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s Ass {p(x),q (x), p(x) q(x) }
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Basis and Dimension

i ganall Wl o (il
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e Wl A0 Ldad A6 e § 4 e gaaddl o 5 5 O Je—dl (s
R &l =il {(1,0,0),(0,1,0),(0,0,1)}

SR e—
48 ghaadl ami OY1 . S, ={(1,0,2),(1,1,1),(1,0,0),(0,1,0),(0,0,1)}
oda O 2218 A A el An il dapall Lo S cilgatine Lgiaael A0 A

sz-&}a.aj‘
100—1}—
2 2
0 1 0 1 1
0o 01-1-1
L 2 2]

A daae] 1Al 5 S SV o Aedtidll jualiall 3 aacYI (o Lagg
s ol o gl il g B Y e gl daall Gl (S A
0. B={(1,0,2),(1, 1,1),(1,0,0)}
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e ladl Ll JS&5 R12 (e A A 5l Cle ganall e BT G (7)
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. {(0,17,8),(1,7,5),(2,-3,2)} (1) v
AV2,042 (V3,046 ).(0,-v6.,¥3) (=)
{(1,2,1),(1,3,1),(2,3,1)} (=)

1 {(213),(-1,2,1),(3.0,0) ()
| e ladl Lilld J20 R4 (e A 43030 e ganddl e U (7))

.{(1,1,0,0),(1,0,1,0),(0,1,0,1),(0,0,1,1)} (1)
« A(1,1,3,-1),(1,1,-1,-1),(2,2,2,-2),(3,3,1,-3 )} (=)
4(3,8,7,-3),(1,5,3,-1),(2,-1,2,6),(1,4,0,3)} (=)
{(3,0,-3,6),(0,2,3,1),(0,-2,-2,0),(-2,1,2,1)} (2)
eLail Lald JS25 P, (pe 3 &) e gaanal (3o U e ()

: P, Cilgadal)

X243 45,52 43x 41, x> +x+1] (=)
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: Aaal) il Cleliadll e S aaa g ulad e (1)
. W={(a,b,c)a+b+c=0}<R® (1) |
<R’ (=) i

.W:{(a,b,c):a+b=b+c= }
.W={(a-b,b+c,b,b-c):a,b,c eR}<R" (-a)\/
.W={(a,b,c,d):a+2b+3c+d=0}<R* ()
.W={(a,b,c,d):a+b=0, b+c+d=0}<R* (-2)

W={AeM,:AT+A=0}<M,, (5) —}
w=iaem, Al L L=l Hatemy, ()
W= AeM,,: = <
221 0]7|-1 0 2 L
W={AeM,,:2a, +a, =2, +a, =0}<M,, ()
W={a(x+1)+b(x+x2):a,be]R’. }SP2 (b)
.Wz{axz+bx+c:a+b+c=O}SP2 (s) = |
P s AX =0 olaiall plaill dall plimd mpy ilid = (V)

1 1 1 2]

3 -1 2 -1 3o -1

- (= A=|1 3 —2|(|
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5 -3 5 4]
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A=[1T 1 0 0 1| (2)
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e ganall (o IS Lo 5 sing A arall Clgadiall ¢ Liail Lulid (e (A)
D b e 33 )

.S={(1,0,1,0),(0,1,1,1)} ¢« v=Rr* (1)

: S={ 1+x,1-x+x* ~x }‘ V=P, (<)

B

.$={(0,0,1,1),(1,1,1,1)} ¢ V=R*(2)
. S= {X2+1,x2+x} « V=P, (.A)

Lasi 53 s Cilgaiiall de gena (s (o e Cilgatia e limd JS Ll e (9)

| D ol
$={(2,1,4),(1,3,-2),(0,1,-1),(3,-6,18),(-2,1,-6) }s V=R (1)
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L e Ak 3 el il gl ¢ Jua ddaiiy
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P, el il fa 4 bx,a, +bx )
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O Sade t RIS Y cleateday )l e diSade gend (S da (V0) |
L Qe
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. dimW =dimU +1 ¢ § dimW =dimU of caila
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T q(x)
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Ja+1+16J9+25+1 /735

(J . cos®=
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LIS 13 Lty coniadl g 3l (0 ) L1 (O ) e bl 3
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alaia s ke bl (Y {v v, b ol gt
Av=(1,-3),v,=(2,2)} ()
(v =(10). v =(=5)}ey

)ARZ‘;;L;;M‘U}A\ULSM(\)wﬂsam\(r)\/
(u,v)=2a,b, +3a,b, "

Cuad— ol g da )l sa aaalad | SlBY) ol cliad g RO SI(Y)
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Cusad— ol ja daa ) )l sa a2l | Byl 0 pall cliad 0 R* (84 (0)
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Coprall Cipall ga RP Ao Aalall Gl I (V) el 2B (M)
() ol
Cuadi— ol o Ae ) s paddud | sadBY) oyl cliad g4 R KU (9)
SV (e saaall Algall RY G0 W (ol e Liaill salaia Gl Slay
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Av,=(1,1,-1,-1),v,=(3,2,0,1),v, =(1,0 ,1,0) } (¥)
Ciyrall ol s RY e Jalall Gl GSIY (3) apal 2ol (V4
| (V) Gl B
P, ¢lill {l,x,x2 } Ol Jagatl Cuadi = ol A ) 53 axiiid (1))
s A Al ol i dalatia el
<(p,q)=p(0)q(0)+p(1)q()+p(2)q(2) (1)
()= fp(x)alx)dx ()
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¢luzill dalaia 5 jlue pibad alagY Crardi— ol ya da )l 3 padiul (YY)
G pall & {y, =sinx, v, =cosx } 4= seaall Al C[0, 7 ] 0 S0
4 (£,8)= [f()glx)dx s ol
0
eliaill dalaia (5 5o (bl dlady Cucdi Gl padie ) ) sa axiiud (V1)
Sl oyl i {v, =1, v, = e saadl dpdl €[0,1] 00 2520
1
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Af, g>_jf x)dx s
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u,u‘___o.u‘\)” d..);\'\ ARSIV oo ‘z‘J\ a4 :m_)J‘).; ?..\;3__;»‘ (\ o] )

Aalsie (bl P, el {v, =1,v,=X,v, =X",v, =X,V =x" }
P sh Al all Gua
(p.0)=p(-2)q(-2)+p(-1)a(-1)+p(0)q(0)+p(1)q(1)+p(2)q(2)

0o sl e laill adlatia (bl Slady Cuad al e Al A a0 (V)

Qy—all Qs {1 cos x, cos’ X, cos x}uj-“-‘dhﬁ—‘)““ [0,27I] |

. (f,g)= If(x x)dx o Al

¢ laill dalaia (5 jlue Gelad alagy Cied Bl ja Ay )l sa adiul (V)
Ll Copeall g a0l el Gl Lo A 4 gieadll g ganll

30 5 1 0 0
A= 01 =2 | (@) A=[11 0] ()
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A 4 ghadl gdall eladll dalatia 5 e elal slagy (V) el 22i(VA)
dadl ¢ Ladl aalxiia 5 jbe Gl Sl Cuadi o ol o Ayl 53 paaid (19)

L sl oyl ga sl Gyl b Lle A 4d siuadll
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1
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o puiall eliad BBaalxie 4y jle de gas S={v,,v,,...,v, } OSAI(Y+)
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.vew (1)

DICENTEMCY

. V=i<v7vk>vk (=)

.ueV S (v,u)=i(V,V1 {(viu) (2)

$ 3 gard) DY g (g3 gard) aaliall (0 ¢ £)
Orthogonal Complement and Orthogonal Projection
L oSy, R @Y elaill 8 Jual) ddaiiy jlall (5 siall 50 W 0S4
5 02w, eLOSIY W siud o g3 s Ja¥l Ay Ll oo
dakadll e Uogas w, 4idleds 04y g2 aniall (f agladll jad e we W
(e ey )dsa Lh1) (w, ,wy=000 sl 0w Aeiiul

el

i L\WI

0 —*—— L

w —
(Oc ) )dSﬁz
L Jl. weWeow4aie dS e Gagee O &, o adlgdnia JS lalily

1 YoA



Adllyalsl g Lad) juad)

el (x,y,2)=0,(1,1,0)+a,(1,0,1)+a, (0,1,1)

a, +a, =X
a, +a,=Yy
a,+ a,=z

1 1 1
. a1=3(x+y—z) , a2=—2(x—y+z) , a3=—2-(—x+y+z)

o) (10T ) A el Gk g

1(x,¥,2)=a, T(1,1,0)+a,T(1,0,1)+,T(0,1,1)

=—i—(x+y—z)(1,2 )+—;—(x—y+z)(—1,1)+%(—x+y+z)(2,3)
) =(—x+2y,2y+z)
<t : b gthall ) gy satll Cay yaibaclE (i 131
! 0. T(x,y,z)=(-x+2y,2y+z)

('k ‘\)&Um
: L ohd digad g Al clidall e Ul o (YY) G (V) e e B
4 CT(x,y)=(2x-y,x+y) &= T:R2o5R? (V)
CT(x,y)=(2%,x+y,x-2y) <o T:R*’>R°(Y)

CT(x,y,z )=x+y+z < T:R’>R (V)

| ‘ CT(x,y)=(x-y, y,x+y) &= T:R25R® (%)
4;; CT(x,y)=(-y,x) <& T:R*>R*(°)
H CT(x,y,z)=(x,y,-z) &= T:R’5R’ (1)

.T(x,y,z)=(2x—3y+5z,0) G T:R3_>R2(V)
-T(X,y)=(x2,y) dus T:R*>R? (A)
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.T(x)=x* &>  T:R-o>R (%)
.T(x,y,2)=(0,2x+y) <= T:R®*—>R? ()
CT(x,y,z)=(xy,y,x-z) &= T:R SR ()
-T(Xsy,z)=(x,siny,2X+y) e T:IRLZ—>R3(W)
CT(x,y)=yx*+ ¥’ s T:R’HR (V)
.T(p(x))=xp(x) &= T:P,>P, (V)
T(p(x))=x"+p(x) <= T:P,>P ()°)
.T(p(x))=p(0) &=

x"'+.-+ax+a, )=a Cua

n

P> R (V1)
P> R (YY)
P, > P, (YA)

.T(anx“+ a

n-1

. T(ax2+bx+c)=2ax+b Cua

~ = g

) T(ax2+bx+c )=%ax3+%bx2+cx Cua P> P, (V%)
.T(ax2+bx+c )= a(x-1)f+b(x=-1)+c<us T:P,> P, () \

Ca T:P,> P (YY)

.T(a3x3 +a,x’ +a,x+a, )=(a0+a,_ )—(a,+2a, )x*

T(A)=AT+ A & T:M,, ->M,, (YY)

(edishasP Qmy T(A)=PAQ s T:M,,->M, (V)
cnxs 4 ediggacQ 5 rxm 4l

.T(A)=det(A) &> T:M,, >R (V¢)

.T(A)=1+A ¢ T:M, oM, (Ye) |

.T(A)=AAT & T:M,, 5>M,, (Y‘k)l/

z
-T(x,y,Z){_}; 0] s T:Ro>M, (YY)

a —-a
.T(a0+a1x+a2x2)=[ 0 2} Cua T:P,>M,, (\‘/\)

—-a, a,-a,

.T(A)=rank (A ) <us T:M,, —>R (Y%)
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s T:R>>R? (V)

.T(x,y,z)=(2x+3y—z,2+x+y,3 x-3z| )

T(A)=3AT &> T:M, ->M_ (V)

dad edisiasM 5 T(A)=A+M @ T:M,, >M, (YY)
.8ldaas nxm

da il (edlaacdigpacM 5 T(A)=AMEST: M, ->M_(VY)
.

b disad oo el Gkl OIS 1Y Las G (V) I (VE) O ol 4

.V=Cla,b]| &=

.T(f(x))=f(a;b) Ga T VoR (TE)

. T(f(x))=f(a);f(b) Cua T: Vo R (Vo)

.T(f(x)):xjfz(x)dx s T:VoV (Y1)
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