
.



$4sf.hs~ 82.1 era0~niuZor.~~B~~e~~~~~a~~~~~ " = (-I, 3, 5, 7) ua: v =

(5, -4, 7, 0)‘  %U  R4 %I

Il.” =  ( - 1 )  ( S ) + ( 3 )  (-4)+(5) (7)+(7) (0) =  18









279



(u+v,w)  = 3b,  + v,N,  + 2(uz  +  b)Wz

= (3u,w,+2u,w,)+(3v,w,+2v,w,)

= (u.  w)  + (VP  w)

( k u ,  v )  =  3(ku,)v,  +2(kuz)v2

= k(3u,v,  +2uzvJ

= k(u,v)

(v, v) = 3v,v,  +2v,v,  = 3v:  + 2v;

#

#

UI “2L I VI v2
u = LbRr  v =“3 4 I 1.v3 v4
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1 bbat v =
-1 0

I 13 2

(U,V) =  I(-1)+2(0)+3(3)+4(2)  =  1 6

thQdl-3~  0 . 2 . 4  th  p  =  aC,+ a,x+ azx2 LLAf q = b,+b,x+  bzx’ &.I 2 LXlK%li~.@  “I

(1) (P,  s)  = aoh  +a,b,  +a2b2

= b,a,+b,a,+blaz

= (9, P)

bbwl9%  ihw96Gl ( 1 )  aih,̂ as

( 2 )  1% s  =  co+c,x+c2x2 f&&4

#

(P  + q,  4 = (a0  + bdc,  + (a, + Wc,  + (a, + bdcz

= qc,+b,c,+a,c,b+b,c,+a,c,-kb,c,

= (a~,+  a,c,  + azcz)  +(b,co  + b,c, + bzcz)

= (P? 4 + h 4

wNi1 k-Fiw&YQ  ( 2 )  sh939

(3) 2% k &bmnwiFh  "1 tihk.4

(kp, si = kaobo+  ka,b,  + kazbz

= k(%b,+a,b,  +a,bz)

= k(pvq)

#
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&WhS<  8.2.5 a$ p = p(x) LbRZ  q = q(x) b!h~OS~J6~UVi~UlU  (polynomial func-

tions) I!4  P. bbR5kll81~~

(P. 4 = [;p(x)q(x)dx . . . . . . . . . . (8.2.2)

\MbdO  a  LL%  b  &h.&‘h%4%KT6~~~  9 &bWh  bbb%  a  < b  WbbtGlJil  RUnI

(8.2.2)  i%JlW4WQt-WlldWJU  P,,

b b

(1) (P. e\  = 1 p(xhWx  =
c

q(x)dx)dx  = (4, P) #
“a a

4Jkpd41  b?hwxo  (1) LhGJ

s

b

(2) (p+q. 4 = .(p(x)  + q(x)h(x)dx

s

b

= p(x)sWdx  + q(xMx)dx
a

i

b

(3) (kp,q)  = kpWdx)dx
a

s

b

= k pWq(x)dx
a

#

(P, P)  =

s b

(p. p) = =p’(x)dx  = 0 hiEIL& p = 0 #



2 8 3



2 8 4







Bl"ad1Ji-i  8.3.2 iilW4@l~~  R2  &,~bM"l"b4  (u, v) = 3u,v,  +2u2vz 61 u = (I, 0) UP:
,E

v = (0, I) WJebl.4

II1111  =  (u,  u)i =  [3(l)  (1)+2(o)(o)]4=d3

bbte
1

d(u,v) = IIU-VII  =  ( u - v ,  u-v)2

= ((I, -l),  (I, -I)$



(us  v)’ G (us u) (v, v) . . . . . . . . . . (8.3.3)

twmrh {u,  U) = Hujf’  w (v, V) = IIvII~  &&4 mwn7fl&-m7j~  m.mg7

tiluulv\~ai)u

OJ,  v>! G Ild lld . . . . . . . . . . (8.3.4)

nomir-&wZ3ao~&7u

Ibbv~l  G Ml  llvll (8.3.5

aidmu

Ilu+v~~*  =  (UfV, u + v )

= {u,  u) + qu, v) + (v, v}

G (u, u)+21(u,  v)l&, v)
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d (u,  u) +mdlll  VII  + (v. 4 61luffUf113(8.,3.5)

= IId+ 2lbll llvll + lld

= (lbll + ll~ll)’
t-ml~lnn”~oJB”“~J;lil~~~

( JG1(u. 4
Ilull llvll

c0se  = >A
Ilull IMI

LLnr ogeg72 . . . . . . . . ..(8.3.6)

bkx  (u, Y)  = (4) (-2)+(3)  (1)+(1)‘(2)+(-2)  (3) = -9

&Ju”or  WlUdl’lU  (8.3.6) XC!6

case = -
-7sE =

3- -
d &  =

- -
2diT



2 9 0

1 0 0 2

u = i u&a::  v =
1 1 1 I 0 0 1

44 0

36911  wa1:i1
L

case = -
II: lkll =

1(o)+q2)+1(0)+1(0)  = o
IIU  IIVII

fiTJ&.4 e = cos-‘(0) = ;

(P.  4 = s:p(xk(x)dx

Ml: P = x, q = x*

1 ?

IIPII = (P,P+ = [I 1y=dx  ’

I 1

iJ I
2= x’dx

-1

IkIll  = hd = [S:x’x*cix]i
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~1
I

,I
(P.  9) = xx’dx  = x3dx  = 0

-I -1







Il+Il = ~llvll = 1

u = (u,v,)v,+(u,v2)v2+...+(u,v~v,
I

‘
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(u, v,) = (k,v,  + kzvz  + _..  + k,v,,  v,)

= k,(v,,  v,) + kz(vz, vi)  + + k,(v,.  v,)

LW5lrh s = [v,. v2.  . ..) v,,] L~uL~~LQs~~alfldni  &&4

(v,,  v,) = IIv,J/*  = 1 LLRt (vi;v,)  = 0 61 j # i

~w-rtxmfu  sunlshsEIPblieru2~~~~~~~~~1~~1~~~~~

(u. vi) = k;

vYaed14i-i  0.4.3  aIT

v, = (0, I, O), vz := (-$A  $). vj = (;A 4)

k,  = k2 = . . . = k,



.
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proj, u = (u,  v,b,  + h vz)v*

= (l)(o,l,o)+[l(-;)+l(o)+l(;)~(-$0,;)

= (0,1,0)+(-~)(-;,o,;)

= (o,l,o)+(&,o.-&)
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u* = bZ> VI)
(uz,  VllVl  = - UI

lhll

“3 = u3 - erojw,u3 u3 - (4 - VIbJI  - (UP - ~zbb
II4 -w&,u3ll = llul-~u~-~,~~‘-~u~-~z~~zlI
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?fwiY  2 uz - projw,u2

= (0,

= (0,

= (O,l.l)-($,  $, 3)

= (-$f,$

(lu2-wjwIu2((  = II{-  5, +. f )I1

.= Jgqgqg

=&q-q&”

~2 - pr&,u2 (-$  ;>  f)
v2 =

=11~2  - proh,u2ll VW3

=’ &f, $4)

ug - projwlu, = u3 - (u3,  VJVI  - (u3, vzh

= (O,O,  I)-&.$&#  --$.&)
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(a) (1,  0, 01, (o,~,~),  (0,  0, 1)



3 0 3
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Euclidean space

Euclidean inner product

Euclidean norm

inner product space

orthogonal set

orthonormal set

orthonormal basis

orthogonal projection

component

8.1

8.1

8.1

8.2

8.4

8.4

8 . 4

8.4

8.4


