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EE VEZHERXIMLVEM 0z V OEFEOERD?S RNDEHRET D, w(v, v, ..., 0) (v,
Vo, 0 €V) DK ICBAL THIETH S L &, w2 V LD ERXLEBIVIEX £ 7213 kL XK
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FEOERICEOT, FIZ X w(v,ve, ..., 0p) Do I L TRIETH S 0 ) DI, ERED a,be R
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w(au + bv, vy, ..., v;) = aw(u,ve, ..., vx) + bw(v,ve, ... Vg)
W7Dyl EThHS.
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B, B2 D2 VS & RO LI I L CHEBPERA2ED L L TE S,
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(fl & fg QR fk)(l)l,U27 Ce ,Uk) = f1(1)1>f2(1)2) R fk(vk) (Ul,Ug, ey U - V)

EBL. ZDLE, fi9 @@ 13V EOERERZEDS. iR fr®@-- Q[ % f1, fay ..\ fr
DFVINFEEND .

k
V ISHBRXRILE 61, @V bARXILTH 5. FEEE Xd3la D 72D,
EE VZaRXuFENT PVEM, {fi,fo.  fut 2V DEKRET S, ZDLZE,

{fii ® fi, ® - @ fir Virsio,sin=1,2,..m

@V DI, Hic, @V DITLIE k.
SEER  V OREK {v1,va, .., 00} Z {f1s for ooy fr) D3 {01, 00, v} DB & 72 5 K 9 105
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(fia ® fio ® -+ @ [i ) (01, Vjos -5 03) = iy (i) fia (V32) - -+ fi (05,)
U (i) = (s dos -2 8)s
_{0 (1,32, - -y ix) 2 (s Jos- - -+ ).
EoTC [, @[, ® @ fi, (i1,00,. .. ipg=1,2,...,n) F 1M7L 5.
HC we @V ETBE, FORELD.
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W = Z w(vinviz?"'yvik)fh®fi2®"'®fik-
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LZD>T, QVAld fi, @ fi, @+ @ fi, (i1,i9,...,ip = 1,2,...,n) TERINED 5, {fi, ®
k
fir @ @ fir birsinrin=1,2,.n 13 Q V* DEEJE. 0
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WZxf LT
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ThH5.
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AVFIZOWTHICEEL S ATWI ).
if? .flaf?a"'afk eV o:i‘j‘b‘(

fivr)  fi(ve) o fi(vr)
(FiANfa N A fi)(vg, 09,00 08) = fz(:vﬂ fg(:UZ) fQ(:Uk) (v1,v9,..., 0 €V)

fk(Ul) fk(UQ) fk(vk)
kio< A0k RDOIEFTTINDITHNATH L. ZDEE THRDOWELD, finfor-Afi €
Awa&a.
1OODEHDGA L FREIC, RETRT I ENTES.
FE VZaRIUEXRZ PVER {fi, fo,.. [} ZV OHRELET S DL E,

{fi1 A fiQ ARERNA fik,}i1<i2<~-~<ik

k k k
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(1) (aw1+bw2)/\9—aw1/\¢9+bw2/\9.

(2) wA (aby + bs) = aw A Oy + bw A Os.
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(2) D% D 725

(D) wAl= (-1 Aw.
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1L.VEZHEXZ PVERBEL, fi, fo,[s €V ETE. KD (1), (2) DFEADBLD DI L 2RE.
(1) info=fi®fa—f2® fi.
(2) infonfs = [i@ fa@fs— iR fs® fa— 2@ i@ fa+ 2@ fs@ i+ 3R [1® fo— f3® f2® fi1.

2.V EGERZ FAEBE L, we AV LTS,
(1) k EEE 512, wAw=0Th2 I kiRt
(2)dimV =4 &L, f1,fo,f3, L ZV DHERETE. w=fiANfot+t 5AN[1DEZ, WAWZ
Ko k.
3. VZnRILFERT PV, o 2 V DIMIEELE T 5. /"\V* 121 RIGR 7 b IVEERITH % H>
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fERE 6 DL
L () v,meV eTaE,
fi(v)  fi(ve)
fa(v1)  folv2)
= fi(v1) f2(v2) = fi(v2) fa(v1)

(fi A fo)(v1,02) =

—
(f1® fo— fa® f1)(v1,02) = (f1 @ f2)(v1,02) — (fo ® f1)(v1,v2)
= fi(v1) fa(v2) — fa(v1) f1(v2)
= fl(Ul)f2(U2) - f1(112)f2(111)-
X-oT,

fNfo=fi® fo— fo® fi.
(2) v, 9,03 €V ET B L

7,

(i®0h®fi-fivfsienfa-fhefi®vfit L@ fi+t0fidf
— f3® fo® fi)(v1, v2,v3)
= ([1® fa® f3)(v1,v2,v3) — ([1 ® f3 @ fo)(v1, V2, v3)
— (fo® f1i ® f3)(v1,v2,03) + (f2 @ f3 @ f1)(v1,v2,v3)
+ (3 ® f1 ® fo)(v1,v2,03) — (f3 ® f2® f1)(v1, 02, v3)
= fl(vl)fQ(U2)f3(U3) - fl(Ul)f3(U2)f2(U3) - fz(Ul)fl(UQ)fs(U3)
+ fa(v1) fa(va) fi(vs) + fs(v1) fi(v2) fa(vs) — fs(v1) fa(va) f1(vs)
= fi(v) fa(v2) f3(v3) + fi(v2) fo(vs) f3(v1) + fi(vs) fa(v1) f3(va)
— fi(vs) fa(v2) f3(v1) — fi(va) f2(v1) f3(vs) — fi(v1) falvs) f3(v2).

X-oT,

JINRANR=LRf-@f30f—-—LRAR i+ @[
+@H®fr— 38 f® fi.
2. (1) k BAELED S,
wAw= (D" uAw

= —wAw.
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£ - T,
wAw=0.

(2) £7,

wAw=(fiNfot+ faNfi) N(fi A fa+ fa A fa)
=([ANANLINA L)+ (i AN f2) AN fa) + (f3 A fa) A(fL A f2)
+ (s A fa) AN(f3 A fa).

22T, fi,fo€ /1\V* 7206, (1) &0,
(ANF)N(FiANfa) = FinN(faNFi) A fo

=—fin(fiNfa) N fo
=—(iNfi) AN(fa A f2)
= 0.

[FAERIZ,

(f3Nfi) AN(fs A fa) =0.
¥ 7,
(fsANf) AL A f2) = (Z122(fr A fa) A(fs A fa)
=fiNfa N 3N fa
X-oT,

wAw=2f1 A fa\ f3 A fi
3. {01,02,...,vn} %V@%E, {fl,fg,...,fn} % {’Ul,'UQ,...,/Un} @ﬂi{f%ﬁ&?‘% é:,

(fl A f2 ARRA fn)(vlvv% B 7Un) = det(fi(vj))
:det(éz])
=1

— 7, (aij) 2 {vi,v2,...,0,} ICBAT % o DRBUTINE T2 &,

(O (fiNfa N A fu)) (U, vz, 00) = (fL A fa Ao A o) (0(v1), 0(v2), -, 0(vn))
= det (fi(¢(v;)))

=det | f; <i akjvk>>
k=1

= det Z akjfi(vk)>

k=1

= det Z akjéik>
k=1

= det(aij) .
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