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1pPH9 GwL O>7VPY OXININ

D aANIN-NM 02NN

Y0
R >wnnn NTWN S0 1 Tmonn 0»wnnn DMOPNI Y3 SYHOIMOPNN 2N - R

R OWNNN NTYUN 5¥0 N ATON RPN MYIVNN 9 DY >NOVPNN AN N - M, [R]
-R DTUN S¥0 -5 MY N MLP NYYNN DIMPDIAN YD DY Y NOVPNN ANINDN - P, [R]

.R n7wn Yyn (f:R— R) nywonn npIpnan 95 5¢ >NopNn annn - F[R]

MmNy

: R* 5w apmn-nn W oxNIPTa 7-1 mYrwa
W ={(a,b,c)]a+b+c=0} (1

W ={(a,b,c)|]a=c} (2
W ={(a,b,c)|a=3b} (3
W ={(a,b,c)|]a<b<c} (4

W ={(a,b,c)|a=c’} (5

W ={(a,b,c)|[c-b=b-a} (6
JPNIAVN MITO DN C-1 b ,a oD

W ={(a,b,c)|b=a-q,c=a-q’} (7
IPONHN NITO NN ¢ b L, a 9D
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: M, [R] ¥ 3nn-nn W ONNIPTR 15-8 MYNWI

W ={A| A= AT} ;919195 .APIVXION MPIVNN P I W (8

. B DN n¥LVNn DY Y951 MAYNNNT MXIVNN YN A W (9
W ={A| AB = BA} ,91195

LDAN N9V NLIPPIVTIY MEIVNRA Y9N 25 W (10
W ={A||A]=0} ,7mH>

W ={A| A% = A} ,7995 30DV 11279 MY MNI0VND Yo 257 W (11

NPHY MUNIWN 1N MNI0NN DN 0N W (12

JDON NIN B 1011 NY¥IVNA JNYI9NY MNIVNI Y91 10m W (13
W ={A| AB=0} ,7m9

W ={A]|tr(A) =0} ,79195 .09X 1OV NIAPYNIY MINIVNN DN 1O W (14

LDAN NI NNV DI DIDD )NV MXIVNN DIN 25 W (15

: P,[R] YW an mn-nn xn W OxNIPT 21-16 MONRWI

W ={p(x)| p(4) =0} ,799195 .wNVI 4>0y2 DM Y9N 109 W (16
DOV DINTPN MY DM DN DN W (17

4> NOYN YHYA DINMIPDON YO O W (18
W ={p(x)| deg(p) <4} ,7D>

X DY 7252 NN MPIN MDY DN YN 2O W (19

LA<N<T7 AUND N NOYNRN DM KON 25 W (20

W ={p(x)| p(0) =1} (21
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: F[R] Yw an mn-nn xn W oxN P71 30-22 MoNwA

VNN NPIPNON DN DM W (22
W ={f(X)| f(=x)=f(x)} >vmm X 995 9>

IONN NPXPNON YN 215 W (23
W ={f(x)| [f(X)|[<M}owon x 935 ,mH>

PN NPIPNON DN O W (24
PN NVSPNON YN M W (25

VAP NYSPNON DD A0 W (26

1
([0,1] -2 P52 MOPR f-w M) W = { f(x) |j f (x)dx = 4} (27
0

AX 999 v f-umn) W ={f(x)| f'(x)=0} (28

Ax 999w f-wmn) W ={f(x)| f'(x)=1} (29

W ={f(x)| f(x)=f(x+1)} (30

:C*owan M-I NN W ={(2,,2,,2,) 12, = 7,2, = 2, + Z,} DN PTA(31

R O>wnnn nTevn byn N
.C oo mnn nTvbyn .a

0 0 0 1 1
0 0 0 -1 3
A=|0 0 0 1 -1|n%90nnm (32
1 11 -1 -1
1 3 -1 1 1

JON9 PR AX=Db NNV 70 ,b MOPY NI N
MINS PR AX=Db NOwWNLHY 75 ,b ©NVPNN DO NP HOIIN A

?7R® S5 aNIN-NN INNN 72 PYON NXIAPN ONN )
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GUUL

DYNOPY DXINN

.F DTV 5Y1 ,4-0 Y IR NIVP NYYNHN DMIPN9N NIV 11 (33
W ={peV|p(0)=p@d)=p2) =k} N¥apnMay ,k 5y NN NN .N

2V Svan n-nn n»n
W AN DWNMAY LV -0 D0 DY N NNIAP INSD .2

ST MRNVA NN HY MNINN ININIY TN DD XYNN HY DTIP 112Y N3 PYO PN : 1IYD

NO

NO

AR

NO

AR

AR

(s

(10

(15

(20

(25

(30

NO

AR

AR

AR

AR

ND

¢

(9

(14

(19

(24

(29

AR

AR)

2

2

AR)

2

(3

(8

(13

(18

(23

(28

B={(b.b,,b;,b,, )| b, +b, +2b, 0} .2

W =span{2x—3x2 +x3,6X—7x? +x4} il

PID MAIVN

b (2 b
ND (7 >
Py (12 NO
N (17 b
v (22 ND
N (27 b
N>.a O PN
u=(10,0,0,0) .N
N2 )

k=0 .X

(1

(6

(11

(16

(21

(26

(31
(32

(33
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119 GWL D¥NVPY DN

NNMN? M2N NINN2 neMa , ONIND? Dxainy

MHNY

: DYNAN DNLPNN DN 7-1 MONRVA
u, =(4115), u,=(0,11,-5,3), u,=(2,-5,31), u,=(@13,-12)

TU, DY OINDD PPN NI U, OND N (1
1Sp{u,}-> 7”v u, ONN .2
ITINOY YN {uy,U,} NP DR L)

TU,-) U DV OIRDD PPN NIN U, ORI N (2
1Sp{u,,u,}-Y TPV u, ONN .2
IMNOPY TMON {Uy,U,, Uy} NP DR )
LDMINRN DNVPNN HY MIRDY YPXI NP NVPY DD MW 191 NN

TU,-) U DY OIRDD PPN NN U, OND N (3
1Sp{u,,u,}-Y TV u, ONN .2
TN YN {U,U,, U, } NXIAPD ORD LD
LDYINRD DNLPNN DY MINDD GI1TI8D NXIAPA NVPY DI MY ,)0) NTNA

v=(4,12,k,—2k) 1) (4
V NOPNNIY MN DY LK DYDY NPND TIN N LN
TU,-) U, DY OINDD PPN
V NOPNNY TN DY LKk DYDY nvnd AN n .a
1Sp{u,, u,}-2 Y O
{uy,u,, v} NRIAPNY TN Y,k DY 1D NN TN NN
ITPINIOY DN NN

.v=(a,b,c,d) ym (5
vV MOPINY N LY, a,b,c,d DY DOXNINN NN LN
TU,-) U, DY OINDD PPN
1Sp{u,, U, }-2 7OV PPV MOPNNY N DY, a,b,c,d Dy DONINN NN .2
{u,u,, v} NIAPNY TN YY , a,b,c,d HY DININD N )
I1PINY MON MM
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JUgmY Uy Uy DV OINDD 9PN v=(10,8,0,14) MOPNN NN IWIAN (6
INNY MYYD 112 DN NNO2

AUg=Y Uy Uy Uy DYOIRDD NPND v=(7,10,-2,11) NOPNN IR WIAN (7
NN MYYD N2 ONNN NN

: TINAN MNILVHN NN (8

4 1 0 11 2 -5 1 3
A= , B= ,C= , D=
15 -5 3 3 1 -1 2
-M,[R] S¥n 1IN NYION MNIVNN OXNIPTL N

YINDD NPND MNIVNNN NNNX DI MY, MNYN MIIVNM NN .2
.MINVNN IN DY

1Sp{B,C} -9 n>»w¥ A N¥MLNN DNN )

P (X) =4+ x+X°+5x°, p,(x) =11x—5x" +3x° ,
. , s , .y 1DONIN DI DN (9
P,(X) =2-5x+3x"+ X, P,(X) =1+3x— X"+ 2x
B[R] 5¥1n 1INo»Y 05N DMIDION DN IPTL N

YINDD NP DI DI INYI,NINIDY DMDN DN NN .2
.DININAN INY DV

1Sp{p, Py} -Y POV p, DIPION DN )

S TPANOYY DMYN DINAN OMNVPNN, a,b,c HY DY NN N2y (10
{(c,2,4),(2.4,a,2),(c,b,6),(b,2,a)}

VIFI-2 o009 791 N5 {U,V, W) DMOPNNI NP ¥ M 13-11 MONWA
,INOPD MDA NINAN MNIIAPN OND IPTA

: DMINKD DM NOPNN YV PN NVPY 9 YA 191 NN
{u —V,U—W,uU +v-2w} (11

{U+2v+3w,4u+5v+6w,7u+8v+9w} (12

{u+v,v+w,w} (13
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119 ch)t D¥NVPY DN

A@i,i-1),(+1i-1,-2)} 00PN oM IPTL 15-14 MONWVA
: C¥-2 7OINYY DN
.C 5y (14

R Syn (15

.Q NTYN DY OOMLVPYANINO V =R -2 )an) (16
.Q 9¥N VP AN KINWI , R -1 97N NN {1, J2, J§} ANIAPN %3 N

CALVA LA, TIIITINYY NX0Nn A ONN (17
: ININ NIYON NN NN
bespan{A,A,,.., A} DN PN OX NN W Ax=b N3IYN>

: R* 5w mx1ap-nn 31905 (18
U= Span{(l, 2,2,1),(1,1,-1, —1),(0,0,1,1)}
W =span{(1,1,0,0),(12,1,0),(L3,3,1)}
V =span{(2,3,1,0),(121,0),(14,31)}

U =W OND .N
U=V OND 2
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1pPH9 GWL O>7VPY OXININ

NOYD Mvn

ND D N> O NDON (1
.U =2u;+U,, U,=U,—2u,,)9.) Ja PN (2
.U, =4u,—u,, u,=4u,—-u, )9 . )2 PN (3

k=—4 >+2+N (4
a=5t+3s, b=4t-13s, c=7s, d=7t (5
NOPN, v=2u,+u,+U, (6

7 3
POPN ’V:Zul +Zu2 (7

A=B+2C .. MON MPIVNN N (8
A=B+2C, B=A-2C, C=05A-0.5B8, D=0.25A+0.25B .2
p,=4p,—p, ) .0MON DM N (9

p,=p,+2p;, P, =P —2pP;, P;=0.5p -0.5p,, p,=0.25p, +0.25p, .2
.a, b, ¢ DY 7Iv 955 (10
X=2y—2, y=0.5x+0.5z, z=2y—Xx :D»PNM ,MIND OMON O>NOVPNN (11
X=2y—-2, y=0.5x+0.5z, z=2y—X : D»PNM ,MIND OMON OINOVPNN (12
JIND ©MON NS (13
.0M>on (14
JIND ©MON INDA (15
N2 NONY (16
N2 NONVY (17
2ND .2 30 N (18

8 WWW.GOOL..cO.il 95 103291 1T 1910702 891D 11NaY
© PMYD N — N9 NS




1pPH9 GW‘ O>7VPY OXININ

nxMLN 2Y NaT,TNM o2

MHNY

: R*-5 002 10 miNan myapn oxpTa (1
{@,0,1), (0,0,1)} .N
{1L12), (1,2,3), (3,3,4), (2,21} .2
{@,2,3), (4,5,6), (7.8,9} .

: M, ,[R]-2 ©02 )N MNIN MNIAPN OXIPTL (2
1 2\ (5 6)(9 1
, , N
s 969G 3)
1 2)(5 6)(9 1\(5 6)(5 16 .
3 4)\7 8)\2 3)\7 2)\7 8 i
1 1)(0 1)(0 0)(0 O
1 1)'(1 1)1 1)10 1
: P,(R) -5 ©>02 )0 MNXAN MNP ORIPTL (3
{1+x, X*+2x+3} .N

{L+X, X2 +2X+3,2x+4x*, x—x’} 2
{1+2x+3%x%, 4+5x+6x*,7+8x+10x°} .

T={(273),(4,56), (7,8,9),(2,3,4)} : R®*-3 0>n0opm nHap nnm (4
'R:-5 002 T OND N
,DYN0PY YV Y0P NP NNV, T NP INYD .2
T -2 7o9N0»Y bn dnba

.R*5v 9025 T' NN MYYN )
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1pPH9 GWL O>7VPY OXININ

DANIN MRNYN NIIYN DY MNIND ANINIY 1919 D02 NN

NP MNRNWN DV MWD 3 P> (5

X—y+z+w=0 X+y—-z+2w=0
X—y+z+w=0
3 Xx+2z2-w=0 2 {3X—y+7z+4w=0 1
2X—-2y+2z+2w=0
X+y+3z-3w=0 —-5x +3y-152-6w=0

1INV NIV 7Y WIAINN ANIND IR W -1 190D)
2 MINNYND NIIYN 7Y YINNN ANINN DX U -1 1003

3 MINXNIVNN NOWN 7Y WINN ANIND DXV -1 190)
VU W=D 7010 9Y02 INND

.U={(ab,cd)eR‘|a=cb=d} nm (6
.U =D 1010y D02 INSND

.U ={(@ab,c,d)eR*[c=a+b,d=b+c} nm (7
.U =D 10m) 902 INSND

U ={veR*|v-(1-11-1)=0} M (8
U -5 701 9702 INSD

U ={AcM,,[R]|A=AT} ym (9
.U -5 100 902 INNND

U AM[R]Al_l 00 ™ (10
. = (S . =
2x2 l 1 0 o ]
.U -5 10 902 INND

U :{p(x)e RIR]| p(1)=0} P (11
.U -5 190 902 INNN
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AN -NND 19 DIV NNIYN

: R* apmnn Yv ©an n onn »w Hond (12
U =span{(1,1-1,2), (3-1,7,4), (-5,3,-15,-6)}
V =span{(1,-111), (1,0,2,-1), (11,3,-3), (51,5,8)}

U -9 MNNWm 100,070 INYD N
V9 MINNWUM TR D0 INSD .2

: M, ,[R] 2NN S¥ ann-nn oo (13

o-mml( (4 )

.U -5 7011 0202 INSND

: B[R] 2070 5w ann-nn ond (14
U =span{l+x—x* +2x%,4+x=x* +x%, 2= x+Xx* -3x’

.U -5 1010 D02 INND

NNYI0N NHIT ,NYI0N HY NANY AN NNY AN91IY 1917 D102 NNIYN

,INVNN DY NTIIYD AN NNYN ANINY THN) DIDL INNND 16-15 NONYI
: (rank) NXMIVNN TNIT NN VO

4 1 15
0 11 5 3
(15
2 5 31
1 3 -1 2

=
N
-
w
(6]

(16
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1pPH9 GWL O>7VPY OXININ

NOYD Mvn

ND D ND .2 NOUN (1
30D .ND .2 NI N (2
30D .ND .2 NI .N (3
T'={(12.3),(4556),(0,01)} 2  T'={(123),(456)} a2 NI N (4

27100, {(-15,251,0),(-15,-05,0,1)} :001-W .X (5
2:71m ,{(-2,-11,0),(1,2,0,1)} :»v2- U
37101 ,{(-1,0,0,1),(-1,0,1,0),(1,1,0,0)} : 02 -V

2:7101,{(0,1,0,1),(10,10)} : 02 (6

2.0 ,{(-110,1),(2,-110)} : 002 (7

3:71m,{(1,0,0,1), ( -1,0,1,0),(110,0

0 0
SN, 01

O‘m)ﬁ{

;001 (8

: 002 (10

)j
)}
} ;001 (9
}

3 :‘mn,{(pl(x):—1+x3, P, (X)=-1+x% py(x ):—1+x ;002 (11
2:700,{(11-1,2),(0,-4,10,-2)} : D2 .X (12
3:700,{(1-111),(0,-1,1,-2),(0,0,-2,5)} : 001 .2

1 1)(0 -3
.2:7)3)3,{( 1 2}[3 7]}:v>m(13

271N ,{1+ X—X*+2x%,—3x+3x° —7x3} : 002 (14
2:710,{(4115),(0,11,-5,3)} : ©02 : MW NN (15

4 0
0|4

277,200, ' o : 002 : NTNY ANIN
1 1

3:700,{(1,2,1,35),(0,11,-5,-4),(0,0,0,11)} : ©>02: 1w anIn0 (16

1 0 0
2 1 0

BT 30, | 30" 16 : D02 : NTNY NN
-2 7 37
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119 GWL D¥NVPY DN

DANN-NN 2¥ 1Y 012D1 012D, 1NN

MHNY

S NPNININ NPINRDD MXNWN DY MOIYN 3 Yo (1

X+y—z+2w=0 X—y+z+w=0
D<3x—y+7z+4w=0 2)«x+2z—w=0 3){
—-5x +3y-152-6w=0 X+y+3z-3w=0

X—y+z+w=0
2X—-2y+2z+2w=0

JNNNNA 3-) 2,1 MOIYNN PINI Y DIYINN OXIANINN NNV, U, W -2 190)

NV AW LU -5 701m) DY02 INND N
U4V -5 100 002 INSD A
UV -5 10 902 INND )

: R* anmn Yv oanin-nn »w pnd (2
U =sp{(11-12), (3,-17,4), (-5,3,-15,-6)}
V =sp{(1,-111), (1,0,2,-1), (1,1,3,-3), (51,5,8)}
U -9 mNNnwm) 71 ,0°02 INSD N
V=5 MINNYNY THD ,DIDL INNND
.U 4V -5 7001 D701 INND
DMV D77 1WA 1IN U AV -5 TH1n) D701 INSD
'U+V =R* OND .
U ®V =R* OND

J a9 L U

.
—t

: B[R] 2NN Yv Dxann-nn »w ono (3
U =sp{1+x—x*+2x°, 3= x+7x* +4x°, -5+ 3x—15x* —6xX° |
V= sp{l—x+x2 +x3,14+2x% =3, 1+ X+ 3x* =3x%,5+ X +5x2 +8x3}

U +V -5 7001 D02 INSD N
UnNV -5 700 902 1880 .2

: B[R] 2N Yv oxanmn-nn »v ono (4
U= sp{1+ X+ X3, 142X+ X2+ 2x°, -1+ 2x + 3x° +2x3}
\ ={ p(x) e B[R] p(@) = p(-1) = 0}

U4V -5 100y 902 INND N
UV -5 1m o902 88 A
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U= sp{1+ X, X+ X2, 1+ x3}

: B[R] anmn b £2ann-nn »nv Pnd (5
V ={p(x) e B[R] p'(0) =0}

UV -5 110 9902 INND
M,[R] 20710 YW D¥aNIn-nn »w 9N (6
_J{ x+3y-5z X—y+3z
v _{(_X+7Y—15Z 2X+4y—6zj X,Y,Z€ R}

w:sp{ﬁ ol Y e éj}

W =51 U -5 100 D02 INSD N
U +W =D 100 D902 INsn .2

2

T

U NnW -9 111 903 INSD
.3 9990 MY THNN LAVYN NN ITYN

:V =M,[R] an7mn Y ©2anIn-nn nv Yond (7
1 1
U={AeV|A=-AT}, W={AEV|A(_1 _J:o}

W -5 U -5 700 D02 INND .
U +W -5 900y 9702 INSn
U W -5 19191 ©Y02 INSND

U +W =V ONN
U BW =V ONN

a0 b 2

=]

:V = M,[R] an7mn S DN IN-nN N Pno (8
U={AeV|A=AT} , W={AecV| Moy muown A}

U =5 1001 D02 INSD .

W -5 1010y D02 INSND

U +W =D 100y D702 NS0
U W -5 900 902 INsn .
UdWw =V .n

a0 U ¥

.R® 9w 2 Tnn 0anm-nn v WA U v (9
.dimU AW) =0 > 30311
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10 NN MVP ANV O (10
91NNV Sv oY 0N - Y W U v
LU +W =V oo N

dim(UnW) yawn 2

10 Tnn o MuPYann Vo o (1l
71010V Sy 00w 0N n-Nnn v WU v
U +W - UnNW S D»IWOND DYT09910 DN INSD

7 TR0 OIMOVPY AN VO (12
(U gW)dimU =4, dimW =5-v 75,V 5w oanmn-nn»v W - U
U +W -1 U W Sy D»IWIRD DYT007 NN INSD

Pp=ABcV FNTYOYn MumanIn VvV s (13

.A+B:{a+b|ae A be B} ST

: 199997 IN NN
sp(A+B)=sp(A)usp(B) .N
sp(AuB)=sp(A)usp(B) .2
sp(AUB) =sp(A)+sp(B) .
sp(A+B)=sp(A)+sp(B) .7
sp(ANB)=sp(A)nsp(B) .N

T 9y 071NN, R® Sw oanm-nn W -y U v (14
.U ={(a,b,c)la=b=c}, W={(0,b,c)}
.U W =R® o

.V =M [R] >1 (15
DPIVHON MXIVNN DD NX DNV Hwann-nn U »md N
NPIVDID-YVIND MXIVNN DD X ONN V DY an-nn W >
U AW =V »Iinomn
NPHYN MYNIWNRN MNIVNN DI X DIMNN V Dy anmm-nn U > .a
INNNNN MYDIVNIN MNIVNN DI IR DONN V DY anIn-nn W
U W 2V o
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Y90 MIIvn
B, ={(-15,25,1,0),(-15,-0.5,01)} , dimW=2 .x (1
B, ={(-2-110),(L2,0)} , dimU=2
B, ={(-10,0,2,(-10,1,0),(110,0)} , dimV =3

B,.v ={(0,0,-1,1),(0,1,1,0),(1,1,0,0)} dimU +V)=3 .2

Byv ={(-2-110),1201} , dimUnV)=2.)
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PNYNN OV INNNM PYINN NN INSD N
DY/797NN NN NPNYNN OXRD AP .2
.T:P[R]— R May onTpn ©Yon Sy Ny .

T(A) = A" DOy MmN, T M, [R]— M, [R] TIRDY npnyn N (15
PNYNN OV INNNM PYINN DX INSD N
DY/97NN NN NPNYNN ORNIYap A
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112290 NPNYN N PRI ODINMMIPN XD 1991 DY RO YNNI NRD (2
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T (a,b,c)=0.4a+0.6b+0.2c+(—0.4a+0.4b+0.2c)x +(-0.4c—0.2b +0.2a) x’

: 129N NPNYN N9 VI ODINMDN DY ,ynn (4
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NO (5

NN MONY (6
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NN NORY (9

.IN2N NONVY (10

.IN2N NONRVY (11
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DY L,VPNNRD A
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2

DY VNN RO
0 0
Ker(T)= , Im(T)=M,[R] .X (15
0 0
THA)=A" SN y’Nn A
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N VTN (V) ON) NINNDN INNND
ST (5 TS (4  4S-10T (3 4S (2 S+T (1

s? (9 T2 (8 T (7 T? (6

NI MAIVN
ST MINY (1
4S =4(x-z,y) (2

TN IMIND (3
P YMINY (4
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T?(xy,z)=(xy,16x-8y+z) (6
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DPNYNN DY NIAPYM NVIPNIVTN NXRIVN .
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MOIOS NN NPNYNN ONRN

J 4
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-t -4
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.[T]B= 1 2 1|»n
2 -2 0

MY D097 XNV HINg MMPNYNN HNON NN
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4= TV IN MLP NOYNN DIMINAN DY OVITIVON DIDIN 19D
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YOITIVON DDA NPNYNN DX MINMNY NXIONNIY VT

1 01 O
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PNYNN NNDN NN INSD

.T:B[R]— B[R] mn»5 npnyn NN (8
LVITIVON DIDIAN Y, NPNYNN NN THXMNN NXIVNN D PM

111
[T].=[o 1 2|:0n
0 0 1

PNYNN DN DX INID
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1 0 1
[Tl =|0 -1 -1|:2n
2 1 3

T(p(X)) INIRYD DT .APRYNN DN NN INYND N
MY DIDITOINVA N *
T2(p(x)) IXROINSD .2

JPUNN N¥I0N A SNM ,1INDD NPNYN T:R" - R" >nn (10
VeR" 935 T(v)=Av D»pnnw 15
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12970 [T 220N
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.T:R[R]— R,[R] 7YY npnyn nnmy (11
YDITIVON DIDIA NPNYNN NN MNINY NNITONIV T
01 0 1

1 01 0
'[T]E20101
1 01 0

DPNYNN DY DNNM PYI INSD N
PNYNN NNDN NN INSD .2

NN

.T:M,[R] = M,[R] 1Y npnyn NN (12
L0ITIVON DDA, NPNYNN NN MIXMNY NNIOVNNY T
1 2 3 0

45 6 0
ITle=l7 & o o™
000 0

DPNYNN SW NN PYI INSD N
DPNYNN SV T NVIPNIVTN ,NIAPYN NNV .2
PNYNN NNDN DX INSD )

.T(a+bx+cx?)=b+cx ; T:P[R]— R[R] : MINY Npnyn NN (13
PVIMIAD) NPNYN T -¥ NN

R Dyn nvum 2 Noynn 0NN anIn Vv =R, [x] >0’ (14
TPINPIN NPIWNN INTN , B = {1, x,X*} ©°020 M
T(p(X)=xp"(X)—p'(x) ; T:V >V
[T 7I8»0N NXIVND IR IRSD N

Am(T),Ker(T) 912y 700 D01 INSD .2

PYN NNIXND THXMNT NYIVNI WHNYI KD DT PYO NN : NN
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.S, TV =V nPIRDD Mpnyn >N N (15
.V -5 002 B={u,v,w} >
S(uy=u+v Tu)=u-v
4S(V)=v+w , <T(V)=v-w D N
Sw)y=w+u |T(w)=w-u
.Ker(T)= {0}, Ker(S)={0} :72M2N .X
DY INRA YNN NN ORD YR MPHRYANN NNX YD May .a
VAR YN {T(U), T(v),T(W)} OND WP
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NYAYD MIVN
B 1 0 O
(M]?=]-2 0 -1|a (xy.z-x-y).a (xy-x-z,z).N (1
Tl o1
s (1 00
NN NINY .1 (M= 1 1 1]7
2
2 -1 0
1 1 0 2 1 1
amowma [T]o=|1 2 1]a [Tl,=|0 0 0|.x (2
2 2 0 -1 0 1
:3:72pyn ,0 : NVIPPIVTN .71 N9 T
ND Y (L-12) DV YNN ;TR YYY 0.)

T(xy,2)=(x+y,y+z,2-x) (3

2 3 0 1 0 0
[M]2=| 05 -1 05| [T].=| 05 05 1| (4
2 2

025 -1 0.75 075 275 05
01000
00200 (1)_21(232
[Tl.=|0 0 0 3 0| (6 [T]. = (s
e 5713 5 4 -2
0000 4 5 2 0 &
00000

X y) (1 1)x vy

(; V=G0 Y

T(p(X)=p(x+1) ; T:R[RI>PR[R] (8

T (a+bx+cx*)=(a+2b—2c)+(2a+4c)x+(2a+b+2c)x* .N (9

T?(a+bx+cx?) = (a+2c)1+ (10a+8b +4c)x + (8a+6b +4c)x* .2

.INDN NONY (10
Ker (T)=sp{—x+x°,—1+x*} , Im(T) =sp{L+x*, x+x°} N (11

T(a+bx+ox’ +dx*) = (b+d)(1)+(@+c)x+(b+d)x* +(a+c)x* .2

S [ I P

tr(T)=15, det(T)=0, rank(T)=2 .2
DN NONY (13

By ={l,  dim(Im(T))=1 - =8 ‘01 8 -
0 0 0

.NOYN NONRVY (15
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D022 D'DIN NPNYN NAXMNY NX"Mvn

MHNY

,NINAN NPIRION MPNYNNND NNN D SW NINMHN NXIVNND NIXINSND (1
: R" b 0»017HLON DYDY DNA
T(xy)=(x+y,y,~x) , T:R* >R .N
T(X,Y,z,t) =(4x—y—z+t,x+y+4z+t) , T:R* >R* 2

T(X,Y,2,t) =(X+y,z+t) ; T:R* = R* TINDY npnyn nnm (2
R* H¥ >0ITIVON DIDINND NPNYNIN NN NINMNY NNIVNN NN INSD
.R? HY¥>01TM0v0N DYDY

DT 9Y AYTIRN MIRDY Npnyn TR > R? »nn (3
T(X,Y,2)=(4X+y—-2,X—-y+12)
0VINN T NPNYNN DX MINMNN DXV NN AVN
.R* 5w B, ={(1,4),(1,5)} ©vaY,R’ 5w B, ={(1,10),(0,1,1),(0,0,1)}

[Ty mx,imba

1UN :(i g gj :0»pnNn TR —R® mxwh npnyn Nay (4

B, ={(1,0,0), (0,1,0), (0,0} , B,={(10), (0,1} :9wK>
PNYNN NNDN NN INNN

[T]Zf :(S é _B 0P TR - R maned npnyn My (5

B, ={111), 1,0,1), (0,0,)} , B,={@1), (1,2)} IwN>
PNYNIN NNDN NN INYN

.T:P[R]— P,[R] 17X npnyn nnm (6
RIR] ¥ >0mvon ©0ann , T Npnynn NX NIN»NY NXI0NN

01 2 0
IT]= {o 0 2 6} T Oy NN, B[R] Y¥ Y0 THILON DDID
0 0 0 3

PNYNN HNO DX INID
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MNMNHN NINN N, T P[R] = R® 1oIx»Y npnyn nnny (7

11 0
AT1=/0 1 1[:xN 1’09700 DXD2Y Y01V DXDIN NNIN
0 0 1

PNYNN HNO) DX INID

MN MYNHN NIONNY, T :M,[R]— P[R] IR npnyn nnny (8

1 -1 0 O
0 0 1 1

AT1=|] o 1 o] :¥N20711M00 ©07°07N0Y DN
0 0 0 1

DPHYNN HNON NN INXND

,dim(V)=n-v 15,7005 npnyn T:V -V onn - (9
£12791 NN .V DY ONTD ©0°01 B,, B, P

[Tlh=1, x
[T]2 =1, nama W, Mt npnyn T BX 2
[T [T]E =1, nana w mm npnwn T ox )

2T 9Y MYTINN T :R[R] = R® 1INY Nipnyn nnn (10
T(a+bx+cx2):(a+b,b+c,c)

.DY02Y DDA NPNYNN DX MINONY NXIVNN NN INSD N
(DYOTIVD DXDY0IN)

T(a,b,c) N AWM N99N NPAYANY NN .2
.T4(a+bx+cx2) NN VN )

DT OY NYTINN, T : M,[R]— B[R] MIR»Y npnyn mnd (11

T(z 3)=(a—b)+(c+d)x+(a—c)x2+dx3

D025 DY0I2N NPNYNN DX NINMNY NNIVNN NN INND N
((npioalploivAniiviivialy)

T (a +bx+cox® + dx3) NN 12VNY NN NPNYNNY NN .2

:MPNYNN N2, TS NN ST NNI2WN (12

S(X,y)=(X=y,x+y,y) ; S:R? 5> R®
T(a+bx+cx*)=(a+b,b-c) ; T:P,[R]—>R?
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NOYD MAvn

M-z 5 5 %) @

M- % o 5] ©

T(X,Y,2) = (Xx+2y+32,4x+5y+62) (4
T(X,Y,2)=(X+Yy,y+2) (5

T(a+bx+cx*)=(a+b,b+cc) (7
T(z (?j:(a—b)+(c+d)x+(a—c)x2+dx3 (8
NN NORY (9

1 1 0
T*(a,b,c)=(a—b+c)l+(b—c)x+cx* .2 {O 1 1] N (10

0 0 1
A ND L)
1 -1 0 O
2 8 _11 (1) N (11
0O 0 0 1
T‘l(a+bx+cx2+dx3)=(bgfad —a+bd+c—dj A

ST(a+bx+cx2):(a+c,a+2b—c,b—c) (12
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NPNYN 2¥ DPNXY DMXMNMVYpn DPNXy 022y
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.2 970N NI XD NNIVN P AwND

(é B NYIVON MY, P MI0DN 9 NP NN W -1 100
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.10 97010 DT R NNV P AWUNRD

— NPNYNN DY OINY NP INNNY ,ND9N NYIVN NN A DN
408V TIV) DOIRNNDN

| P| X awn
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4508Y7 TIYY DIRNNN MIYY NOPI NN

:DONIN OXOYON DY DY (4
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DPNYNN DY D»NNY DINVPN DMNNY DY INNND
DI NN NPNYNN ONXN
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DPNYNN NIY DPNSY DINVPN DPNNY DYDY INNND
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PNYNN DY DYNRY DVPN DMINY DIDTY INSD N
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TR, v=(Y, Y, ), U=(X,%,) D0 Mwbdh (1

AU V) =Y, = 3%, = 3%, Y, +4X,Y,
R? -2 11719939 19951 MNNN HPY5 NYTINN DRN IPTA

TR -2, v=(Y, Y, ), U=(X,%,) DO v bdh (2
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1R?-2 19029 NY99HD INNN Y0 NITHINN K 12PN YW DWW IR Y

2T, RE-2 V=(YL Y00 Ys)s U=(X0%, %) DNOPYNwYID (3

. <U,V> =X Yy HKX Y5+ X, Y, + KX ) + XY,
1R®-2 19029 NY99HD INNN DIY0 NITHINN K WP DY DWW IR Y
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11<i<n 535,k =1 ON N2ApNNN N2950N YN

(AB)=tr(B"A) : ™0, M, [R]-2 A B m¥M0On- 0w 535 (5
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:12wN , R*-2 1990 192910 NY9515 DN»NNA
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{f.g)=— j F(x)g(x)dx TN NPIAN 19NN
7[ =T
Y 2NN TPODINNNN NIWN { f,(x) =cosx, f,(x)=sinx} >IN
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WOY f(x)=x7 DY HVINN NN INSD
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: C([-7,7]) ¥ AN NN PTN
. W =sp{f, =sinx, f, =sin(2x),..., fg, =sin(60x)}
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proj(v,w):cw:O, c=0 (1
2

proj(v,w)=cw=—§(0,2,—1,2), c=_? (2

. 5, 5
proj(p.g)=c-q(x)==x*, c== (3

6 6

) (1 2 1
pI‘O_](A,B)=CB=§(_1 0), c=v (4
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projyf==1x| (8
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1 2 1 2)Y(0 2
.U:span{(3 4j,(_1 0)’(1 lj}gMz[R]:]’mJ (4

LU =2759190I07IX D02 INNND
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1 2 7 14 -4 3
B . 3 4) . -9 2/ . 2 =2 @
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