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§1. Euclid Z2Rg

Euclid 22T PHIERBICE W THEN I B L ADH LD TH 503, 20 6H-
T IR S FEARIZ 1 BEuclid Z2RINDOEBARTH 5. 2 2 Tl Buclid Z2R1ICEH T 2 FHIE %2 fi 8
FEEDTEID

F79, EREHROELELGZ R ERT. ARBn ZHE L TE &, nlOEHLZHE IR ok
DELEEZR" LRT. Thbb,

Rn = {<:C17x27"'7xn)‘x17x27"'7xn S R}

THL RUWIRDIETHS. £/, R, R? R? 22 NFHEM, i, ZREH—FHL, R*D
TLEREDVT.

R"D22DJ6x = (21,9, -, %), Y= (Y1, Y2, - Yn) BE P ce RICHLTHIz+yeR" B
FORAA T — e e R ZZNZEN

r4+y=(r1+y,r2+Ys, .., Tn+Yn), cxt = (cx1,cra,...,cTy)

WCEDEDLE RVIEIRTZ PV ELR D, FEXZ FL0IE(0,0,...,0) ERSINLILTH D
I, R OEFHENRE (|, ) 13

(T,y) = 211 + T2y2 + - + TpYn

WCEDEDSNS, R" x R CERI N EBUERETH 5. DT CTIIEEENEZ BTN L
WHZEILT S RYICHEE (, ) 2F 27 bDH n RILHE Euclid ZfTH 2. T I TIIEHE
Euclid Z£f113% 2 72\ DT, R™® Z B2 n &It Euclid 22 & Vo T H D 7\,

vty DA (z,y) 1ITHIDOEZH VT 2ly ERLTELS &, HELES IR 2560805, 1
2L, Wy ldy DIREITIITH 5.

PUFTIE n XIt Euclid 2] & LTOR" ZE 2 5.

FE r,yzeR"ceRETEHE, RD (1)~(4) 3% Y 72D

(1) {z+y,2) = (z,2) + (v, 2)-

(2) (cx,y) = c(z,y).

(3) (y,z) = (z,y).

(4) 2 #07% 5%, (z,z) > 0.

R D/ V4 || || W EWNEEZ T
2]l = vz, z) (€ R")

ICEDEDSNS, R CERBSNIEEERBTH 2. ERED, 2 DRI ||z| 1& ||z > 0% &
LU, |z =0 %203z =0DLEDATHS

EE z,yeR"ceRETHE, XD (I)~3) DD 7D
(1) flezll = lefl|]l.
(2) {z, v)] < ||z|l|ly]l (Cauchy-Schwarz DAZEZ).
(3) llz +yll < [l + llyll (=A%),
SEEA (2) DART.
y=0D & ZITHSG D
y#A0DEZE,
{y,4) >0
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ICHERT 5 &,

=y (o)
0§< [ORe wyﬂ>ww
() ) G
—(( ><%w<w> %m@,ww%wg%w)@w
= [lz]*lylI* = [{z, y)I*.
X7,
[(z, y) 7 < [lz]*[ly]|.
Thbb,

[{z, y)| < lllllyll
0

R?D 2 a=(a;,a0) BELb = (by,by) ZZNZENREDNS a,b N[0 PR T B L&A
TIEILTS. a,bDBEDBRBERI FATERVEL, IN6DRTANIT, 0<<7sT
5. ZDEE, a,bz 2T =ML TRIKEHZ S &,

lla —bl*> = llal|* + [|b]]* — 2/|al|||b]| cos §
725,
(ay — b1)? + (ag — by)* = a3 + a5 + b} + b3 — 2||a|||b]| cos 6.

X - T,
{a,b) = [la]|[|b]| cos 0

D 7o, FRHZ, 0 L b HEZET B0 (a,b) =0D EEFTH 5.
I, a,b % 230 L § 247U O HifE X
all||b]] sin @ = ||al|[|b|| V1 — cos? @

_(a,b)?
lal*6]]?

= Vllal2[[o]]? — (a,0)?
= \/(a% +a3)(b7 + b3) — (arby + azbs)?
(a1b2 - Clle)2

(3

£ 0 2 RDOTHIA 2 B ENIERT 5 2 L3 TE S,
R3 0)2){-?':@ = (al,ag,ag) j:O)J:U{\b— (bl,bg,bg) %%ﬂ?ﬂ)ﬁﬁﬁ)‘g a, bl\mﬁ) ) Fﬁﬁ&y %
ERZET LI BRI FLOEA ERRRIC, o, b D TAE)ET B L,

= [lallll]

{a,b) = ||al[[|b]| cos &

D7D 7D
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BHIZ, a L bDIEa x b e R a, b DT HGHIEFERZ F LT, a,b DPPATTHOLEAITX
D()~B)Z2AlTIIITEDLNS.

() axbldabEBXd 5.

(2) |la x b|| (X a,b & 234 L 2 PATVUHLIZDIHIE.

B)axbDMEIFaDbICEERLEH)ITAMONEKT 2L E, LG PETE.
7L, 0<f<7mtd 5.

e1,69,e3 € R %
er = (1,0,0), es = (0,1,0), e = (0,0,1)
WKEDEDE., KCHUONEZEFRE W) BIERZIEATEL &,

€1 X eg = €3, €3 X €3 = €1, €3 X €] = €9 (%)

DN 720,

EBE a,bceR3ETHE XD (1)~(3) D351 72D,

(1) a xb=—bXxa.

2 keR ETBE, (ka) x b=ax (kb) = k(a x b).
B)ax(b+c)=axbt+axc (a+b)xc=axc+bxec.

R3 D 2,'\1—:7\01 = (al,ag,ag) j:O)J:Ub = (bl,bg,b3> B8
a = a1e] + agey + as€s, b= b161 + b262 + b363
LEINIHS, LOEHE (x) X,

axb= (a161 “+ ageq + a3€3) X (b1€1 -+ 5262 -+ bg@g)
= (@2[)3 — a3b2>€1 + (Clgbl — albg)eg + (a1b2 — agbl)e;g

= (G2b3 — asbs, azby — aibs, a1by — szl)-
a,b,c € REIZH L Ta,b,cD3EMIE (axbe) ICIDVEDLNS. a,b,c%
a = aje; + azes + ases, b= bie; + baea + bzes, ¢ = creq + ey + c3e3

EELTELL, LodtE XD

az a3 ay as a; Go
b, c) = ¢y det — o det det
(a xb,c)=cyde ( by by > cyde ( b by ) + csde ( b b, >

a; Qg das

=det | b by by (%6 31TICRY T 5 R FER)
C1 C2 C3

=det | b
Cc

RN 7 PV OBE ERROFIRZ1TS & a,b,c & 3L T 2 FAT/NHEOERE L [(a x b, )|
THDHIENTDD, 3RDITHNAZEBM NIRRT 5 2 LI TES.
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fEIRE 1
1. AZn ROFIEFTINETLE R DIEED 2 5 2,y 12 LT

(r,yA) = (z"A,y)
YA ) I e NP s c
2.2,y e R* &£ T2 L ffEH

Iz +yl1* + llz = l* = 2(ll=]* + [ly[1*)

DD 72D L ERE.
3. 7HME (1,2,3) x (4,5,6) KD X.

4 abe,d e RP LT B L, KD (1)~(4) hi% ) 725 2 & &Rt
(1) {(a x b,c) = (b x ¢,a) = (c X a,b).
(2) (a x b) x ¢ = (a,c)b— (b, c)a.
(3) (axb) xc+ (bxec)xa+(cxa)xb=0 (Jacobi DEHEI).
(4) (a x b,c x d) = (a,c)(b,d) — (a,d)(b,c) (Lagrange D).
)

5.a,b,c ER?ZRD (1), Q) DL IIED S &, a,b,clFFA—ERR EIZIZR . a,b,c 25
DTNz R K.
(1) a=(1,2,3),b=(2,3,1), c= (3,1,2).
(2) a=(1,1,1), b= (2,2,2), c = (3,4,5)
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e 1 DRE
1. NEZ T2 W TERT &

2. JIVLADERE XONBEOHEE XD,

lz +yl* + llz =yl = (@ +y, 2 +y) + (& —y.x —y)
= ll2l” + 2{z, y) + IylI* + ll=]* + 2z, —y) + | — yI*
= 2(]|=]1* + [lylI*)-

3. Rk 24X

(1,2,3) x (4,5,6) = (2-6—3-5,3-4—1-6,1-5—2-4)

= (—3,6,-3).
4. (1) FHIROIE LD |
a b
det | b =det | ¢ =det | a
c a b
7,
a
(axbyc)y=det | b
c
X-oT,

{axb,c)y =(bxc,a)={cxa,b).
(2) a,b,c,(a xb) x cZZNZEN

(a1, a9,a3), (b1, be,bs), (c1,ca,¢3), (2,y, 2)
i SER
(x,y, 2) = (agbs — asbs, agby — a1bs, a1by — asby) X (c1, o, C3)
o,

r = (a361 — a1b3)03 — (a162 — a2b1)02

= (a101 + aqscoy + agcg)bl — (b101 + b2c2 + bgcg)al,

Y= (Glb2 - G2b1)01 - (azba - G3b2)03

= (alcl -+ a9Co -+ agcg)bg — (b101 + bQCQ + b303)a2,
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z = (CLng — a3b2)02 — (Cbgbl — albg)cl

= (0,101 + a9Co + a363)b3 — (blcl + 5202 + b303)a3.

X-oT,
(a x b) x c={a,c)b— (b,c)a.

(3) (2) &9,

(axb)xc+(bxc)xa+ (¢cxa)xb={(a,c)b—(b,c)a+ (b,a)c— (c,a)b
+ (¢,b)a — (a,b)c
= 0.

(a xbyexdy=(bx(cxd),a)
= —((cxd) x b,a)
= —((¢c,b)d — (d,b)c, a)
= —(c,b)(d,a) + (d,b){(c,a)
= (a,c)(b,d) — (a,d) (b, c).

5. (1) 2 FLERD S

(b—a)x (c—a)=(1,1,-2) x (2,—1,-1)

(1-(=1) = (=2)(=1),(=2) - 2= 1-(=1),1- (=) = 1-2)
(—3,-3,-3).

£ T, K 5D EAIE
—3(x—1)—-3(y—2)—3(»—3)=0.

Thbb,
r+y+2z=0.
(2) EXT FLzRD D L
(b—a)x (c—a)=(1,1,1) x (2,3,4)
=(1-4—-1-3,1-2—-1-4,1-3-1-2)
=(1,-2,1).

o T, kB FH D HFEAIL
(z—1)—2(y—1)+(z—1)=0.

b,
r—2y+z2=0.



