oboob mmog 4

21 OOOOOOoO

200 nO000O000 @,b0 OO (innerproduct) 0, 000000000 OOONO

oad.
la| = Za?, a"b:Zaibi-
\ i=1 i=1

obd e, 00000 e, b0000OO0O.

(h J0O000oooOO0o0oo0o00.000 (a+b);=a;+b,000.
)a-b=>b-a
ii)a-(b+c)=a-b+a-c
i) a-ab=aa-b

) r000000 a1,a9,,a,0 1000000,7+1000000 a,as,---,a,,b
0D 100000000,b0 ;0 10000000000000.

@ 100002000000 aq,a: 00, 00000 @OO0O0 100000
gobooooog)yood.

(400000
la+b| < |a| + |b|
ooooo.
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22 OOOOOO

3pgboboboboboboboooooooooooob200b000000
goooodg

) googooobo,0boo0bobbooboobooboon

) gogoobgooboobooobooboobogn

oot npyoboobooboobooobooo

0ooo300000o0no 1,2,300000000000000 e41,e9,e3, 00
O@doooooo’/ooboooo)yoooooo 2,3 000o0o0oooon
e, e,e, 0000000 DOO0OODOOO »000000O0ODODOOOOOO

r = 11€] + T2ey + T35 = T\ €] + Thel, + vhe;
goooo.

(hoobbodobboobobooboooboooboooboobooboon
go.ggbbouoodobobboood

Xy @11 a2 13 T

/
Ty | = | G21 Q22 Q23 ry |, OO a;=e;-¢€;

X3 a31 dasz2 a33 xs3

O00e,-e;, 00000e€e,0e, 0000000

20000000000 0000000000000 0O0O0OO0 Rs(6)O
R()OR(H)DDODOOODOOOOOODO

o 30 2)y0 20 3010

2080 100D 90 (OOO)



oboob mmog 6

23 OOOOoOooOoO

3000000 @,b00000000 a;,bi(1=1~3)000.a0 b0 OO (outer
product, vector product) 0, 0 0000000000000 OO0'000000O0O
O0o0oo0ooooooo.

axb= (51ijaibj,52ija,~bj,53ijaibj) = |a||b| sin @ - €.

D000 0O000 @, b0000,e, 0 0000 @,b000000O0O0O0O0ODOO
O00oooo0o0,00000 «eO00b00000000000000000. %
gogboobooogbobog,bbobuooobobod.

g k| ek
1 2 3 1
2 3 1 1
31 2 1
1 3 2| -1
3 2 1] -1
21 3| -1
0

(H) Doood0d e,b0000,axb=-bxal000000.

20000000 e, b0000,a-(bxe)=b-(cxa)=c-(axb)I00
goooo@obooo 3oa).

3) 0000000 a@,b0000,ax(bxc)=b(c-a)—cla-b)00000
000 @O0O0300).

00000 20000000000000000000000,000000.
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24 00O

gobbooobobbuoodobbblwdbbbooobbboodbb pOd
o, 00000000000000000000.

000000000 (cosa,cosf,cosy) = (c1,c0,c3) 000. OOOODODODODO
ooopooooo, (x,y,2) 0000 («,y,7) 0000000, 0000000
(e1,e2,e3) 00 (e],e,,e,) 00000.0000000000 de,=e€;—e; (=
1,2,3)00,

/ / / /

del = a11€; + a12€4 + a13€s, (21)
/ / / /

d62 = a21€; + A22€4 + a23€3, (22)
/ / / /

d€3 = a31€; + a32€, + a33€5 (23)

00000000,
00,€,,e)e, 000000000

e . e = L=y
Y 0 i#j

N I )
eg-degzo (i =7)

de;-€;+e;- de; =0 (i#j)

() 0 (2.1),(22),(23)00000 €,,e,,e,00000000000,0000
0o0oo0o00oooo.

apn =0, axp =0, az =0,
aip +ag =0, agg+azx =0, a3z +az=0.

0000900 ¢; 00000000 3000000, a1 = ags = —agy, ay =
az; = —ai13, Az = A192 = —a91 ogoooon s U (21), (22), (23) googao

dei = aze, — ases,
/ / /
dey = aze| — ar€,

000. (e, ese3) 0 (e),€,,ey) 00000000000,0000000000
oo,

de| = azey — ases, (2.4)
de;, = —ase; + ajes, (2.5)
dey = aze; —aje; (2.6)
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() 00000 POOOOOOOD »0000, (2,y,2) 0000 («,y,2)00
oooooooo,

r =ze, +yey + zey = 2'e| + ye, + ze;.
000.0000 (x,y,2) 000000000000
r+ dr = (x+dx)e; + (y + dy)es + (2 + dz)es
oo0o0.000 («,¢,2) 0000000,
r+ dr =2'(e] + de}) +y' (e, + dey) + 2/ (e} + dej)

gboo.ogbooboobbobbobbobbobbooboobon
go,0o00bof

dr = as? — asy/,
dy = azx’ — a7/,

dz = a1y’ — axa’

oooooooo@oobo:0e4,25,2e0000).

(r,y,2)0 («/,¢/,2) 00000000000, 00000000000O0,000
ggn

dx = asz — asy,

dy = azxr — a, 2,

dz = a1y — asx
gooooodod. dodd z:y:2z=a1 a0 ;a3 00000000000

de=dy=dz=0000.000000000000 (¢q,¢0,03) 00000000
gogbood

dxr = coz — c3y, (2.7)
dy = c3x — 12, (2.8)
dz = c1y — cx (2.9)

goooo.
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3 Uooobooooobooboooboo a0oboobooooOo.bo0oDo
(2.7,2.8),29 00O,

de_¢ o
a dt- at?
dy e
atdt dt”
dz_a, @
at  at? T @t

gob.0000 wO

1 C C3

w = (wl,w2,w3) = (dt’ £7 dt)

gboooobg,bop0i0OO0OD0O0O0 vO
V=wXT

gobbooogogoo.
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