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EHE S — MU RS+ £.
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8.1 [mEMIEH

1. IENEGHZEREEAMR

B A5 77 1) S AT /N 94k B i ik S R A 1 4k B AN AB SR T R R4S
a 42 FK TR A 1 AR 0 R | AB | 8 [a . 46k 0 B 1 ik B % 1 kL R
1 [+ Bk SR [ . A R ] R B A o O 0K,

CL) mysthnk & HFEAT 09 i 0% 2 00 A = ff % 2 000K 9 1) | AR . 22 4>
<l’€ﬁ/\LlLr'rﬂ ) fia) s AR BB ) R AR LA — A ) e A S R R A

J& A Tia] k(14 28 A5 Ry 2% 5570 1) gk 5 2 3K 4 1) i ) D ]

CID) i a—b E Ba+(—b).

D #e 5 mtdpy i ra HUE R — () .

(1) [ A>0 0 2a 897705 a 71— HEE N [2a | = A |al;

(2) [ A<<0 W 2a BJ7 105 a W7 AR, HAE N [2a | = Al |al;

(3) 4 A=0 W, 2a FZEm, B 2a=0.

Ii) 45k 1) 2 P 3 B il JE S M (A A A R

figp RIS o QA7 0 BT S P SR IS I I vh 43 A7 284 56 A 1) 8 BE 22 1] 1 28
PEGF P2 L R 4 VB vk W) o A A 6 ) J

fi] 4k F) 2% 52 B340 ] dz Y ) ek o A AR AT T O T B R AR R A A

(D) [ AR bt a (46 55 A 5 4 I w Bl 3 O T AT A AR
o R w s W w, —wy FER a 75w B BRI id R
Prj,a =u, —u, = |a|cosg,

Hoplal i bt a 9K Ry a 55 u R I M. HA R BY a8 7.
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¥ 8.1.1 Pr,(a +a,++++a,)=Prja, +Prja, ++Prja,.
(2) MEMF A FTRRE a5 - BIREME I a,Bys BN
i a W75 91 f , cosa .cosB.cosy FR A a 77 A1 4% 5%
(3) mBMAIE I ik A BRR o By Bz S IE @ S e L B
i h
Prj.a=|a|cosa=a,, Prj,a=|a|cosp=a,, Prj.a=|a|cosy=a.,
Wa=a,i+ta,j+tak,3ica=(a, . a,,a.),H a, a, .a. FHa $IER(EE T 6]
8O, WK a 78 2 y 2 Bl ER B, Hoop
la|= \/m, cosa=a,/
cosp=a,/J/at +a’+a’, cosy=a.//d’+a>+d>.
BREA cos’atcos’B+cos’y=1, H AL 1] i
a’"=a/|a| =cosa +cosfj +cosyk = (cosa,cosf,cosy) ,
Hrp o,y HAEF M) & a 977 815
(4 LR LRIRERE '
a=(a, a,sa.)s b=(b,,b,,b.),
1] atb=(a,*+b,,a,+b,,a.+b.), ra=a,,ra,.ra.) QA HLHO.
B 108.1.9] HA P, (x0,y0020) 5 HIES A ¢

PR A& AR PR TR LR, 5 & TR AR, C: ‘

B OIS 11 R, PA R P, KT o gl P (o o30050)
L, TR S A BB N (2,,0,0);P,B KA P, o 21\ |
LT y MG EL 25 B BBEH0,y,,00:P,C |/ v
F AL P RT = LT L CHIARPR R (0,0, Ak S
Zo ). ) A 8.1.1

B 2[8.1.17] EmEr R4, ES o WM E /30K r fEu Fh LR
B,

8 M |rl=4,Prjr=|r|cosd=4Xcosb0°=4X(1/2)=2.

B1308.1.15] EEMAL M, (4,/2, 1) M,(3,0,2), 315 [ M, M. )
B 7 [ A 5% RN ) £

B i MM=03—4,0—y2,2—1)=(—1,—/2,1),

HHE MM, | =/ (— D+ (—y2) -+ 1t =Va=2, 1 m 4% 55 h
cosa=—1/2, cosp= —J2/2, cosy=1/2,

F Ak a=2r/3,=3n/4,y=n/3.
Bl 4 4k mRta=i+j+k,b=2i—3j+5k f c=—2i—j+2k K,
« 2
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Ay I FH B 15 & @ b " Kk a.b.c.
# MHa=@Q.1.1),b=(2,—3,5),e=(—2,—1,2),#
=/ +d+dd=/1"+1°+1°=y3. a=|ala’=3a°,

[b| = B2+ Fb7= /2 F(—3)"+52= /38, b=|b|b"= /38b".

lel=VE+E+E=V/(—2)"F(—1D*+22=3, b=|c|c"=3c".

Bls —mES .y MRS RA.S - BT AR E R 2 6%, 55 E %
w5 (19 77 [

B RIS .y MR A R e, WS 2 FE AN 2. BT M
R E T MZET 1,80 cos’a+ cos’a+ cos’2a=1=>2cos’a+ (2cos’a—1)" =1,
TRED 2cos’a (2cos’a — 1) = 0, ATl cosa =0 B cose = + 1/V/2 (& £ cosa =
—1//2) A a=n/2 B a=n/4.

ZIM BT EAS N a=p=n/2,y=n 8K a=p=n/4,y=n/2, 8% &
1977 [ K

(cosa,cosP,cosy) =(0,0,—1),

% (cosa,cosf,cosy) = (/2/2.,/2/2.0).
2. HER(EAR ARONEZENEMME AR
FESCRGE A B A SR A F . AT AT ] = R4S 2w B
A=A * p=AX p.
bk = R e e S T U Tk R — A e AU S P S B AR . T H T
] 4k O & 7~ — Fh AN [ A 76 L
Aa BRI Ha T, ARG A+ a A Xa.

« b IRkt a St b EELF, RGBS A ab 5% a X b. i H 44 Ha - b
%xﬂﬂi/\m HERYE SC =t aboe B a « b - ¢ R A E LW, HINE
ila<+a-a=a ERHRM. A FH aa=d Ha Ha' BAHEXL RMEE

& R IE SR S SR S L AR — B TR R SR A A L e
AN W ST

B B GEANL Blas (bec)#(a-b) - c.

2R EMR? B A A A B =BG L0, H A =XAs . I8 4 F i1 5
LAV GE R ADFRE) X =2 SR i@ AR R 3 L. N Ak =A0As 185 A, (X, —
A =0 H ZEMALBREHR A QA=A =08F A, =08 A, — A, =0; HEHLRN
SEL IR A (A —AD) =0 ERH A, =0 B A, — 2, =0.

T RO A S B ABCR B L AR RS B a » b=a s ¢ —

. 3



SEHEMAHERIDIPBCTR) @ xang

fRAEARH b=c. B a « b=0 —HERH a=0 3 b=0.

B PR iz R AR B 45 A R A (R 2 T 8 s L

(D ZH|HE a-b=b-

(2) B a-(b+c)=a+b+ta-c

) HEHMEHRMFRAL G

(Aa) * b=ACa b)), Qa) -+ (ub)=p)(a - b).
(4 BEBMHERAMERA LT JLA&, NG,
O —1mES5EHCHBERSEFHRKENE,
a+a=lallalcosO’=|al?.

@ EH WA AR B EH AP AT m ) W ) ) 8 RS T

F.RZINR D
alb<~—>a-+*b=0<~—>ab,tab,‘a.b.=0. (8.1.1)

IR b T A B, AT LA 3

iei=jej=kek=1, i-j=ji=j+k=kej—=ksi=i+ k=0,

(3) BB LT E XAERZ I HA R, 55 2L Bk,

a5 bIBERETF aMKEMDbE a LEFEHR
e b WKEMa 7E b FHBEAIFFLE 8.1.2), )

a+*b=|al|blcos(q.p)=|al|Pri.b
=|b|Pri,a (a520).

Fifimi bfEa (a40) EHEE N
b b-a

Prj.b = |b|cos(4.p) = |b||a||b| a] =b-a’
=b, cosa; +b,cosp +b.cosy;, (8.1.2)
H i a® = (cosa, ycosBi »cosy, ).
[7] ¥, Al 3R 15
b=1|b| « Prj,a (b#0), (8.1.3)

Hiirmfta 7Eb LR R
Prj,a=a * b’ =a, cosa; +a,cosp, +a.cosy,, (8.1.4)
H b° = (cosaz »cosB; ycosY;).
Bl 6[8.2.9(1)] B HMEa=2i—3j+k,b=i—j+3k flc=i—2j,itH
a*b)c—(a-<c) b
M (a+b)rc—(a+c)b=[2—3j+k) » (i—j+3k)]+ (Gi—2))
—[(2i—3j+k) » (i—2j)] « (i—j+3k)
=8(i—2j)—8(i—j+3k)=—8j—24k.
Bl7 ®a=(2,—3,1),b=(1,—2,3),e=(2,1,2), RKFEANEHET a fb,
o 4 o
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BHEMSE ¢ EREE 14 MM d
B iRd=(r.y,2).Hd5a MbEHBa - d=0Kkb+d=0. XHERA
dfEc FRIEE N 14,80 Prid=14. 8%
c+d=|c| » Prid= /2" +1*+2° X 14=42,

a+d=2xr—3y+z=0, r=14,
FRE D - d=x—2y+32=0, %Zi%{yﬂo,
c d=2x+y+2z=42 =2,
2l d=(14,10,2).
B8 Faz0.ik[A]E a-b=a-c.BERHEMD .

=¢?
B —MAM.FELLE.Ha-b=a-cAH,
a* (b—c)=0.Ka=0.M b—c=08,(b—=c) | a (b 0
—c7#0). o : 1
ML L F % ab.c il .a » b=a - cHIEJE
WES. 1. 3pr R, B &R B8 U & S
a-+b=/|al|blcosh=|al(|b|cosh,)
=|a|Prj,b,

a*c=|allc|cosh,=|al|(|c|cosh,)

B 8.1.3

= |a|Prj,c.
tHa+b=a-c AREFE] Pri.b=Pri.c M4 NEE LEF . XANELREBWS N
B HRARH b=c H145iE.
3. ER(XRARIINFPONCEMRNERAMER
SEHMzBEARMALE, nERMEEMERRZAETRRE &40
Bl B EA AL, B
aXb=—(bXa)#bxXa (EHBAZHRERRL);
aX(bXe)#(aXb) Xe (HEPEEBRABL);
axXb=0#»a=0 8 b=0 GHEBARL).
{8 1) % B 2 F 332 B R
(1) srficfE:axX (b+ec)=axXb+axXc;(b+c)Xa=bXa+cXa.
2) mERSERAFRBALSERIER: Qa) Xb=aX Qb)=(aXb).
(3)axX(bXc)=C(a=+ec)b—C(a-+b)ec.
(4) [ &AM HAbZ B R ME R AN T .
O mEfaxbFmEEEFa Mb,Hab,axblFRMEE ;axXb
MR/ Hlaxbl=lalblsin(g ) s |axb| LA & XFm HLL a #1b F481 4
e 5 .



SEHEBASEZISPNRCTH) @ XEHE

SEAT A I B 1R (A8 AR IR (al [b]sin(p) Y am A H . A
F2 (1) it FR AR, B 57 % Hb 2 38 1)k B, BRASE LA A1 a4 20 20045 P ] ik BELAY O ).
@ WRM A a5 b I RIFEA7) w4 00 I 6] 4 F ‘”g‘r?i’ézfiz,tm%‘é
P a 56 M mEAETFE, U a fb 2L BIFEAT) M 4
a//bla 5b L ,b50)<—a=2b (X NFEO
~—>aXb=0<~—>a,/b,=a,/b,=a./b..
@ MBERMITE Tk &R a=aitajtak.b=bi+bj+bk.,

i j ok
aXb=\|a, a, a.|=C(ab.—ab))it+(a.b,—a,b)j+(a,b,—ab )k
b: by, b.
a, a. a. a, a, a,
- i+ Jjt k. (8.1.5)
b, b. b. b, b, b,
AR D=5 s 1 ﬁ%‘i—:i j k3B 24T 58 31T B2
B a.bTE=ANARM E R a, sa,a.50, b, b XFE—F 5 M axX b i =

1750 I 2= A MERY . (6] 32 JILH K"ﬁﬁllit ] B R O A b M X
=B ATBr? IR i a X b i j ok B RE A2 =B AT 8 SR AT
BRI EEITE. hX (8. 1.5 5 F M, Jbriz 5l 4 an K 77 oK i

HFEH a.b 7 = 4r5h LR A ITR S H F A =192k fr51=
a, da-. a; a; a, 4a;
b, b. ’ b. b, b, b, ’
HAEB A9 K s j ok B R EHSEEN R B =755 2 51 M AT R
ay b, R ER B ATEI A5 1 50 HEGF A 1 8, B4R y—> 2oy IFARIK
B3 A4S B AT A0 H A AR AR A B AT 5 2 A 2 6 9 3 A [R].

(8. 1. 5) i &, T AR B A F XA ACET S5, i B bR i .

#908.2.1] Wa=3i—j—2k,b=i+2j—k,3K

(1) a-+blaxXb; (2) (—2a) + 3b Fra X 2b;

(3) a.b ¥ MAMARE.

M (La*b=(3,—1,—2)+(,2,—D

=3X1+(—1) X2+ (—2)X(—1)=3,

i
1 —2| |—2 3| |3 —1
axb=|[3 —1 —2 =( . . ')
2 —1|'l=1 1|"1 2
12—
—(5,1,7)=5i+j+7k (8. 1.5));
(2) (—2a) + (3b)=—6(a » b)=—6X3=—18,
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axX2b=2(aXb)=2(5,1,7)=(10,2,14);

(3 sost )=t 3
' lal[b] /3P F(— 1P F(—2) VTP F 22 F (—1)°
__3
2./21

%) 10[8.2.3] B4 M, (1,—1,2) .M, (3,3, 1)H M,;(3,1,3), R 5m&
M, M. , M, M, [7] i 3 B i) 8037 1]
2 M,M,=(3—1,3—(—1),1—2)=(2,4,— 1),
M,M,=(3—3,1—3,3—1)=(0,—2,2).
M, M, X M, M, ¥ 5M, M, , M, M, T B , § it 3K 7 & 7] BUA

M, M, X M, M,
a=+ — (EEREME.ASAREER,
| M, M, X M, M, |
t 1k 4 —1 —1 2 2 4
i MM, XM,M;=12 4 —1 =< , 9} )
—2 2 2 0 0 —2
0 —2 2
:(69_49_4)v
IM\M, X M,M, | = /6" +(—4)'+(—4)"= \/68=2/17,
1 3 2 2
[ﬁk a:i—(6v~49—4):i s .
2/ 17 (\/17 V17 «/17)

{E A5 FE A S 1) b ACHO P B0 1 ik B k. 1002 PR D I vk SR Ry R 3k )
12 B S SCHY 5 T K ek AR (] Bk AR B A i is B PR AR AT BB A LA i 42t O 43 1

Bk BARHAL a0 I, =1 AR R M i a2 0 I WA B T a

#0 Hﬂ',al=1 BRI

Bl 11 FEDEEZR R a b AARSSAEPEATNE PR T o REE R C ).

a-b ~a-b _a-<b —a-*b
b (B) b 57 @ (C b Py (D) b PR

i AL (D) Ak (AP R, TR A &
b
1.((7)41bﬁrﬂﬁ,"a%bw—ﬁﬁ%ﬁﬁi&ﬁm&ﬁ

o 8. 1.4 5

(A) b—

h =b— (Prjsb)a"=b—(b + a")a" P 8.1. 4
:b‘b‘ai-zb-—a .zba_
la| |al a
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4. =1 mENRER
BT R T SC PR da B, 78 ST 1] 4 1 7 ROl AL, &1 2 HA P A 4 S in i
EHE. LR, B = nESNEE, BE W] LUE CEN KTV A
BH. 458 ERMMERZE, =/ mMESME®E, Hf a- (bxXc),
axXbXe),abeo) ZFhER B . M albc)fE—15atLpymeg.
aX (bXe)ZTE boc FRERTFE LA —mi FIAHHBAZITeT. T‘@D
Wi =4k abc PRAMERER G RBES S - mEERER.a- (
X WEN FRER =D mMERAF IRAR XA S Na b cl.
D REFRMITE AKX
Wa=a,ita,jtak.b=b,i+bj+bk.c=citcj+ck,. HitENXH
a, a, a.
a- (bXe)=[a b cl=|b, b, b_]|. (8.1.6)
e, o, .
2) BEMa- (XWXl [a « (bXe) | Hy LI E X
a - (bXe) WA IES T LA a.b.c FEBAER M FATSEARER V
3) IRABRE MR
(D) =4 mEEmalEREFFZEHRREGRETE . Ma- (bXc)=0.
(2) BBRBRABM=1HFr e BERNEAZ.
a* (bXc)=b-+ (cXa)=c-+ (aXb).
(3) MARARPHFEAFEBHEF— K IR AN EZS
a* (bXe)=—a-<(cXb), a+*(bXc)=—b- (aXc).
(4) IRAEB R =HF B0 E A, HF0E B ) BB a2 R F 5l ]
A B
a* (bXe)=(aXb) *c, b+ (cXa)=(bXc) +a
HEL L HEREC S a- (bXe)=c+ (aXb), [ A EC AT 2409t
A NAEF) ¢+ (aXb)=(aXb) +c,HAMGF a+ (bXc)=(axXb) +c
(5) RA B RBA WA m A [ A% T %
Bl 12 % a.b.c & =AM E & (@Xb) « e FT( ).

(A) (aXe) b (B) (bXa) - (C) (¢Xa) b (D) (cXb)+a

i MIBREGAH Lk fﬁ:fq‘.ﬂ‘fij((‘)ﬂfﬁfﬁ He=1r5E8E- 15
(] T AS IE .

) 13(8.2.11] BHla=(a,,a, a.)b=(b, b, b.)c=(c, Lee) s ik A

AT L IE . (@ X b) » c=(bXc¢) » a=(cXa) * b.
A A AT 50 = P AT L A 90 2 A9 1 A8 S 0 P A 3
. 8 .



