW “LBAR” HR TR
(a). (ARM) EME&BEERECAR: AB=AB.
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1.2 ANFEIR £ 0 MBRJUE (G54 R164%

(b). (4#H) # AB= A'B’', | A'B' = AB.
(¢). (k) # AB=A'B', AB'=A"B", | AB= A"B".
8. [&EITH v — K]
AEAANE (IIL4) %, XTAEIBAMIEN A —F£HL", WAETHZE
—fy, MAEARE (IIL1) F, X TEABREHAMNIEGR “EH— K", AEFRAH
W BT E— ., FAH AR (1I14) fon2E (T115) i H & it A (111.1)
FH A B RE—H.
9. [FATAEH W E € H]
(a). AARMAFEFALAE (FAEIV) WERATEBERE-MOCERANEE, Z
ERMNFAKRKAERTUIEH. EHEHEHE.
(b). AR AL — R, EVHFE—FHEEAR LB ELTFAT,
10, [FFATAE M H#H8]
AW EL AT, NEAMLAMESE.
Bl (AR H & LS A
(a). # o B— i RRHAHE (L1)-(L3) URNUF AR (IL1)-(11.3) & F . KiE:
a PEEALALEEDH S A
(b). # a B2—NERFBAE (L1)-(L3) YR FAE (IL1)-(I14) BT &.
(i) a PEE EEEWME, BETWIER A, B. C. D, 1% B £ A fn
Czla, HBM## A% D 25, Mt CAEBFfn Dz, HCH#H#EA
1 Dz Jd,
(ii). ¥ EMELXLFERFENA.
(c). ZRHE S WEHH Fs =2/5Z. €4 5 MTE:

F; :={0,1,2,3,4}.

3

mMm+n:=m-+n, M -N:=T1m-"
MURIES 0AFm s, WHEAE—H nelFs; £/ m-n=1 &MK7 A4
m o, FExh mol fla, BA2-3=T, M2 =3
TaXE “Fa”

a:={(z,y)|lr,y € Fs},

W FEE (a,b) # (0,0),
Lape = {(2,y) € a | ax + by + ¢ = 0}

Koo — &R

# A= (a1,a2),B = (b1,02),C = (c1,¢0) & o FH = . & 2b; = a; + ¢,

W#H BT AL C 2.

KA :

(i) « PHELELEBRA 5 ME.
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1.2 ANFEIR £ 0 MBRJUE (G54 R164%

(ii). F& o w2 xFHAE (11)-(1.3) AR F A (I1.1)-(11.3).
(iil). P& o 2T AE Ry L® (114)),
[F 2, 8 A A TE , (U R X T ATE LR AT ATE, 2T WAL RAABA AN L 1.]

[N

13.

14.

15.

16.

17.

(a). B4 & #1.2.10.

(b). A=+ BE B 1212009, B HEAME, FidA LA EFRE
TR o B gy 450 (R A0IE B )

(c). EHXTAZHEMRERA (FLUH, BwEREE, TUTHIABRE).

(= 2%

(a). KiE: & AB=A'B',AC = A'C',LA= /A", | AABC 1 NA'B'C’ 4%,

(b). AN T, kKiF: & AB = AB',CB = CB’, Il AABC %1 AAB'C
2%,

(¢). sKiE: # AB= A'B',AC = A'C",BC = B'C’, | AABC #n AA'B'C’ &%,

(d). FlAEGFEAEfN Lo, EAANERARENY, W: #F LA=/B /B=
/C, N LA=/C,

[ K/ ]

(a). hE&E AB fn CD, #48 CD T# % H% AB £ A 4w B M EHRE
AD, H D fiT%& AB W, WH AB>CD. iE#:
(i). &M hE%E AB % CD, AB>CD, AB=CD, AB<CD =%

A H—

(i) F#M: & AB<CD, CD < EF, | AB< EF,

(b). % Z(h,k) > Z(W,K') B2, FHER A E RS FEEfRLFHE.

[ ]

A& Fa e LA AR, RIEW: wE, % AB = MAB',AC = MAC', | BC =

AB'C'. (7 kst A £ 2, 8RK, HEHALHKIEH)

Pl 1.16: #H{L

[ fa Ay o — ]

(a). M FARAEM =AM A% SAS HiE, iIH: EWALGR, WEIALFHE.
(b). FIAERAE, IEHEHEL2.1902), A EAHKEF.

(&R ABRFR B A IR €]

FOREEE OUMERY o, TR OAANE sk, wizaf7makEas), B
RIES, FLALAERARELTERL. AR HREFRANEEFER
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1.2 ARk 4 BRJUEAF 3|4 R1G4%

19.

W% A E R Y B S BN,

X E RNV “BAMIE” WA WALAH P F P PbE, 2467254

THERATHARN=ZATE, CNTUREHSRERINARSFH = AL,

(a). PLAAM L LR T 4 I 52

(b). A “LUBTRREH—HBMIE” WART, % “SAH P H
ERATSHK P WER” R, H#EW: & ABC %, # LA NTHA,
N |ABJ> +|AC|? > |BC*; #% /A KFHE A, N |AB|> + |AC|? < |BC|*.

EEE 3G

ERts %;ﬂ*%ﬁ%mx,ﬁﬁ%l%¥ﬁa# EXTHA BIZETTH

a WHE—T AWEL, UREL | BETFE a. XAE XA b I

ETEE (a) FFTRIEL

(a). FIARBAEIEY: A—FHLUWERRA—NAAEE, REALE; BT
HARENEE, RE—A#HE —FERAELE LW —FEEITAEE,
R — A

(b). WEK I 5FH o XTE A FURAFAITHEWEY: £FE o WEEWE
HAWAREL L L HEE& 2, WEA I ZEFTH o

(c). iEW: BEX I EFH o 2H, BEK U FATEL L, WEL ! 65 TH
a FEH,

(d). EH: AXEF—&K, FARE—4HAECHTHEL,

(). EH: BFFRA—EFEEZL4EAWHEL, ERFANLAHAHHEL.

[ Al e A TE B 4 AR ()

FURA R A BN IFAR, ARABEUKLMELEAE, THTHET

RS RSN

(a). HEKS—K, FhEE——LFEAR DL ELTA.

(b). EEZAFNNAMETRALA IS,

(). BE-NZAW, ENARETRAEA IS,

) BE-EXEWHELANK, EERNHXANAZRINTREA, WHLLE

K5 040 R T M — A
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o4 2 5 W HEKIRSE ]

ARES MU A S, BB AL BB R I, AT AL 45 H e
AW EEAR G R RIS ] SREFIAMBARR, Ff Rz R E 85
e — TR GBSO A, MR R RS (] AR R B0 UE A AR (AR A B AR

2.1 i) by g 2 ]

2.1.1 A5 PR
G DA R

10 X A R AR A BEFTRA E BT T s ] o NIRAETFAR , RNz LA B 2
HIEEE , A F—— 1A R AR 2 PR AR UM ATIER o
HEREL.2.20, XTPHPEEEL | AIITEAR A, fAEME—EZ U 05 A HlR
THEH. 20 K151 W3s. WHARARARE (ML), FEK U i O 1n—1l,
FEAEME—IY A B 115 AO = BO.
e 2.1.1. (J4t)
B -FE o RAYETAA L,
(1) #r4e LFFiF2le95 B A5 A X TAK | 09RGTA.
(2) #rukst

Ri:a—a A— R(A)=B

HFE o AT A LB, S LA .

T2, BB U HAR AT AR A B F IR 2~ PAR o« AR SO MERIE

fndl 2.1.2. (RAEIRATER)

1) s FHE Acl, H R(A) = A

(1)
(2) & Ri(A)=B, N Ah%E AB thF &%, A

W, (2) VT R MBS 2 Ry, M {Id, Ry} MR T — AR MRIBEA (ummine
sezng) BEo b, RIS 145 17 B <23 a) h I\ — 5 B — AT T T R AT E M —
MY, ATRAE X2 @E%??ﬁa%ﬁ% S Ry, EUE AR DA FET.

e 2.1.3.  (ZRBEIRAT)
i’ P,QXTHK IBFm o) BIRITEH P, Q. N
(1) PQ=PQ.
(2) ERAK l(5rm o) EAMAK PP LIR—4& D, 1843 P %« P 4 D
SgE—M, N LDPQ %5 /DP'Q Z %},

a




2.1 Yé]i‘é—% Yg]i‘éﬁ]ﬂ]

WEW] ARk, £ P, QBALTEL I L, B PQ FEALRAL IiFm o) T
F#H.

FPQUTHEA lG¥E o) A—M, W PPQQ E—IMHF, Hi D L TRZ
PP Wt k& . BAUMPRXTER (&F5 o) WK, CR—NEFERY, TRELER
AN R L

F PQUTHEL It o WRMN, WRAHGBIERA PPQQ Z—NFEHT,
HR DRTRYL PP WERA L. BA PQ 5 PQ RZFEMTV AT AL, AET
S N SR S

BE, HF PR QUTFEL ltma) LHER, WE PQ FIEALREL iF
wa) BEWER, REMHEEEERRIE wetsvseinr=apasar BT, O

q ki

M X TMEEW R A, B, fAfEME——FIERENMLE AB. (B2, LEMLE
BT KB GE (AR ATIAR S, PIALBAR Y LOCS S IETR TR, B 111
KR FATHIE, AEEPEFRER “Jrm” g —MREZERJLEE, M7
e A R e Y -

X 2.1.4. (i)
% AB, AB' AA&%&K. ZECAHERATEMHZ—:
(1) A=A": AB,B' %, 0 B,B EiZH& LS AyEM,
(2) A#A": BB #fEA%K AA HRAMKAELLR AA £, BEASK AA +
HE D, 113 A A f£ D wyRIM, B /DAB = /DA B (s At EASFA),
N# AB 5 A'B’' Jili4af . .

SR K HRERE 7 IR BE S D IBERUE S (nm 2 5 s ). Fefl1IAE
2 AD R INARE, BRI, FRA A hi AD [k, TRk B S AB 1
Y. PEIE AD MR A, B WAERIEE %, i,
ﬁﬁ(:}{ AB=A'B'
AB5A' B,
FRT R R T

J|At 2.1.5
s+ AL —AB. W B=D. .

BT IR, TV R S 4 R A, B i A4: &
K ERE, HXA . HEATALE A, B, 4 AA = BB, ki, %t
A BREUE S . iR E i, Hick 0,

0= AA.
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T FRAEH
H T SR B, RS AT
X 2.1.6. CPREAER)
X o X RFERA TN X B A H0uA. e RAEGE TR
Pr(P)=1%, VPeX,

MR T2 X Eag—A-PRAER, Tk 0 A% P15 Ry PRSI i . &
SE S A AT S AN

AT T X = X & X kg FSTSS Y

PO =~(P)r(Q), VP,QeX. A

HEWT RBEEX, BH 7: X > X 2 X LW FHEHY HR L

Pr(P)=Q7(Q), VP,QeX.
FRENT PQT(Q)T(P) A FATHAT (% Q £% Pr(P) b, M2k “By” hFamuw), B

PO —(P)r(Q), VYP,QeX.

O
SRR R SR B A R DI O AR
i 2.1.8.  (ORTHIAFAT 1 1f ol B2 I 4t )
R a0 REA X PHAANSFATF@ 6k bl 2F0 X 2H4FTLK), N
7 := Ra, © Ra, (3#7 := R, o Ry,)
& X bay—A-FHEHk. N

W A FEEPQeX, AP .Q AP.Q*TF ar R4 A, P =1(P). Q" =7(P)
HP.Q XT o RE A BHAH on F1ag FAT, BTl P, P, P/ 4%, EREALE
®HE D/ P, P, P" LT A D WE—M. WkEHAam213, T4
PQ = P"Q", /DPQ = /DP"Q",
0 PO = P'QN. FRMIELTE 1 £~ FHEH. 0
R, AR 20 PR A

EBL 2.1.9.  (Fe PR AR B f¢ (el —Pk)
W’ A, BA X P2 (Tahaw) AL, NAEE—FBER 7 X - X 47
T7(A) = B,

v

WEW] iR ElE. & A=DB, NESZ G KK,
#A#DB, THRARMHGENFHFH. & M AXE AB fiF 5. 4 a1, 00 24|
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R, R,(P)

ANFHZ% AB ZHMAT A M 0P (H-4W¥, WRREL AB ZEMAT AR M HHK,
Txpxnggn®), U ar § ag F47. 4 Rayyi = 1,2 4 X ¥ X TFE o; ByRAFL#H.
Z B WAt 7= Ra, 0 Ry BIAFTK:

o HWA2.18, T B—/NMFHLH,

o 7(A) = Ry, 0 Ry, (A) = RM(A) = B.

BUEAgE—M., # P AZHAEE—K, T BERTFHETSR, o 27K Ak
B W FHL%, WNTHEE PeX,

PT'(P) — AB = P—g

mﬁﬁzw%Tﬂﬂzﬂmom%%Pﬁﬁﬁ,%uﬂZT 0
BE R AP PR 2 B TR, PRS2 T A e

SEHL 2.1.10.  (CPFRMEA)

B ferp A X EAANFHBER, N nom LA —NFHLHR, A

T2 OT]1 = T1 0Ty

W EREARNTFHHES non WETFH. % A B AZAFHE o 10
Al =1(A), A" =n(A"), A" =n(A), B =7(B), B" = TQ(B/),

AIF

A

Pl 2.2: SFREIE G

HE X,

AA — BB. AA— BB

# ABB'A" fu A'B'B"A" #ZFATWA T, Wl ABB"A" R ¥ Wb, K
AT2 07'1( ’:M:W :BTQOTl(B;,

TR non £—NFHLT#H.
Tif mom = Tom. HEX, AA* = A7'2(Aj = Tl(A)TQOTl(Aj = A’A/’, 4
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AAATA* JFATHAT, KT

To(A)r 0 To(A) = AT (A) = AA = A* A" = 15(A) 75 0 1 (A).
FREHGIE21I5KE AWHEERTH nom =71 07 O
HEH2.1L9MER2.1.10, 25 71 28 A W B M4, ~ 2 B Bh
A ME— PR, W mmom =71 0om 2 A BN A BME—PRAN ., HIESEAZ .,
WIS 2, ™ & 1 FEME A AR :
i 2.1.11.  (CERBZS A i)

% T Rde Avkh BHTFHER, n i Bokh Ay FHTHR, W n=m". 9

RS RE S (ukst A.2), ERI2.L10FHETS 2. 1. 1116 IH P 5 23 [8] /) B A TR AL e
G KT “MRE GiaBE” BT DUREE ol xAa2.1).

2.1.2 W masEm]
O ERA i S S s
TR R AR S
V = (XA AB)
SR A 2l R
T = {X FArf i R A fier }
Z IS, MR DAE PR AR 2 [ (A Aras B8 (on b sl b v kiesii) A AE E
EES L, B aEZ RRINEEE.
MFEEreV UK Ace X, &
O(1)=A7(A) € V.

R HPER I E L, XTERE B e X, 4 Ar(A) = Br(B), Wuat ®(r) AT
AA PREEL, AT BLER.
T

wH 2.1.12. (s = PRAERES)

gt & T =V & —ANG, HiHL

(1) ®(Id)= 0, 3£ Id #: é%ﬂ%sﬁ,

(2) & ®(r) = AB, M &(r—') = BA,

Q©

] S H UV T T WEE AB eV, A U(AD) % b E 21955 %
w2 r(A) =B WIHEH 1. RNA
o oW =TIdy(hTi & #H4): ﬁﬂ%}ev T AER T(A) =B HFHTHE, N

®oU(AB) = — Ar(A) = AB.

o Vod=IdrUm @ #%4): H 7T, MWHTHE A, Vod(r)=U(Ar(4)) =T.
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2.1 mEhHaesn

FRUA O AWA, T U AHB A
wJE, MEX, IZ TR

(1) ®1d) = AA=T0

(2) # ®(r) = AB, W r(A) =B, ¥ r(B) = A, AW o(r1) = BA.

G 1y mik

THAEES T Ep ‘Mg EAzE” BHIES YV b ITHSMERL, i
B Y FRITE @t AB) 10N @, 7,0, - -

w3 2.1.13. (1gidid:)

£V B2 SUMBEEF 4T

+:VxV =YV, (4,0 d+7:=d(V(a)o V(7). Y

R HEN2.1.10, ElE SCGERRXH, FOAPA-FRA R U (a) M1 ¥ (0) &
R, N © WEA— ).
PR SCANMESRIE ) B IR0 A2 0T 1) =R TR 0 -

ol 2104, (IR = f ) why
%0 AD 2 BC, A v
4B +BC = AC. o Pl 2.3: IR
EW) ARAE R X,

AB + BC = &(¥(BC) o W(AB)).

B % W(AB)(A) = B, ¥(BC)(B) = C, Fi
U(BC) o UW(AB)(A) = C.
F 2 o(U(BC) o UW(AB)) = AC. 0
FI @ Al 0, ATUME “BUHE AT MRS RBMEE V L
O MBI A 25 ST RIS S S5 A
b | WMER U, 0,0 eV, W (d+9)
@ fHS MRS B BT, TR
AT | HER G eV, WH i+0=10
® 2111, T = AB, #4 —i=
Bttt | MR G €V, WA @+ (-) = (—@) + @ =0,
@ HE2.1.10, TRASSNST A LA, TIPS Bt 2 S e
T | IHMEE a0 eV, WH 4+ 07=0+u.
@, @, @il (v, +) &8, miE@mBH (v, +) 245 0URE.

B = @+ (T + ).
W B BT

+ L
£

Il

IS
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2.1 mEhHaesn

B4 SIEIZS LT PR AR IER . A (D I
i+0=®(U(@) o ¥(0)) = (V(@)oId) = ®(V (7)) = @.
PAS
i+ 7= ®(U(7) o V(7)) = D(V(F) 0 U(d)) = T+ .

G 1A Bk

FERE LR, AT E ST R B K R B (mam), HRTDARTA B S “— A2 B
Foo— SR BHK” SRS (nam 1 s 13 ), (HIFA AR BRI AR BE . (A
&, BT R DK B, X TR mE o, R AT AR Z R
“5oa [ EKER @ BERE B, 2, IR DMK @ I Bk
IEAHEEE KR M. 5a, PSSR MEARE, W DAUERH (B T R Sceme. 2. 46 i i)
MTAERSEE A >0, A a [[m HKE R a 19 A fERm s (98 14 14 ).

T, EARMEP=AE, ATAEES V ESIA— s I BiE A

EY 2.1.15.  (Bk)
FTFHEZANERUBEZT GV, ELET M = F:

—

0, A=0;
M= SRESUELAAAR 5 e LK E HusgMeagE =, A > 0;
(_)‘)(_ﬁ)a A< 0.

HAES, 24 A <O, A ShiRiEE —o BAMIEDSE (o i a s ) H
KEEN a By =N G

) ) e 18 S A B AR -

S 2.1.16. (BRIGYER)

HAREH

Sm?

RxV—=V, (\id)—

i

B “shHakiE” 5§ “RE5aEHR” XA RRELR R
FirmaEs [MEE NpeR deV, A Mud) = (Mw)d.
(6) 1 RALAEHK G 3 Rikay BAa 0, M LR RRkgE15T:
kL | MEFT TSV, ¥H 1d=1.
(7) ke ho k3 SR A HBAE
% — i [HEBE NP ERTEV, MH A+ p)i = i + pi.
)8 Ao ikt HORALH Sy oA
Bt | HEZENER,G,TEV, HH NE+7T) = M + A,

W UGEAQR@ M — 4, HATEELT.
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TG, TUEE A ERYE, 25 AERITE. REMTBTRER:
o HEH 1 A>0,u> 0,
i A >0, TEHZEX,
Mpw) = NR i BuB A A F 7 0 HKE AT pfE e mE)
= R BaEAHME K E AT s
= (Aw)a.
o EH 2: A>0,u<0,
W A <0, TEHEX,
A(pii) = A(—p) (=) = (=Ap)(—1) = (A\p)d.
T T =FEH
o W3 A<0,u>0;
o EW 4 A< 0,u<0;
o EH S5 A=0H pn=0
HIE B B AR 4 S
HT®), RATFAHL %8
o B 1 XA >0,

— —
Rk @ = AB, §= BC, #8 Mi=AB, \i = B'C', wEf 7.
BT

iF _, BT

AB = BC’

ANABC T AAB'C!, &

!
AT\
AC

Pl 2.4: HARI=FIE

-
B ACT = NACY, M TTZ: & f12.1.147 2

NI+ AT = AB' + B'C' = AC' = \AC = A(ii + 7).
o EH 2: A <O,
HEXREW 1, A
AT+ 7) = (<A (=) + (=) = (A (=) + (—A)(—F) = AT+ 7.
o HHW 3 A=0. ZWEBK KL,
O

TR, B A3 10 XA SR, ERIRTIMERERG, V & (%)
i, PRI P AR BT S 2.

fein
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2.2 BRIR%EM]

2.2.1 RN
T WGECS AT B
FATBA AT AR T ) 25 0] V AR 2 BIRZ5H . AN, ansRE e — A a B, ] A
IR T AR T R — R, TGS —A> <) i KB AL
[-]1: V=R, U |
ANHESUE
g 2.2.1. (EEWTER)
V by || iHE
(1) (ExH) F¥FHEZE TV, H|6]>0; A |7 =0+ 7=0;
(2) (EFxM) TFEZNER AR TV, HF M| = |\
B) (ZARFX) ¥ FHEF 4,0€V, HH |i+0 < |d +|v].

TFRRPEE LA37, V B ‘KRR 24 “BH0.

FHEVEIHE V B AR AE e w1 G s, RIS MBEH (&
XA3.9), TAZEIR K F AT GRA2) B e B VAR 3¢ o /) g BEAT DA 1) B AN e A 1
EESY I

i 2.2.2. (AR i)

FuveV B ald, W |a@+7?=a?+ |0

M e B A, BT PANERA
e 2.2.3. (CPATMUDIBIEM)
HFEE ATEV, BF i+ +|a— 2 = 20 + 25, @’

WA G R A R, BUEN “EAAET 0= 0+, A % 5
TRE, U5 FARRA, WEAT

Pel 2.5: v [ w J7 ) IR A G3 iR
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8
|64 ) 4 i — T2 = |@ + 01| + |G — 1] + 2|0
= 2Jd|* 4 2|t1|? + 2|5 |?
= 2|u|* + 2|7%.
O
T A

8%, TRAAH BEORAE TFAT U A NS G @ Rz E B, MG &R 2R mEZ
BRI AR . T2, APATIUIIEEN S & oo esa s bk iam %), A 2R
FERIE .. WL, XTER 4,0V, ZREEHEE, 5

£, 7) = g i+ 3 |l ).
PR f B BERRAL | - | roBAl, BN AN SRR PR
FE VXV —RIHL
(1) (E&h) HEZ GeV, ¥H f(@,d) >0; B f(Gd) =0 id=0;
(2) (3Fifte) MiEZ @,7€V, BAF f(@,0) = f(7,4);
(3) (& btt) e 4,0, W e VA eR, ¥A
(a) f(@+ ¥,@) = f(@,@) + f(T,%), (@7 + @) = f(@0) + f(@7);
(b) f(A@, B) = f(i, \T) = A\f (i, 7).

VEWT (1) B X5 ek, atERmatog L ratz% 3
I P . _
fla, @) = §(I2ul2 —2[a)?) = |a]?,
B A AL 2.2. 11 IE 52 M B AR KA
(2) B 1A E AR R
I L _ L. . . _ Lo
f@,@) = (v + @ = 7° — |a*) = S+ 7? = |a@)? - (%) = f(4, 7).
(3a) matFriE, REEH_FZ—HT. THIEH
f(a, v+ ) = f(a,v) + f(d,d).
¥ f R XRNEZOFEHE, EiEW AT ER&
@+ T+ 0 — |+ 02 — |0+ 3| — |@+a)? +|a]* + |7 + |@]> = 0.
b, BATHNT 4 4245 B FATH A %N
o Xt U+ T F W @+ T+ 0+ |+ T — 0] - 2)d+ 7] — 2| = 0;
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b AN KT AE A B AR K
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(3b) AR mX AR, REMEA-_F2—0F. THiLH
FONZ, B) = Af(@, D).
KMEAR AR F EBWIEA A AR : ATHREBEELREMENRE, FEFEA
SR T AN, RAVEZE X 7 aR%, 2%, AEHK, LHH#THR, —F—FiEH.
[£—%1 N AEERK: ZA=0HK1, ZAREHKT. #A=keN, AHNEEN: &4
B EEH k—1 R,
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a
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(%1 A 483 REHEA=kela, KoH
(i, )+ f(~ki, ) = (5,8 =0

o0 18 5
(HZH] ARG A FHEA=2, 33 (mn)=1 Enelo. HHR, RFA

A=1 ne%mﬁ%ﬁ ERHT . WE—H, A

nf () = fln(), 0= ()i, 9) = f(, D),
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[(FWEY N AEH: dREnRH-TEKRENE, FEZEEH n, FAEEHE m F£45
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B (3a) WREZEZHME®, TH

=7, 0) = 20 4+ (A= ), 8) = (= ) (7))
FERHO = D) - (- D) £, 9)

<IF((A= 2T 9)] + A= || £(d,5)]

= |10 = Dy — a2 - 16 - T m?\} (= T)1 (@, o)
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F—FW, BZAAEXRZIE (Fm2 % 58 (b) 1)
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TREERWE T
1<&fmﬁ ImWL
N FHEEECH d,7€V,
o o 2 o 1, 1.
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TREATERE >0, BAEBRAL AN n, A
|F(\T, ) — \f (@1, 7)] < e.
ZHHA (A, ) = A (4, D).
O
FBEE LA3.9, WL f 2 V E— DB hseamss mnn . — At wAm & d
Ao NBLEN @ -0 5 (4,7) 5K (@,0). TNV LW asermmapzmmg S5
K, AIDAMRE] YV E—ANNBREER, B
ir6=§oﬁ+m”4m2—wm.
AT H P AT X
1 2.2.5.  XTHIRMmEERITTE, WA TS
(1) # () RALEMEmESE V. ER-—NWR, TR
|ul ==/ (4, @)
& V. ER— D oums A3 %57 1), BRRNIZNERE IR, T RA ARG
WA RS .
(2) Rz, fhEmEsE V _EEEEOs—E 2 B e RIS RIS S oum 2 5
6 ). HREL L, AT EEAI AT L e B2, 2. 4T 44 R LATIERE , RIS A R gie
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T B ILT & X
WM EEE T EAH TAENGER . XV MMERHA R, 7T AEE
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FRIEAR) o VR A B T AR RAL . WHZ— T 4 B R ik e 3
|BC|* = |ABJ?* + |AC|* — 2|AB||AC| cos ZBAC.
FIRANBRSKER R s, 7 AEA L E NS

R 2.2.6. (R5ZaEBr)
BATRAK O, WA G- =|d |7 cosb.

VERHER, Fef1iG3]

g 2.2.7. (AR M)

E A, TeEV, WA
@-v=0%812% @ L7,

E 0l =1, W @ -0 EET 46 0 A EREaEkE, 5=

HEANT n/28b G- 0AHE, SEAXRT n/280 0T AR,

2

o

WEWT (1) & aLd, HARERERU-T=0. RZ, Hu-7=0, NERZELE, B4
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@=03% =0, B4 cos0=0, B 0=n/2, TEELH 4 L7

(2) & 0] =1, W @-0=ld|cosh. BERAZH/AEN, ¢ £0 FHHEHHE
WK A |ul|cosO], TRE®RMKIL. O

PO =1, B0 A KN, FERR -0k @ T I ERE A R . T
EEARFE 0, dir(V) := 0/[0] §i2 0 I mryJy I m .

MIMTEZ, PRI R 2 B LM T BRI S50, B NES T IR K
B, REE T A AREE

&

2.2.2 BRIR%E ]
9§ PARLIEAEHE S A bR g

FeBEE LAL3.10, PEIKT T ARG AA ) ) 25 R U AR Qs R) o T, FRATTAUR LA
U E TR S V. BRI BRI A ) V ol PAE 4B e =4, Bk TR aA0T
G2V TR Crmmg) S22 0 PRS i ST ERTL S 2 —FEFH <Xt
TERITH A LB AE, T B 0, Fra Sl EEe <F%” 1, ENes— Akt
B 3 o) B TR
FI R A M AN AR LTI TP G . ATl 5 1A & 1Yy 1) e T e 41
FEIRMLAL (st ing), RFRIEASE) YV PIITCE RAH KB A onik. gor. wry) REUE.
XA AR R B IEE IR T A SR R R .
RTATSCER], THEBUE V AR RES.
X 2.2.8. (FARLIESHE)
FV PHEARE €€y, €, iHR
(1) &, 8y, AR RT: |&] =g =] =1,
(2) é;,6y,6, AAEA: & L&, LE, é Le,,
N FR {Ey, €y €:} AV 0 —2AARLIEAEHE

&

BN IR AR 2 AR - R4 — D ERL ) i, 7E PR B 2 A P T AR B A
HANEE RN AR, X A AR S AN I A R . B, BANLIERC R R ME—
il 5 B IR AZ 3, AT DAFEZS[R) Vi [l SR SE 4k = e 2 (A N, —— XA -

s 2.2.9.  (Hebimiit)
R P IRE — 5 B R {Ey, 6,8}, it

(V) =7 &, y@) =76, 2@ =7 ¢
SRR U6 €, €y, €, a9k HHY “AmKAE". N
U= z(V)€z + y(v)ey + 2(v)ez,
H T ek gt % — A4t

c:V—R3 U — (V) = (x(7), y(v), 2(V)).
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] TR T= 0P, 243 T B 6,6, HREAH 04,08,0C, 0l
OA=(7-2,)8, OB=(7-¢)2, OC=(7 &).
#4132 P ¥ E OBC,0AC,0AB WH¥ &4 D,E,F, Il OAFB — CEPD 47
K, HOP hut—4xf%k. T2
OP = OA + AP = OA + OD

— 0A+0B+0C,

—

B 7 = 2(5)@ + y(D)E, + 2(5)&..
WL T ¢ R EA: & o(0) = c(d), N
U= x(V)e, +y(v)e, + z(V)e, = x(U)é, + y(U)ey + z(W)e, = 4.
wmJE, ¢ RiA: BEERAFEA (20,90,20), 2
U = 20€z + Yo€y + 20€>,
W 7eV H c(@) = (20,90, 7). 0
il e 2 (0), y(0), 2(0) 4 BIFRCA G v 1Y E-A0hR, &-ABhRPA K €.- AbbR.
VENHES, FATHWTRY a2 e

B 2.2.10. (%31 2 I )

i FAEF S E R A {E,,8,,8.), AREE »
TeEV, A :
[0 = 2(9)° +y(0)* + 2(9)%, e« P
e. e
Kb o), y@),2@) HNAGE T8 eoids, | |
é’y—él—i#a'iy)(& €y~ AL AT, 0 0 e

Vel 2.6: =Sl i B

BT

PRASTESE 5L, FMIHAUR ¢, WTRATE V By, £S5 WSS B AL
# RS Lo i, WF (z,y,2), @y, 2) € R X X e R, FIHBY ¢ BTS04k
7, ARG E XL

(x,y,2) + (2,1, 2') = (e Hw,y,2) + ¢ 1@y, 2)),
Az, y,2) = c(Ac (2,9, 2)),
(CC,y,Z) : (x/7y/72/) = Cil(fE,y, Z) 1(xl y/ Z/)

B2, FR= X AETHA. Hik, FEEAmiE Sk
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e 2,211, (SAGHLERZ )
N F (2,y,2), (@, y,2) ER3 B ANER, &
(1) clc Y z,y,2) +c 2, y,2) = (z+ 2,y +v,2+2),
(2) c(reH(z,y,2)) = Az, Ay, A2),
(3) c Nz, y,2) - c o, y, 2)) = z2' + yy' + 22’

[ )
WL (1) #F e Nayy 2) = d,c (@Y, ) =7, N
U= x€; +yey +2€., U= x'éy + y'é'y +7e,
M
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B
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A fie A T3 8 R () B RO T3, BTRAAN Bk “JLATR s, Bk E X

B 2.2.12. (R Lk 550R)
3 (2,y,2), (@,y,7) ER® B A ER, HA1E X

(x7 y? Z) —"_ (ml7 y’? 'z,) = (x + xl’ y —"_ yl7 z —"_ z/)
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&
T 2.2.13. (R _ER)
&t (z,y,2), (2,y, 7)) € R®, &L
(x,y,2)- (¢, 7)) =a-2'+y -y +2-7 -

AHELSIE -

o WRTHIE 2. 2. 125 I S HTR)G , R J&—A B 2S1A) (i 2 XA.3.1) 6

o FEMEZSA] R I, fiiE X 2.2. 13[4 Hi A SR B fE AR = 4 MBI (e XA 3.9).
FAVRIRT T _Eidimyk. 5ok, WRRZSE RS h=4RkR4im, JfHidh E3.
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M on =3 BTREAXZR %R, MMEEEAE N > 1, FRATTAE
R"=R x -+ xR ={(z1,...,x,)|z; € R}
i X
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U] BAC-CAB 8 % A K R B 4 AR 45
U X (UX W)+ 7 x (W x @)+ W x (4 x D)
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H%ATF) Xa 1 ad —be A FEEA G = (a,0) A2 T = (c,d) ALY () F
A9 i AT B -

R, AP RERL €= (a,b) M 0= (c,d) KW Gem) TATHA1E" 5 “HA 7
WA U= (c,d) Tl 4= (a,b) I Ger) PATIULIE” BALEILA EF KRR,
HPA I B AR, P g m” 2R, NmENTIA A ZE— 7.

O PAr 7 i A AT g v AR

i AT ARE— T oA s A ) i AL

U= (xlaylv'zl)a
U= (352792»22)7
W= (3,Y3,23)

SR G ~FAT/NERBI AR S, AT @ x o Bl 2.9: PATSHA
5 W o, W
HFL = |a x U] - ||wW] - cos O] = |(d x T) - .
~——
JEE T T i
AT

V (i, ¥,%) := (i@ x ¥) - &
FRAE @, v, o WIRAB. RN, =28 ) ) s R G AR A E 2 LB AT T R 26
NHPAT/STHAR AR . FRERD, IR AR RIE T X =AW (s v s
4l) FOREPAT/NTHARR < E", PRI AE 2R E X

e 2.3.14.  CPAT/ A AR

%%%ﬁVWﬁﬁU%@ﬁ?@%ﬁmﬁw%ﬁ%Oﬁw$ﬁﬁ@%%ﬁﬁ%mmﬁ

1k 2.3.15. AESLHIUMTH, HAGRBARRL “O51a7. (HAE— LS S Y PR
H (IR REE PR e ) . A IR AT RS
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T =Brirsik
PR BRI, o [ AR AT AR S AT A I Ak
1 Y1 2
(WX V)W =|z2 yo 2zl
r3 Y3 z3
A NARE SRR AR R A AT, WIA%A T2 1A
(@ x V) -0 = (y122 — 21Y2, 21T2 — T122, T1Y2 — Y172) - (23,93, 23)
= T1Y223 + T2Y321 + T3Y122 — T3Y221 — T1Y322 — T2Y123.
T, ZBArs sty :
1 Yy 2

Ty Yo 22| = T1Y223 + T2y3z1 + T3Y1ze2 — T3Y221 — T1Y322 — TaY173.

r3 Y3z =3
H RN = A 1) AR IR AN g 18], R (0, 0, @) #YSE MR (T, @, @) DA (0, @, )
Y ] — %R -

R A A XEEIE T, BATPAE S = AT S I s AR
rr Y1

Ty Y2 22| = 21(Y2z3 — y322) — y1(waz3 — x322) + 21(T2y3 — T3Y2)

r3 Y3 =3
Y2 22 T2 Z2 T2 Y2
=71 — + 21 .
Ys z3 r3 z3 r3 Y3
8 _FIARAERAMRAY T A
LY & S k1 21 S T W1
(x1,y1,21) X (22,2, 22) = €1 + €9 + e3
Y2 22 ] T2 Y2
XH—F, IBFTPASEIA “=Frfr5)=” FRmspRtE AR
€1 €y €3

($17y17zl) X (x27y2722) = |T1 Y1 21>

T2 Y2 22

HARZAIA—FERZ, - ATRIICEAR R [ &
TN HE =77 KA AR FF 25 40F -
Bl 2.3.17. (A5 R REA LR )

det : B3 xE3 x E3 - R, (@, 7, W) — det(i, 7, W) = (& x ¥) - &
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i e TR
(1) ()2—1k) det(er, €2, €3) = 1.
(2) (B zdeit) det(@, 7, @) = — det(5, @, @) = — det(, 7, @) = — det(@, @, D)
(3) (=F & hkt) det(Ady + pia, ¥, W) = Adet(ir, U, W) + pdet(dz, ¥, W),
det(u, A\ + pva, W) = Adet(u, U1, W) + pdet(d, U2, W),
det (4, v, My + pwa) = Adet(d, ¥, W) + pdet(@, ¥, Wa).

HEWT (1) o LB
(2) BarA2.3.16 )\ ZAMR R R ld by HEE R .

(3) RAM. IR E& MM AEHL O
RS TR AR B 0 ERRICAS ] W R RIT Bk AR (1), (2), (3) MIRR%L

det :E" x .- xE*" =R
—_——

BRAE n BrA750a0 R4, —4ESL, ERER “n 4EF4T 2n THR” AOA AR A
RITPAREIAIIE, FHSESHEETEN XA, TSI Ad.

2.3.2 W ERimLf w2

VER I EBIE RN A, T HECRHIEBA BRI ) EsZ e P S % . RATFE, —4t
BRI 2 =2 R G 2 [ r i 15 Bt B 0P RR A T o A 1 T B ke DL, IBCRRTET 1 oL R 2
Bl 1, BMLEE

S2={veE3| v =1}

XHFHERARMERI, PATIESHEVE— AN SR MBIl (oo 2 5 22 1)

q i gkt

e BRI ) T, M8k, BRI LIRS R E . AP AR AT ABHA K

B CHAY We? FRATFEEM BRI B B RRAE, BIFRATENR PR B i
5o TERPRI LRI G b, 25 Bk R EM A, A — 35— an
HEsE, WE IR ) B2 B Y (ot AL SR 412 GBI R 2 GRS T A M Al 2 283
). PR BRFELITA “H”, A ER— 514 7

S 2.3.18.  (MIHbEL)
k@ By KT (rigsontabian ) AR@ _Eag k. & ’

SR, BRI AL AR S B M 2 S AH 2 T 3Rk X my i i
PR ER T LT AE = AR EC 2 1A HL AT DA FH IR AT SCER AT L 4 2% M 2 g e A -
w3 2.3.19. (ki L)

ARIR @ P M e 4 P AT T AR Y = A A K R A M 2R S AL e A . J
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AT PABSAIE, ZAWET XA KBEFEERT 1238 S AL YILR (v teekimie % sk no ) i
w) BYJE .

Vel 2.10: BRI B 2.11: BRI AT

SERICFIHED, AW AHE AR (rmstiss. Pk, 250 (Menelaus, 2y 70-140)), Aff]
PRSI eI PRENTTPI R SR S w3058 5 S S 9 Al B2 ST TH U PN PS5 ) VAR BT
A B2 IXT 42

M= ZUR AR A

BRI M — AN B RN SRR 2 0IE . KT RICAS R E X, Bl 2881
%%ﬁﬁiﬁ%%%%&&amnwmm%@m%Zﬁ LR, B BRI 2 A, FEEE
FeEb—me “ERU IR BRAE LR SO, — BB RN TR BRI X .

Ff_ IR P 2R R = A ﬂ?ﬁﬂﬁXﬁ%m,ﬁﬁiLﬁELﬁﬁw
WIZ 0T, BEkE fg, tondfcekmsi . s, E2.119 g KE5S CAC it CBCY
JUT B B P /N T2y DX et e — KT T . 248K, BRTE AT AR 2 Bk
PN E Sl

B SR ARG 2 BT — A AR R WP PRI (b iR R A Ok, A Tk A B A
SR AE M SER L) -

RECASEEENBERIL AXRERIWHA 3 I 2.

e, MBI R A X ] 15
R 2.3.20. (PR AR )

PATIREAGEAR A 47, @

H AT 45
il 2.3.21.  (BRifi ~fIBR miMH)

% 0 WOHE = A A @B 20, "

W EHFAEEEE 0 FHF 0=2r/n, Wl n NEHHRT - AV BTHFENRT. T
ZIEE Z AT E R A
Eﬂ—g—_zﬁ 20.

EHRAEEER nfom #4570 =2mn/n, WEhs m MNERRT - APAR, TRZHK
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= A E R A
TR = nﬁf_g@E:QQ
n n

XF—fHy 0, MU RIFERBLE, PRFMAT 0 o] Zum, 207 g

2mym <g< 2mf,€7r7
n T n
A /
22mk7r < ER < 22mlk7r
n nj,
Mk AN 0 ERE_ AT TR =20, O

O] AHE— 25T BRI = AR TR . AR S, BT = A TR 2 K B B 455K
PP LAIZEMRL, XTEkm =M ABC, &ATCTHA A, B,C AWl LA, 4B, ZC,
HACEATIXT IR a,b,co Fib @R H A 2 H8eE K S PLR (Girard, 1595-1632) IEH :

R 2.3.22.  (HHisREHL)
IR =@ ABC w9\m#nh LA+ /B+ /ZC — . O

W 28158 A, B,C Wixt# sk A, B, C',
H o AL2.3.21, #A115 2

Area(AABC) + Area(AA'BC) = 2/ A, A
Area(AABC) + Area(AAB'C) = 2/B,
Area(AABC) + Area(AABC') = 2/C.

e =AM EPAE, Ik

Area(ANABC') = Area(AA'B'C). B —5
RE, BARTHERE 47, & Pl 2.12: Bk =107
Area(AABC)+Area(AA'BC)+Area(AAB'C)+Area(AA'B'C) = 2.
B FEENRT TR
92Area(AABC) + 21 = 2/A + 2/B + 2/C.
T =& AR, O

W Bk A S Z AR A, AHER H R
findi 2.3.23. (ki 20 mR)

B\ n A P A A a1, o, NEHERE

Area(P) = Z a; — (n — 2)m.
i=1 o

W B —ANTA, BCEmATE AN L EmE, THZEKE n A B2 R n—2
NREZAH. TRE SR EESBNGOE %8 0
EARBE G, FATEHIZASUERA LA Y 2 R A =
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1E 2.3.24. FHHKER oAseskin s mpist) 2o U E 2 mmi- N -RE 5 E
PREEFBI o

O Bk s B Ay sZ e B
BRI 2 BAT e AR LA R 1 1] B s L B A e AN AR P, BT DA
ORI ERI LA 2 TR o N I 1) R YA R BRI 1552 7 BE -5 BRI A7 0% s PR
X BBk ERERI =AM AABC, R3EE SCH
a=/BOC, ZA=fFHAOCHEFHAOBZEIA,
b=ZCOA, /B =¥ ViBOCHEF-HBOAZ ERIFA,
c=ZA0B, ZC =¥V¥HCOAGF¥-FHCOBZIERIH.

OA-OB = cos ZAOB = cosc, |O_1>4 X O?| =sin ZAOB =ssinc,
OB - OC = cos /BOC = cosa, |0B x OC| = sin ZBOC = sina,
OA - OC = cos ZAOC = cosb, |04 x OC| = sin ZAOC = sinb.
TREEGHIRA PRI BAC-CAB fH4, A[15 (28 2 4 21 8 (a) 1)
(OA x OB) - (OA x OC) = OA - (OC x (OA x OB))
— OA-((OC - 0B)OA — (OC - 0A)0B)
— (OC-0B) — (OC - 0OA)(OA - OB)
H% OA x OB 5 OA x OC Widefy T4 Fiii AOB 5 AOC [Nyt (24, FFbk
sinbsin ccos LA = cosa — cos beosc.

XHEUERH T BRTE = A TR A% E PR (Ao HiA- At BT

cosa = cosbcosc + sinbsinccos ZA,
cosb = cosccosa + sincsinacos £B,

cosc = cosacosb+ sinasinbcos ZC.
Ffu, H BAC-CAB fHSEK AR GG B Frik, v

(OA x OB) x (04 x 0C) = (OA x OB) - OC)OA = (OA - (OB x 0C))OA.

FRE,
sincsinbsin ZA = |O—1>4(O? X O?)]

XL TRk = AR IR L E R (s smiaammars) , HIER S = A IEX E R



2.3 E3 Layohin

PP 2.3.26.  (Ekifi = fMIBIFEER)

sin/A  sinZB  sinZC  |OA- (OB x OC)|
sina  sinb  sine  sinasinbsine V)

LR, TTOA% 3 OAx OB 5 OB xOC, OC x OA =/ [ Bt T HF ki
SHG ABC BB, FARK AR I R AL Y OO, OAT, OB (i A, 5.0
e k), W) OA S FHL R OB' x OC % i i t. K= faJE A'B'C’ ek
WERT = f0T% ABC HORHE - f)E.

FACERI =AM A'B'C’ (ilih oV, ¢/, W ¢t OC x OA 5 OA x OC fmim)

d = /B'OC' = OC x ﬁ%ﬁ X O?E"B’E% = — LA

R PANERHELE b DR B =fF ABC tE=fafF A'B'C’ [t E). Ti&

i 2.3.27. (BRifnHB = FIE)
RRE=AW AB'C k@A ABC #yatig, Nl

o +/A=V+/B=+/C=a+ /A =b+ /B =c+ /0" =. o

F, WERXERT =AM A'B'CT N RER, R ERRRIE=MAE A'B'C
L. s = ABC W15, it

e 2.3.28.  (BRil = fAIEATSRE B, RHRMIA)

cos A = — cos B cos C' + sin Bsin C cos Za,

cos B = —cosC cos A 4 sin C'sin A cos Zb,

cos C' = — cos A cos B + sin Asin B cos Zc.

v

FE AN METIE BH A BRI = M T4 5524 HA Y = &0 W AHSE (SSS), 24 HAY Y =
MNAX VAT (AAA) Bk = AR EE AR, MAIEEoskE = Ak, HBUSERN. ki = A Rig
FLORE R . ) o

9§ B U5 A5 R AN 2 B %

TR AR ATIOALE, FERTRE LA S FRILORK . T 45k
JUBTE AR (RS ARG U, SR BARIT LT P 2. 46, T
A

Fr S wHy A S-ai. HK S A KE ML S-HLk.

“RER” RAMEAH JRT T IE N T RB A B, A A B A B (L1)-(1.3):
o PUMAEATWIZE S-HAMAM N AL, AR~ 8 (12) A7,
o AMER A /RIARF A (1) PAS (1.3) MR ML
N TAERATREZ Iy A BEAGT., EAHE X “S-n T i
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2.4 & HH RAGHEANTZIR Z A58 04 E?

X 2.3.29.  (BRiln LAy <5 17)

XA B,C K\ LEEAL., ERAECLS A B C 2% TXEGKXEIRN, #2145
EZHIRNE BiATENT AL C, MM Bx SHTAL CZHE. &

HE, RIEXAE S, R A, C @Bk ER—dR R, MERm AL E AT
A,C ZIal. HBEAT ARRE] S-Ze B e 3L

S-LRBEAC Bl S-NF A, C Z A B may 21K,

XFFMF AR, BT

o WU A,C Hxtesl, RIFHREAR /R~ 2 (11.2) AT,

o AXER A /RIBFRFARE (IT.1) PAS (I1.3) HARAL.

o MIDAMEPH A JRAFRF 2 B (T1.4) RV ft 2 B B e LA (R R Bl

FET RAR IR R LA AR R A OBk | S-2e B S-fi &l o S-faslt
SR IUT Ry A, BATAR T ANE L S-FmE . X S-Z&B, TLAE X

X 2.3.30.  (S-ZkBEAIN])
i% AB #2 CD R3k@ Loy S-4F:, B E® 532 A5 B 97 (7 E® ¢ 4945 AB)
5 R #3CY5 Dk E $4R, Wik S-%#& AB 4= S-%8% CD &5/,

&

S NIEFFHIE, KT A 4%, AMMPAEERO VBN, MIFAR (L), #EE R
A B B—H% a LIFAT W B AB B—% S-2B ), T DABRIE:
o T A /AR A B (TI1.1)-(TIL.5) HAKIR AT
YRS, RTERII=FMIE, WKIRRLAR (SAS), (SSS), (ASA) fihadgHii. (Hi,
(1) (AAS) REBRI = AT H A5G dermeanmigsii, BE NP = mAmRE Y 2r) . 52
HAMESR B
(2) BRI =AM (AAA) H¥E.
e, PURBRIRU U AAELE S-"FATE (Efamik s-udeminz), WAAFELE W 0I5 LA
i) S-BFEk, FrAA DS AT A8 (IV) PARBTEORTEAH (V.1). 48, BLEaH
AR (V.2) ICMIRE.

2.4 A RANEE A BPRA SR B B

HARA R B, WILEARICERIUME S, FAREEE R SCE g mE . 5
Fe. WAL SMAZEHIN = ZERR G R B
(,y,2) + (2, ¢, 7)) = (z+ 2,y +¢, 2+ 2),
Mz, y, 2) == (Ax, Ay, A\z),
(z,y,2) (', y,2) =a-2"+y -y +2- 7,

(xvyv Z) X (:B Y,z ) = (yzl - zyla ZJ"/ - xz',z‘y/ - yml)

NESIE E? A 1A R AR
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DI =77 S SN~ N TR TS S 7 NI 1\ BN 1

B, FEIEE B XA AR SRS & TH:
o WK, MPME E? HEENICE (2, v, 2) B E® FH—A <57,
o 447 B hIEEICE (21,11, 21) FUEEIAEEICE (22, y2, 22) (TOAHIR), FR

= {(w1,y1,21) + t(z,y2,22) | t € R} C E3

N ES )4 CHL. WE AT (21,1 2) FEHEBICE (22,12, 22), WPAEST
ML E] R Hr—A——XR, BIHE 1 PEICE (21,91, 21) + H(22, Y2, 22) 5 R FHYIT
Rt XAk
o HlHh, 4 B® FERICE (v1,y1,21), AR (22,92, 22) X (w3, y3, 23) # 0 [
ERICE (22, v2, 22) Fl (23,93, 23), FK
a:={(z1,y1,21) + t(z2, Y2, 22) + 5(z3, 43, 23) | t,5 € R} C E
HEP HE A P
HRX=AEMEE T 480 5 “SHMEC HXR: fg 0-4kn, Hg Phikha S
B} HZR L4, HoE P E—ASEG P 2-4En), HaE P AEWANSE
B oRIEE AR R
o M. K. WHEEA B WTE (BTH), “XKIK XRMREGLETKER.
o ATEMF—HL FE=mW “NT” XHR, LA 15 REFER, FHR EX
FREEX T FHFRA:
X 2.4.1. (v F)
EFEEATRRWUE A B,C¥HlaT ARl = {(21,y1,21) (22,92, 22) | t € R}
L, B AB,C a5k ta, tp, to iHE

tg T ta 5 to 20 (WE2 ts <tp <tc, B2 tc <tp<ta),

NARE BArFE ALE C 2,

R —F LA R AR, BN
{(z1,91,21) + t(z2, Y2, 22) | t € R} = {(21,91, 21) + t(322,3y2,322) | t € R},
MERATFTERUE Bk T AR A T (7] — LA R R B A 8L
fndl 2.4.2. (“Yr P REEGER)

DTV A TR TR — A& TR R K ey B,

e 3%
{(z1,y1,21) + t(x2, 92, 22) | t € R} = {(2, 41, 21) + t(xy, 95, 25) | t € R}

EE—H& I WARKADR, £ dERL, (22,92, 22) # 0, (25,95, 25) # 0. B
K A B, CEEANAFRAMA, EANEZTARIAD KX b2 0T HAWRAF 858
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ta,tp,to 0t thth. TR
(1,41, 21) + ta(x2,y2, 22) = (27, 41, 21) + 4 (2h, Y3, 25),
(21,91, 21) + tB(T2, Y2, 22) = (21,41, 21) + tp(22, ya, 23),
(T1,91, 21) + to(a, Y2, 22) = (21, Y1, 21) + to (@, Y, 25).
T W A R T 45
(tp —ta)(z2, Y2, 22) = (g — t)(2h, Y3 23),

(tc —tB) (w2, Y2, 22) = (te — tg)(wy, Yy, 2),

M

te — g

tc —tp

g —th

(75,15, 25) = (75,15, 23)-

tp —ta
B A (25, y5,25) #0, Frbk
th—t, tp—ta
th—ty  to—tg’
Bl “tp irT ta 5 te ZH” YEHRY “th T ) 5t ZH", O
o IEFATGAH “AF” PMEE . ARIFRBI R AR R, MR
T BRI BGE A B IR G BIANAL B N ERZEH , 2B AB K JER2
|AB| = VAB - AB,
A EE N T 5% e B . TR IR E
X 2.4.3. (&N)
(1) % AB 4= A'B' R 445, ZFEelKkEtR, B |AB| = |AB/|, N
HAMAR AB #= A'B' 2N,
(2) & LCAB %= LO'A'B' @A, %
iB.A¢ A .40
|AB||AC| ~— |A’B'||A'C"|’
W EMARAH LOAB Fo LC'A'B" AN

T E> e e Bt

FUE TABMRS AR KRG, THITREUEE AR B ek B .

find 2.4.4.  (PixademE 1)
%hRAETERR 9 S A(za,ya,z4) = B(zp,yp,25), A E—H& | @idiX A&,

[ )

W FEM: BRI, vi=(rB—2A,YB —Ya,2B — 24) # 0. L u=(2a,ya,24), N
li= {uttv|teR)
44 AR BHAZ (SNIHEHERA ta=0,tp = 1),
ATIEAE—M, Bl ={d+t |ueR} ZF— %X AfM BWHEL. TZ, ¥
Tt FE

u=u +t4, u+v =1+t
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B TR /
) !0 [ _ ta
u=u +t,, MR U =1u t%_t;‘v,
(4 ! ! /_
v=(ty —t/)v, V=

TEXTHEE LR,
uttv=u+ (t) +ttg —th))v el

/ , t—1ty
u+tv =u+ v el
th, —t
B A
MICU Bl ClL %10 RF—45%, AWi%—KEiE. 0

2. AAZE 8 T RBEATE (L) Al (12), A (13) 2RARM. N TIEHAR (L4)
PAK (L.5), FMTATFIEY]

find 2.4.5. (= rifeHiE— 1 m)
M TEEREEREA K A(xa,ya,24), Bz, ys,zB) = C(zc,yc, 2c), HEFE—
89T\ o BT = A &

[ )

W] FEBERREZRE: RFHR
a={u+tv+sw|tseR}
H¥ u=(24,94,24),v = (T8 — 24, YB — YA, 2B — 24), W = (TC — TA, Yo — YA, 2C — 24)>
EREM A B CARETE vw RFFAHEERE, ATV X w # 0,
AT, RABRERZ—FE
o ={u +t 4+ sw' | t,s €R},
Bit A B,C 28, BEELE b, st sy th, sh 13
u =+t + sy,
u+v=u+th + shu',

u+w=u +tev + spw'.

=R ANV
u=u +tH + s,
v = (tp —ty)v' + (sp — sy,
w= (te — )" + (sp — s)y)w'.
nx s — 8yt sty — s'pt’
w:u+‘ACDACU+fHZ)BAm
o s’c.l—)sfqv_sjgl—)s;lw,
w'——tlcl_)t;‘v—i—tlBl_)t;‘w,
Ho D=ty —ty)(sp—5y) —(sg =)t =ty TRaCcd Hd Ca, Bl a=d,
M TP — A O

HEL EHATRE LU T AH (1.6): tfrdi2.4.4001EH], i A, B WHLHEE—
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FAL TR R
A+H(B - A)
. H—h, &P o={ut+tv+sw|t,seR} & A B, H
A=u+tav+siw, B=u+tpv+sgw,
MXFTAER ¢,
A+ 1B = A) = u+ (ta+t(tn —t4))o+ (54 +t(sp — s4))w € a.
e, AR (L8) 2 A AN, MA (L7) Mg ikRewk i 1E .

O E3 e 2 B
Wl AT BE S, WP AR (IL1), (11.2), (I1.3) AlgHgs hseis R Fry
ghitly, HAERZ R A . g I UEA P (I14) i) 1k

o 2.4.6. (WeiEwRGZ )
E3 i 2 ik N2, N

W] % A B,CRAFEKG =4, 1R ABCHEFTENST A BCH—4H%. %
B AB PHEANR, FEIEN | 848 BC S & & AC vl EA R LWL KT

%/l::

S AR LT B Py — MR E R, B

# B2 %% A1(0,0),B1(1,0),C1(0,1). # E? it Ay, By, Cy HEL I
BN (0,0), £ 0<a<l, WELERE AC & BIC X

12 45 A ST E AT LR, RS AL
B - MERNEN ERERER
W o &L A B,C #FE, W haAa2.4.5681EH,

a={A+t(B-—A)+s(C—-A)|tseR}

\

& WA
D:E* =, (t,s)— A+tH(B—A)+s(C— A).

HUABIE @ R AT WM (3824 29 |)
(i) @ XA,
(i) PEE> P HAMH K TE o EWEL, ARZTFR (7o £FF o Ly aLsAh B
HHER),
(iii) @ 48 E2 ¥4 B A1B1, B0, C1 A B4 FH o ¥ AB,BC,CA,
TR, @ (), 1) 2 B> #i— 424K AB YHEANELR. m&—FHE®R,
) R ELE ACL R BiCy XK. BABE @ WHR, Tal bR EEE AC &
BC #8138, 0
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AARTEERFEGIARARE, B © 90 gy TP B 50 o ZEK—14
COTSIRIIET o XANUERT SR 2 SR UE ARG 2 BRAG O A AE e, AT R ZHE S ek
VAE 7 52 N S B BRI TE T ARE R B AT, T3 1E S S A 25— 20 e =

q E WeAFA
HTEAEGHAE, HAFEAH ‘Bl BES AW—0N Wzm. b, HE
TE 1 FARBORR T 5 A B— 5L, 1820 Bo W 1 Al R
[={A+tB—-A)|teR}.
BEIsE, RTRAUERA (348)

SIPE 2.4.7. (A8 - A%t g Dl iy 2 i )

A& L& Aagag@mmigilh “EFt>0 0987 Fo “URIF 1 <0987, o

bt %, AMERIEAF AR (TLL) A (HL3), maR (11.2) hL&BEAR
E SRR
HTEAEE R AR (TL4), FFFRELSH P o FXREEZ D R—0" Az,
I, ATHCRRIRM R A, B €1, FHBCFE o FATE L ERES Co W o WA
a={A+t(B—A)+s(C—A) |t seR}

WEm A B,C fkE, A, B,C R, M (B — A) x (C — A) # 0, AT PATERT

51 2.4.8. (P LRI D i)
@ a LA GagFMa R h HAF s> 08987 o URIF s <0 8L,

o

IR KA TR A TR AP
s 2.4.9.  (BUEAMERE)
E3 i#% 2 4 F 2 (1114). "

HEWT ARYE A oy 6 iy 2 X, X FIE A
e o PHELI WKL FHE |AB|=1 R A A B, WXTFAEE 2| <1,
ElmEREN—, FER C A B _ o
K, BHRELHREAME L D, WAL o BZMERT A
ar ={A+t(B-—A)+s(D—-A)|teR,s >0}

LI BE SRt 2 =0 R, WEA Ecay 8 AL - AL =0, Wit 2, FE
KB teR UK s>0, 15

(tAB + sAD) - AB = 0.
K, REE s=1WURt=—AD- AB H.
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BEEE 40 BAKE K ar 7, HTUE ar 5K
ar ={A+t(B-—A)+s(E—A)|teR,s>0}.
HTREAFRE A C, REREF C = A+a(B—A)+s(E—A) t &, Il AB-AC =

|AC|z % EAX 4
x = xy/2? + s?|AE|?,

AT REREE—EMR s =/ Lz > 0.

BJe, “AHAR” WERERR U EERE. A TIERLAEIRR P — i,
RAEER B FANSRANEN. HAEIE " WAE, REEHLEEE L cR
s >01EC' =A4+t'(B-—A)+5(E—A) #HE

AB-AC
|ABI||AC|
W CERE AC b ERYBERT

t =x\/t2 + (s')2|AE|2.

HEEZE =0, Wt=0, NTTHELZKE—H EagnsToaswir) JEKIENER. &
r#£0, HFETHE t,2 A5, B

:1"

1 B (8/)2 )
2 = 1+ 2 |AE|2.
ST s 05 R AR 4
e
|z 2
xf b — T &A1 2 /
i: S
E

T2 s/o=s/t. XHH
C=A+a[(B-A)+ ;(E—A)], C’:A+t[(B—A)+§(E—A)],
Wi etz M5 am O H#EEsE AC L, O
BHFERIERE— X TASLBEIBMXR, M=AENaEA:

g 2.4.10.  (BHE = MIBRATIARE)

E3 24 R aze (1IL5). o

ik % AB= A'B',AC = A'C',/BAC = /B'A'C', EE1iF LABC = LA'B'C’,
i — — —
BC.-BA  BC.BA
|BC||BA| — |B'C"||B'A"|’
TRAEF 1 DA R & BB R X,
AB| = |A'B|, |AC|=|A'C'|, AB-AC =AB.AC

59



2.4 18 HF RAGHENTZIR 2458 04 B3

T £
IBC|> = BC - BC = (BA + AC) - (BA + AC)
_ (B/A/ _|_A/C'/) ) (B/A/ —I—A,C,/) _ |B/C,’2
H
BA-BC=BA-(BA+AC)=BA' - (BA +AC) =B A .BC,
T 6 AR . O

T E i PAT ARG S A B

FEAFAHEAE B AR R REGFHIESEER, SRR (V.1) Ak (V.2) FE L
SR R AR TS, PR AT AL M.
i, FATUEM

i 2.4.11
E3 i 2472 (IV.1), R

WEW) R BB R LT A A12.4.6, B R4 HME.
a={B+t(C—-B)+s(A-B)|tsecR}

B—NaAIF AWE—FEH. Ref2468EHEM, TS & :E2 - o #4
o B (M&AH) MM EL (R&E), ARZIFR;
o & (0,0), (1,0), (0,1) 2 Fl%m & B,C 5 A =&,

T2 [e] AL 4 AL Ak

FHE #2555 431 (0,1) BFAT ot mazy=0 WHL.

J& & WAL R AR
{(0,1) + t(a,b) | t e R}N{(z,y) |y=0} =0 <= b=0,
Mb=08, $EZa#0, {(0,1)+t(a,b)|tcR} HALEEFE—FHL%. a

VRO, XS BN E R IRAOLIA - B SE T DA R AR AR (V.1) 5 (V.2) fJL
k.
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2.4 1E A A RIGFAIZIR ZAER 0y E?

>)d 2

B (XA 5]
#X ZFHE, Oc X, FB4 Ro: X - X HE
o Ro th#f & O 1%, B R(O) =0,
o Ro h#F AKEAZ, HIMHER P,Qe X, ¥ |PQ|=|Ro(P)Ro(Q)],
o Ro T &R 4T,
W Ro =&— /Mg, M O K Highhib. Kik:
(a). & l,m BWE&EL, Hinm=0, WRALTHHESLS RnoR £—1I O
A T G B e e A
(b). Mt Ro Watsgt Ry BN O Hieh b0ty e bk e
(c). hEEEHKE|OP|=|0Q| H=NE O,P,Q, HFHEE—I O Nt F L
EH ¥ Ro & R(P) = Q.
(d). WANEAMERE T RELZE Ro 5 Ry WA SWARAZ—IU O K
N R
(e). (*) WAMNEATF ST Qo ed T Ro, § Ro, M 26 M E 4 & M
T, BLRTBLH.
| WE e
(a). IEARF R — B R FHTH,
(b). EH: ERNMRHAT BN EERZFHTHE, WEAIH R aH G rsra FAT.
(c). ZANAREMELH A TFHRiestD?
| BVACEE- TN
(a). KIE “FEAHF" £ &E% %W%Awmxﬂ4¢D5%ﬁﬂ%%o
(b). if: # AB 5 A’B’ﬁfﬁaﬂ, 1 A | 4B &5 4B 5 tAaF.
(c). kif: # AB 5 AB ###F, AB 5 W R, W AB 5 A'B'
77 AR
A [XEFRME S oAb 2 A AT I
RV E-AMERNE, BREH f:V xV = RERARME
flu,v) = f(v,u), Vu,veV
DA BT Ao e
flu,v+w) = f(u,v) + f(u,w),Yu,v,w € V.

SKAE: DA SFAT 934 3 U K S
flu+v,u+v)+ flu—v,u—v)=2f(u,u)+2f(v,v).

5. [Te ey
(a). EBAHAL2.2.1.
(b). A srexasn FRWMTAER: [[[utol®—[lvf*] < 3llull®+2[ulllv].
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10.

11.

() |-l EBHEZEV Ly—AMEH. ATFTEZuveV, EX
d(u,v) = |lu—v]|.
W B d R—MEHEHE (LEx).
(d). &£ R E& 3 d(z,y) = |arctanz — arctany|, iEH: EE—MEBEHK, EF
FER EHEK || 4% dl@,y) = [z -yl

[ AR T B ]

#R* EEX (2, 9)h = ||+ Jyl.

(a). B |- |1 ZFEH.

(b). EARFEAR ()1 ER/ (u,u)r = |ulf.

[R® £ =R

AR FPEXEHE T f 0T XT u=(21,22,23),v = (y1,92,43), &

fu,v) :== 2191 + 222y2 — T2y3 — T3Y2 + 3T3Y3.

(a). Bif f & R¥muagumezmnsn LH—PRM.
(b). ZZART, AE (1,0,1) hKkEEL D ?

(o) ZZART, M (1,0,1) § (1,0,0) sk LD 7
(d). ZZART, EHHAREE (1,0,1) FEKHE.

Ak, BkE W R A R 2]

IiE E3 8y 454

(a). MY WmEN22. 128 W6 mk 5%kE, RS 2E— M HERH.

(b). ZEmERE R b, @& X2.2.135% B RAHE AR ZFMR.
[ & ]

®ouv,w ERKZEEE $=ALETHHE. £

, , U , w U w-v o,
U, wW=w-——u-—
U

KAE: o, v w WWER, Hu-v=u -w=2v -w=0.

(mEWH: KE. AESAR]

B d=(3,1,4),b=(0,1,-1),¢=(-1,2,-1), X TAHEL (7,7), % 77,

|2, 9] A0 (&, y) (BF 2,9 dykf):

(a). Z=3a+4b—¢ §=2b+C;

(b). £=4a+3b+2¢ §=ad+2b—¢.

(%] 7T & 7 £ 7 A7

(a). ¥ A1Ag--- Ay BRFEG n AWe 4 v ARE @ £ AiAir1(30h Angr = A1)
FHIEEZATHH, BKEET |Aidiq| HEE. KIE: v+ 4 v, =0.

(b). & PREEMZER, HEHTH P, Pe S ARFANE P, EE
msuaksn). BKESET P WERGEE. KiE: v+ +0, =0.

[S A EZFHE, EERFRRT AL E Minkowski, 1864-1909) iF B T b 3K 25 b gy 3

WL R A 0BTk kAR B AR, FAE— M S E R A E H A

EHAGENNE, AATHHERAZAENKE. INERRELEMTEME
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ARG AN EELA.]
BB (578 77 ok A T JUAT o A B ]
(a). % O,P,Q,R AFELARMIWE, iE¥ P,Q,R Z A # LY AN Y FET L
HAEHER o,B,y, BE a+B+y=0 BEHF
ocO—I%—i-ﬁO@—i-’yO?:O.

(b). %A (a) EH BT AH: % OP,00 AFHEAFHAHHHE, NxTE
TLE— 0B OR, BAE%E—HLHA (0,5) 8
O?: aO?—i—ﬂOﬁ
(). (R EH%E) % P,Q. R A LZAF AABC =44 B & L5,
HFF R, KiE: PQ,R 5% HRY

AP BG CE _ |
PB QC RA
4 A
P
- R
R
B
¢ 0 B 0 c
Pl 2.13: M55 e # 2.14: FEFRFER

(d). (ER=#) &% P,Q,RE=fAW AABC =it b# &, WwEFr=. Kik: AQ,

BR, CP 3 53 HAX Y
i B R
PB QC RA
BeRH, A=A PRES Gruzarnmn). 48 TFA%EE G
BZAFRBND) o
(e). 4 abc,x AEZWANAHE. EH
(x—a)-(b—c)+(x—b)-(c—a)+(x—c)-(a—b)=0.
MWIEHZ AR =4 gt s (RAZ=ZAFHELD).
(). (*) (B4rk) KiE: =AW AABC Hibs OmsegrsEs), 8 G, O H
% H OH =300,
B (92 kU B B A
(a). % A,B,C,D RZEHEBHEEN/NNE, IEH:
AB-CD+BC-AD+CA-BD =0
BBl M, = mE K ABCD #% & AB L OD W& BC L AD, 3% AC L BD.
(b). EaxEME A BC,D, EFFE=Zm# A #%, Kif: A, B,C,D &Y
AL FEELRLAENER «,8,7,0, R a+B+v+0=0, HfFER
040‘/>1+B0?+’70?+(50‘3:0.
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14.

15.

16.

(). w=M %=/ OA,0B,0C # 2
OTKXO?—FO?XO?%—O?XCTK:O.

W% OA,0B,0C ZAmE#T, 1 AB.C ZME#£4
(d). KiE:#FE> iy K A B,C D LABC = Z/BCD = ZCDA = /DAB =
%, Il ABCD %%7.
(e). % ABCD A= FNEAK. FizNEBERNEFN TN AERECHAAE=ZALHER
M, BENAL. RKIE: XWELEE @A HEEERGTD).
(f). (AR A REE) ENEHR OABC ¥, # OA,0B,0C FiHEH, N
SAapc = Shoap + Shoac + Shopc-
[n %W K % [
(a). % n BEECKZ B E" B2 B K 8 2
(b). %t n GEK 2 E BN o f 0 2 S
(c). B n FERKEE E" d 14 ] EE.
(d). B n EREKEE E" FHRZEE.
(e). FIALZERIEAFELE R
(x-x)(y-y) > (x-y)
SR 4 T
JA AR B JUAT 5 SCIE W1 SM AR B T bk, B 4 BE2.3.6 B (2a).
(a). KiF: ZXHHEE v,o,w €E HH (ut+v) xw=uxw+vxw K, N
ux (V+w)=uxv+uxXw K,
(b). RIE: # wv,w € ZETHEE, N (ut+v)xw=uxw+vxw KL,
c). Kik: F u,v,w WHEH, N (utv) Xw=uXxw+vXw KL,
(d). KiE: HHEE u,v,w €E3, ¥H (u+v) X w=uxXw+vXw K.
[BAC-CAB 84 =X #y i 9]
2B AW A 7 3k 9 BAC-CAB B4 R (B # #12.3.9).
a). JUF ik
(i). &#% v,w F47, EHEZERKT.
(i) REW v,w EEEHAEMHE, EHEFR KL,
(iii). M F— B HIEAESE R K.
(b). R#&FHE: ALFRITITH.
[BAC-CAB {8 % R 5 7 7 th 18 % A oy 1]
A FL2.3.10% EATA BAC-CAB B4 R VLR A AR X ARMEIE A T 7 E % .
FEE, AAMRBERER, BTHESABE ST BAC-CABE£RK. 4
EMEEHEX: BV B—IMAREH, E—ANZnEH x: VXV 2V HEE
TR “HRARE",
e axb=—(bxa);
esax(b+c)=(axb)+(axc)
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18.

19.

o Maxb)=(la) x b;
e a-(axb)=0;
s lax b = (la*b]* — (a-b)*)'/2
WEMNHE x &£V =R TRAREE V EBRA— MR KIE:
(a). (axb)-c=—-b-(axc);
(b)., ax(bxc)—cx(axb)=2(a-c)b—(b-c)a—(a-b)c;
(c). BESAEST BAC-CAB %K.

€ 1 5475 K]
(a). B u,v BFEHE, FRFATRHHA u,v HATF K.
(i) KIE: EM v Bl v BEFHE WA u Bika%ke o 2asdrn), WZATHR
WEAE; FMAu Bl v ERAER, WZATH XWER R
(i) Fu,v WAZEFH 2=0 FHEHHE, 7 ZAAKXHEREE u,v
IR T A AKXR?
(b). T#& w,v,w AREHE. RN u,v,w ATHATHR, FREHR V(u,v,w).
(i). sKIE: w,v,w WRAEFZ Y HENY V(u,v,w) AIE,
(ii). KiE: V(u,v,w) =V (v,w,u) =V (w,u,v).
[ 5% R4 M T
ZRAKHERN

H:= {u=uy +ugi+usj+usk | u; eR (1 <i<4)}.
HTHAYREERNNTER

u = uy + uol + usj + usk, v =v1+ voi+ v3j+ v4k,
FATE X ik

u+vi=u; +v1+ (ug +v2)i+ (us +v3)j + (ug + vk € H
H:
AU = dug + Ausgi + Augj + Augk, VA e R,ue H
M T B %
u* v i=(u1v1 — Uz — uzv3 — uavy) + (u1v2 + ugv1 + uzvy — ugv3)i+

(u1v3 — ugvs + ugvr + ugva)j + (u1vs + ugvs — uzve + ugvy k.

EARGIRBENELT, HiZ usxv h uv, KAV
Re(H) := {u; +0i +0j + 0k | vy € R}

J H g9, EAR

Im(H) := {u = 0+ uoi + uzj + wsk | ug, uz, us € R}
Jy H o gy g -
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2l

22.

23.

(a). BAET# 1,i,5,k W T E %
i?=j=k’= -1,
leizi—i*l, 1xj=j=j*1, lsk=k=kx1,
ij=—ji=k, jk=—kj=i, ki=—ik = j.

(b). BiE W TH R E « WL

(uv)w = u(vw), Vu, v,w € H;
(c). HAEERFEH A uc Im(H) HME E &85 (u,us,ua). IEH: IFTH
& u,v € Im(H),

u*v=—-u-v+uxv,

HEo u-viuxv pilg E #HARE M.

- fTAl Rt

HHEINTATHI R

o) 20 22 ;

8 28

1 2 3

(b). 14 5 6/

789

a+b c c

(€. a bt+ec a

b b c+a

[mEHE: MR, TREEMA]

(a). # a=(1,2,3),b=(-2,0,5),c=(0,4,1), K axb Ffra-(bxc).
(b). KTAEH Pi(1,2,3), Py(2,4,1), P3(1,3,5) ty = A E .

(¢). RKTUEH Pi(1,2,3), Py(2,4,1), P3(1,3,5), Ps(4,2,3) # /9@ K s KA .
(& AR /AR B S AR

(a). KiF: X THE a,b,c,d € E3, HH

a-c a-d
(axb):(cxd)=det (b-c b~d).

(b). KiF: & FHZE a,b,c,d,e,fc B3, ¥H

a-d a-e a-f
(axb)-c)((dxe)-f)=det[ b-d b-e b-f
c-d c-e c-f
[F#2A R & 2KE]
ST EZH RGIRE, Bty £32.3.20, 452.3.21, £32.3.22, 4 42.3.23,
T H2.3.26 )\ K % 782.3.28,

B EEs=AY
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27.

28.

% AABC RRUHKT LM =AW, B LO=1 HEf. Kif:

(a). cosc = cosacosb.
% HabecFEEETOH, ZARFANAHIREETFLRA?

(b). sin A = SR sin B = sinb,

(c). cos A= 1a0bcogp = tana,

Bl it AABC WEBRA S, M cosS = copateost,

[k E = A 2% A3

(a). % HRE=fAML% (AAS) HEL KL KA.

(b). IEHAKE = AM2%FH (SAS) HiE,

(c). LT =25 (SSS) H¥.

(d). IEHARKE =AM 2%FH (AAA) H .

[(FHE=AFoE LT A&]

NEEEERNE TR, &y ARREHN T AKHENTH.

(a). KiE: & 40,0 HEFEENE, B i+0+d =0, N mg, 75,75 XTEHRE L
HEWH A .

(b). & AABC A%BE=fW. 4 G=O0Ax (OB x0C). Kif: my 1t A B ¥
THEOBC aRAANARETRESEREARA=AN =4BXTF— &

(). % AABC ARBE=f#H. 4 7= OA x (OB +0C). KiF: 7y i A it
BC i . hEHRE = AT A FERXT — A

(d). % AABC AREZFW. 4 @ =O0A— OB, Kif: my it BC KL%
HETFw OBC. IhiEARE =AW =4 FEER T — A

(2R JUAT B9 A e A 2]

TE B M PR X 2R E LT IR AR R AL

[Fpn sk kP

FREFEM E¥TFE

H? := {2 € C | Im(2) > 0}.

HAVR H? H Ry i FATH (L) FEAURBESES S LM (L) FEH H +7
W&k, #TEz, H PHHEMHME,

by :={x+it|t>0} (x € R)

bep i ={c+re? | 0€(0,m)} (c,r €R, 7>0).
W2ty 20,23 R H PHEAR—MHE L= R, HENGEASHA 4, 1<i <
3EAE O (BATUATEAREMME ). #F to AT t1 M0 t3 Z[F (& 62
RNT 00 5 O3 ZE#), MENRE 22 BATHE 21 5 23 ZHEH.

67


xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮
cos a 近似用 1 - 1/2 a^2 替代, 略去高次项, 可推出勾股定理

xyuan
高亮

xyuan
高亮
需要用a的结论

xyuan
高亮


2.4 1A RIGFNIZIR AR 04 B3

29.

30.

31.

32.

AT H FERR R 21,2, ROVZCEATZ T #E # 4
<Im(z1)
8 Im(z)

d(za w) = tan 071
log 022 7%,: Z1,%2 € Ec,r-

t =
an2

)‘ # 21,29 € Ay

). H? j R =B A (11)-(L3),

b). H? % R 7 A (I1.1)-(11.4).

). H? P E X EBAFE A EARNRA, FRIESFRAE (IL1)-(IIL5),

). LR HE A — A&, Tp & H? FAE L EH—E. WFELSH

L4 p BB (AR E. [TEFTAE VD) Tl

[ wzlE)

(a). EFA 5 3E2.4.7,

(b). iE# 53248,

(¢) MEAFAGH R A, Bel. TFH o EAETI LHERE—R C, R D #
& ABCD X FATNAF . % FAMNAFY ABCD hHHBEREHFTE5 R C
FreE “f” wxz, JHEHR.

[ A AR R 32 B B0

(a). BiF B3 3% B # B A (17),(1.8).

(b). I E? i &R 7 A (11.1),(I12), (IL3),

(c). BiF E3 3% B4 F A (1IL1),(I11.2), (I11.3).

e e AN FE A 9 41 )

FERIE B % RMAAE (A &R246) 8, ARAHEFREN. FHREAEY .

(a). EBE— AR 2|8y B2 oy 45 2ol AL R W M A 22

(b). IEHAE = F TR B WAt © R A% i 8y = M

[¥7 Ay F |

FATH AT 77 R SCFE F ol ss . Wi, wiyikk -

o i (0,0) A1 (1,0) 2715 5.

o HERWMANTHE AR ENELETHE AL,

o =AWy A E Bid 5 — AN Ay BRI

o FEWMAVMELLMX ARAMER. FETHELLEIHER KX A
R R EETA A E R B R R A A R

FrE? d A THE AR ES S o T HEFE Gxepibsf £ T8 RAFE RS

wak). & (0,0) €%, MHH acR AWKER. FraTHEdmEeithy S.

(a). IEH: S AWNEHE THHMA (AW S £ R B—AF5),

(b). i RAFEETUFEHELL .

(c). (*)EH: &6 SxS={(z,y)lr,yc S} CE HRARMBETFHAERREF

BYELTEUAEZINM AR,
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945 3w NIfkAE

AT FTRFE 2 LA JLATRE R TR B AR i )y RS R i
f L PRI T 528, 100 2 5 TR A 40 A T A7 AR
i, JCICR LTRSS RIS 2. RERIA , R0 I U )
B U I 5 2 A,

3.1 JiftLkE

3.1.1 E2 vpiE
9 “Filn %0
EATHRRATER T, E® TR AIL =5 A(ar, az,a3), B(b1, b2, b3), C(c1, c2, c3)
o T ME—— 1, B
a={(a1,a2,a3) + td + sv | t,s € R},

Hir
U = (ur,uz,u3) = (b1 — ai, by — as, bz — as)
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TG LT
Bl 3.2.3.  EP o — 2 JUAT 3 R A BT R4 B JUAT MR -
(1) BAEE X, B3 i PHLH 7 E 5B R
PG =7(P)r(Q),  VP.QeE".
THEBREN LT RRT AL ARERF T . S, CRHEAA: AF7
EEB2ZERARAEER.

(2) AT E FWHEETH o, Lo ARMFENRIATH Ry RF EagHa FH A
KA, A2 — MR R T S e B W LR e, R ), %
ERHY, CEBEN: AFRELBIFLATRETR.

(3) HEECES o —% (ox rm ) H&k I WE—NAE 0, 2RI 1 Hth, Wb %
FHETE A BT A O AR Ry, ERTHRT, B LW A (K
fakp) WERHETE. REAMEZRHEETHAANES TN TR, MERRT
FRHEHEFHRE ARG T, BEREEN: EFAETHRERRARETZ.

(4) X4 B — R F — A U A, X B A U AR R A LT

o MULBBRHTEAREZ AN L AT, WRFATARENKEZLTE.
o T ABBH T WK WEATANERELTHZIERATA.
o MUTHBH HE” R RAWEETRERALL
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O SR S R
RGBS bR ki LT . % 1Rk S B B
dp(P,Q) = /PG - PG = |PQ|.

S 3.2.4.  (FERAE I WA i)
(1) #HRARBFES R Lo JUT L ¢ - B2 — B3 AEAsi s 4 IR0, #m 2
Z., VBRI T R A LT R
dp(6(P),$(Q)) = de(P,Q),  VP,Q€E’.
(2) ¢ :E 2B 2 ANFETH, B¢ LRFBILE BeietFinssii)?,
AR ¢ A —A WA WA 2 5).

CHALH BN GESE: T HE3.2.9, SFHARHEA PR AN, NS T R

ik 3.2.5.
(a) TEARZBRAH, AT A5 BLE S S5 PR AZ 4 MY A (A A 46 (s skl ph s e
pprEii) o AN PSHE RUAL E ORI A2 MR A e [ O A5 AR e, B AR R W (A AR e/ I 1

B RELE B? i BiE 4.

(b) Zfeitth, PTPARE X E? Hfl R EAR I DA B W R As He . R, ARIEA G52 X, Rt
A R S A HR R WA AR e . FEAITE I, X AR E TR AT I AT
B Eh B IR B SR A (Rt WA B2 it 4re B suzzh, el B2 S s
eI B3 ek 180 B, ATTOME E? Xt Esh Bl e B2 A TR0 EA).

TR R, AR R ES -
i 3.2.6. (% /WK HG5E4)
& 1, o HR B3 2| g G 04 AT L3k

(1) & ¢1,¢0 FRRFIELH, W doo0 ¢y AAEFIETH.

(2) & 1,02 FRARVKTH, N g0 d1 ALZFRIKRTE .

[ )

PR J Ui A8 e g 0 A it 2 TRl 28 J LA A8 4, DA B2 (1 4 e BEAR A R —
PN EP SRS IRRE: 60, B i ailNl A Bt i — M, FR B AR
e MR S, WA L SE R AR 2N, R SIS — > TR

B R 0 P R A
S S At (R P DA 625 B P
3180 3.2.7. (RIKAEHIR AL S)F)

B ANEETHR, E ABCEL, BBEF A C 2, N ¢(A),(B),d(C)
k&, B ¢(B) 12T ¢(A). ¢(C) i, &

UEWT &R A |AB| + |BC| = |AC|, AT |6(A)o(B)| + [6(B)s(C)| = [6(A)p(C)]
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e B T AGE B 2536 O
fERHEl, FATH

5|8t 3.2.8
FETH ¢ RS- RS Jedb X Suk k& &, Neledtd fokhtd b, o

UL RHr A, B,C EBTHEE, W 6(A),¢(B),¢(C) FEEF L. & D 54T
B ABC WE#—f. T4 D FEES AB. BC #1 AC k. W 4 AD & BC TF
17, B4 BD 5 AC RF47, E4 CD 5 AB RF47. Tk AD 5§ BC 5T E A.
W ¢ REL BC " a ¢(E) EFE 6(A)p(B)o(C) H. Bl ¢ REL AE T ¢(D)
WEFE ¢(A)p(B)o(C) F- O

TS B EA PR A, AT DAM. ISR V5 Sl 240,

5180 3.2.9.  (ZFEhASH R AN )

& ¢:RE S R3 ZEWETI, N
(1) EBARAN: ¥THEE=ZE A B,C, ¥H LABC = Lo(A)p(B)¢(C).
2) CAAFHREM: AB =CD — 6(A)d(B) = ¢(C)(D).

(1) IR X, EETHEHEERE, ¥
[AB| = [¢(A)$(B)l, |BC| = |6(B)$(C)|,|CA| = [$(C)$(A)|.

FR# A B,C 425, M 38327, 6(4),6(B), 6(C) & AR # A, B,C T4,
Il AABC 5 A¢(A)p(B)p(C) 2% . xt FXWMIER, #A LABC = Lo(A )sb( )H(C)o

2) Bk AB = CD. #EX, [9(A)e(B)| = 16(C)o(D)l, BHE s(A)G(B) 5
H(C)o(D) BARFMKE. BFRENCNAAHEBF . TR C £ Ao % Cfr
FH% AB +, Wl A,B,C,D #*%. §15#3.2.7, ¢(A),d(B),p(C),p(D) £ B 75
A B,C,D WA, FREBKL.

¥ CRAERLAB £, A, B,C,D i F—FH o b.#3553.2.8,6(4),6(B), $(C), $(D)
frF—#FE o k. Hh AB 5§ OD AAMFMF A, REEN214, B,D £E
% AC WFIN, H#kE AC WEKE LR — & B, W LEAB = ZECD. B A% 5% %
ZHA, Ul B I EI2TI AL BD 5 & AC FHXT &S 6(B)(D) 54
6(A)p(C) FARZ, B 6(B),¢(D) £FE o #HL ¢(A)p(C) HRM. B HEAY,

L&(E)(A)p(B) = LEAB = LECD = L§(E)$(C)o(D).

% E g $(A)p(B) 5 ¢(O)g(D) BA MR 7k, MBI, 0
BRI, (TSI ¢ B3 — B3 BT T A i A
5 E S, J(AB) = o(A)o(B).
HIE S, & A 2 i) B B 28 i et o I TR AE P2 A58 1) ) 50 55 DA o B P P PR e
Ho, B AR ) R [B] A 2 A RAR) o
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findl 3.2.10. (FFEEIORIRHE. M)

%P E —E AFETHR, WHEZOE 4,0cE, 4
(1) \?( 2) = [l
(2) ¢(a@) - ¢(v) =a- 0. N

WL (1) BEX, XREHRE.
2) BFEBREY, Tk 0,0 R ERBIAR—L A. % @ = AB,5=AC, N
@7 = |d||7]cos LBAC, FRM ¢ EINE ¢ WRIEN. RAEHEEL. O

T WA B F
TV E? i) PR AL ek 2 W i A e
BT E — B AP,
ﬁ)Tﬁﬁﬁﬁﬁﬁ%T , BN

dp(T — IT(P)T(Q)| = |PO| = du(P,Q), VP,Q e E?.

OﬂTﬁﬁﬁiﬁ,ﬁﬁm“ﬁEE?%T%K@@”ﬂﬂE%%ﬁMﬂ@@%EWﬁ
R mEd (4,0,7), NTEEAFER.
X, TR T B — B3 Brif S i T B> — B ) “PRE" .

K, B MEFI
T(AB) = T(AT(B) = AB.

1 3.2.11. eGSR S BR AR EORN R WIAAE I . 1% Ro /2P o A SR S
S, A2 130 A Ry (REFW SRR BAAS , M B 255 AN, J— i, &
gmagy & o WIS BRALIEAZ ). B e, (1145 (éx,é'y,é'z) A TFFR. N

(R (gx) Rq (gy) Rq (€Z)) = (gxa€y7_€z)
/TR, B Ra BFE, A2 NI AR .

Pl 3.13: “FR2LiERs

q WA BBl 1 ek

HFRBE B FRBER A, DA » BENL AR R, AT DA 5 B
i AR W “FISE 2 Bl Az BHIETT R R R T s 00 T RTERE
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Wik R. g, (W EEPOR) . IGHT,
R, g,(x,y,2) = (xcosty — ysinby, xsinby + ycosby, z)
T2,
(i) R, 0, PRFEFVSIRIBEEAAE . SHMTE P,Q € E3,
(de(R= 0,(P), Rz, 0,(Q)))*
=(R:, 0,(Q) — Ro,(P), Rz, 6,(Q) — Ro, (P))
=|((wa—x1) cos g — (y2—y1) sin by, (x2 —x1) sin g+ (yo —y1) cos By, 22— 21) |2
=(zo—x1)% cos? g —2(zo—21) (Y2 —y1 ) cos B sin O+ (y2 —y1)? sin? O
+ (22 —21)? sin® g +2(w2 — 1) (Y2 — 1) cos Oy sin o+ (y2—y1)? cos? o+ (22— 21)°
=(z2 —21)* + (y2 —11)* + (22 — 21)°
=(dp(P,Q))*
M R B AR APE R AT dp Rz, 00 (P), Ry 00(Q)) = dB(P, Q)
(il) R., 0, PREFER: N
cosfy sinfy O
(R 0(e1) X R., g,(e2)) - R., g,(€3) = |—sinfy cosfp 0| =1>0,
0 0 1
FIA T2 (Ex, €y, €) TEREFAZ IS USRS R IE A E 1] o
MNTT B3 e (et 710 9 2 (AR 3

q RIS R Rk
FHEEE A AIRR {O; 1, , &} RIS RSk, 75 S RIAAS B 8
B, B o EP - B3 RRASE, ¢ REIBSHMES. 4
fi=¢(), i=1,2,3
MT & KB, Bl {f) R Ky, HpipiEt. Bi—8, BT ¢ M
1, A {O; i, fa, o} RN AT FIE R — A E AR bR . T IER]

5188 3.2.12. (I AB e e vt )
MR EHe ¢ FFaatr S M ¢ 2 —NEEMAEH, wrik
(NG + pt) = AJ(@) + pud(7), Vi, 7€ B3 VA peR.

UEW] SN R RS KR, RIS AERZ,
HAEW & R EMEAIE, B S(a+0) = §(@) + §(9).. A%, 4 AB=a,BC =4
il

3( + ) = J(AC) = p(A)d(C) = p(A)p(B) + 6(B)d(C) = 3(@) + 4(7).
BETRIEH ¢ RABKTME, B o\0) = \o(0). FEHMEMEMIUE ¢(0) =0
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Tho (—7) = —p(7), HREM A\ > 0 LT, &4 AB = 7,AC = Aa. 1 H 3]
H3.2.7, ¢(A), 6(B),p(C) %, WF S5 A B,CHE, B |6(A)p(C)| = |AC| = \|AB|.
O
R, #H0
fi = (@i, yi, i), 1<4<3,

A

@ 22+y24+22=1,i=1,2,3;

@ wizj +yiy; +2iz; =0,1<i# 5 <3
1 Y1 A

® det | zp y2 2z | =1

r3 Yz =3

Joh © BB ¢ RKE, @ RIRN ¢ A, © RN ¢ RKE. MIE. M, A
TR, 403 ' 0 R, RITATGE T

i 3.2.13. (HUAASBRITOEAE)

i TFAEERIR TS, ¢ B2 - B3, MAESL O(a,bc) ARBEAEMN O. @. @ #Y

2F

fTi = (331,:1/1,21), f_é = ($2,y2722)7 .fg’) = (37372/3723),
i
$x.y.2)=x-fity fotz fs+0.

TEJG SR BATRAEFRA <57 #77 NFm miny bt Bl

T; T1 T9 X3
fi={w | A={w w w |
Zi 1 %o 23
DN AR AR e o TS A
X X a
o(l vy [)=A|y |+ :
z C

BCHERERIE N

G WIPRAE 04 o) firt

DR A1 B A8 AT e i A2 b 2 W R AS e, B AP R ME e 9 52 5 MR OR J2 M (A A 4
I T A R A A ) AR AR R A i IR A S 2 P RS RIE R IR A £

M 3.2.14.  (WIAAEH = gkt + F)
HERRERAT B AT Bl Ak L4, o

87



RIARERE B X

W % ¢ B3 — E3 A—RlkE#, H ¢(0)=0". NE &b
T orod: B0 g3 =Y g
mAREE S, # O Auh O A, Hik REIEH:

Wis | & o B =B B—ARGRE#HE, H60)=0, Nl ¢ ZheiER#H

FMNAWFIEAX M=
B F o RFELT O WHA | LWPTA R 20 K3, W o Z—PUN 1 A5
Wy e 5 L e

FH: BAEFA (61,6,8), 8 & RI1H—IFARE. BEREYE, 6E)=é.
EH o BAR, 6@) f1 ¢(ér) WAEAEEZEET I W FH o B, HATH & fr & K&
aﬁwag ok, (6(61), 0(62), 6(E3)) KA R—MEFF, K 6(@1) £ & £TE

5 & BB T R 0 AEFBHEE, U @) £ & AFH a BLE e #H

HEW?J’I'?JJ’/%% 0 AEFBHHE. BTIT2, ¢ K &,6,6 FWHER “HE #4 6
Wik R M 0 AEWRET R WHRE—FY. KE, BeM3.2.13, MERETHR
EHTEWESTRAE 61,68 LHERIUK 6(0) mEH, FTIl ¢ B2k L.
B o —ERFELAL O MELR ] EWMA S 2k 13

2 6(E) = fi = (wi,yi,2). BERINM

r1—1 z1
det 9 yo — 1 29 =0.
x3 ys oz —1
FEE,
xr1—1 Y1 21
det 9 yo — 1 22
x3 ys 23— 1
1 1 A
=det | 2o yo 20 | +T1+y2+ 23— x2y1 —T1Y2 + 321 — T123 + Y322 — Yozz — 1

T3 Y3 23
=(x1+y2 + 23) — (T1y2 — T2y1 + X123 — 321 + Y223 — Y322).
BH (f1,f2 f3) REFF, BT
fi=fhxfs, R=fxf, fi=fxf
B fi=foax f3 T o1 =yozs —yszo. £, TH yo = 2123 — 1321, 23 = T1y2 — T2y1.
T =W = 7.
AR, Ta (o1 — Lag,23), (Y192 — 1,43), (21,22,23 — 1) ZAmEHE. 4
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RIARERE B X

(a,b,c) AR FEH—NERE, N
0= (z1—1,2z2,23) - (a,b,c),
= (y1,92 — 1, y3) - (a,b,¢),

(

0= (z1,22,23 — 1) - (a,b,c).

By
axri + brs + cx3 = a,
ayi + bys + cyz = b,
az1 + bzo 4+ cz3 = b.
T

é(a,b,c) = a(x1,y1, 21) + b(x2, Y2, 22) + c(x3,y3, 23) = (a,b, ¢).

EWH 6 BEE Qabc) TF, ATIRHNE 00 F&. BE &MY, ¢ RAEL
0Q Lt piA 5. O
VE e B — R EAARE, A

PR A PR30 5 R F) (W “REELnsti b ) 89555 T Ik
G:{Ruﬁ | OGZ}
MR R AR BE0) — A F B . Gasassh Brpsskibsene.)

& fgeG, W f,g HEMKZHE, B f(O)=0,9(0)=0. TE, [ UK foyg
WA A E TS, B f71O0)=0,f0g(0)=0. # [ foge G, B G RRAKE#E
H— AT 7. O
1 3.2.16. SRR SRR AR AN DUREE. 52 RRRE, =fE
PRIEACHE (b <wkmy mitkasent. siisme) FRAN R DURHEE, BRIk SUpi ks Rg 45
ey

2 R N CPA z BOMBERH, R o B E y B AUBERASHL, Ry O “Pha
BhOATER R, Ry WA 2 B AERAR e,

b

Pel 3.14: PRt

Ri o Ro(1,0,0) = Ry(1,0,0) = (0,1,0),
Rs o Ri(1,0,0) = R(0,1,0) = (0,0,1).
T5& Rio Ry # Ryo Ryo ZEUMh, AXEUERH - AE e 5 gk A AN A2 4.

ROk, SRR, AR NLE AT AT 2. B, I
MARAER, T HEE T SElE — IRk IR SR AR S e
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3.2 MR35 B 5%

3.2.2 5%k
9 FhrFR 50 R

TERF TR PR BB R R I, - R R — ML IR A A BRI X G AT
AR “IRIZR” B M 17 [F—2Rr @ AR — AR R “RERoc7? &
AWML Z ARFA ST SRR S R 2 AR, i 28 ) 2R 5 [l 25 D)
S BB K erlish 1z —.

SRR E A2 S0, X —FRIRII KR (LR A1)

e 3.2.17. (FEHr R R)
BX AES, FEL XXX MWFERBAWT=Z4:

(1) gat: Ve e X, (z,7) € R;

(2) #HiRiE: Yo,y € X, % (z,y) € R, W (y,7) € R;

(3) #iftr: Va,y,z2€ X, & (x,y) €R,(y,2) € R, N (z,2) € R,

MR R AH X Eog—1MEFW KR
(%(my)eR,ﬂﬁa%;vﬁymxﬂ@%%%ﬁxT,%mmﬁmed &

Bl 3.2.18. THEREFMNX RN —LFF:

(1) FAXA: XTEEES X, F)&§ R={(z,2) |z € X}, WHERER X x X #
Hixt % THRBIERZ—ANEN4R, Haly YARY% o=y, WEMTER
RECEN. XREFEEEL “TAN WENXAR. EEREZL, £ REX LH%EH
%, M {(z,z) |z € X} C R)

(2) BP9 ZANHARAXA: HT&ES

X ={AABC | A,B,C € B3 4 R £ & th = &},
R ={(AABC,AA'B'C") | AABC = AA'B'C"}.

W RE “PIIEZAVHESL” LH— I FNXA, CHI#ERNEZATZANE
Bl (r4%) XR.
TEARA Y, AR WEN XREERLAG TIEX: & A 2—1MER,
G={f:A—= A| filEFLRE R R}
B A BFEAHE, RIEWE
o [HAEANYE Id € G5 (G 5ebs -2 F & e
o G WIRAICE [y, H fled
°%fngG) meOQEG
FiEl A R TERTEBNES X, S Be X, feG, N f(B) e X. N

R={(B,C) | fH1Ef € Gffif3f(B) = C}
& X FH— DM XR, Bl A=F, G X E® WS gt, X N E® miig =AmngEs,
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3.2 MR35 B 5%

WHEATVEBI R < =fka% i), HIIEMT:
o A2 1d(B) = B, FfbA (B,B) € R.
o % (B,C)eR, BMfffE feGH f(B)=C, W feG H f1C) =B,
(C,B) € R.
o #7 (B,C) € R,(C,D) € R, BIfFHE f,9 € G ffif f(B) =C,g(C) =D, M gof € G
H gof(B)=D, Rl (B,D)€R.
B T AN BHER R T, R B e U =0 IR SN X R E X
HII =257 Z TR Y 6 4R

9 HhR
EEAS X SN KR R, T DRI S 3 R B SR it T 2
(1) WTEE v € X, FRBFAR « FMHoR, WES
] ={yeX |z y}
BHEGPFRAICE o FIHERSER K.
(2) B FTAETREIEN L. ITESEMENES
X/ A= {lz] | z € X}.
WRIRAES X X T RSN XANRE.
Wi F 2, R HEPRRRETE SN, HEGNEM P HE]—AAEXT LR R B
RFETC, HENTAEEICE, HRAREAWEEB MM ETE L8,
Bl 3.2.19. EEA B S HAAZAVUAKKES" Ll “ZATAL SN *
Z. NENENX [AABC) 4 AR ABC A%H= 4, TEhEnEs x/ 8
WEFTEE BEAT2)
{(a,b,¢) |]a>b>c>0,Hb+c>a}.
Bl 3.2.20. #H&EA X =R3— {0} L XEN*%
(1,Y1,21) ~ (T2, Y2, 22) <= TN # 0FE1F (21, y1, 21) = N(@2, Y2, 22).

ST L, (21,91, 21) ~ (22,42, 22) KA R (21,91, 21) TR (22,2, 22) LT R —HHFE &K
WEX L AHRIE, RE-—NENXR, ME-ITENENBFRE—FTREANEL
(F#EH) - HES

RP? :=E3 — {0}/ ~

WA AFIE T, AHZEE . FAFREE TR ZZ WAL, BT

1k 3.2.21. Rk G2, ERERINEREG X B, A ESCT @RIk e:,
HmNT X ERM—DEMER. WXTER B e X, B FrErSF M3k

G-B:={f(B)| feG)}
BOFRN B 7EBE G VRN FIOBUE, TR X/ & Wi R A E s .
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G oy BRI AVEE

FUUTINE , BE D 2617 Ja R @A A . Hetn, BRI B BA i LA 1k
& CH I B RO T E R ()" AR PEBUNMKHT B A AR R Y
TR, (BRI 1475 R A A AR AR I BT A2 AL o LRI i AN T LA AR
PRAGEHURIREENE T T ERIR UL, HAR R LT, I I B A AR bR R TR X
¥ O R R BOUAR UL . i, FATERE E® LRI (Ads.2.13)
HAR T B B A ARAR R AR AR Bk . T T ELA AR R ORI, BT AR B4
FIrA B A AR AR AR B PE U TR BR . FT DA 2008, BIFFE LA T AE W A4 A e/ 45

. %
Pl 3.15: ApFRAS {Os e, ez,e3} — {O'; €, €h, €5}

AR (870 ZE A BTt e 7S B A LA P

IJe, FATTHE B L2 i 23 2R S Wy B RERE” A AR AT R AR .
AR E, PrEE ey A R P A O T S IR AR L. O T A
AYHEELG /KR, AR E SRR R, SRAMEIOE 2 AN,
WA Z IR R AR, [Fl— RS B e A SE i e A e (H2, iy
PUE VIR TR RR . BT0A, R BB, AR AL T— A DRy

3.2.3 WA B irsr
T E" p I A% G SR
— i, B F = F(a, - z0) 21 n g0 d IRET (FERsEd=2, n =25
n=3imHm. it FNESEN
Zp ={(x1, - ,zpn) | F(z1, -+ ,2,) = 0}.
TR LA R A IR AR T #7028, Feli4
Xna=1{Zr | FR—"nitdk Z 5.}

—NHAKAE R & ¢ 2NEE, Zr € X, 4, #EHH 0(Zr) € Xpa?

FeL b, ATAE IR R A 6 B — BN @A, HorEEe—
UCRREL (MrAE n x n WTRIHE A 1613 6(F) = A7 +a), JWFR & MAiEH. w32, 13 HIH]
PR R 2 2 4

FATE Sk
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SIEE 3.2.22. (At P& G4E)

B¢ E" - E" R =AM R®, WA FHEE n AR F, R

¢(ZF) = ZF0¢—1 °

%
HEW] ARE X,
Zp ={(x1, - ,zn) | F(x1, -+ ,2,) = 0}.
T=
o(Zp) ={d(@1, -+ ,zn) | Fz1,-- ,2p) =0}
= {1, yn) [ Fod™ (y1,-+ ,yn) = 0}
= Zpog-1-
O
TRRHREMIIECA F o ¢ HIRREL:
fnd 3.2.23. (LA 10 H )
% ¢:E" 5 E" A58 %#, @ F=F(xy, - ,2,) =4 nTdkR%AX,
N Fop Rkt ntdR%AN. .

W] EA B B R—A pRHE-KER TR, U ¢ BREA
PDERE—RER WTE TS, F—HE, STRELE—KERE, LREZFH
H. BN

d = deg(F) = deg(F o ¢o¢™") < deg(F o ¢) < d,

F 2 deg(Fo¢) = d. 0
BRBIHL, X, 0 0 E R AE R IRE o ety FRIREE Xog 1, ATTATLA
SRR A YRE T X,q TPIEZ 5 X 1.

B vh kil e it Wi oy

e S, E? A ik O R dm iR o T E L £k

F(x,y) = ax® + 2bxy + cy® + 2dx + 2ey + f = 0, (a,b,c) # (0,0,0). (*)

N R B iR AR AR L AR S, A P Py RFIAS KRR, B
T E I Rl 273 512 Cr, Co, M Cr, Co FERMAAE S T 25424 LA A7AER] (A A
¢ B? — E? {fif3 Fo = Fyrog. A, WIS, sl oy Btk e it
WA, 5 LR MR RO R R B AT RE R B B . A ATDAER S, (E8E
TRITRERE SR U AT A AR AT AE R i

Wi, 4 6B - B2,

T cosf) —sinf x h s
! <y>) N (sin@ cos 6 ) (y) " (k) ™)
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AT WA . TR0 EEFTIERIE, F o o 982 — K7 #E, I H il
F(z,y) =0

Ji i S Hh 2R BR F
Fog(r,y)=0

Fr e SR IR AENIMAAR N 2 S0 e, MMATRARFEA TR “R—4&” #h4k.
FETORTE A4 T o RFrA W i 2. Je (%) HHaG . ENIMAAR e (%) R
TR
Fo¢(x,y)=dz? +2xy + y? +2d'z 4 2¢'y + f (F**)

Horr
a = acos?6 + bsin20 + c¢sin?0

b = (¢ —a)cosfsinb + bcos 26

¢ = asin® @ + ccos® § — bsin 20

d' = (ah + bk + d) cos 0 + (bh + ck + €) sin
¢/ = (bh + ck + €) cos — (ah + bk + d) sin 0
£ = ah? + 2bhk + k2 + 2dh + 2ek + f

WL B 6 = 2arccot T N b =0 b=0, mue=0), MITH_KEEEA RAM!
Mg e 0 2, e (%) 2

Fo¢(z,y) = d'z® + y* 4+ 2d'z + 2e/y + f'.

B TR B4R BT
a'd #0.
BCFR A, o (2.y) = (¢ — Gy — &), WIEMEFBZIR, T
Fopod/(v,y)=da®+cy’+f"

/ /

Hep 7= /= d(%)* - d(9)%
BT F=0 < —F=0, FARTRIK o > 0.
HBE 1.1 dd >0 H f">0:
W RETCAE, M C =234
B 1.2 o/d >0 H f"<0:
IEE AR A

.’IJ2 y2

_f///a/ + —f”/c’ = 1’

T C =HhTA.
S 2 0 o G I o, WP A R A 4 R — R . it S
=—f"/d" >0, B=—f"/c >0. FEWEXHRINGE

562 2 $2 y2

—+E_1 1 —+@ 1.

B, # (a1, 1) = (B2, o), WEXPIATT AR P AR AHG IR ALK AR A R 2 —
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FERT (B3PI 90 BERIFERER (2,y) = (v, —2)o BURNEHREE o > B.
WAL, #H o > 1 H oag > Ba, HANHRRACGRFEIFERIMGE , D0 b W R A 5 O
KA AA A SRR IS R A A R . A, AT = o, B1 = fa.
TREAVEH T : FEXFERT, C NIRRT &S0 T HAGENH T T iAW
[ i o ) — A -

x2

y?
—+==1, a>p>0.
a B

B 1.3 a/d >0 H f/=0:

BEI T AR ME— I (0,0), MM O=HL4E.
B 14 od <0 H f"#0:

IR AR AT AT

1,2 y2

7fl//al + 7!}(‘///0/ = 1

M C =X 2%,
FEIE 1.2 250U, ATIER : FEXAPIE oL T, C FERIAZS T S84 HAL
SFH T BB 2R P

2 2
%—%21, a, >0
B 1.5 d'd <0 H f"=0:
SR I R AT DAL g
T
==

M C =—X A H L.
BEIE, AHEER: FEXFIESLR, C FERMAZR BN 24 T BALSF T F ik
RHELFEP A

y=tkz, 0<k<I1.

HT Fo¢ K%L, o, ¢ BA—ANIET. AWRE o #0 (ko =0,¢ £0, %
LHERERE S, (2,9) = (y, —2) JFRAT o’ #0,¢ = 0). BEH LT
dl
¢"(w,y) = (z = =, y)
JG, At

Fo (z,y) = a'z? + 2y + f”,

¢)O ¢//
——
52— NI R AS e
Hrp 7 2EE
B 2.1 ¢ #0:
LR AR AN

M C =42k -
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E—2 M, ATPANERH : EXAEOLT, C FERMAZ S T &M T HAGE T
A LG R — A
y=ka?, k>0

THIE 2.2 ¢ =0.
R E BN o, f TR BE— 255025
(i). d'f" > 0:
W TR, FRATRRRIE C =%54
(ii). ' f" < 0:
%ﬁﬁﬁﬁwﬁx—i¢:Z,Mmc—~ﬂ$ THZ.
— T AERFA T, C RIS F S 0T VST T ik
?ﬁﬁ%ﬁ*%—A-
r ==k, k>O0.

(iii). f" =0
Berf Ry ¢ =0, MIff C =—Z&HZK.
TSRO, I EAE AN S i i AE RIS R BEASE (ateson . TRbR
£158)

AL 3.2.24. (PR thZem Witk 5 3% )
E? ﬂP&T Kol R ERRE R THFNT T2 8 Kk —:
1) =

2 #Wﬁ.w +% =1,(a>p3>0)

)
3) ek

4) RWEZ — L =1,(a,8>0)

5) —rtAR A&ky = +kx, (0 <k <1)

6) Juihk y = ka?, (k> 0)

7 —xtF 44 = +k, (k> 0)

8) —FAK

BRR ey =Ry BHTFN, Fl—RFRRSHATEFoy =k RLTFH.

(
(
(
(
(
(
(
(
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3.3 LU AW oy
A AR

A X A B PAKRkmdmg s, MAERKERT X THoh 16 KX,

(£%) Mo={[z"+1=0]}

(+@) My = {[2>=0]}
(—3-F4769F @) My = {[z* —a =0]|a > 0},
(#sptd) Ms = {[2° — ay = 0]|a > 0},
(A&) My={[z"+y*=0]}
.%'2 y2
(W@ 4 d) Ms { a+b—1:o} a2b>0},
. z? P
(15 ) o ) Mﬁz{{cﬁb— :o}a>b>o},
(—stda ey + @) My = {[z? —ay®* = 0]|]1 > a > 0},
2 2
(ﬂﬁﬁ@)My:H%—%AJ:OaJ>@,

A
(XX@#@#%@) MQ_ Z_?—i_z_o CL,b>0 )

(&) Mo ={[z"+¢y*+2>=0]}

a2 2 2
(Mﬁ@)MH:{EHﬁL+i_1:O
L a b c
M a2 2 2
(fetmmm) Mo ={|Z+L 2 1]
L a b C
@) Mis={|Z+ L — 22— olla>b
= 13 = -a+b 22=0|la>b>0¢,
a2 2 2
L a b c

AP RE Rk B @ENKTRT REN; B—(k_kddd,

B ok d AR AR T 3 T AL RS

a2b20>0},

aZb>0,C>O},

a2b>0,c>0},

ENCELE S &5

e iR, AN R A 15 28 HidroRIE Moy, My, My, Mg RF

R RUER EHE3.3.1,
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—NICE, K Mo, M3, M7 WZEH— NS &=MfE , Ms, Mg, Mg, My, Mz FHIZEH NS
HIfE, RE My, Mg, Myy PRZEHEAZSEWE . RATE BIREH Mo, My, My, Mg
ZANA) R RERR R R i i R bR AEIE X FRUETE AR i R B0 Rk it
JURIMPERT LT . AR S m b fe,
MM AT FroAbriE e, JUHEWSRNAE TR, R R e A & &),
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%2, JRBULR
W R i S b {F =0} 4th, Hb F 2— 1=t kZWiX
F(z,y,2) = ax® + by? + c2* + 2day + 2exz + 2fyz + gz + hy + iz + J.
HT IR L, Fflid
Fy(x,y, 2) = ax® + by? + c2* + 2dxy + 2exz + 2fyz
PAM
Fi(z,y,2z) = gx+hy + iz, Fo(z,y,z) =]
BROE? h RN A AU, BB R R AR I A R Fa(x,y, 2) IR CIRA
W wy, xz Kl yzo MK, ATABAETIANN R, WAL B® hEE B? diitss, FHEm—
SR TR AL AL TRATIAE 2t AR A5 R T H SR R R IR AT B Bt B vy
(T AR, DA, EEE TR By XA, dmpIA.44, A
Fy(z,y,2) = ax® + by* + 2% + 2dxy + 2exz + 2fyz

a d e x
= (:U Y z) d b f Y
e f ¢ z
T, “WRAY Fy XA
a d e
Co=1|d b f
e f ¢
B RIREE. RIEaEA 413, FEAERPRIEACHERE A 15
A0 0
ATC,A=1 0 X 0
0 0 s
Hhy A RFFIRIEACE, 284k
x x
¢: B3 — B3, y | —Al y
z z
e M RIRAS R (i) 1T
x
u=|y |, C=(g h i), CA=(a 8 7).
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iy
Fo¢(u) = F(Au) = Fy(Au) + Fy(Au) + Fy
= (Au)TCoAu + C1(Au) + j
= uT(ATCyA)u + (C1A)u + j
A x
= (m y z) Ao y | + C1(Au) + Co
A3 z
= M12® + Aoy® + Asz” + ax + By + vz + 4,
Hrr (M| > [Xe] > N3] VERREH KW Fy ANMECHZ, FrPAMMEE Co AN2FE, MM
Ay # 0.
11 3.3.2. (1) AR FRATAMEE & N—IREPFREER &, T3 A, Ao, A3 PAK
IR IEAZRE Ao ST S B 43 R AR 2 R BB 2R 580260
(2) 52 b, R UHh T SEAT WA AR 3R 1 4SS AR 2 et AT X T R R U
A" X RBIC R TESK . TH., 5T =B PREEBUE R A" 32t AT
BBy et ABOHIE, e v AT AER LRI L 5em, 2002058 2 55 27 . i
PA, HHEULAATZ <ML AEEE R T i m 287, A < =t
TR XA U )8, J3 AT 9T — M) PR REFE IR SR F Al X MR A

95 2B, akvhg

T, FRATUERA T 0] DARY F efs A8 e, (A3 ki S o RE onfmin,
TR, AR e 5 B IR R B3 F)

F(z,y,z) =Mz + Xyl + X322 +az+ By +yz+5=0

g, Hid (A] > (A2 > | As] HoA # 00 BISR Ar, Ae, A3 39FESS ) DR MEE A T R4 A8 4
KR, MIMASEIEAERE RN R, XAHT “4RERn7 —RiimmER. Ak
TR, EF%8

o TTBHLEZECHEMIHIE

o XITFH—2, FHEAH “WRSE”, HIEIHARBSEON R T ASE IR

BN RIIE BN EB, 5 = IIENANE @ k2 18 %) 3 5E.

BB 1] M # 0,00 = A3 =0,

W F(2,y,2) =0 B ALY AF(z,y,2) = 0(A #0), AWk A =1, Mif
F(z,y,2) = 2> + ax + By + vz + J.
RSl s 1T
T ap00: B> = B, (2,y,2) = (z — 0/2,5,7)
Ja, ATPARE e S W AR TR
F(z,y,2) =2 +by +cz+d=0.
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B 11 b=c=0,
BUHS R At e, HP
22 +d=0.
LR d TS
o d>0, Ui} 22 +d =0, Jofft. itk S Mk (Mo).
od=0, WHf 22=0, Bl =0, &k S HFHE (M),
0o d<0, IHf 22 =—-d>0, HJ
T = i\/—7d.
WS RPATII A (M) .
VEE R AT A R B 2v/—d. B NR S SN oA BE B, DA
{22 = —d} = {2® = —d'}(d,d <0)
=2V —d=2V-d
—=d=4d.
B 120=0,c£A08 c=0,0+#0,
o SHIT ERL AN (ierth b a? )
(a:,y,Z) = ($72’7 _y)
AW b # 0, = 0.
#r b >0, WIRTDAR H eG4 (s ti4r )
(x,y, Z) = (—x, -y, Z)
P2 MR b <0 BIETE. BT S BIRER
2?2 —by+d=0, b>0.
PHIRE AT
(z,y,2) = (z,y +d/b, 2)
A, S RRE B WIMAAR A R A
2 —ay=0, a>0,
EES S ZiytEm (Ms).
o BN RULHHA RIS EL a 25 BRI b P A1 -
2 _ _ — 2 1
{2 — ay = 0} = {a® — 'y = 0} }:
a,a’ >0
ﬁﬁt? ‘L&
¢:E* — E°
T MHERE A= (aij)sxs FIFPEE (a0, bo, co) A AINIMAAS S, H 5
o({a? — ay = 0}) = {a® — 'y = 0}.
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oy

2% —ay = 0 <= (an12 + a19y + a132 + ag)? — a’(ag1z + azey + azsz + by) = 0.

FATRE 2* —ay =0 5 z LK%, FroAbsks
a%g =0, das=0,

FR
ai3 =0, a3 =0, (/‘}\l—]ﬁ)agg = =+1.

¥ ass = —1, WPAMN BT —FE, B A e A S ass = 1. Fil AAT =
I3 AT

azy = azz = 0.

Jir PA_E iR 7 RS

22 —ay =0 <= (a112 + a2y + a0)2 —a'(ag17 + agey + bg) = 0.

XUt BH T T MR AR e (i o fh2 2 Pl s )

e 00
Y a21 a2 Y bo
L {22 — ay = 0} Wik {2® — ay’ =0}, Hob a0’ > 0. FRMFH
W RERH o = o'
T 1.3 b,c# 0.
LA R
22 —by—cz—d=0.

BIERUTHEIE 1.2 TRE0HE, AR ¢ > b > 0. AT

b —c c b
x,Y,z2) — (2, + z, + z
(@:9,2) = ( \/b2—|—62y Vb2 + 2 \/b2—|—c2y Vb2 + 2 )

JETIREAE N
2 — b2+ 2y +d=0

MR AR 1.2,

AL # 0,22 # 0,73 = 0.

PR e, AWRIET S RN
F(z,y,2) = Ma* + Xoy® + ez +d = 0.
THE 2.1 MA2 >0 H c=0.
WA A F IRPA-17 DR 4
(@,y,2) = (y, —, 2)

AT DA A2 > A1 > 0.

PP RELR d S

o d >0, M A\ja? + Moy +d =0, Tff. #ix S Kk (My).
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o d=0, IEH} Mz? +Xoy? =0, Bl z =y =0, # S HEZL (My).
o d <0, I S WAL R

2 2
T n Y _1,
—d/A1 —d/Xe
RIJE4n
22 g2
—+Z==1, a>b>0.
a b

Ot S MR (Ms).
EEVLIRRISE a, b 2 1R R BRI T
G+ -u={r+y-1
a>b>0,d >0 >0
FUEPIRAGIE 1.2 25001, W5ttat M.
1B 2.2 M2 >0 H c#0.
L, MR ARG A2 > M > 0. Gl 2 BT pgrRs, aIAAREGBE
d = 0. PR e Az

}:>aa/,bb'.

(z,y,2) = (=2, —2),
A PAARGIRSL ¢ < 0o QERALERYE, TR G ekt AL e
(z,y,2) = (y, =, 2),
AN LME S 1N
1‘2 y2

—+=—2=0, a>b>0.
a b

WOES S AR (M) o
KRATIHE 1.2 Mihe, ATAIERAAFBISEL a, b 25 AN [R] A AR 52 4 47 T -
2 v v =2 v,
a>b>0,ad>b>0
YT IR A o
'I‘%ﬁ/; 2.3 MA2 <0 H ¢=0.
AEHERE A1 > 0> No. 28 d B1HH 0 492
o d=0. WHIHFRR Ma® + hoy® =0, AP
> —ay =0, a>0,
il S XM H T (Mr).
AHELSIE -
2 _ 2 __ — 2 1,2
@-wr =0y =2 -a=0p |
a>0,a >0
o d# 0, M HHEFE A

($,y, Z) = (yv _1:72)
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AIPMB d > 0, MIILEE S i fidk

2 2
x——y—+1:0, a,b>0.
a b

WOES S AR (Ms) .
FAMRIRIEIAE “ANFERSEL o, b 25 A FERPOU AT AR -
2 v =0 ={% L +1=0} }:md’bb,.
a,b>0,d,b/ >0
BIK 24 Mo <0 H c#0.
WIR T AR A1 > 0 > Noo PR 2 D7l F#%, WA d = 0. 1
A, HEATEAE, S TR
1,2 y2

— —==+4+2=0, a,b>0.
a b

HUHT S AUl T (Mo).
AT R FIRZHC a,b SR R (% {E2])

{%f%+z:0}z{§—%—?+220}
a,b>0,a,0/ >0
A, A, Ag # 0.
B, A, RTPAME S BT REAE
F(z,y,2) = Ma? + Xoy? + X322 +d = 0.

}:aa',bb'.

TEIE 3.1 A1, A2, Az A5
ek “FEPA-17 PAAIESRE , FIDAARWIRIEE A3 > Ao > A1 > 0. PRI d 95T
SOHE S
o d >0, BLH} Mz + Aoy + N3z +d =0, Tifft. kS M (Mo).
o d=0, B Mz + Xoy? + X322 =0, Bl oz =y =2=0. S NH¥H

(Mig).
o d <0, I S RN
2 2 2
=1,
—d/\ —d/Ay  —d/Xs
HIFiA] s s
Ty Y 2 1 a>b>e>0.
a b c

WO S SAifERE (M.
BEVIARFZEL a,b, ¢ 25 1A R BAHERTE -
S =n={Z+5+7=1
a>b>c>0,ad >0V > >0
ARG - R a > b. il EEEH b B A EE RS Al @ = o
HCET AR @ FE5E— DRERT RN 25 ek, e Ry K

}:>aa’,bb/,cc’.



3.3 Rk dEag R %k

Blr, ANIMTHERE

2 2
{%—1—%—1—%21}(\{3::0}
IR A 1]
2 2 2
{—+ﬁ+——1}ﬂ{fc—0}

T P R A e E5e (B0 B 2R R i KA ) BRI ANGE b =
Vie=d. a=bmHERM, HARHHER.
1B 3.2 A1, A2, A3 FF5 A4 AR
FIERE A > AL >0 > s,
WIRFLIR d (AT 4G e
o d <0, ULE} S WHFER 1k N

2 2 2
Y Y 1-0,a>b>0,¢>0
a b c

B EE S A BRI A (M)

TR BIZH a, b, ¢ 2 HR R SO T -

{%+%_%_1:0}E{%+%_%_1:0} }=>aa/,bb/,cc’.
a>b>0,c>0,ad >V >0, >0

BAEQTR : B UTE {2 + % — 2 — 1 = 0} I TR,

W“*%ﬁm”MM%

2

{7 % 20_120}m{220}.
T, E? A m A
z2 g? . oy
{-+5 -1=0} A {—+ﬁ—1—0}

R, M a=d,b =0, HRIERZHIE O Bl O. X ZRIAk
’Ez“?ﬁ%z%*’l\m% M

W 22
{7 ——?—1—0}ﬂ{x +924+22=1)
ey
1‘2 y2 Z2 2 2 2
{(C+5 -5 -1=0n{"+2+2 =1}

HIB AT ¢ = ¢
o d=0, IH S KRN
z? y2 2
— 4+ = —2°=0,a>b>0.
a b

HOET S AR (Mis).
e MRV FEIZEL a, b 45 37 [R) AR [ T -
2 v 2 v =2ty 2
a>b>0,d >0 >0

LT - PEARAZSBAE E MO L, SORXERE] ¢(0) = O, MIf
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¢ e, TR, ¢ WS zy TN vy T, W oo B4
(0,0,2) A (0,0, %2). BEE LR H)G, Wik ¢ frREF 2 fll_ER S
A, MM 2 #id o BlEREH . T2, EEpRmEgEmE 2 = 1oerm
Teess PR 24k, BInf a=d b=V
o d >0, UKW S TR AN
132 y2 2

Y Y 1= 0a>b>0,¢>0.
a b c

HCEET S AR HE T (M) o
BATERAEAF FIZEL a,b, ¢ 25 H R BB T B 1E >
{%+%_%+1:0}E{§+%_§+1:0} }:>aa',bb',cc'.
a>b>0,c>0,a >V >0, >0

O ASFEZEy il A —FF

F, WA AEH S, BATIE BP A RERE 4k 15 25, IFIEM TR
O R S EO AR R emiss ) @A —HFR. &g, BB X i # j,
FH M; PRI G T M; il b TS CSUURARY ar
B, Ho5hz — R 2O S R T A R A R B S Lk LS R T
TRHNER (B o R ORI, B AR ko . BTRA, ENTRTREHBIRYRA (fF
E? FRNIAAHT) 4

No: 7258, Ni:a, No:HZ, Ni: BAPATHEL
Ny : WA E L,  Ns: Mil,  Ne: ik, N7 XUk

Bl S C B3 h—AZukilliii, H C B A—AF, ¢:E — E* PRIk,
S =p(S) H_yihim, H = ¢(H) A, Ho(SNH) =S NH'. A[PABIE (@) :
MR i # 7, My 5 M; i il 5-F Al s R &R BUE A . BT M; 5
M; WA R AR & A TH .

CREFRATTR 5E B TR ITA K T 402, AT SE R T BRAGTIERA .
7E 3.3.3. B dp) ik i T 7R R AR AR R 1 43 2R T Ul TR 2 4 2R B — A
MR A, B axmsssdgrionn FIERZERI . —A>— i) L2428 )
AR LRI UTR S I — RSN KR RS BEEESH
R, EESHT T A,
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2] 3
L [FEE R 8 H ]
IEH 5 #3.1.2,
2. [E& 4
E B 4 3. 1.8,
3. [ 4 BB R A F T ]
(a). RIA—FEE&, H—BFTEH
Ax + By + Ciz+ Dy =0,
Aox + Boy + Coz + Dy = 0.
EHENME I HTE, HFEHEARR
AMAi1x + Biy + C1z 4+ D) + p(Asx + Boy + Coz + Dy) =0
H A2+ 42 £0,\ p€R.
(b). B a4 E S PraFEe T,
4. L EX]
(a). A% FH N+ Noy+ N3z =D, Ny =0 B JLAENEMAFL?
(b). %% FH Niz+Noy+Nsz =D, & v = (v1,v2,03) i# & v-(N1,Na, N3) =0
WL EXRMT A7
= a1+ tuy
(¢) BERAK Sy=as+tug , wr #0 HJUTEXEM 4 ?
z = a3 + tus.
‘ {N1x+N2y—|—N2z+D10 ‘
(d). FFHEL , FE v=(v1,v2,v3) #H 2
Nixz + Ny + Njz + D) = 0.
v - (N1, No, N3) = v - (N, N3, N3) = 0
WL EXRMT A7
5. [ A2
(a). ®A§B1L1 KRG, HETFEN=MTamAgHUFTE. KiE: FNMFEED
H—MAnrE, HEMe sV AN TR, nREAE, WEE—,
(b). MEFHAE—MANTRE?REFTERARAMFARL AN LA TAE?
(c) RA§312 K5, LHTHAN=FTRHANMTE. KiL: ELELED
H—MANTR, BERLEENIXNANTE, wREAL, NWEAE—H.
(d). MEBELAE—WAN TR I BLELXBRARALRAB AN AN TR ?
6. [EZATE T 1E]

AR E W LT RE

Tr —ajl Yy —az Z —as
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(b). B H
(c). &R T T3 2
(i) L1 FATT Z Bhey P
(ii). 1 & XY FHERZ.
7. (AR H A
(a). Kif: =ZKF®@
Niz+ Noy+ N3z =D, Niz+ Njy+ Njz=D', Nz+ Njy+ Niz=D"

R — R REFUHRTHIX
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4% 1. 2t]

Ny Ny N
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1.
(¢) LM EAEL I BATH o E7HL2RBEEX I 5FH o F477
8. [k AFREJUTHA]
EL—KRAFRX Nz + Noy + N3z < D R FEG—M, WEZE (reuvm).
F: BINZA—RAERABNRERATURA T RAZANHTETE? ZA R ?
WA SRR T BT R ALK E/\ R B A3 7
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KIE: & A= (a1,a2,a3) B FH Niz+ Noy + N3z+ D =0 #5554
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r+z+y+3=0
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dJr—y+2=0
(c).
dy+32+1=0.
20 —4dy+2=10

(@.ﬁ&{ Zi ]
3r —y —22=09.

FHEE.
11. [ 4]
KT ey oy
(a). #t & (0,-1,4), EHEH (2,-1,0).
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12.

13.

14.

16.

(b). ®t & (=1,-5,4), FATTFE 3z -2y +5=0,

(C)‘ jiﬁ (1 3 5) (7 -2 3)) (2707 73)"

(d). 7t & (0,-1,3) fn y #i.
20 +3y—22—9=0

(€). itk (1,2,1) FE & .
3r—2y+32—1=0

(f). #IEE, & (6,-3,2) HEETFH 4z —y+22 =S8,

(%5 ]

(a). K& (1,3,5) Bl & 27 =1 = 2 whgm,
(M-*ﬁ(,,)J?ﬁzwﬁy+w—1_o%ﬁ%o

[T A 4]

FREEWEEL L, HFEQHH
r—4 y—-3 2z-8 Fo z+1 y+1 =z+1
1 =2 1 7 -6 1

(a). WA L 5 1o 7.
(b). Kkl &l yAEETE.
(c) k&#EE L LERE—RE L LEE— R REAR T R oy — &7 &.
[= ok i ]
(a) AEBTUE & +% -2 =1, K FATFTFHy=0 A5 THR&E—
SR BN 3 ol
(b). kit & (1,2,7),(4,3,3),(5,—1,6), (V7,V/7,0) I & 62k E ¥ 42,
=0 sz =72
@-*ﬁZ%E%{ , ,{ R T #9
y—z2=2. |z+y—2+2=0. |y—2z=0.
.
X z? + 3y =
(d). = I8 oy 2% 0 9% y R — A, KPR e o7 A
(). Kr—HKHKL » Mgk — A, VTHH Iy b w77 gk 7
(f). % la] > 1. KDL (0,0,a) H 4w EL B 3 240 T 89 18] 4 8 07 72 .

- [(Xa5F 9 x A

A X A—Fzke, X EH—IMRIgREE X LW —DMTER {(Xitier, WAR:
o X = X,
i€l
° Xiﬂijw, Vi j,
RiIE X EWENXAEREENRSFE——X R
[Fh % (BR)]
AHEHTHEGELEFNXATHEFNEES -

(a). ZEFIAEE, SNXAZAATFHERIFEHEN KR,

(b). ZEAFLREE=AK, REANELHEFFSHENXR,

() THFLAREA=ZANY, FTENEZTHIFSHENXR EI50).
(d). FafrAEL, SNXxEHN “FARESR".

I7. [#HhxFR: EL a4 T]


xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮

xyuan
高亮


3.3 =R Ay NIk 4K

(a). £EA N2 = {(a,b)la,b e N} L&
(a,b) ~ (c,d) ©a+d=b+¢
(a1,b1) + (a2, b2) = (a1 + a2, by + b2);
(a1,b1) - (a2,b2) = (arag + bibe, a1by + agby).
IE 9
(i) ~ B=MFMKR
(ii). + fn - AHE N/~ ERREH,
(iii). (N?/ ~,+,) A#T (Z,+,).
(b). 7 R3\(0,0,0) k& X
(x1,91,21) ~ (22,y2, 22) & IA € R\O, 45 21 = Az2,y1 = Ay, 21 = Azo.
EH
(i) ~ ZE=NMEFMHXR.
(ii). # [z1,y1, 21), [T2, Y2, 22], (23, Y3, 23] R=ZDNFEBEN X, H (21,91, 21), (22, Y2, 22), (23, Y3, 23
A (0,0,0) W RHzEE, MARENE (21,91, 21], [v2, 92, 22], [¥3, Y3, 23] £ &
EEH. EALELEXMIAEREH.
18. [F# & e %]
H B2 TR S et T T M A
19, [R 4T Hy &7 R 4]
(a). BHIEFE Az + By +Cz+ D =0 R4 H L ArFRA R
(b). EH: FEARAMEEARERRT S, EEERRHGEEZNERTH,
20, [RAHER Hexd L #y 4 ]
MHTEEHRE bl = b} +03+03 =1 B E b = (bi,be,b3) € B, R4
Ry, = 1d — 2(by, by, b3)™ (b1, ba, b3).
(a). ¥ R} = 1d.
(b). A E FRE=ZAWWERHAE vi,ve,vs € R3 #18 Rpvy = vi, Rpva =
va, Rpvy = —vg.
(c). IE¥ Ry REANRFAZHIFR MM ERHGERE, RZIATHEERALH
R, CFiER o M ERHMERE—E M Ry.
(). X¥F b1,by e R?, HHF |by| = |ba| =1, B3t 4 B HHIEH Ry, Rp, £— N
ERHEE,
21. [3 &=t i A2
(a). % R PUEK | AHM RS R WEKXTFE o RS Ra, HF o &
Al
(i) ¥ RipoRa X TFE o WRA, H¥ o B a & Rygpn THIE.
(ii). IE®] Roo Rig W 2—/ N4, HAREERHFE.
(b). A (a) IEAEF N iEst Ry g, 1 Ryp, B3 L f1lo RT—8K P, WAES
Ry 9,0 Ry, WRE—MiEde, HEEstHtbd P A
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22.

23.

25.

B s EREoW Rt E R A

[ 44 2 e o 20~ R ]

BRAETS ¢ B> = B> WAKRHRA (v,y.2) = (~y+ Lo+ 1lz+1). K# ¢

AR E R A e T, FHREGREHTA.

(B2 #y A (R 2% 4]

BT E? BREEREHK

d:E*xE? 5 R, d((z1,11),(z2,92)) = \/($1 —x2)% 4 (y1 — y2)%

KM o B> > E* R_AHRKTEEHRIGKTHE, £ o HETHERMH

(i) ¢ RIFIEE, B VP,Q € E?, d(P,Q) = d(¢(P),(Q));

(i) ¢ RFFE M, B ¢ RFEFAWALA MEREFE.

58 R A T I A

(a). HBLE? #th & vuo = (v0,%0), EXF#H Ty : E? = E?, u u+ug. i
. FHERELTH.

(b). MEEHAE 0, TXELIRRER O W (HEt4) wEH Ry : E* — E?,
(x,y) > (z-cosl —y-sinb, z -sinf +y - cosl) . FoiE: X FFH e s 2 MR T H .

(c). RiE: B? #AIRZT# R T HI kit 44

(2L =R 2 TA ) ALK E]
HFEEEETL KSR F(r,y) = ax? + 2bxy + cy? + 2dx + 2ey + f, 4
a b d
L=a+e¢, L=ac—b, Li=1|b ¢ e.
d e f

BRERMKZH ¢ T, A

Fo¢=ad2>+20zy+ dy*+2dz + 2y + f.
A :
(a). Iy, Ip ZERERE B EARE (W at+e=a +cac— 0 =a'c - (1)2)
(b). £EZ

a b d x
ax2+2b$y+cy2+2dac+26y+f:(:1: Yy 1) b ¢ e Y
d e f 1
KA
a v d cosf sinf 0 a b d cosf —sinf h
v ¢ | = —sinf cosh 0 b ¢ e sinf cosf k
d e f h o1 d e f 0 0 1

FELUH I ENEEHRAERE.
(o) WE I, Io, Is WAF 55 8 KRR AL KL AWM KR .
[Z K i 2 By A7 VT ]
LT 7R okl & RET B, A BR:
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26.

29.

31.

B 522 4oy +2y° — 242 — 12y + 18 =0

). 22 —2xy+y? +22 -2y —-3=0

(c). ta? —2xy +ty? — 20 + 2y +5 =0 (3t t #473tib)

) T ER 3 mREME, PHEHNERLERMEREKE, WRERY

&, HHECHT R RA, wR 2N &, %0 C TR T4

(=K & sy AR Y R

KT Z Rt i oA AR A

(a). zy —yz+2=0.

(b). zy+yz+zz =0.

().

(d). 222 4+ 9% + 22 + 22y — 222 = 1.

[ 2 4 il HE AT A2 Loy (L 2 |

Blyi=1,2 4 B #HEALRGEL, T ¢ : B> - E i = 1,2 BHMRIKRET .

RIE: X TFHEE PeliUly, #A ¢1(P) = ¢2(P), U ¢1 = ¢o.

[ R — % R i ]

WPRERN1<i<5) AFEWH 5 M, HFPEENATEA.

(a). KiF: FEE—W _RBEFHETX 5 PME.

(b). BEHABRT, BEZRBEEEFFMN, WEME. @&, #Hhaz—7

(c). Rt (=1,0)(0,-1),(0,1),(2,-1) #n (2,1) oy R & W T . CEM 4
% 7

(%32 ]

ZER BHWFE a:y+2=07F4 P0,2,0).

(1) kB FT a 53| P JEBEALE W G HLFE.

(2) H 7 LRI RAT 4 M E I 2 ISR

EEE

(a). SRR FHlE. HFit S HEKR, BHFELLEE S, Wk S A
PGl EH B NME S+ -5 =1 REKH.

(b). BT BAMILE (24, 5%, TH, RAFAINXTE, 46EH, 4T FETX
WMES, TH—X KRB ERENE. KEZEXHEHSHIEA.

[Zx ¥ E 5 & K&

%R §33 KEMILT, W C=SNHC=5nH,

(a). WU C,C" =K.

(b). W C 5 O £BAF.

(c) WIETR, TAEKZKEELE.

(d). SXTHERME 2°+y* —2=0, BRI EL LA TR LN k%,

22+’ + 22 —xy —yz—zx— 3z + 3y = 0.
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可证明两个变换的A相同(在坐标系上作用结果一致), 之后平移项a就很显然了
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32.

33.

No N1 Ny N3 Ny N;s Ng Ny
My | +/
My | v
My | v
Mz |/ VARV v
My | vV
Ms | v VooV
M VARV
Mg | / VoV v
My v VooV
Mo | v
My | vV v
Mo v v
M v oV vV vV Y
My | v v v

[n 4 BRI 28 J6] By 22 3]
Bn>2 BT E ATERES R K
d:E"xE" =R, d(P,Py) =Y (x;—y:)?

=1

Ha Pr=(z1,22, - ,xn), Po= (Y1, ,Yn). HHE ¢ :E" = E" i R d(o(P),d(Q)) =
(a). KIE: HTHEEAE uo= (21, - ,2n) €E", FTHLH

Tug - U H> U+ U

R— VAT
(b). RATHRF 2
¢:E" - E" é(u) =ud

WRBA “HRRETR, HF
I, o 0 0
A= 0 cosf —sinf
0 sinf cosf

iE ‘R iR MEEELH.

(c) AR MEXKER, BEHRE AAT =Tt n NMEK. FREH
¢:E" - E", ur uA.

BiE ¢ EFELH.
(d). KiE: E" WHEBFBEREH L v ud+ug, HF AcOn) REXIE, T

u e E™
[k a2k NRSET A F |
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(a) MTF R B ELREEEN 2.1 24, RIEFARASHALH T ARG SHE.

(bh). FF-RBELEEEEL 32K d>0, RIEFRASKALE T IARKHE.
34, [3 x 3 XA By FFAEAE 5 4R AE 1 £]

E_REBERRERY, AEH-—IMOERE

SNTEE 3 I AfRiE, HFAE 3 IHFREXE AT =114 >0) 7%

M 00
ACAT = 0 XN 0O

0 0 X3

TEEE—MTHE N,i=1,230 AHEE 4
fA) =[M3—-C].

W f2—1M=KkEHA.

(a) KiE: f EDH—ANER AN, BFARCHE v 5 Cur = Mus.

¥ou FRAEFF {u,uz,uz}. A P = (u1,ug,us)’.

(b) L% PPT = T.

A0
c

(d) EH g(N) = A — C'| ARALEAR, 2AH Ao, As.
A
(¢) ERHEAMMKERE B #% BOBT = [ 0)

(c) iF ¥ PPt = L HE O B2 B ARE.

0 A3
1 0
(O 4 A=| = | P ER AREREZDHAERE.

35 [REFFIR S BB MR E e 2 e 40 LT E 9]
KA FREB| AT BB ARFREER O e R Ty E#,
(a). LB BPMER 0(0) =0 WRERZHETHE KT MRHAWE S,
(b). & ¢: B — B B—ANHR ¢(0) =0 WAlkESR. THALMFTERE ¢
W iRkt i, MWTWIEH o B— e E#. THER ¢ #id.
(). FEAPERNO R PAP =p(P), BQ=""1"20.
(i) EFBHRE (1) BE P cR\NO. & P, = oP) 4 P W&k E9H:
@:H;&¢a
(iil). FEBUH E (1i) W& PR3\ O.
a. F P=P,iEHHZ OQ & ¢ Wyt
b. % Py# P, | PP,P, Z=ZNAFHE. & m AE—G4EL OQ
HEHTHL PP TFE. X0H, & m A—EEEHL 00! H
FETHEL PP, WFE. A (i=mNm K m f1omp K& W L
B oo Wk (in BV oT) =TT et % oT) AARATHSLE, B

K o(T) Bl O, P, Po thIEHE £H 8.




945 4 5 LTS5 3E

4.1 BRI A

LEFRATHAT— N B EE R RIS RS J U2 B AT A7 TR R D i, X
AN SRR B R A« bl E2E” B A i AR < AR ke
FEAE WS 7 o), FEE B BRI R TR . PR 2 A] i 23 [R) 56
FRUASAME A B R 4307 Oaemdted) . JUTEIF N AR EARR TR, B
ARy Kb FMIXFOLE . T/ 2 KRS

19 22 2 B L2 @ AR U2, AR B BB SRR BT LART T i) = JLART ] A
BB AT I A I A rpas i) 8 Rl . ISR SC R, BT JLAT (o
ZIEMB AL R ) BB AL B B LRI R . B, TR
RESAE R L33 (H2, WA= e s, 19 el Um=am g
S APPSR W I P A J, s T LT 3 5 AR AR LA
PR, FEX B U 2 S rf, M4BTI S | ATE H 248 BRI U4 (a7 skim L 5 3t LT
St o), HIEELAMAE (F—sm ), S ZEAS IR0 J LT 24 (o anmk s s i) En , B Rming esk, pAK
grpronie) DARFAFNY: (niim 1)

TERXHE—NERN, AMIFREE  JUTEN LR A7 T R XA, 1872
10 A, 14X 23 Z vk AR IR AR RSB A B R R TR kbl ok
JURMERR SRR bR B 527 B/NIHT, BSR4 9 BRTHEAR S, 120 U222 7SR AR
B IAZR” . MAEX M FLEE 0 5

RETIMFLEFRBET REN LR, REFELEZAMEZ—ZH, T
ZHAEAR—RILTFHEREN 2 X, FEAEMYRHERE LT AT X
AL RKX, KAREFE-FEULAENTR, REREMHAEHT .

LEXA A, a3 R A H R P (C. Jordan, 1838-1922), 25 (S. Lee, 1842-1899) 25 A\ & i
RAVAZAE rdr) WEARGE— T 4B LA R B U224 30 BREQJUAT, JERRIUART (ki
Sty FHE LA H8 BB LT B ) LA R AR 2R e AR R A2 i Mo
H R IEMEHD I TR LT, GBSO U B FERUR BRAR I N IS BT, THhfhas 2
WM i) R AR PERR, !

BRI 5A 10 7, Aipg el THEBREE, ZE&T5 WX RO
(U2 Gt e e i) B JEIFHO R . 7B —T SOt S T (i) Bt
AT EREROMES, AR Ay S 2 U R SR . Al d L
URIE, 4RI B AR LA AN RE R SE A IS5 B B R AR AN SO HE SR BL . S b, YOSERRD LR A Y
—AMEAHIRREE SRS, XS e B2 LR IR m . RS IUMT, RE R <P

Ry AT AR ARG AR JEAk, F%24 (B. Cartan, 1869-1951) 303 PRIAYFF Uz [AIRALAL 14
(psE B R ess) , TR S LATHAA T JERIHESE .

2P (manifold) 2B UTEPIG—MLOME, FrmBET 1854 4E5|A. KBORYL, WBRRHHA
RRECPET s TE], AR AR R AT, AR R XTGBT “n ZERRIRAE R k4872




4.2 E? ko &tb LT T4t

PERCIE FREH B0 N RS, T H G, JURMPEOR i BT i P R A T
PRAIEAA” Pralm. T, JUATHTH O A2

R —NRMUREL T — M, EFEXDRY FILARKE &
TBEE RGBT R L AR

A A HTIT AT SE, B0 “4E — DI A RTEH AP I — Al SO
TR AL R

SO A HE— AR50 Y T AR ] ] AN ] B A S BT X B A el ) LA 2
R, FHAR A AR LA S5 S5 T LA i) % R AR S AR — PR AR 2 L

WRA-NMEEEZHANNBERREZH, B2 RAHT o JUTH IR
RAL, ERMNAFRIA S BE ARG WER, TRRAA B EEF
i e B B LT SR R B R M, X AMF B DR R e e R A
R R RAT, THETRIA NN T HREZRFLE,

B, R TR 8], IR0 HEEY KRB RE 2 5, i AT gadloh 2 <R
FRILG i AR AR” [RRRIR I R AR 4

WM EZ, ANEBUTATE R A s Bl AR, — R LR B % 25 8] —
ANEERE AR s T ELIE— 25, 3XBh “RE-J LRI 6 2R B % BEAS e sCHI 45 HORAE 75
FRPA, BEEX A ARBON AT I FRIERES 5 3, BOIRTH UM A Y BT

It FE-TUAD Y R, FATRREARTE AL B 2 [ R &, XA s |) B
R LA EAT A - AR IR, X IR LA SR /N (i LT B gest 4 (RS ) i) o
Bign, QRS EIE I, BT U R A AR R L ST U i AR e/, T RARK
QLRI s T ABFZE AP 5 LA SR LTS 2 s T S5 T LA R A AR el i S, Ui L
Al FRORAR B ARH D (st Ui B . fE L TR TG o TR LR e 3E R A
TG4 A R LT — A EZE.

8%, BRI U2 5E 2B 2 2B R A R REE , o, AR ME A — AR
ERRFAHIIA U5 3. ABTGIR & M7 s 0 £ BER & T4 ) BESR U, i3k
PSR AR FARRET) , RFATERMR R 22 BorF 2222 X AR 2 IR R A R b 48 S B
.

4.2 B L4 R S Hue

mlZ—F, FeATHEASE X 5] H 5 iU
b X > X

ERIEEA" 4.

3w (gk) MR IEEAR VAR XAV S AR SR EI R . AE 1918 4E, 5 (B
Noether, 1844-1921, $f FRAHLRER 2 —) BR TS (B—) R H—MYELRGH EFE
gexttR, WG —EF — R SHEE A AR EE .. AL, SRR T B B T i — M DA &
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4.2 E* Eay BArIUfTS T8

M. AL, TR0 LA, IR 25 T 2 LT M R A s e
IR, X R, TR AT s A I RIS K G R MR 4, I
5 2 A e PSS A A s e, B2

S+ wv) = Ad(u) + po(v), VA peR

FIAS e @ FRALePEAE e (et OB, st A 200 SUHOMRRE, BIEIY MRS, iR BER T, %5
107 AR R SR R 2. SRR PO “SAs s AR R ML W, W A5, )
B, FE =E A AR BRI S R A R A . S — T, A
e IR~ AR S AN 2 2 4

MRAEE L, AR 2 AR LR (xR skL s s s E) o FERIHL, B G
A E] X AR ENRE

o THAFARM Id: X — X & G —1ILE,

o FAMR ¢ J& G HIITE, MMM ¢! 2 G T,

o HAM P1, P2 HhiE G WITLE, WE G ¢10 ¢ HiE G IILE.

T T R P 51 AR e S R FE SR AR B AR AN 45T i AR, SR fRTEGRR AL, FRATAE A [
ERARE] 2 4, BIRACTRULATCARE, WFsr B2 RFEMAS R, SRR OSER 3¢
F U BRI

WA B JLAof
R X = R® RN AR

Guipr = {9 1 E* = E? | pR2— RIS,

bR, B RS WAy DA T 2R 5 20
(1) PREREGHE R
(2) PREI
AT AR W AR A2 3 AT B 0 Ry — AR B R — PR R R A . TEMEE AR R T,

WIARAS S T 4 7~ A
T x o
) Yy Yo
(cos 6 —sin 9)
A= 0 eR
sinf cosf

o

J
5

REISTETTER 0 A RIIER AL, T u = ( ) NP R AR T A 5

Yo

Sl 4.2.1. (WA e P S5 i)

* ¢A,u :¢B,u, ) A:B,U:’U.
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kW & ¢A,u = d)B,v; Il
U= ¢a4(0) = ¢py(0)=.

(2)-+()

BAH, BRAF R e=1,y=0UKa=0y=1, T AL BEAZLHFAKE—
I\ EAIF By % =5, W A=B. 0
e E? MRHAAS e ——XE T (A, u) € SO(2) x B2, H
G = {dau | A€ SO(2),u € E?}.

WRPEE L, WA RIHARAE B &

X X X
(¢B,v o (bA,u)(( >) = ¢B,v(A ( ) + u) = BA ( ) +Bu+v= ¢BA,Bu+v~
Yy Yy Yy

N T JESCIR B AS AT HURE , FRATTIE T 25 | A REIRIK ICHE

SE(2) = {(‘3 ?) | AeSO(2),ue]E2}.
3x3

AXEUE SE(2) 22— ERE GL(3)umst Aa) —ASTHE. T IEIER

TEMAERE vy, A

g 4.2.2. (WA HRER B )
E? a9 R B4R Gy B THPREOKE SE(2).

UEWT 2 & ok 4t
A wu
@:Gmw'—)SE(Q), ¢A,u'_> (0 1) .

WA

BA B
®(¢B,U o (Z)A,u) = (D(¢BA,Bu+v) == < 0 u1+ U)

D(¢pp,p)P(daw) = (ﬁ 11’) (1;1 T) _ <BOA Bu1+ U>'

HoeR—AMBRAL S—HE, BilE421e © R— U, TR MERK. O
S DL A L) ff SR BRI T8 Uty 2. A5 = AR IR T, B2 o
W0 8 %, B
2 2
%t QW=+ =1(a>b>0) ¥

2 2
@mﬁaz;%% - % =1,(a,b>0) O—FMHLHLyY = +kz, (0 < k < 1)

OLy = ka?, (k> 0) @4 ik = £k, (k> 0) @—FKHL
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4.2 E? Eoy & Ar T T3t

e RS, BISE o 308 o, b FRRIARES T IR AL &, 1T HiX sS4
BT I T LA 5

SRS L
FEMIMAAZ SRR R — r e S AR e . &
Gugi = {0 B> = E? | o R — MR}
MU X, A AR B B B RS, R MR b At T2, 506
AR R WA AL e i ME— X BIAE T R A PRSE 0] I, WIPRAZ R 2 S AR e
Gy C G-
KT WIRAS e, FTRAER] E? (55 RE AR G AT BRIGHE

E(Q){(A ”) A60(2),u€E2}.
01 3x3

SR W A AR B AFUARN 2 MR AR B, R RO AR e S Bl s ). S8 b, A
SEREARBOR WA e, W —E B, WiER S8 s, sling s
AR

(z,y) = (2, —y)

G, —ERMEI-ARE MRS RAS, RIAFE— R RS, B 5, WIRAs
e SUSPAEHAEI —A> “Brol 2 T

T “hese” U
%18 B2 (ORI RASSBEG 1 TRE, HONERSSRE
Giese = {Ro | Ro = Wil e a0}
TR =R RATENE,, — N — ik 28 4 B BRI SAE) . (x5
BRI B 4 7% B AR S BB L RS, HER e B R R X R P

RIS RS AORERR , TR R e SR 1R R IR
TEVMEEL AR R T, A BN N

Ry (m) _ (cos@ sin@) (m) .
Y sinf  cosd Y

TR TR AR WA ) 14T PR R R I 5 P 2 ) A R L A A

S@ﬁ{(mﬁsmgeeR}

sinf cosf
AT DASE SRRl s s SR AR S e, A58 ek BUMHET . LT b, XA
PR RIS Bl 0 AR A 1o XA LA T IR AR
GER}.

cos —sinb cosf sinf
0(2) = 0eR U
sinf cosf sinf —cos6

Pl
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q AP BAG LA
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el 4.2.3. (MBI AE 1)
(1) s FHEERUL®R ¢ € G, HE X > 01847

16(P)$(Q)| = AIPQ|, VP,Q € E.
(2) HAMER ¢ RIFAZLRE, BF
/PQR = £$(P)p(Q)p(R), VLPQR C E2.
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W % ¢ :B? = B? B—AMHMEE, WEEA>0, ue B NREFHFR LR HFHE
;)EE%% ¢17 Tﬁf?‘%‘
H(P) = Ao (P) + 1.

(1) ¥ THE P.Q € E?,
d(o(P),9(Q)) = d(A¢1(P) + u, Ad1(Q) + u)
= d(AS91(P), A1(Q)
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0P -Q)-p1(R—-Q)
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=cos ZPQR

O
T2, MIAS R, PARARBE B L . (vEws B2 moqRemse & AR GRORILALIR SR HHEE) DA
BRBEBLL, 2R, )
T i ey L
MM A $ 38 S5 BE AR e PR B AR DA e, FERE PR S , HAZ DR AR R 20 12
505 < 0y < GOy
XA B2 RIS, i B2 A 5R A G AR a2 — e PR

b
GL(2) = {(a d) | a,b,c,deR,adbc#O.}
c

T2, I RTATE X AL Hei
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3x3

120



4.2 E? ko &tb LT T4t
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MR A F AR SRR ERRAZN T A, DGR A ERATR? X2
P IUr N g, FROTREN 24
s 4.2.4. (PGB AR §)
% ¢:E? 5 E2 R A48, P,Q,R S ek, N
(1) & PQ/J RS, N ¢(P)o(Q) | p(R)$(S), £
1PQ| _ [¢(P)$(Q)]
IRS|  |p(R)p(S)|
(2) AEFH C 1245 Sarqr = CSag(P)p(Q)é(R)-

WEWT (1) Rk P#Q,R#S. N
PQ | RS <= £ #N # 05 PO = ARS.
RIEE X, FEAMEZH ¢ E> > E?2 WK ueE2 4% ¢(P) = ¢o(P) +u. T£
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]
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BT 4 6(P)6(Q) [ d(R)H(S), B
PQ| _ |6(P)o(Q)|
IRS| ~ [6(R)$(S)]
(2) WS o xR EM T o HEER A, £ PO = (b> , Pl = <d> ,

7 -a(i). (i)

S Dlee (@0

APQR = 7 |de

© 2 c d

L det(a (a c>)|1detA
2 b d 2
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IV — DN E R, FEXHER N, FriREEm @ A R EARR SR X R,

122



4.2 E? ko &tb LT T4t

4

R
[

Lo [FEZH%E NA T
(a). IEH: B> IR AT HAEFEL Y, EFRZRAKRTH.
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(a). IEH: EHE E? 7 AABC 5§ AAB'C’ A, WHEAMMES ¢ : E? — E

i 1%
O(AABC) = ANA'B'C’.

(b). & ¢ : E? - E* 2—AMHMT#H, BEFRZEETH. Kil: FLEE—H
P e E? {18 ¢(P) = P. (x4 asthAsablda. )
(c). Bt ¢ : B> > E2 BMMNEHYANY ¢ RFLEHWH, HXHEE P £
Qer?, QIO gy,
B (074t oy i A
() ¥ n>3 BH%. % WA LEENE n ¥, EABEELZAVEN
TR 8 AL By 0 2 A AT T2 TR AR 34 o
(b). #% P,Q,ReR?* fn P',Q\R € R* AWATELWN K. LW FAE—8H
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H—FIEH ¢ APQR HE BN AP'QR HEN.
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FHSHER S AT BWEES LB RGEEAN C. IEH: C FE—K
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40 B2 — B2 A A RS, 12 6(0) =06 =T o000, i dler) = )i =12
HiE: XEE ue B, BEE—ZAK 2y, #HE

u=2x-€e +vy €

MWTT {O'sel,eh} TUEME B2 sy — N8y “BATR": B2 piE— KdE—#—
M TR &

[— /N8y B Y A e
A X A—NFE, | A X FH—4HEL, O L FH—NE, FREHZWT X
BT HET: X - X

s YP,Q € X, PQ = T(P)T(Q).

o Pel <= T(P) el

s« T(0) = 0.
Fra i &4 G.
(a). I (G,0) B—HF, HP o RFZBHWE S
(b). B G HAWKTE, WAGHPHEERIMNTEELASTHER.

[ PR FE Ay 2 1 2% oy 22 $2 ]
#ETFE R? &6 &

C={(z,y) | zy =1}

(1) KFrE#HR oC)=C M%EET# ¢: R> > R?,
(2) KErAE#HRE oC)=C WFHE#H ¢ R? — R2,
(PR AR 4]
% GL(2) T 7
SLE(2) = {A € My(R)|det A = +1}

HEE Ae SLE(2) LK ueE?, £EL#H

¢A,u :RQ _>R2? Q(x7y) = (x,y)A—i—u
it

Gap = {bau | A€ SLF(2),u € E?}.

(a). IEHA: Gggm & Guy BT H

(b). ZHl: ¢ cGyn B ¢ FEFAELE.

EH: £F o€ Ggr RFZAPVHERLE ATRHEE MR AERTE).
Rz, EH: % oGy A o RHEEEZAWHARLE, N ¢ € Ggy.
% ¢:R2 SR BHRRHARTE, BFZ Guy THTE.

#WA R mE R

7 5t 2 %]

a). ¥ FrE - FATH A TH = S E M. BT FND 7

(b). IEAEF L AEGFHTHRT ALY, HeH DIl ita k.
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(c). %Pl ki &M e .

[ Bk 0 4 2% 4]

(a). ATFHEE N\ pu>0, ROV

Oap B2 = B2, (z,y) = (A\z, py)
WAL S, R PR F 46 Wt AT AT B By — A T A

(b). iE#: B WEMFE®RTRE K— D TFHLH, —METHRPTBLH
NEFFL B E A

() # ¢+ B » E? R—a#, WEATEEARTATABMN . RIS 6 2=/
St

(F sty 28 R EA]

(a). Bk ¢ R2E-R2ZE—NMEHEELHBRALLN T, HFAE=X O, A B
#1% NAOB Z—N4BEHH =, H ¢(0)=0,p(A) = A,¢(B)=B.
(). % A1, As, A3 LT HEZ OA £, H OA + O0Ay = OAs, it ¥ p(OA;) +
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(ii). % A, Ay L FTH%& OA £, H OAs- OA = OA; - OAy, iEH] p(OAs) -
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(iii). HRIEU LR, W @ QMEIE LB 4.
(b). ILHE R? h— N THLELB A AL, WELHE Tﬁﬁfii‘ﬁ%
(c). EHAHZE R —ANTHILELB AL, LERAE, NE—ZEHENTHE.
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LR 7 IR B E L (H, S5 age MR —MEA, SRS
W, BINGHE i BB SR TP B LR o

BAVAEE , P AT A — £ i IS i B4 ] R

lop = {(ta,tb) | t € R},
Hp a,b ARIER 0, 1iH
lab—l 'y <:>E|)\7é0 ﬁﬁca —)\a,blz)\b.
T AFATT B A B A R? — {0} = {(a,b)[(a, D) # (0,0)} EAIFEM KR
(a,b) ~ (a', V) <= TELEN # 0, ffif5a" = Na, b’ = \b.
OB [(a,b)] IR T E? p— K& RS, AR 256
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BAFR T P RN EL XNMES. TR RP L.

B, R FAARER (a,b) FFE RPY _Earisbbr. MfEsaEm, ®OTESIAILS
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FH (a @ b)Ft a,b £anhE) MM RPY & [(a,b)] BFFRAERR. XA “HOfl” Fm
FEREHM, BN (a:b) = (a - V) HHAY 3N # 0, ffifF o = Aa, b/ = \b, H]
a:b=a b HEr W, b= =0 BHLEY).
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B AL WLt

g 1 x-ty=0
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BAEH. Pl 5.3: SHYEHLPH R
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T “IESTI A



51 H#-Fm

NS R OB AR RPT DR A s I B A S B ST TR
PIAS s, FRAT AT DAY RPY LA R 25 i)
RP! = S'/{+1},
B ST AT X R
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B2, 5—4EEAFER, TASE] (TR REERE S% VIRFEL G, MBI %, 05k
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518 5.1.3. (BZmReE)

LR SR RR A (W Asm R LT RBT R A sR), B@E (A4,B,C) 5 (A, B,C")

AT S B S e R — &A% o

W) R Av+ By+Cz=0, #H (x1,y1,21) € (w:y:2), BIHEAENA0FER
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4 Azy+ Byr +Cz1 = MAz + By +C2) =0, #43EH, 5 Ar+By+Cz=0
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TRETHER, NTIEREN. E_IMIE2BAN. O
M ETHXAIEI R AR, 20 SR FREE “FRUcrE”: % B IR RO Az +
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RN ICTS I Lk -
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Bt T RP? # i H &
= {(z:y:2)|Ax+ By + Cz = 0},
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51 H#-Fm

TZ A T2 10 AR 2 = 0 P i, ERPRVE “TEI5Im A (0 2 = 0 Pt g
510 P E A aE ) . FTPA,

L= 10 U IO R TS5 A

9 RP? Ly ki
FFFRAG R R? _FUTS RP? ER)UAAARME. R T RiHE—
RP? FRy ik,

X 5.1.7. (RP? iy skilhizk)
TN EZABIREARY ZA_RFR S AN

F(z,y,z) = Az®> + By? + C2% + 2Dzy + 2Exz + 2Fyz,
e £ RP? Py R &%
C:={(z:y:2) eRP?| F(z,y,z) =0}
H RP? bag—%kilgk. 2

X LR I S T P LR A R, TR, A5 TS A e RP?
A RER .
288, AT AT AE =Jc Ik 2 3
F(z,y,2) = Az® + By? + C2* + 2Dxy + 2Fxz + 2Fyz
PR IR A

x
F(x,y,z):(x y z)C y )

z

J
+|

Q

Il
SRS
N O
Q =

e N AEERYRIFR 3 x 3 FE.
— A HRA M : RP? Hf) R E LR AR FY?
Bl 5.1.8. FEAFRABY R ML RAME . AL, K&

O )<

— —1 a,b>0
b a2 b2
#&%%frt‘ﬂ@d@%zﬁﬁi/ﬁé’] AhAESHZTEF AN ZE LS RAELMER. A7 HE

BENESYFEEHIABR, RIEENEFEFRL, L r=5y=2, KA
AW ERF 22, BECNI “HEN” WFE, BTRAT:

2—1 a>b>0 22 —ay=0,a>0

132



51 H#-Fm

R? RP? loo
_ CBQ yQ X2 Y2 5
WL | 22—ay=0,a>0 X?—aYZ = Pk
s 2 X? Y? .

RANA RS RRE K B RP? P RIS Lo BATRHR. Aok, RITHE
Z=0 RAZKFARFE, #:
(1) S, TH

X2 y?
Bl ={(X:Y:0)| X,YT4# 0}. %
X2 vz

(2) x4, 1%
X?=0= X=0.

Fir A
{(X:Y:2)| X?—aYZ=0}Nlw ={(0:1:0)}.

(3) Wiz, R

X2 vy?2 a
= 0= X=+-Y.
a? b2 b

Fir LA

{(X:Y:ZHif;—igj—ZQ:O}ﬂlooz{(:tZ:l:())}.

BTk, KA lo ERFCAIS R ET, MZAXHF:

= (0:1:0)

oo I loo (Va/b:1:0)

HE R %
sz, ERAFTEE, TALHN =T R/ARROG_RBEBETEA—. ERAEH
BEXTEAHER —F Rkt &, RECAIMER TEAFRAXLELRR, FrUl&11E “F
R WKKTE LA ZELTARGPR. £T—F &, RINSIAGBLH, Hx RP?
TR AHTHETRTHLE, ATTUSERNE “ZX kB XA %L+
R - HA .
7 5.1.9. MR A ML, Bl gk ot 4

2" +y"=2" n>3.

FERBULTIRAR T, PAARI S A bl — iy ST e alie . st b, TR
FIA, REEIMFR T ASRIfRf. o,




52 F#H Lk

Bezout w&l: —4& n WREGHFIMAIR—4 m WEHHE L @it s
—EMZTF n-m A @) A

XA E PR AT B A AR AT — R R )

5.2 HigAEH

q % RP? 4405 5
MEE VU ZEFRATAITELE E? rPAAAE& R AAER LT, X 88 J LARTER 2 HhyRH B 0 A8 4 i
HUEM . LI AR A
Gipp C Gaggs © G C Gyt
M ENTH AT ABAAE GL(3,R) WFHE, AR Gy RIMT

AFF(2) = {( gl 11‘ ) |A € GL(2,R),u € E?}
ZROME GL(3,R) R Gy FIRITE, RPGRE—d, AFF(2) e o
A
< ; ? ) AT R R

Zz A T
U
(I)A,u ‘R3 — R?’, Y — ( 22 2l ) Y

01><2 1
z

BT AeGL(2,R)={A € M(2,R)|AZnl ¥}, ArERIE
(1) ©5,(0) =0,
(2) Pau(Mz,y,2)) = APay(z, Yy, 2).
I ®an 2 R — {0} 2 Srmest, R RS B2 Weh i R A Bk
ML, W

o 5.2.1. (PRSP HRERE RP?)

1
(1) au 5T —A RP? Loy Tidned
(T)A,u - RP? — RIP’Q, (x:y:z)— [@A,u(fﬁay: z)]

. A
ﬁ%ﬁ%iﬁﬁ%&%ﬁ%(o “),

HEi#HZ @B,U o @A,u = ‘f’BA,Bquuo
(2) Paw H loo 87| I, B HMRFE R? 6F, CHAFE (FrsmzLa)R? Loyl
SEB daw: R2— R, o

uEW]

134




(1) Bl Cau(M@,y,2)) = Alau(z,y,2) 740
(@:y:z)=(z1:01:21) = [Pan(®,y,2)] = [Pau(z1,y1,21)],
T Pan & BT H
SEEW (v:y:2) eRP?, EHWHETH
PppoPau((z:y:2) = Ppu([Pau(®,y,2)]) = [Ppwo Pau(z,y, 2)]
= [®B4,Buto(7,9,2)] = PpaButo((T 1y : 2))
X ERE Pau BRTHH, BH O ZEEBS,
Sro((x:y:2) = [Pro(z,y,2)] = [(z,9,2)] = (z:y: 2)
M
(I)A,u B ‘i’A—l,—A—lu = éAA—l,—AA—lu-i-u = (i)I,O
LR
‘:DAfl,—Aflu ° (I)A,u = ‘i)AflA,Aflu—Aflu = (I)I,O
i Pay T EEH N Pyor g1y
(2) A E 4

x x T 0%
A wu B . A u B )
0 1 Y Yoo v

0 0 1 1

8

<)

TR
o XTF (1:y:0) € los, oy FAH Ok a%y* K0, FIk Saul(z:y:
0)) € los, BF
‘i)A,u(loo)Cloo

o T (z:y:1) e R?=RP?* -, H Qau((z:y:1)=(3*: 9" : 1) € R%,
P LA
® 4., (R?*) C R

FTRE Pay THE P4u(leo) = loo
WA, BT (zy)— (@357 BWEREWEERLEN R EWHFHES daw, AU
TR L Puy=0cdau, W Pa, BHHELH dau HIEH.
O
W Pa, BT HELW N TLIFIEE L, (H2 T PAE—ANJE 5512 s Al 5 4h—
ANTCGF T WIUT L, S A O A8 T DSBS — A7 10 P AT SRS L — A7 T T2 o

135



52 F#H Lk

T B

M EIRBUERA AT DA, B @4, : R3 — R BEIFFH— A @4, : RP? — RP?
B E BRI IE Ay A2 P ZRPERL (ka0 Wk 0, FEF LBy L) o
1E R FRfEE B S (A]500) Lpkmest. s b, 3
A€ GL(3,R) = {A € M(3,R)|det A # 0}
s hrs I PSR iR )
xT
Dy:R3 R Dy(z,y,2)=A y
z
RUTAri5.2.1, WPAER] @4 ST RP? _Fi— s
s 5.2.2. (RP? Lik7sik)
sHE&EE A€ GL(3,R), &4 53T RP? Lay—ATifnkst
34 :RP2 5 RP?, (z:y:2)— [@alz,y,2)],

ﬂiZH#%%‘j'n%/i CIDBO@AZ@BAO ‘

WEIT E BA 7k R e AR5 2.1 KL
e Oy RRBREM, HH (v,9,2) # 0 = Pa(x,y,2) # 0, H da(\z,\y, \2) =
AP A (2, Y, 2)0
o it (z:y:2) eRP?, A

Spo®al(e:y:2)=ds(A| y |)=BA[ y |]=®palla:y:2)).

o BT &, Z RP? LeylEdmst, 3tH
(iAOéA—lz(iA—loéA:i)IS,
Broh @4 R RP? LW abty, HEMN Oy,

O
i ©a A RE A R AT -
R3 ®a R3
U U
0y % r {0}
Ty Ty
RP:2 ¥4 Rp?

Fefi1E X
w3 5.2.3. (GHEEMR)

L& A€ GL(3,R), # ®4: RP? — RP? A 4HEEH.

136



52 F#H Lk

T R AN A A T T RP? (g — N AR e, 1 R? LA it
RN T T —RERI S A, I AR TO T I WU A TR ST I H . T —
Do, AMESR BN G T U0 AR SR AR e ® a4 HER— TG 37 5 Ry TG 378 45

PRIk R (g A A 390 20 e A 0 i ) T T A ol S T, S % T A A
AR GiERgn-y #1457 -

5101 5.2.4.  (GHEASHUL AW FLLR)

RP? F a9 5 5418 A XA ER T ORI A RS LK. o

T AR
it Gypy = {BalA € GLB.R)} KAtk RP L4ty iits.
@i 5.2.5. (S AHRE)

(1) Gy A—ATHE,
(2) 42‘7%*?"}%% G,15%3_ Ié]#”":’{‘ G%T§5 é{:’%%

Goo = {®a € Gyl Palloc) = loo}-

W]
(1) & Ppo®y = Py UE Oy =1d : RP? = RP? Fn (&4) ! = &y1, AT
Gyt witas 24T) £—NEHA.
(2) B% G B Gyy TR £ RS
a: Gy = G, Paur— Pau.
EEAT dau € Ghgr B Paullec) = loo TH Im(a) C Gooo THIEH o Z#
EEE
O o B—IEHAS, ZEAN
A(dBw o Pau) = A(PBA Butv) = PBA Butv
(dBw) o a(dpan) = Ppyo Paw = PpA Butu-
@ o BES: R a(pan) =1d, B Say,=1Id, WHTEE (z:y:2), HH
TR Pau(r:y:z)= (7" 2), ANTIEE z,y,2 58

T* T T
B =A + zu = .
1 0
KPR A= ( - ) HHu=0, AT dau= ¢rao 7 Gyy WEMLT.

@ o R4
_ B
&z,ﬁﬁAeGMMMEéﬂ%)ZMOEA< “2w“),mm

U1x2 t

137



52 F#H Lk

[ fo
o HEE oy HA u-(,y) =0, N u=0;
o HdetA#0 W41 t+#0 H det B#D0.
TR ®a=3u) =Py € Im(a).
([
WATFR Gypy 9 RP* A FHBASIREE
11 5.2.6. —fgih, & X h—G, T X EE—EEREE G AL X —1T
Bl Y = {Yataen, Yo C X, AHERIE
Gy(X) = {F € G| f(Ya) = Yo, Yo € A}

PR G B— AT XAWEAE TR A IR K AR T kL 21 24 A

T RP? F 1% 5 2 3 % i
BRI H—1E X
EX 5.2.7. (—rE)

(1) 2 RP? a8 P, Py, , P, PHEEZ EHREL, NARCHRL T B
oy k.

(2) & RP? b4 A2 I, lo, -, 1y PHETZHYPREL, WNRECIZL T RO
g A& &

FRAEE DA R SE LA 5. 1.4, G5 15T, RP? RSl RP? i T—Hk
PLE ) AL T A 5, 1 RP? b T — B0 B R ek i T — i B
2,

T 4 BRMNEEFER, P2 bm e EEE N ERE = A v s T
A s BERE . FIREIEY, RP? B8 e AE AT — A B A DA 5
Ak B 1A R

R 5.2.8. (R )
& P, Py, P3, Py & RP? P4 F i agman &, NALEE—FHEH ¢ =
D, : RP? — RP?, %43

G(P1) = (1:0:0), ¢(P)=(0:1:0), ¢(P3)=(0:0:1), ¢(Pr)=(1:1:1).

138



ot
[\
NN
i
A
AN
S
A
R

FEAFEMR. P =(a;:b:0¢),1<i<4, #4%

ap az ag
P:=1 b by b3
c1 Ccy C3
B A Py, Po, Py 72 RE? 1368, FrOMEME P 3. 4
ay ay
by | =P 7' by
Cq 4

Wivs: Ga,ba,és # 0.

(= WEW: ARIER. & as=0, N

ay 0 az as
by | =P +eP | 0 | =ba| bo |+a| b3 |,
Cyq 1 Cc2 Cc3

X B Py, Ps, Py E RP? H AL F G B Ga # 0. FHE T4 by £ 0,84 #0.]
R, A

a;t 00
A= o bt o |PY,
0 0 &t
W AZTHERE, vk
a1 ay az ay a;t 00 1 00 ay a;too0 001
Al by by b3 by |=| 0 ;' 0 010 by |=[ 0 bt 0 1
1 ey oc3 ey 0 0 &t 00 1 & 0 0 &1

TR OARMAEFTEFNRETH,
THIEHE—H., X op BF—NMAETH, EHFERTEHER. N
B g1 =0s0,
B g A, HEF (1:0:0), (0:1:0), (0:0:1) UAE (1:1:1) @MERTE.
1\\7\
€11 C12 (13

—1
C=AB "= | ¢ c2 c3

)

€31 €32 (33

WA M, A2, A3, Aa # 0 75

1 001 A0 0 N\
Clo101|=(0 X 0 )\
00 1 1 0 0 M M\

PEHREEREFE T, A M=X= =M=\, BEC=X. T£ 5A§];1 =
o =1d ZEEBL, NT Pa=0p. TEHELAGHNHELHEE—H, O

139



5.2 WL

Ffoih, WTRAUER (9
R 5.2.9. (RP! [y B i)

i# Py, Py, Py & RP' #ARF# =4, WAL R—a9 Y EH ¢ = Ty : RP!
P!, %1%
p(P)=(1:0), ¢(P)=(1:1), ¢(Ps)=(0:1). .

A I AR b B — A, T PA
i 5.2.10

3 F RP? & Hms F—R12 B0 .8 {P, P, P3, Py} 4 {Q1,Q2,Q3,Q4}, A

F—— A RB LK ¢ RP? — RP? 1£4F ¢(P) = Qi, 1<i<4, ©

SEf RS
g 5.2.11.  (—MArEes: SHY %)

\

3% U, lo, I3, la & RP? AT B w A 0P AL, N AEE—HV LR
¢ : RP? — RP? 143

¢() ={(z:y:2) | z=0}, @) ={(z:y:2)|y=0},

ol3) ={(z:y:2) [ 2=0}, () ={(z:y:2) [z +y+2z=0}

[ )

W 4 PL=1Nls, Py =11 Nly, Ps=1yNls, Py =lyNly. N Py, Py, Py, Py 6 F —ficf
B, TRFEE—NHATLH ¢ 757
(P1)=(0:1:0), ¢()=(0:1:-1), ¢(F3)=(1:0:0), () =(1:0:-1)
EAEREW R E——FELK, Ik o(h) BED o(P1),0(P2) WHEZK,
o) ={(z:y:2) | z=0}

32 I AE ¢ R H A4t

HREAMH AT RS ¢ WyrE— R EHE52. 8*@”‘&9’]%&%' % ol & S
BAHETE, W oo(d) ' RE—MAEEH WAL, NI RELEETH., O

G G52 b R A8 8 1 Fisr 2
e X, RP? iy — R il k4810 R P IR =TE R T B i, 1)

T
Sc = (x:y:z)ERIF’2<g; y z)C y | =07,

I\

Hort © # 0 REAEZN 3 x 3 XFRANME. BFES R ©4. FMAIHE AT

Da(Sc) = (w:y:2) ERPY|(2 y 2

140



5.2 4%

\\\

T

Bl @4(Sc) = Sa-1c(a—ryr. BN ATICAHT WR—HEER 3 x 3 WA, Bk
D 4(Sc) %?ﬁ%:?kﬁﬂéﬂzo FH TR AT 1453
o #it X = {S C RP?*| X h R} JiHE X LE XA
X ~ X' = [EE RO AMEX = ©4(X).
W~ 2 S RIS KR (B b AU R, LR R i Wl ki 2k) o
o TIRENERFESTE A NI R, AR 2R (Zetk) REUE: XHEEAE
T 3 x 3 XFRAE, TR A (15 ACAT “RATRERIE”,
MRAEHSR R ATEA 413, FAAEIERCHRRE (namrin A, 45
A1
ACAT = A
A3
TR AR IR Ny BBUEBE T3 218
AL, A2, A3 AR O,
W A e h— X T AR e IR A, AR A2 = A3 = 0,\1 # O,
AL <0, W -C R C, AWk A >0 T

(VA N (VD) T

1 0 1 0
FRMEZIHIE , BRB R A, (15

ACAT =

HOZ R AR AE S T EN T {(2 v ={(z:y:2) |z =0},
R
A1y A2, A3 FFAL—~ 0.
FIEEADTE A3 = 0. FATRZ S E—DiHE:
(@) # A2 >0, B A, A [[5, AWHRE A, A &2 EEL BUATHIE—, 7
PAFRE| WA A, ffif5

ACAT = 1 ,
0
WOZ R IMRTES M N ENT {(2:y:2) [22 +94* =0} ={(0:0: 1)},

HIE e
(IT) & M2 <0, HF A, Ao 35, AWML A > 0, e < 0. [AJEE B W 10050

141



53 HHL#MTFEE

WA, fifT

ACAT = -1
0

WOZ RIS AT EMT {(x:y:2) 22 =92 =0} = {(z : y
2) | x+y=08x —y=0}, BIPIKAHAHL.
A1, A2, A3 BAREET 0,
[y AP T — 20 e -
(D) A1, A2, A3 [[)'5, AWkl e B8, MFFET g A, 15
1
ACAT = 1
1
W% IR AEGE R N EN T {(v:y 2 2) [2° +y2+2° = 0} = 0, AIZE,
(I1) A1, A2, A3 AR, AR A1, A > 010 Az < 0. WIAFFER R RE A, {15

1 1
A-C-AT = 1 HA-(-C)- AT = 1 ,
-1 -1
OIS RS T (2 y - 2) |02y =22 = O}, BB AL K 2k
L5 bl
4 X h RP? LR A& RS, ~ HAOHUEREFOFNEEL, NEH
(ESH X/ ~=UM;, LP
(=%) Mo={2>+¢*+ 2= 0]}
(&) My = {2+ ¢ = 0]}
(A&) My = {[z"=0]}
(AT AK) Ms={[2> —y* = 0]}
(kBf=rkw k) My={[z*+y* - 2" =0]} o

U L EHAELIEAT RP? L HELA - ABEARENT BT AIMENZ—. F—
FHE, HTHETHRRFEANNS, IAXEXY, FRXHTE—2FL%HN. O

Frmld, FRAOTEBL, BRGSO . Mg, SOk, WRESEERE, BN
HREM TR —2c kiR, RIAREA R 22 + 32 — 22 = 0. FERESHE i SAebnifE
SRR ELY R B, AR, M. BUMZAER HR X A B HEER N
ERATE IR e

142



53 HHL#MTFEE

5.3 SHPAEHA AL

T sy R

1E% 5 RP? _ERHEAS B LT 2 7, FRATSERDIT RPY _E 5 A e it J LA 1
Fi. # RP? (fETEARIR, WTRAE X RP! L asii s

4 : RP! — RP!, (z:y) = [@a(z,y)] = Pal(z:y))
Hr Ae GL(2,R), H

®4:R? > R?, (x) s Da(r,y) = A (w>
y y

FirPABnARICE A = ( ¢ Z), Hrr det A=ad —bc#0, A4
c

s ) (2)- (07w

Pa((z:y)) = (az + by : cx + dy).

ES)lig

HTHRE ©a, FILASERF @ BRHIFE R = {(t: )|t e R} [
QA((t:1))=(at+b:ct+d).
AR ¢ # 0 HH t # -4, 4
= at+b
Ba((t:1)) = (50 0)

FRREIE R J5, BFIL I ¢ Bl S0, AR MU AE T A G 2 e (e
s BRI EEAMEA, A E— RTINS

X 5.3.1. (5 RetiEi)

T A= ( a Z ) € GL(2,R), Hhukdf
C

at+b
R—R t) =

A R _Eag—A 5 R, &

TASE ()
SI80 5.3.2. (BRI oy ALt in)

4o By =Bu, EF A A € GL2,R), M2 da=dus o

TR FAERME AL O RP' — RP', HEiBREIAE R LI, 4 h— 4
15 LA

143



5.3 4 EHH LS

b
Rk, A R o, ot A= || earem, minw
C

DUBEEESF] “TIFImAT, FEARE AN A . AT

(1) W =0, B2 da f2gE R AR, EEEELEE “THILA" co M.
I 2oty = oo, FFRAEARAE X da(oo) = oo, BRFFURALSR T A4 B

> @A((t :1)) = (palt) : 1), i)A((l :0))=(1:0).

(2) W ¢ £ 0, B2 da RAER—{—2} FAE XM, BN 2o = 0o, 22ty — 0,

JRPAA R E X da(—2) = 00, da(o0) =2, BSHEANR T IS A el

wBa((1: 1) = (al0) 1), 1 F
a((-2:1))=(1:0)

Cc

AYERIE (>1m)
518 5.3.3. (5 Rt S i)

HIER (1) &5 (2) #-H
D &=d4 B—ANHHTH#.
@ 4R pa=0da, BL Py=Pu. o

T ALk
FERNEE A AR
AREMES 64 R SR T, L ILAELHRE?

FAIM AR BT IR R EGE . WAL ER t1, 62 € R, W] PATHA
aty +b  aty +b ad — be "
¢A(t2) B ¢A(t1) cto + d B ct1 + d o (Ctl + d)(CtQ =+ d) (tz - tl) ( )
TR TARHARIRA) AR ¢ = 0,d = +a) Z AL, — MR 5 P 2 TR A BE B2 AR TR .
R ORFLATR MR HIR, Z BB E. A B Azt (%) i
da(ts) — daltr) _ cto +dty —tq &)
da(ts) —da(ta) cti+dtz—to
FiRPA, BRT/DEES Adpise c = 0) 246, BEEZ AR RER— M) 4 N AR R HF
BARE B 2 IR Z8, (HREROR A — T & & B, BRI 82 LEORBE AR RR IR
i % etz LR FrPA, RTEEMEGE—, Sl DB ERE
Pa(ts) — palts) pa(ts) — daltz) _ta—tita—ty
da(ts) — da(ta) pa(ts) — da(t1) tz—tats—1t
KB o PREFI !

144



53 HHL#MTFEE

Xj"4ffé'$7f:f‘ﬂé’3“3/l\§i tlvt25t37t4 S Ra f’j:
l3 —t1lg — 1o

R(tlatQat37t4) = t3 _t2 t4 _ tl

AHeNREkL.

e EmipRRERE , RINELUEM 1

g 5.3.5. (4R HREALL)
EEH XA TRFEF L, FEE RE 0GOS 1, to, 3, ta, ¥IH

R(¢pa(t1), pa(te), pa(ts), pa(ts)) = R(t1,t2,t3,t4).

1k 5.3.6.  AIDARFRZ LI E SN B —A ¢ O oo IEIE. BN, N

ts—tioo—ty ty—t;11—L2
t3 —to 00 — 1 a t3—t21—%’
JIT AR A 885 X
i3 —t1
R(tl,tg,tg,oo) = .
ts —to
Kb, AT PARE XL
ty —to ts —t1 ty — to
R(OO,t2,t3,t4) = , R(tl, OO,tg,t4) = s R(tl,tg, OO,t4) = .
i3 —t2 4 —11 s — 1t

AR JG PR B AL L @ ST A8 I A . B AL — T g — 1
GFNL IR L FERE T 284 P VEER <O e R PATAR B LY Z TR AR
TR AN T PR REAS AN AR LS R A = AL {1
SIHL 5.3.7.  (PREFASLLIMLS)
FEuk gt ¢ RP — RP R3350k, A

$(1) = 1,4(0) = 0,¢(00) = o0,

RV R CE S N

%
W) RHERH ¢ {0,100}, —F T ¥ REK TS
R0, 9(1),6(0), (o0) = R(t,1,0,00) = 51 =1,
F—HTh ¥R 10, +00 Th
R($(1),16(1),1(0), 9(00)) = RW(0),1,0,00) = “o 2 — o)
FUAHEE ¢ A () =t, B ¥ = [d RIE S0k 0

9 bt
HT RU{oo} #@ RP', FATH LAY “Boh” 3] RP' L. BN

T3/Y3 — T1/Y1 Ta/ys — T2/ Y2 _ T3Y1 — T1Y3 T4Y2 — T2Y4

r3/Y3 — T2/Y2 Ta/yYs — T1/Y1  T3Y2 — T2Y3 TaY1 — T1Ya

145



53 HHL#MTFEE

FrDAEFT ABAR R, SR Py = (@i 2 ), WWSE SCEATTRYASLE N

L3Y1 — L1Y3 L4Y2 — X2Y4
R(Py, P, P3, Py) = .
L3Y2 — L2Y3 L4Y1 — L1Y4

T2 NS B AR (FRHE b & LRI ©

fnd 5.3.8.  (GHPEHPRALL)
EFEHHEH Oa: RP - RP! F350k, BFEE R MW E P, Py, P, Py €
RP!, ¥4

R(®4(P1),PA(P), ®A(Ps),®A(Py)) = R(P1, Py, P3, Py). o

[k, BEEs.2.9, RPY RS AR B e = A AU I ME— B, TR 5
H5.3.7, RP'_Efag L As et i i B = A A B, T2 BARA

R 5.3.9. (GHEA#H <— RAELL)
— AT e (paan)® : RPD — RPY 2 41358 4 % HAL S ©ARF 0k,

W] 4 @ RPY — RP! o — MR RPT X s Zidk. 32
((1:1)) =a1, @((0:1)) = a, ®((1:0)) = as.
B ® ZWA, BTbl ar,a,a3 & RP? P E Rty 5., 2529, FAE— W HEH
D4 17
Dy(a) =(1:1)=1, ®a(a2)=(0:1)=0. Pu(az) = (1:0)= oo,
AT O = 3400 B—MEREHNE, H U(0)=0,¥(1) = 1,¥(c0) = co. #kii7l
#537, U AESHRS., TR O=0,"=0, B MIELH. O

G S5 b

PR B I RP? i) — &S H Lk | RIIAS . O T CETZ R 32
o, REA RP O 172800, ESE D BIRIRATH R MR A L2400k
EESE

N 5.3.10. (G P mivh HZkMSHE A R)
El={(z:y:2)|ax+by+cz=0} % RP> Pyt Z A%, &

© :RP' — RP?,  (u:v)— (z(u,v) : y(u,v) : z(u,v))
A=A g, P x(u,v),y(u,v), 2(u,v) #E u,0 EEH—RFREZRAX B4
M+ po, M p € R), L% &
az(u,v) + by(u,v) + cz(u,v) =0, V(u:wv) € RP!
AR o & 1 ag— NGB (R — A58 S8t) .

7E 5.3.11. S AN 6 B— DN RPY 2] 1 AgRUS, JEEIT:
T Im(o) HFIEPAHFRIB S (1 2 y1 o 21), (x2  y2 @ 22), HRANMERE S
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53 HHL#MTFEE

(g :ys:23) €11, TEAE A, p (Hif5
(23,93, 23) = M1, Y1, 21) + (22, Y2, 22)

TRREFWRME, (x3:y3:23) 7E ¢ B

LA Im(¢) = 1, LRV, | LA Uapairl RP! s e— R S50k
Bl 5.3.12. F—4HPELANRPLEEE S, Flin

z(u,v) =u z(u,v) =wv x(u,v) = au + bv
y(u,v) =v , y(u,v) =u , y(u,v) =cu+dv (ad—bc #0)
z(u,v) = z(u,v) =0 z(u,v) =0

A loo = {z =0} WA 447,
X F— MR AR, iC
z(u,v) = A\u~+ pv,
y(u,v) = Aau + pov,
z(u,v) = Azu + psv,

Mo A A
(%yw)(wv)( e 3).
p1ro B2 M3

HEERMEEAENEN u,v A (2,y,2) #0, # (M, A2, As) AFATT (1, p2, ps) e T

=
=

B U PR B

a
Al A2 A
(z(u,v) : y(u,v) : z(u,v)) € 1 <=(u,v) b b =0, VYu,v
B pH2 p3 .

Ata + Aob+ A
—(u,v) DR A 0, Vu,v
p1a + p2b 4 pse

<= A1a+ b+ A3c=0, pia+ pu2b+ puzc=0

=wy = (A1, A2, A3), wa = (1, po, pa) AT EP i
ar +by+cz=0
W, 7 Hwi x we = Aa,b,¢) #0

Bl &5 2, Sl — N AR AN R AR P ax+by+cz = 0 P BEFT ML w1 xwo #
0 Ml & wi, w2o ML EF, SN TUIET: FHE oz + by + cz = 0 PHE
B ] P AR E A IR ) R FOR
fl 5.3.13. REFEFRHGFLAPX, EFFE ax+by+cz =0 HELH (—rxmra
=M WTERGSEESEMN: N a0 AH, WAHZTFEFETS R

o= (-0t (-9
T, ,
go(u:v):(—au—gv:u:v)
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53 HE XMW AL E

AP EE I={(x:y:2) | ax+by+cz =0} #—MiHH LT,

q GHEF b AL ZEpd S 32 e
TS S, DAURAESHE L RPY B2 58 UTIIACH, S 5 SUSHss -1 o
SIS IR AT BRI I — A Y AR [ S8 2 [ X R
5180 5.3.14.  (RRSBESHMRR)
% 1,02 : RPY — 1 C RP? ZHHAK | 4@ GH 5500, N
¢20 7! : RP — RP!

& RP' a9 —A AT L%, o

W AR l={(z:y:2) |z +by+cz=0}. F/IHHIREAGHRSEMN 01 5
b2, HEF—FEHM &1 AHEZHSHRN (y:2), T

z(u,v) = c11u + c1ov

y(u,v) = coru + c22v

z(u,v) = e31u + c32v
RCHF—N— RN RSN ¢, WHEE NF#0 FKF

(c11, €21, ¢31) X (€12, €22, c32) = A(1, b, ¢)
AL, B — A R A SR (B B X R A
GNERIE
z €31 €32 v
B FATF R coreso — es1002 = A £ 0, FiL o(u:v) = (y:2) & RP' i — Nt H & k.
TR MR HESEMN @2, 03, H
300y =gz0dT 0prody! =300y  o(progy!) !

] 0 253 L O
S RPY A7 e ST A8 R A AE P T

e 5.3.15.  (ZSLEAMRIS T 58 A bR i 1)
A TFRPAL | CRP? LAGFa9w & P, Py, P3, Py, AR | MIEB R 247 ¢,

R(Py, P2, P3, P3) := R(¢p~ (1), (P), ¢ 1 (P3), 6 (Ps))
BA TR T ¢ 0912 E,

Q
TFRIEX
X 5.3.16. (RP” PIERSHY B Lk LifzLe)
i% Py, Py, P3, Py & RP? b 2% HARFugmw &, #h Lk Hdag R(P, Py, Ps, Py)
jbP17P27P37P4 é@itho *
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5.3 HYEH T EE

I RP? _F 1 S A 4t % i
N IERA A A e B

AT ¢ RP? —» RP? ZHHEH LAY
(1) ¢ BRIFAK (7 ¢ MY ARIARBAR);
(2) ¢ RIFUL: 5 P, Py, Ps, Py 3k () AW &, N

R(P17P27P3a P4) = R(d)(Pl)a ¢(P2)7 ¢(P3)a ¢(P4)) )

IR

(=) & ¢:RP? > RP* 2— Mt B &k, NER ¢ HELBA EL.

#—%, WL CRP? A—4HE#AE b=0(l1). BE— L WHYLRE
¢ : RP' =5 [, C RP?,
il
pop:RP' =5, Cc RP?
&l = PNt AR, WAERES P, P, P3,Pycl, &
R(Py, Py, P3, Py) = R~ (P1), ¢~ ' (P2), 0 1 (P3), ¢~ (Py))
= R((¢p o) '¢(P1), (¢ 0 9) ' o(P2), (¢ 0 9) ' d(P3), (¢ 0 ¢) " d(P))
= R(¢(P1), p(P2), p(P3), (Fy)),
Frik ¢ RFER M.
() B#& ¢:RP* - RP> B — MR AL S X iy L (). 3B
h=¢({(z:y:2)[z=0}), Lb=9o({(z:y:2)|y=0}),
la=9¢({(z:y:2)|2=0}), lu=o({(z:y:2) |z+y+2=0}).
A AL5.2.11, FEE—WHEE L 61 RP* - RP® 47

o1(l) ={(x:y:2) [z=0}, ¢1(l2) ={(z:y:2)|y=0}

p1ls) ={(z:y:2) [2=0}, ¢1(ly) ={(z:y:2)|z+y+2=0}
& Rt

P = ¢7'o¢: RP? — RP?
o B—MREESSRLH RS, BehmELEL
{fz=0{y=0}{z=0{z+y+2=0}

AR AE . Bil={z=0}, WERAN=ZFEEXT=AARBE, B A=
(0:0:1),B=(0:1:0),C=(0:1:~1), Frile ¢ W&o o FRIFX =D A
g, m5I#537, ¢ £l LRESUS. RECEFN=ZFELX EREFWRE,
wE, FTEEFAEXINALLEHE P, BNERIET PHEXR, F#HTR {v=
0},{y=0}L{z=0} RFARAM=4 QR S. M v(') B—4%4a47 Q,R,S hH
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5.4 HH T i) — s K4 52

&, Nt (') =1, B Rl LHXHUANR= K. FREAGIESS T R ¢ &
U ERESESA. T ¢ EEANRP? ERESUS, AT ¢=o1 BHEBLH.
(]
TR, AN R AT LT A A &

5.4 S5 U G — 28 S it B

AR A2~ LT R R LAl A S8 B X8 E B AN R A
FrRERR R LA s O S LT i i, i O el BEESETE LR, A, BAAE
AT IT AR AE R -1 AT A 2R LR SRR Y, (AT 58 e s T3 R Y
SHEILMR . X BRI A A R 2, A HAD . BATRERIN AU LT
JTEAEREANT, HARIE TS T U 2 BREL R S Y -

e W B

BATMGTE U RS —AE R &, B2l A i W KB ECA R (s biis
Lz —) T (Pappus, £ 290-350) A #LT.
R 5.4.1. (i)

E=& A B C %%, =% abciLts, FRATFTEH=A
7 &
O8N

P=AbnabB, Q= AcnaC, R = BenbC

A RN, (B £ AF AbCaBe 85 A TR S A LA B 4 B 4
L, m=arriay s K. )

© Pel 5.5: MAIYrE BE

DT HAEBER A B a,b W BMAEREFEER R, Al A B,a,b BRAT—HRELE.
HEE5.28, RATTULFH Y LATER
A=(1:0:0),B=(0:1:0),a=(0:0:1),b=(1:1:1).

TRETURE

o HAX AB Wi Hh 2=0, NTUHE p EH/ C=(u:1:0).

o Ak ab T A v —y=0, NTIHFENEHF c=(1:1:)),
XX EREF

o H& Ab M aB WHBAH Ky y—2=0F2=0, A1 P=(0:1:1),

o H& AcH aC WHERA A dy—2=0Mf 2 —puy=0, Kf1 Q= (u:1: ).

o B BeAn bC M BAHA Mo —2=0F oz —py— (1 —p)z=0, N\l R= (pu:

L= X+ pX:pr),.
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5.4 JFIUFTF by —i 4w 52

G E T o
0 1 1
/,L 1 >\ = Oa
oL —=XA+pX pA

ok P,Q,R ZH&H.

&J5, & A B,ab UK A CacAK B CbcHALT—HMLE, Wbk Tz

B oy, flin A=b REEFHLERRALKN A WHFHRELAQ=a, R=B

i &4 P=AbNaB FREREXH, BELBT Ab AWMAT A=b W EL, FERHA
ML

U

ISR s

BT R IA TR IR B —NHET, B R E R R B R A
+ (Pascal, 1623-1662) £ 16 %I & FLAY -

Bl 5.4.2. (iR pl)

Bi&k~ii# ABCDEF WiETF kw4 C, NWiz~idH
“C=Z2AxtT A B

P=ABNDE, Q=AFNCD, R=BCNEF

L R O

Pel 5.6: MRS e B

WD & C BB K&, NizmMstemEde®. THERREC ZFELZREBZK.
2 H5.2.8, AT L EH Y LARER

A=(1:0:0), C=(0:1:0), E=(0:0:1).
B 4 i 2 &

F(z,y,2) = az® + by? + c2* + doy + exz + fyz = 0.
¥ A B E RFRRATREF, Tha=b=c=0, \ig 7 BMAHA

F(z,y,z) =dzy + exz + fyz = 0.

TEATC LAKEEHA, A
e Iy
y T
WD =(x1:y1:2),F=(x2:92:2),B=(x3:y3:23). BHCEFRAU KL,
D,F,B #1# AC 3 AE & CE L, el LnEE. TE,

d
-+
z

It A


xyuan
高亮


5.4 ATy — 24w 32

M 1 &
1 1 1 1
(77777)5 (77777)7 (77777)
Tr1 T2 X3 Y1 Y2 Y3 21 22 Z3
£, %
101 1
r1 T2 T3
1 1 1|9
Y1 Y2 Y3
11 1
21 zo 23
A—F M,
o HA EF Jjh o=y, BA BC H N =322, ANTIR R=(1:£:2);
© ERAB BN y=4z EAXDEFRA w=Jly, AR P=(:1:0);
o B AF Jfth y=1%z, EH CD FEA o =Bz, NiAQ=(2:%2:1).
= I A
1 Y2 z3 1 1 1
T2 T3 x1 xr2 x3
— 1 1 1| —
% 1 Z% = T1Y2%<3 i ¥ v =0
now g 111
z1 22 z1 zo 23
T&E PQ R ZHEMN. O

G BB R e Bl

T ANEER R BRSBTS UTHIAG A2 — . EEEEER /L
FEMfEEEHS (Desargues, 1591-1661) %I .

B 5.4.3.  (BRER )

3% AABC,AA'B'C' hBA =AW, 4k AA, BB,
CC' 50, AR E

P=ABNA'B', Q=BCNBC, R=ACNAC

K%éié{’o @

Vel 5.7 s e B

AV B PAUER, 58— UER 2 1 FRE 4T 18 P i A =223 (X AT (%
SEWHE ] T R TP TATHERA “IEIHE i, B0 AUt LT, SR 305 | A = 4 2 i DA B iy
FERA S, ) , T AN UE R R B I B B, S A T T A
PRI (%) S50 T (oGt Uy, (e it e MR BT G G P ) o
UEW] [%—/MEW] BB =4 R AR & AABC, AABC' A TARWHFE o, W
2 P,Q,R#FA and =¥, BHILZIELE.

# AABC, AAB'C' EFR—NFENR, BAELFEAH PR O 45
A B,C f£ 00" ¥ 474, % OA,0B,0C' F A, B,C. ¥2 AABC 5 AA'BC’
RAER—FEAM=ANY, BHERERBELE, NTTUEARNRERKER. &5
KA mi®E OO0 F e RAEWFa L, st 7 AEE, O
UEWT (28 = AMIE O] % S0 = R b 8 e 3


xyuan
高亮
习题中给出了类似于前面的套路：OABC为一般位置，取射影坐标化作标准位置即可用解析几何手法算出来


0 A X=ACNOQFLQ#EOX +), Y=0BNPX(F£PEXY +), Z=0ANCY.
¥t n A% OYB § CAX £, %
Z=0ANCY, Q =0XnNBC, P=XYNAB
AL
o AW =QBNZY, ¥intH=zENAE OYB 5§ PQZ L, H&
X =0Qn PY, A'=0ZnB'P, W=BQnYZ
A& .
o Win L e M AR WAX 5 OCC' £, % (WARET: & ZWY £ENK ZYC #£4
4 Z % WC £, 1 QWB £& MUK QB'C' 4% Q £ WC' L)
Z=WCnAO, R=AC'nXC, Q=WwWC'"NnX0
&,
46 (1)3) & Z,Q, P, R £y, N EERIE. O

9 4852 )L A8

ANFETF BRI U A /RO~ B, AR P A A S, SFEZ, ER
AAARPERER, BIKER. BRIKERAEEIEML, IR P AEZ | R, WAk P FEE 2
UL, SEEEL AR P O, nE ZAESMR. Z2REEAR. Z2MAHAS
Whise MTHLFm, SARAHE BRXFERRE, B MR AR AR -

X 5.4.4. (SEEMLIE)
% P,Q,R,S AN EF AEE = & REXL, NARE “iX
VA E VAR CAT T PRI S A PR B
A=A WEIG, ARiZvaA s A x4 v by
Tk, FiXXEAZRACHA, FREHANETR SN
Z ik = kkidl, * e B AR AR . 2

Vel 5.8: sE4PU S IE

B, EER—PwalgE, B PS5 QR, PQ 5 RS, PR 5 QS Jh=41%}
P, MUV, W =5 = A8

MR G IR AR A, AT e VR 2R R ) 5 TS5 P A 2. SR 7 ke I, 3
125 BT TH X 2 b T 2% A BRE U SR 52 T LA A B 2 (it Coxceter, Introduction to Geometry) :
AP 1 EERR WA ERE——F AR LI,
AP 2 ETTRR A FARRE S —A B XIK.
A3 AEOANE, AP EZEATEK wheiewan),
A4 (REATL) TAVEMEY AL EREK.
AU 5 (taEarR) B e R, B BERABHAAME RS ENERAFL

gL, N=msfiey g btk o




5.4 JFIUFTF by —i 4w 52

MR, RIRABF, B =SRREAR, RPN T HERR 2 B
ST, AT A5 S 5 1T H S AP PR . TR R AR A A R R, BAE 1 5
W2, SEZIRPAIERA

findl 5.4.5. (PIAREZET A1)

155 R 89 5 BRI 3RE — — A & A 8% N

WD AR 2, WEREDR-—MRXEK. Z—FH, BERALRE N LBXH, Ud
N, CNER—FEE. SRR, O

RS PE AL IE Y]

ST R R MR — R X . FEA Y, RANCA/S T anis.1.45
5. L5 Z AR M, DA BH5. 2.8 5 a5 2. 1L [RI X (A o RELW R, X £ JL
EWE

EHYE@E, 87 Fo HE B A THYF@ORIL, 4o Rde <K
Bl CHA, du CHET BR SRS dm S8 8T Bk BTV, de BT
PR 0875 du HAE A AR, de SRR RN SEAET d Sk
PO, S, de ST BN SRR s PRSI AR E A 80

W, FA-LAHEEMEEIIE? FEXA N SR 19— F R, Bk
I T AR TR -
SEM 5.4.6.  (SHET i i e )

E—ARRTHEEFHTFEATE (a1 2o 5) 3EE, NE a1 E 2R 5, 0

UEW] TERATHER: “AE 1-AE 5 TUHREEME &N E. Bk, #—PeH
AhxENMAEEE, WAZEEST RPN AEL A CHXE, B UIEHAZ
RAE G BEA, =
TR ATT R AR A ATV IR LA A B X -
AL B R EIS.A5, ERA 1 AN 2 IS,
— A2 MHEE ERRFEM PSR E D ALK, BRAM 1R,
AT 3 HXHE R
find 5.4.7. (fA{E5E2MAIE)
BEOFAA, AP HE=ZFT4EA. Py

UEWT mARE 3, FE—NT2WAH PQRS, WwELSH . % RINAHALK
p=PQ,q=PS,r=RS,s=QR,
U] 3% 7O 4 B 4T T 2 18] B R R

pNg=P, pNs=Q, pNnr=W, gnr=5, gnNs=U, rNs=R
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5.4 JFIUFTF by —i 4w 52

R A . O
LK, XA BLZ ST AU SE RN, T2 PAE X
e 5.4.8. (5EAMLIE)
FWEAKRT, EEZATREE, WikY “Xv9f A KA CNF AT
RAGAAS BT T BT A — A ZNRIE, R AKX A Z T ek
8930, ARIX A E A AT, FARE A AL ey =408 A = AR, AT
TR & 09 3% & AR AR k. Y

—— PHERARE 4 AHE, HAUER] B AE
i 5.4.9.  (MBILIEAB)

FAWN Y LT AR TE L, .

—— WJEBELI 5 AIRHE, e ARRE R

i 5.4.10. (WHIENT A XS
’Lg&,:.%ﬁé’i l1,19,13 —}‘i‘-,\"?", i%ﬁ?&‘ l/l,l’z,lé A&, 98 B = ZIQ Nls, By =
lgﬁll, B3 = l/1 Nily, Cy =l2ﬂlg, Cy =l3ﬂl/1, Cs =llﬂl/20 N =4 H 2%
B1C1, B2y, B3C3 AL 4 549,

W A Ay = Linlanls, Ao =1 niynl,
As = B1C1 N BaCy, WIBKIE Z & FLE NS0 A
Ea XA A1AB1BCoCy X
MRAXBEAERELEL L o
A1,B1,Cy # I3 b, T C1,A2,B2 % U 1),

IE B R As, Bs, C3 4.
T X BBt A G H . (km g2 BENT
e EEARY. )

Vel 5.9 b MAESb i 2it

RGEL T« IR 5 AN AR S T EATH SRREAGET U .

9§ PEB R PEUL BT R o BRSO B

ARIERT AL B L B A E BE TR B ) o B S Y o AR A2
TR R B ) F R B T A L ) 2 L -

PP 5.4.11.  (FEEERS PR RE (sepsksemzxtm) )
4o AABC,AA'B'C' 2N =AW, A

P=ABNA'B, Q=BCNBC, R=ACNAC
2y, WAK AA BB, CC £ %54,




5.4 JFIUFTF by —i 4w 52

Pl 5.10: XMEEEEAS E BE Pl 5.11: XPEa TR e

e, AR — IR R E BEREER . BRI E BRMEZE 2%, BN
WA TR TR g, TR EOE R E AU RS, ERXHEETAT RE4
MRS . F5E L, WERIE—BIRAFR MR R SE e, ATAUH, “fFh e
AR XM HRiZ IR R TR R BLARLE” . T, “Ri-27 XM AR
PR ki

CRTEZHR B R CHELR iR YL”; il ES
BT WRER CTIRIMERIMIZ IR, SR

H, S22 PATRE

EA 5.4.12. (A EEVEEEP] (bt o rnn i) )
o —Axi s ABCDEF T — ANk, RRACH 5T A% rissi
waf R s e %)AD, BE,CF % & 589,

Q©
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5.4 JF#H AT P oy — s £ 407 32

M

&

1.

6.

5

[RP! g [ 42 |
(a). UEH T B4t B E B AT

sty RP!,  (cos®,sinf) — (cosg :sing).

(b). & ¢ : RY — RP' ZFRBEHHEN (08 o A (= 1). BiF: ' o pRY) =
SN{(1,0)}.
[RP* #y 2k T R A A |
ZRHGYTHE RP WERERAER, B
P? .= S?/{+1}.

AXRMERT, JPFEGE N LR TRE o — AR R

(a) HEFHENELFELN N TRE WAL LA E 7?4550 H, TFTEEA
BT AR T 7

(). AP FEHFERRANNE —FEHL, EEWHFLRT — 8" BF &Ry
?M‘U W3R E LA 3 5K

[ZAELRE =& K]
(a>. ﬁﬂ)ﬂ RP? § Z & (21 z) (1= 1,2,3) &% ER 4475 K

I Yy 2

det | 2o w2 20 | =0.

r3 Y3 =3

(b). EH: RP? =4 AN:0:1),B(1:p:0),C(0:1:v) = E5*+%& Y% HNY
Apv+1=0,

() T RP* #EE=%, FHvlE N5 (1) K060 H FENHEH.
[R® o

HEFH RP? 2 R b AR AW AL —MNEdth. FREMNS Fix, %
TR Z ST assmzl X bENEN%F, EANZANTE SRR
KA ——Hi)

(a). R® P T AR AW @,

(b). R® W pT A P& .

[E4 7 R? K & vs. £ RP? %5 ]

BIHCR?, i=1,2 2 R? $HAMRH AL, EH

(a). K19, W 1INl =19Nn19 € R? Cc RP?;

(). 201, MhNl=10Nle=INly €l C RP?2,

(c) KR A& bz +6y+7=0 WHFNLEAFEEL loo X AW LT,
(d). B “WHFFATLEMEXTAFTZEL GFL)",

(4t % F W 55 A 2 A ]


xyuan
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10.

NTFHEFE RP? diEEER P=(a:b:c), %
Ip={(z:y:2)| ax+ by + cz = 0}.
RzZMT4YFE RP PHEEEL (= {(zv:y:2) | ar+by+cz=0}, &
P=(a:b:c).
(a). BiE ER “EEALFEHTE" ZREMH.
(b). iEH: T RP?2 bty P EHK 1, A
Pel«<lIp>PH.

(c). VLY AL5.1.45 485 1.5 ZHFMH.

(4T % 2 e oy 1 F ]

# 2 RP? 3| RP? oy — kB4t (t € R)

Gr:(x:y:2z) > (tr—y: 6+t —0)y:x—y+tz)

(a). K t WBUETE EER o AP LR,

(b). & prg FR—MB T, WIE o, HEA—EX.

[RP? 4 % 45 # b 48 1 #y 5% A

(a). B GL3(R) ¥ 8y H e A, B, iEHACNFS AP THRME 3. =35 %
HRXEFAELZENA0, /75 A=AB R

(b). IEH: R*:= {A3]A € R—{0}} & GL(3,R) EMT#, HEHFTHARMT
GL(3,R) H## PGL3 ~ GL(3,R)/R*.

(ST TR 7 — DT A

(a). iEBE5.2.6 742 B B9 4536 .

(b). & RP* {FEKY = {loc, 1,12}, HF loc ARFEREL Wz=0), h }
WY N EL my=0), b Ay BAEHHTEL @ o=0. KEHFEA
AR W 5 A e A R PT AR R B T AR

[REFR S T AR AT T

(a). ZRFEFF lo PTHENEHMEELTHHH LR,

H=1{p:RP? 5 RP? | ¢ B4 ¥ T¥#, Ho(P)=PVP cly}.
W H 2 RP? iy 4% a6y 7 2.

(b). 4 H 4 R* bosn FHR M4 %%

P:R? —R%  (2,9)— Mz +a y+b), X#O.
FHmT &, W H R R s ety T2,
(). EAHEHANBEMN H=H.
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Wl Al b RP? WA ES, B O¢L UL, Frueg

A l1—>l2, PHP,:EQEAOP—%E?&‘ZQQ/‘]&)‘J{

H U E L BB, HHE O A BN BB %

Bl 5.12: FUER
(a). Bl AR AR EL y=ka+bfoy=0 R FN. FTEEREXTH
£ WA O = (vo,50), HHIN O AFBAWF WM I 3| o BN H
5t
(b). EH BN HRAW, B P, Py, P3, Py 21 FHBH A, T Q1,Q2,Q3, Q4
RENEXENZR TR, U R(Py, P, P, Py) = R(Q1,Q2, @3, Qa).
12, [RP' # 4 % 2 #AR 3 Ho]
i B 4 #25.3.8.
13. [RP' 1% T 5o RAMTHM X R
(a). IEART T HRF S0 AAMETH, W5 532
(b). QK& SR EHE K, A53#5.3.3.
14, [BR & 5 %)
St LA E X
o AFHEEFE-TL dREFAR f(X,Y) eR[X,Y], #F
C% = Z(f) = {(z, )| f(z,y) = 0}

R i d kilhgk.
o HTHEBEFENZT dARFUERAR F(X,Y,2)= X anX'YIZF, K

i+j+k=d
Z(F):={(X:Y :2)|F(X,Y,Z) =0}
4 RP? & ¢ d RGHEINL .
o WFHEEFE-T dRFAMR f(X,Y), 4 F(X,Y,2):=2Uf(%, %), #%k
C=Z(F) 4 C° = Z(f) W%k,
T
(a) ¥FHEFEHN =T dAFREAREF, &4 Z(F) BREH.
(b). FEEFE-T dRERAR [(X,Y), F(X,Y,2):=2f(%, %) B—¥F
FEW =T d RFFKRZ T
(c). k& f(X,Y)=Y2 - X3 -5X +3.
(i). & Z(f) % RP? $ W4 %1k E.
(ii). K ENlss
(i), Wif: E 5 RP? $#EBH P EERSHET A K.
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由本题知透视投影保直线(trivial), 且保交比



从而透视投影是射影变换




15. [RP' 41 % % 4 oy 3 A 7 7]
% P,Py,P3sc RP! E=AM R A, EH: FAEE—HET#H o RP! - RP! 45

P(P1) =0, p(P) =1, p(P3) =
16. [—RMCEH A]
(a). Wk RP? By —5t8 &%, 45 (1:0:1),(0:1:1),(1:1:1),(0:0:1) JIf
MBS B S (1:0:0),(0:1:0),(0:0:1),(1:1:1).,
(b). % A,B,C,D £ RP? # R &L WA E, E%: A B,C,D AT —kHEY
HR LU FASHLH o RP? — RP® £ 1%
p(A)=C, ¢B)=D H ¢*=id

17, [ g e HiE ]
(a). iE¥: RP* WA B EHRBEE BT BEBH=ZAAURFT X =ZADK
W— %A% EWEE—# T,
(b). B ERLEWHXE, HFIEHZ.
[m%%%%ﬂ/%
iy RP? A TR FEFrA NN k&5 ER:
(a). 22 —yz=0
(b). 22 —y? + 322 + 2y + 222 = 0.
B (E e k4]
B % RP? LHEART—REENENE Grraszpran), EHFE%R—FE
KA % B A,
B CAEREHZ- KL ER TR (BE: }“ﬂfpéﬁﬁ;‘iiﬁ)
(c) FXRENAFAZREREAN AL, EHFAE - BAU KA LA
T e,
20. [5t% HL& M5 % L AT
(a). ZE RP? FHMANE A2:1:—-1),B(1:-1:1),C(1:0:0),D(1:5:—5),
(i). KIE: xmWAE#EL, HFRZEL I HFTE.
(i) HHEKX I H— MRS HANL.
(iii). &R R(A,B,C,D).
(b). k& RP? F#h =44 A(1:4:1),B(0:1:1),C(2:3:-3).
(i). iL¥ A,B,C Z A%, HFXZAEL | Wi,
(i) AMEL LK E D, #1% R(A,B,C,D) = —4.
1. [ERZZ A RERX]
& RP? W £ A&

Lh={(z:y:2)|y==z2}, Lb={x:y:2)|y=x+ =z}
(a). LA E O0:2:1) FAE L Fly k.
(b). REK L W E%%ﬁ%?‘%éﬁm ¢i : RP! — [; C RP?(i = 1,2).
(o). RFEMALY LAl & ERSHEHMT W AFFRAR.

18.

co
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将其中(一般位置)的四个点用射影变换化为标准4点(or取射影坐标), 第5个点坐标设出来即可



这样我们用待定系数不难求出存在唯一二次射影曲线(三元齐次二次多项式的零点集)，且可知行列式不为0因此非退化



(c)问同样也考虑将其中四个一般位置的点射影变换到标准的位置上去就行
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5.4 JF#H AT P oy — s £ 407 32

22. [Ax W]
EMTFELER, FFEH 21,22,23,24 € CUo0, HUNEXERW CR(21,22 :

23, 24) = Eiii;%%

B ¥ F CR(z1,22: 23,24) = —1, WEL 21,20,23,c4 WEREEE, BLH
WZRELELE AN o
(b). ¥ & X W7 Mobius 2EHt f(z) = 255 (X4 a,b,c,d € C H ad —be # 0)
TRAZH.
B tAm&s R
NHTFHE O AL I3, ly, BBRAELAE O WEL m, 8 P =LNm. &
Xl oy U3, 1y B WA LR(lh, 1o 2 13, 1y) := R(Py, Py : Ps, Py).
(a). I EREMRHER M, BIARBT m W&,
(b). ¥FHEHME A BC,D, £8ZE LS — 8 X, EALK LR(AX, BX :
CX,DX) MMR#T X L.
24 [4F% JUAT 8 Rz A

THEEXFHE, £ ) ?Fﬂg FR T T ARAR 4R B ALA

/ \
/ \i
(@) SURER, fFF— Rtk b #EE.
(b). #HE n ARMA L, O WIEEH dno A di F doy Rk dy

25. (Bt XA
FhHWAA:
o BHFZH ¢ RP" » RP" jHRE pop=1d, NI ¢ Z—IEHEXA
o HE PR o(P)=P, Wk P & ¢ 1—MAghxL

(1) ZEn=1MHhEw.
(a) M#E—PRATRHAWALAS ¢ : RP' — RPL
(b) EH: E—A “FRELBRFWH TS ¢ : RP' - RPY” ARz 5, N
U T AME R R B A
(2) FEn=2HEW.
(c) HE—NEESBRHAHH TS o RPP - RP?, #745 (0:0:1) UEE
FEHE WAL (x:y:0) FE o HEF A
(d) (%) EH: XTHEEHESL o RP2 5 RP?, — 2 HFAHL | WEFE
I WA P, #5/8 PURI LHENEHE o A A,
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5.4 JF#H AT P oy — s £ 407 32

27.

29.

30.

(B M 02 % 7 e 32 A B R 3

AR 2% 118 (o)(d) mEF, RNAETHEFHeEMmEREHE,
(a). BWHCNER RS LA EE (FE4 Y RA GRS LR A RR),

(b). BEXTANAEEZ AN EXR.

(c). BAS U H &% HiEW.

18 1% 4% 3 57 |

ATRFEHEFEIENEFEREE: IR LTRAER

A=(1:0:0,B=(0:1:0),C=(0:0:1),0=(1:1:1).

Bl A B, C WP LR (BEE—NSE), WERELFRFERCIEL.
(e 2+ 7 28 WYy 3 7 ]
TR EE: F XU ABCDEF “ZAXNAR A"
P=ABNDE, Q=AFNnCD, R=BCNEF
ALY, WZNAWAET —F Kb 4.
[ 35 A 8 5 {8 o i A 7]
(a). i BIARWE R RP? 3% R EiE A,
(b). #4549, B LAARE 1-5 B4 T AHEEAE.
[H A% LA
HA1E 5 LA E X
o MHAHTTHAEFHAE 1, AE 2, AE3WAR Grsass. AURA
sazEmxnzz) (L) ST .
o RAARAEH T U # T AT PR SRF 1f .
° ﬁﬁﬁ&%ﬁ%?ﬁ o PHEEZBER n+1 DEXEK, UWHRE n Bribgri.
[ 4 T 2k I B
(a). & //\ﬁ/é}ﬁa/é’v\ﬁ’b/l\)ﬁ {0,A,B,C,E,F,G} WE+t4%% £ ={Li,Ls, L3, Ly, Ls,
Le, L7}, B 5&MRBHEXAA
Li={A,F,B}, Ly={B,G,C}, Ly ={C,E, A}
Ly={A,0,G}, Ly = {B,0,E}, L¢ = {C,0,F}, L, = {E,F,G}
I o Z—A 2 WA Z-FE Gk hikitorim) o
(b). ERE#ETFEREHLEHENE?
(c). IEH]: BEAMRAYTE »n ELZERA n+1MNE, NEeHELELEHR
Hn+1ME. (B maRrE).
(d). HaZnMHEFE, pea B—PE. KiE: BAH n+1 FLEDL XK p
(). IEH: n "HEFH aBE N2 +n+1 PMEUE n2+n+1 £4.
(f). IE8: EE_MAYTE—ERAMT @erunz) EEHEHNEETFE.
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5.4 G135 JUAT b o — 2k £ 47 72

B (REXRSP T

RAFTUFE AT ERTALIENR:

R RAGERE. ME @HR S@+y) = @)+ 1) F fzy) = [@)] @),

N f R84
% oa,be,d RAHEL RPY oA A EXW R(a,b,c,d) = -1, W (a,b,c,d)
A PRI AL
(a). BT 2R LA f 4 AR R o i R AL

(—z,z,0,00); (0,2x,z,00); (m,y,%,oo); (—1,1,x,é); (—z,z,1,2%).

(b). iEH: 7532%% ¢ :RP' —» RP' £@fn A A s A A A4, WERRBE
Yoo (o7 £EEEFE O, LM co ZARHMEH ¢
(c). % ABCD £ m»? :}ﬂé@faéw,ﬁﬁz, AR X R A
O:=ADNBC, P:=ACNBD, E:=ABNCD.
4 Q:=ABNOP. if¥ (A, B,Q,E) Z¥fr i & 4.

O

i .
s

* Q

(d). #% ¢ : RP? —» RP? 2 —MREK (s amihins) W,
(i). WEH @ $EFn g p LBk % A Fo g 4.
(ii). LW ¢ BEETH.
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45 6 5 thibas ] S dhih e it

WL B F VR AE TR (J.J. Sylvester, 1814-1897) R 48 iiihix 2 —Bif, HA®E
& U NBEFR UG ECE T — S, HEEEH AR B2 TR, —a &t
At =S RMES . 21, Mae!”

2R SR A, SRR ME. (HEL RGeS NES, &
HERE, BAEAE AR, A S SR AT . YIRS RS
O R TR MRS . A RIES R M T CTFE” IR AX E K, 3K
It BAAS ] “HRINGER” ARG, AR RN RS M. hiba
RN R 5 B AT (B ) LR L5

bR IET 18 2L WChL 56 87 Je W 88 -E A DA % 56 T 2w il TAE, (HEIE
TGRSR — 122 19 M EEE. W4, HidEC @ IAREEEm £ 25
o bR T AR ER RS . BRI U SR T RIS — BB AT
ERIELEIUE A AR B i s A LRy iR JisE. B, R
JUf. ZeRsrAr. ETPEL. Fonie, BERE. Aa5iEE M.

AR, FRATA—FEDR A BN RN, RIS SE R S — LU

6.1 Fh¥bi—Betix

G theb ey EOMAFERE

B LTSS AR SR B AR SR (owcre) NAVERYMEST, BIETERYBERERT (145
K. . TS, JATTANK, SR e “0RE” M. ESuITh,
FATATZOREBIAAL , TR ZRFAT A S AT R BEZ IR BB 8 B AR e JE R A
T2, ARG T ENWEIE magmr) M, DFH2R TSN ERE RiFE —E
MREMR .. TERR TSSO EA R EE -

OO

Pl 6.1: P4 e

MELERTIL, BRI, AEE. AR AL, (HETEREMEH AT E, b2 hE
BOPITAE CREWIARY . E—BRATE 22 3] 1 R SR A . RS AS T R Ay
AR I S I A Z AR A . XAl DA — A i OB R, T2
S T AR B Z TR SR R R R ST O . 2k, AU Skl
SRR



6.1 3B3May—AH S

MEEFEAR IR B A8, BARTRATRT T AR BR E 8 “—IR PR, (HiX L85 4uin
AL R SR EEMSEA E L X R T AT S LT R R H 2 —
B LA 58— LE 50 0 A5 He , B AnHE 5] A8 B IR IR BB e, BR T iR FRA ANl e — 25
N AREPE R NG — PR — A4, RIS FROTATFZORAUIL
X RUNE L A G HRFEI , T HBR “4RIEN)” S a2 “4Riiy”
(gt gm) . YRR, RATRISCIMIE B AR —F, MRFNAFVERE,
MESRAZW 2 — A g, B St 2 [ PR, B “4PImy” mfeis
WL AR S K AR A2 “EBITIY” (Rt BR RIS Bl 5 (S R RO , i MVESOR PR PR A, itk
FHEVEBUUR R, HERES I mRse ) AT AR FME S T A UM AR G AR
PRI, EREMSHIIEAS, BIINgipif . EgrelZdh, (R AVFisd (| “wima”
ARSI A ARSI, WA ARV & (Rovk At ez ' WK, fEhive
T, ORI RS AN TR R R, R e RS A E R E
KE. B, THEIA BRIV N &S0

ANOAN

Pl 6.2: R IETE

B2, KARSA — Lotk B e X AR 28 30 T R R, X R VBT A ML .
an, X EEXIUA B S, EAEE HEE7, #E CHILR” Geimmmas oM <N
BRABEn ), BR BN, HEN AR B Grmn AR R AnMER) S5 A
HUh, MRS AR M N AR PR A AR IR S 1 BT 2R

q AL R

4 PP AR B R VESERE . T R DO (0% F AT o = 4K PR
A, AT DA B TR BRI SR 0T “ABIEHE . AERERAR MR, T A2
HIRT TER AT AEGIe A L RETFHHEA

TEf A, R RN BRIERINE . VRO eSS
2 L

MERTES B VESE, AT AV eI, SRISTEMCRE S A S R DL AR A e 257, B A A
AN — BB, B STEA SRR “ARIEy” . A, WRECE BRI R — RNV
e, MR ST M (SR I, XA IR G AR T
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3 6.1.1.  (ESIWGHIFIR)

% A, B HARK TN T E,

(1) o R—A kit f: A— BEBATEe “4Ritag &7 kA “4Rifag &7,
NFHEZE 00 CARBIEZT e>0, BAEI>0FR22c AR
d(z,x0) <0, A d(f(x), f(x0)) <e,

N AR f S .

(2) 4o Rudt f: A— B R Tigagik sk, B f1 R E gkt MAR f &
[FHE

(3) =R AL BxMAERRE, MNikEE AL B xNER.

FERL AL BREAANE WS s Z R RS 2250 T e ssy, LIS 9 Sl SRR s w0 AR [
"‘7 FW B SR RS ERLE RS, WU R R ELERY, SO TR b %
WRATLIESE” XA &

N2 LA TR B TR SE WIS DA K [R] AR A 51 -
] 6.1.2.
(1) [(0,1) 5 R B &Y # &84t
F:(0,1) >R, f(z) = tan(z — %)ﬂ,
W f 973 H 3 SR gt

1 1
R —(0,1), f )= B + —arctanx
™

tE LA
QUIEESEARRK] THEZEETRT EESERE [Fl 6 —/NFAEBA

Pl 6.3: HLLBEEMS

TNBRARCLKT =AM REE, WZFAERAEEE LHERE— R “Brt
B %4 EE L. HEXKRAKWT:
fAEE =S fa)=a/lz].
KBS PR F AT RO, LAAERERT Z4ZHE, B
BRI ERF A k%" AHE, EERRERER 2.
(3) L5 THAB T FIEY % ot
f:[0,27) = S, f(x) = (cosz,sinx).
W (i) f 2P HHHESBA, BEWERSTNEESH. WLTLE, f ZELFF
MR B E—RYR—NEA, T/ WREEAHREREFLARE, )
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ANXEUER
il 6.1.3. (EESIMUHINSEA)

W’ f:A— BAeg:B— CHZELERY, ﬂ']gof:A%C)&b;%*/l\iiéﬁé’E%%ﬂLoQ

U] B woe A, Wi g & flzo) € BRAELEMHEN, XTEEe>0, HBE >0
%R AE ye B Hdy, f(zo) < b1, BA dlgy),9(f(z0)) < e. #FEAD 01, R
MGt f ER zo RESMNEN, FEI>O0FERARE 2 € A B d(x,x0) <0, BA
d(f(x), f(x0)) < 61 =

i 6.1.4.  (YESLAHR B 15 E)
R f: Ao BR A&, A4 CARATE, N fii=fla, s A — f(A)

AT — AN AT o

d(z,z0) <0, #A d(f(x), f(x0)) <e. FAlH, tF rxe A CAHdx,x) <5, WA
d(f(z), f(wo)) <e. TR fi RELBA, O
YERHER, L2153

U % o€ A, MEHELEEREX, ITHEE >0, FEI>0FRAErzc Al
f
1

findd 6.1.5.  (IIRREAEPE)

X f:A=> B E—ARIE, AACAZ—ANTE, W f1:=fla 41— f(A) &
iE'E"‘/I\EJH—Eo *

WE A= B, WRHEE X,
o i fr A= ARAFEE, W A AR—AFEE
o & f,g: A= AFERM, W fog: A— A WREFE;
WA FRBL f 2 A — A XT “BUE G Wl—AE, FOFrzh A W ER R
.
MR N, FKAIHIE A = B = R*. BN HASHER @ v Wi LevkAs e, 1M 2kt
AR R IESN), W)

s 6.1.6.  (R? ([ RINERER T-15 S 10 8%)

R? w415 4t T3 L C 0y A B ARBE 0y T2, o

TR, mFERRAE T, i B SR i R R, (R RARAN L
S PR, HFRERGEEHLE, R A A FEIERER AN E KRR R 1SR B
JERT DA 6 MERAHE, &4 6 Wi R 1 A FIERENE A “Toor4E”
!

T AP A

BEMANEE, WRBMTGERBCNIZBF— RS, AR B 2 AR
M. Blan, ARJBATIEH REFEE @), WRHES HE0F1 g2 ZREE
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6.1 3B3May—AH S

[, TEAIIEC ONE il TWO 2 FIR.
/\

1 2 ONE TWO

N JNE TR
P 6.4: [RIRRY <K=

B2, ERAABIENIZ B FEIE, SRR EMIRFEIRIE? di 5 A g4k 2
BTG IR?

A DAR SRS B . 2SN 20— A MEXT S, XV A,
HAMRRDLE. WA FroAnl U B R MR/ NE A5 s L
B— T %k, SANE =AU — e RS (et s s . M8, “HilK. 3
NE XFERFREL, TEdRhE RN R T 2R R R RE . T2, &
MFLEI RS ERFMVEITT, AUFLEMEIECE R (emihegd, SR IVER T AR
SR ORDRHE WIS AET R e, 5%, ) SORIEAENR? FRATIEIERFVES TR A
IR, SETERFVE B TR E M B AV . HEHR B E
FFME BRI &, I H AR IR AN TR B P M sl A AN ]
T EATH A R o

TNAAE LA TR B AR ME T NS B IR VE S (R R S
J B A TASAIE IR M R B R G2 ST, WA MRS

(1) BEtk: FERRRASE], QR — AR G I (Efrenist C St ER S SR S B R
it O\MAR (mizsgerb Mol s ez o), WIFRE @ REBAES, FiRRE. Be

I EBRIMERZ —, TR ICHR i S T e, fline g “f

PRI 8] _E RS R B BB e () WA BT R o AR e, A A P DX ) BRI DX )

BRI X TER N A —HE . RS IR RAT, MR R e R i & AE R

Fh ERA—FER, BEERER T R eI b B AR AR — R

(2) HWPES S S R EIEZE R LNAAHTERITR S A RATRRE RHE" MR E

o A MFRATUEE RAERY), BMNIRAIFRESEmR . TR ETE, FAi

AIDABERIZ B 2 DA BEARHRIER TR U8, XA “HAMHIERRS A4

PR iz TG ey 3B R FRNVES A ARV 2R &, AR S, TR

RIMER, MEES BRI SR, T2, EES XM ENRMEE, Wb

SRRTIIE. Feiilih, A1 BB S e THREE F1 FOUR & AR IR -

THREE FOUR 34

|Z§I 6.5: Z:]ﬁ]ﬂi:ﬂg “%ﬂ(?w

W2, B LMD EX I BRI BRECT3 M4 We? ENE R LA,
(BT 2 SR AN Y o X A — A/ DT - RPEHEIRG.1.5, WRPIAEIE A
M B 2R, Hit f:A— B2 ARERS, BT A FMEE—1 R p,
Wit f 2 A—{p} = B —{f(p)} W2 —AFIEBSS . Fealih, XF A PLE—
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i p, —ERAMEE] B HH— il ¢ B3 A—{p} 5 B—{f(p)} M. XT4
T3 AECTA, R MARN: Berd PRS2 R, Bl BRI BRI
PRFME RTINS SG € EERZ @, RT3 B 14 I
Ob, EEEEIER RIS EWPEG 274 b — RRRR S, AT
I BB T =AY S, RT3 H AR AR

(3) M@ S Z N FATE W LA 55 Sh— PO ik AE AR b B X2y B A %L
T3 T4, I ERTAL, oA R B — A A7, i3 i R R
AR R, A W 2 REMER, SR RN A
AR, BTN AR A 2 sy, BT AN P 2 R B A
o] “PE” TR IETE NI SN A8 i — A mi e X ATRMEE , WrE R E—4
B, WP TCIAAER Y W T S g i— A e T2, i B0y 3 2 By
BT A AZRIEER” AN ARME . JS0U, AXERI, BRIHREH
TR AN LR, PR A Bk v A AL — A~ Rl n] ATEBR T B 2R 4 2 — A
T HATET EDUARKERR R (meuemie R acs) ToEBESGR S — A R .

Pel 6.6: BKifi 55 M

—E, BeAZR AT BT N2 A AT XA R 2 4 ik
ERCER . BT EIa AJEsE (H. Poincare, 1854-1912) @i | —Fhyik:
Xt AR — it A R EA T RBGE B R ARl ] ABGE LA 3] 55—, IR
XA A ABUERT T, BRI BUE R PABOE B LR SR R, T
MISFHRAAR G TERX MR IO — . XSO Z EITE R RE AR, (ERT
FEETE R MBS 2] T 2R -
IR, A RZAAFHIMER . IR, HEFRNTA 2N, hibe—
MAER PSRN ARR “XRME” 922 Rt. FAPZFIR M LB DR AN ER, &
MIRERHERAE RS AR, "2 GRfbiE 0.

FHEBEE LWL WK (raeng R NmE, plwB22F0% 1. 2. 3. 5 Wiy
%) T @ R A E 8 A RIK, HiXAAS R3phiz iy & A o2 5%

HET—AMNF@mAE D 2)C G eyt — T ah5 (a2 fp) =pa5)%

UARARXT XA PRA PR BGE R, ATPAE IEX A S E R TR IR B 2 15 5] FLOR R 5] b5
ARSI TESEWS , RO —E SAERAL I 8.
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6.2 Bkiz % dm iR KX,

BRKEM o B eI R EE: £ R a9 RE R™ $ayF ERAE, W m=n.

AN R CBeE AT A) — P I iR FEfhdhar L, EOULAR2
EHEOR , (EA R I EE ) e AR

6.2 WkHi 2 A2~ X
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