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NMIXD? Mpnyn

MHNY

S TPINRDD NPNYN NN OX,MPNYNNN NNX D NIy ,1vap ,15-1 MONWI

T(Xy)=(x+y,x=y); T:R*—>R* (1
T(X,Y,2)=(X+y-22,x+2y+2,2x+2y-3z) ; T:R*>R> (2
T(XY,2)=(x+2z|y]); T:R® >R? (3
T(xy)=(xy,y,2); T:R®*>R* (4
T(xY,2)=(x+Lx+Yy,y+2) ; T:R*>R® (5
(BeM,[R]) T(A)=BA+AB ; T:M,[RI>M,[R] (6
T(A)=A+A" ; T:M,[R]-> M. [R] (7
T(A)=|A|-l ; T:M,[R]—>M,[R] (8

T(A)=A-A" ; T:M,[R]>M,[R] (9

T(A)=A" ; T:M,[R]—M,[R] (10
T(a+bx+cx’ +dx*) =a+bx+cx’ ; T:R[R]— P[R] (11
T(p(x)=p(x+1) ; T:R[RI—>PRI[R] (12
T(p(x)=p'(x)+p"(x) ; T:R[RI—>P[R] (13
T(p(x))=p*(x) ; T:R[R1->P,[R] (14

(F=C,F=R) T(z)=7 ; T:C[F]1->C[F] (15
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1p19 GWL NYINYD MPNYN

L TPINYY 7PN NRAN NPTV (MY WP DX) m PN YW Ty DR MY (16
T T(XY) :(mzxzm, yo" +x) ; T:R* >R’

TN NN NDOPRN PINDD NPNYN NNMP DN WAP ,20-17 MINYI
MNP KD DX .NTNY N7 DR IWAP) NPRYNN DN INSD )0 ON

.T(1L,1,0)=(12,3),T(0,1,1) =(4,5,6), T(0,0,1) =(7,8,9)-w 10 T:R* > R® (17
.T(1,0,1)=(110),T(0,11)=(121),T(0,0,1)=(0,1)-w 10 T:R* > R® (18

-w o T:R* > R? (19
T(1,2,-1,0)=(0,1,-1),T(-1,0,1,2) = (1,0,0),T(0,4,0,2) = (2,2,-2)

T(1)=4,T(4x+x*)=x,T(1-x)=x*+1 -v 72 T: B[R] > B[R] (20

T(1,0,0)=(a,a,,a,)
.T(0,1,0)=(b,b,,b,) :1m»pnn,T:R*— R® MINIY NpnyN NN (21
T(0,0,1)=(c,,c,,cC;)
X a b c\(x
Tlyl=la, b, c, | y| > 5YNNMNPRYNN NNONVY NN .N
z a, b, ¢, )z
TR R™ M2y /N 9yon myovd nnyT myov mom ino .a

TV =V IR»D Npnyn Nnn (22
1929797 N NN

DM NP {v, v,V NGO NP {T(V,),T(V,),...T(v)} DX .N
27 NP {TV), TV,),... T(V,)} W ,9"N118IP {v,,V,,...,.V,} DN .2

NOYD MmN

NO (5 NO (4 ND (3 P (2 P (1
ND (10 ND (9 ND (8 v (7 Y (6
ND (15 ND (14 19 (13 19 (12 P (11
(20 D (19 D (18 (17 92 (16
NN NORY (22 NN NORY (21
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1p19 GWL NPINY MPNYN

NMIXD? MPNYN 2v nainm pyaa

SINND L6-1 MINYI MPNYNNN NNN 5D 1Y
YN0 TN OO0 N
N T D1 A

Ty, z,t)=(x+y,y—4z+t,4x+y+4z-t) , T:R* >R® (1

T(XVY,2)=(x-4y—2z,X+Y,y—2,x+4z) , T:R* >R* (2

X
1 2 3 1
T(x,y,z,t)=|1 3 5 -2 Y , T:-R*>R* (3
z
2 6 10 4 )

T(A):A-(; i}—[é 3/_\ , T:M,[R]>M,R] (4
T(p(X)=p(x+)—p(x+4) , T:R[R]I->PR[R] (5

D(p(x))=p'(x) ., D:R[RI>PR[R] (6

, TR 5 R® mryy npnyn nsn (7
4(4,1,4),(-1,4,D} > Yy nwI9) NNNNN IWUN

,T:R* > R® moIN»Y npnyn INsn (8
4{(0,1,1,),(1,2,3,4)} > Dy w19 NOW PY NN IWUN

LTV —=U OIRYD Npnyn NN

DMV 5w 10N IR dimIm(T) =dimKer (T) OX D0 (9

195997 N NN (10
Ker(T)=1m(T) nMayw T:R* > R® moan»h npnyn nodp N

Ker(T)=Im(T) nayw T:R* > R* mInydo npnyn noop .2
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, TV W mar»d npnynw y (11

.dimIm(T)=dimKer(T), dim(W)=4:nm»pn
VOV THNN NYNY 51D DOINIAN PN N

10 .N

9 2

7 0

6 .1

MDY RO MWNN Do .0

£ 197791 IN NN (12
AM(T?) < Im(T) ©pnn T2V -V mIneh npnyn Y25 X

PNV T:V 5V /IRy npnyn 555 .2
T=T? o»>pmn, Im(T)=Im(T?), Ker(T)=Ker(T?)
,Im(T) < Ker(T) mo»pnn , T:V >V max»y npnyn 35 .
.T#0 N15N2 N

T()=AX ; T:R">R" npnyn ndHn A, N¥I0n (13
.S(y)=A"y ; S:R" > R" Npnyn NN AL 19N
m(T)=(Ker(S))" » wn
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1p19 GWL NPINY MPNYN

NOYD Mvn

310, R 5w 005 — mnn 110, {(0,0,1,4)) 01— Py (1
.0 +72°1,{(0,0,0)} :0va—PYN (2
3:790,{(11,0,1),(0,5,1,4),(0,0,-6,21)} : ©>D2 —NNNON
27190 ,{(-7,3,0,1),(1-2,1,0)} 203 -pyN (3
} D031 - 0N

2T {(112 (0,1,2)

2:10m, Lo ;0021 - Py (4
010 1

10
.2:7)37)9{ [ j} : D01 — NN
1 -1
A1 {p(x)=1}: 002 -y (5
27190 ,{p(X)=2x+5 , p(x)=1} :©01—nNNN
110, {p(x)=1}: 002 —-pyn (6
3o, {p(x)=x",  p(x)=x,  p(x)=1} ;001NN
X 4 -1 -1)\(x
T|y|=[14 1]|y| (7
z 4 1 1)z

T(xy,zt)=(-x—y+2z,-2x-y+t,0) (8
NN NORY (9

N> (10

.IN2N NONRVY (11

N3N NONRVY (12

N2 NONY (13
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1p19 GW‘ NPINY MPNYN

DTPANMMTN L2V NMY TN-TN NMIXDP?2 Mpnyn

MHNY

9Y NN DN LY7NN NN DN WP ,4-1 MYNWA MPNYNNN NNN 99 M1y
D290 NPRYN NNMP DN DONMPN NI DN
NN INED 1D DPNYN NNOPY NN, MO

T(x,y,2)=(x-y+z,y+z,z—-X) , T:R*>R* (1
T(X,y,2)=(X—y+2z,y+2,x+22) , T:R*>R* (2

T(a+bx+cx?)=(a+b+c,a-b,b-2c) , T:R[R]>R® (3
a b ) s
T c d =a-b+(c+d)x+(a-c)x*+dx’ , T:M,[R]—>PR[R] (4

1T :R* > R® Mm99y TN-TN NPNYN 120N ORN - (5

.T:U =V IRy npnyn nnny (6
2NN
OYNO T N, dim(U)<dim(V) DN .N

YA NRD T N, dim(U)>dim(V) ox .2
Oy T <y TN, dim(U)=dim(V) ox .

TV W manedd npnyn mnny (7
1977191 N NN

DY NPN T Npnynn N, dimKer(T)#0 DN .N

2y NN T Npnynn X, dim(V) <dim(W)-) dimKer(T)=0 ox .2

DSy oN T Npnynn X, dim(V)>dim(W)-) dimKer(T)=0 ox .)
(

YN T Npnynn N, dim(V) <dim(W) ox .7

DM5NPO-RY DY IXIPI YNN NPRYD vt
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1p19 GWL NYINYD MPNYN

V5V OO0 (V..V} TV W 5IRDD Npnyn nnm - (8
: 7197 N NOMN
YN T 1Y NIPN 10 R, T(v,) =0 oN)Y dim(V) >dim(W) DX .X
22 {T(v,),... T(v,)} N¥1Ipn,dim(V)>dim(W) ox .2

TV S W mAanyy npnyn mnm - (9
V-a9manap {v,v,..,v,}
:197790 N NN
W29 {T (), TV,),- T(v,)} N¥IpN N YN T DX .N

YN T AN,W-25"102 {T(V,),T(V,),...T(v,)} N¥1IpN DN .2

.T:R™ = R™ mn»5 npnyn Nnm (10
127390 W ININ

.M=nN INDOVONINIOIXR NN T ONX .N
MONT IN,m>n ON .2
NTNY MY MNY N W A DIONY IR,V 90 T(v) = Av DX )

Am(T)=Ker(T) nn»pnn,T:V -V 10RO Npnyn NHm (11
:195997 IN NN
.V ={0} NOMIX, Dy T DN .N
2V ={0} n95N23N ,yIN T DN .2

DOVYIMONND T )
DOOND PV NN T .7

JAL L NNM0N NN, T:R" - R™ 1N»Y npnyn nnm (12
.VeR" 935 T(v)=Av-v >
: 12990 N INDIIN
.verowsp(A) I ,veKer(T) DN .N

.veKer(T) "N ,verowsp(A) ON .2
.velm(T) WX ,vecolsp(A) ON .)
.n<m N, Ker(T)={0} ox .7
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1p19 GWL NPINY MPNYN

, A NX0N NN, TR — R" 1dINOY npnyn NN (13
.veR" 935 ,T(v)=Av-v¥ 1>
: DININ NNIYVLN NN NN
YN T N, rank(A)=n DN .N
DY T X, rank(A)=n DX .2

JAm(T)c Ker(T) w8, T?(v)=0 OX )

.rank(A)<— N, T?(v)=0 ON .7

NS

T(p(x) = p@ > 5y NN, T : B[R] — R MIRYD Npnyn NN (14
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
LT 5V NO1DNN NPNYNN NN INSD )
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1p19 GWL NPINY MPNYN

NOYD Mvn

: 119997 NPNYN NY W DPONMDN Iy y7'nn (1
-1 1 1 1
T (x,y,z):(g(x+y—22),§(2y—z—x),§(z+x+y))

112290 NPNYN N PRI ODINMMIPN XD 1991 DY RO YNNI NRD (2
: 112297 NPNYN ND WY DVINMIDN DY y'nn (3

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

T (a+bx+cx? +dx°) :(b;C;d —a+bd+c—dJ
NO (5

NN MONY (6

N0 MONY (7

N0 MONY (8

NN NORY (9

.IN2N NONVY (10

.IN2N NONRVY (11

N2 NONVY (12

N2 NONWY (13
Ker (T) = span{-1+x,—1+x*,—1+x*}, dimKer(T)=3 .x (14
Im(T)=span{1}, dimIm(T)=1
DY L,VPNNRD A
Ker(T) =span{-1+x,—1+x*,..,~1+x"}, dimKer(T)=n
Im(T)=span{1}, dimIm(T)=1

2

DY VNN RO
0 0
Ker(T)= , Im(T)=M,[R] .X (15
0 0
THA=A" > DM ynn.a
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1p19 Gwl NPINY MPNYN

NPIND? MpPNYN DY M21yva

mMYNY

NITIIN NPIRYS Mpnyn T:R* -5 R*-) S:R* - R? Ny»nn ,9-1 nbNwa
Ty, 2)= (X 4x—y,x+4y-2) , S(X,y,2)=(x=2,y) >T Y

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

St(x,y,z)=(z-4y,4x-y) ; ST:R* >R (5
T?(xy,z)=(xy,16x-8y+z) (6
TH(xy,2)=(x4%,-y,17x—-4y-z) (7
T2(x,y,2)=(Xy,~16x+8y+z) (8

TN YMIND (9
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2979 GWL NPINDY MPNYM MPION

NPNYN NaxX"My nx»Mmvn

: 19YN

D025 DN MO TNNIP NVPI DHWINN NN PIND W N PIAY ©IDID
(DMVPY DN PN ND) DIDIY DIDIN JAYN NWIVN)

792 NPOIW NIYRIN NIRYN ,TI9D

MHNY

: R by oova nw oo (1
B ={(110), (010), 011}, B,={(101)(012), (0,01}
. B, ©°015 DM MOPTNNIPN NVPI DX INSD N
[v]g, -3 My MOPY PO

. B, D027 ONY2 ML TNNKIPN NOPI NN INYD .2
[v]g -2 Py MO N

.B, ©010 B, ©02NN 72YN NYIVN INSND )
B.
.[M ]Bf -1 9% NI¥VN PN
.B, ©D12Y B, ©0DINN 12YN NYIVN INYND T
.[M ]:1 -1 9% NNIVN PND
2
: TINAN NNIYLN NN YN .71
M B, vls =[v 1
[ 132 []B1 []B2
M1 WVl =[Vlg -2
B "B, B

-1

g <) s
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2919 GOOL NPINDY MPRYN MYION

T(XY,2)=(X+Y,y+2,2—X) , T:R* 5> R : mINYY npnyn nnvny (2
: R® Sv 0002 »v DI
B, ={(11,0), (0,10), (0.11)} , B,={(1.0,1).(0,11), (0,0.1)}
. B, ©°022 NPNYNN NN MIXONY NXTONT NN INSD N
[T Jg -3 100 w0o

.B, D012 NPNYNN NN MK1HNY NHIVNN NN XKD .2
T 5. -2 v n¥10m voo
2

:TINID NNYLVLN IR NIYN L)
Mg Mg =TVl -1

Mg, g =T )5 2

B B, _
[M ]Bz '[T]Bl '[M ]Bl _[T:'BZ -3
11290 NPNYNN DN
DPNYNN DY NIAPYM NVIPNIVTN NXRIVN .

DPNYNN INAY DMNXY DINVPI-) DNNY DY INNND
MOIOS NN NPNYNN ONRN

J 4

. .
-t -4

T:R* = R® ;o) npnyn nnmy (3
,B={(1,0,1),(0,1,1),(0,0,1)} D122 NPAYNN NN MY»NY NHIODNY N

1 1 0
.[T]B= 1 2 1|»n
2 -2 0

MY D097 XNV HINg MMPNYNN HNON NN

LR 9y INRdY MOIIR T O, R apnn Yv odooanw B,-) B i (4

29 -45 6 . (-1 -9 6
[Tla=]20 31 —4|a[M]7=1 6 -4|o30m
13 19 -1 5 l1 5 22

.[T]Bz IN) [M]Elz N VN
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2919 GOOL NPINDY MPRYN MYION

:DIPNYIN DX NMINONVY NNIVNN NN INSD (5

,T(A):@ ‘ZJA . T:M,[R]>M,[R]

ool 30 3 93 9 oo

,D(p(x))=p'(x), D:R,[R1— P,[R] NpRyNn NN NMIN»NY NYIONN NN INSYD (6
4= TV IN MLP NOYNN DIMINAN DY OVITIVON DIDIN 19D

.T:M,[R] = M,[R] mox»Y npnyn N (7
YOITIVON DDA NPNYNN DX MINMNY NXIONNIY VT

1 01 O
0 1 0 1
.[T]E =1 0 1 0 SN
0 1 0 1
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

.T:P[R]— P[R] MY npnyn nnny (9
B= {1,1— X, X+ xz} ©>027 92 ,NPNYNN NN MINIHNN N¥IVNN 2D NM

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
.rank(A)=n-) R"-5 ©01 B )M
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
27712 NN I35 NPNYNN NN NP ,NINNNM
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279 Gml NPIRDD MPNYN MXIVN

.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

VAN nwNa {S(u),S(v),S(w)} oxn wap T

15
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2919 GOOL NPINDY MPRYN MYION

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)
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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
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2T 9Y MYTINN T :R[R] = R® 1INY Nipnyn nnn (10
T(a+bx+cx2):(a+b,b+c,c)
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d(uv) .n lu+v| 3 V| Jul -
v a .0
: M, [R]-2 mxon wvidw mnny (2
(10 9 Sj [2 3 4} (3 -5 2]
A= , B= ,C=
7 65 56 7 1 0 4
/M,s[R]-2 (A B) =tr(B"A) mm»9n nbaono on»nna
:)AVN
(AB+C) (AC) 2 (AB) .N
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P d(p.q) -1 [l
25 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN

© MO N — N AND



3P GW‘ 99 12951 Y2ANIN

u +v||2 = ||u||2 +2(u,v) +||v||2 NN (4
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R*-2 5 ={(2.4,4),(4.-1,-1),(0,2,-2)} n¥1p mm (7

JOONNNNN S NXIAPN OXNIPT

ITPONNNINNIN NN ORN PINNNIIN DDA NN DN
DININNIIN DI0A NN DN

DN ITNT L, IIINIMNNIN XD TR TIOIMNNNN NP DTN

B[R]-2 S :{1,x,x2,x3} N8P N (8

JPMINNN S N¥APN DR IPT

ITPONINNNIN NN OND PINNNNIN DD NN DN
DININNNIN DI02 NN DN

DN IZNT L IIININNNNIN XD TR TIONIMNNNN NP DTN

([0,1]-2 YLYPRN NN NP9ONY DN NY)

B[R]-aS= {1,2x—1,6x2 —6x+1} NP M (9

JPOMINNIN S NP ONNIPTA

ITPONIINNNIN NN OND PINNNIIN DI02 N ONND
DINIMNININ DI02 NN DN

MR DN, TIINIMNNIN XD TR TPOINNNIX NP DTN

([0,1]-2 719570 KN NP1229N 199307 ONY2 1Y)

2 4 6)1 0 0)1 1 -1
§=4/0 2 4]0 -1 0[0 1 -—1|pcM,[R]NHapNNNM (10
0 0 2){0 0 0)lO 0 1

DHINNININ DDA NN OXN ITPYINNNIN S NXIAPN DN P12
DHNIMINNIN DI NN DN 21DNIMNININ XN DN
DMN DN, TIINIMNNIN XD TR TPOINNNIX NP NN
.MINVNN DY MOLITIVDN NN NYHIND DN NY

22099 PNV IR INDIM INDI (11

: DININ DXYON DY NY (12
1 1
.R* Y YNNNINNIN ©Va B = {—(1,1),—(1,—1)} M N
V2772
v € R? YOI MOUPY 1Y HI0I9 PNV NN INNN
1 b
V2 V2

v e RPHINWID MUPI MY 52099 PPNV NN INNDN

R’ 5¥)1H1m7 1NN D01 B :{ (1,1,0),—=(1,-1,0),(0,0, 1)} P .2
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1(1 1 (1 -1 (1 1 11 -1
D=4 =— A, =— A =— A, =— s (13
2\1 1 2\1 -1 2\ -1 -1 2\-1 1

29501 BY M, (R) ¥ 210NN OO INNN D -Y INDIN N
(4,B)y=1tr(B" 4) TN

1295101 BY A € M, (R) 1995 NNIVN NAY Y207 1PNV NRIAND .2
DY PN

NN VT [—7, 7] YOPI MPNIN NPIPNN 92 DW C([-7,7]) aNIN2 (14
1 v
{f.g)=— j F(x)g(x)dx TN NPIAN 19NN
7[ =T
Y 2NN TPODINNNN NIWN { f,(x) =cosx, f,(x)=sinx} >IN

x x20
NIWNY O f(x) = {0 0 TPNPNON N2Y DDA 1PNV OX NN INNDN
x <

NN

NN VTN [, 7] YOPI MPXIN NPIPNIN DI OW C([-7,7]) AN N2 (15
~<f,g> :l j f(x)g(x)dx DNAN NN MDD
72. -7

2NN TPURNNNNN NIWN { f; =sinx, f, =sin(2x),..., fy, = sin(60x)} >NN

L
-1 —7<x<0
oM f(x)=10 x=0  NPNON NIY HD PPNV ON NN IAND
1 O<x<rm
NN NN
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OO Mvwn

(2,1,-4)  (1,2,1) (3,-2,1)

’ Jrare(-ay N6 A4

il NOYN NONRY N (1

INDIN NONRVY )
(13,—1,7)=_71(2,1,4)+3(1,2,1)+%(3,—2,1) (2

2a+b—-4c

a+2b+c(
21

(2,1,4)+

1’2,1)_'_361—2b+c
14

(3,-2,1) (3
NN NORY (4
,TPUNIMNNIN XD NP ,TOOIMNMNNIN NP (5
_ | cosx cos2x cos3x

- {\/0.57[ 'J0.57°V0.57 }
LSOONMINNNN XD NINAPN ,TONNNNN NAPN (6

g ={ 1 cosx sinx cos2x sin2x }

NP AN AN N

NN NXIAPN P2NMNNNN D0 INNK NXIAPN ,TOONNNNN NNIAPN (7

S = {ﬁ(2,4,4),%(4,—1,—1),%(0, 2, —2)} IININNNN
JPMNNIN RO NNIAPD (8
DOINNNIN D02 INNN NP ,TPUINNNIN NXIAPN (9

§ = {13 (2x-1),4/5 (63" ~ 6x+1)|

ND NP ,O9NINNTNIN D2 NPNX NXIIAPN ,TIINNNNN N¥IIAPN (10

(24 6y (1 0 0y (1 1 -l
S={—|0 2 4|,—=|0 -1 0|,—=[0 1 =1{;,7YN7IMMNIN
\/@002\/5000\/3001
NN NHNW (11
N2 NYNY (12
NN NONW (13
.INDYN NYNVY (14
61 1 1 1
2>—|—=+—+—+..+— | (15
ﬂz[lz 3?5 592}
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MV 2¥ 2vnn

MHNY

v=(1,2,2) 5¥ 50NN NXY ¢ NN DTPN NN INYD (1
R-2,w=(0,1,-1) TN

v=(1,-2,2,0) 5¥ 50NN NN) ¢ NN DTPN NN IRID (2
RY-2,w=(0,2,-1,2) 7NN
.proj(v, w) D yPOY HPN

,q(x)=x TINY p(x)=2x-1 5V 50NN XY ¢ NN DTPN NNINYD (3
-[0,1]-2 750NN 191391 NYHINN DY DIMPNN 2NN

3 4
JPVITIVON NN NYINN OY 2 TTON NPWHNNN MNIVNN AININ2

,B= (_1 . (2)) TIND A= (1 2j Y HVONN NN ¢ NI DTPN NN INSD (4

V ovanm AN W= span{w, = (1,2,1),w, =(1,—11)} > V' =R* 7> (5
99591 %92 W aNIIN NN DY v=(=2,2,2) MOPNN DY DOONN NN INSND
V= R -2 0HVON 7NN
SV EW, v, € W+ UND v = v, +v, D203 v NININYI Q0N

PVYTIVDN NN NYANIN DY ¥V =R* 1> (6
V. ow AN nn W= span{w, =(1,1,0,—1),w, =(1,0,11),w, = (0,—1,1,—1)} >
W oanInn nN1a v=(3,4,5,6) NOPNY INP2 PN NVPNN NN INSD
=0 MOPN W -N 0PI HY DD v NN 1AND ,q0NA

[0,1] YOPN 5y MONIN NYPSPNON 2NN ¥ =C([0,1]) 7> (7
o ovanmnn W= Span{w1 =Lw, = x—%} L))

TP9YVIIND NN NV DY W DY v =4x> —4 S HONN NN INNND
R MOPN W -0 MOPY DY DI1DDD v DX 1AND,q90N2 .1PVITHIVDN

39 WWW.G00L.co.il 9nNY 10127 INT 210D NI PNINSY
© MO0 N — NN ANd




4979 Gwl LN DYDO02, NPINNNIN MNP

{f.g)= j F(0)g(x)dx 1390 N300 BY C ([-1,1]) 3NN M)

W =sp{f, = x|+x, f, =| x| —x} : C([-1,1]) ¥ 2N nn T
WOY f(x)=x7 DY HVINN NN INSD

{f.g) _1 T F(x)g(x)dx 1970 NN BY C([-7,7]) ANIIN NN
4 -

: C([-7,7]) ¥ AN NN PTN
. W =sp{f, =sinx, f, =sin(2x),..., fg, =sin(60x)}
IPODINNNN N¥IP 8o (/17 nxapnw

-1 —-7z<x<0

(8

(9

WY f(x)=10 x=0 DV 50NN NN INNND
1 O<x<rm
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Y0 MIVN

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

v=v +v, =(0,2,00+(-2,0,2) ,7(v)=(0,2,0) (5
(3.4,5,6)=v, +v, =(5,2,3,6) +(-2,2,2,0) , 7(») =(5.2.3.6) (6

v=y+v, :(—%+4xj+(4x2 —4x+§j ,ﬂ(v):—%+4x (7

. 3
projyf==1x| (8

4sin(x) N 4sin(3x) N 4sin(5x) - 4sin(59x)

roj,, f = .
Projyf 3z Y4 597
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VTNY-DI 20N

MHNY

U =span{(1,2,3),(4,5,6),(7.8,9)} <R* : ) (1
LU =90909IN07N ©9Y02 INSN

U =span{(2,2,2,2),(1,1,2,4),(1,2,~4,-3)} cR* : ) (2
U -2959079N7N D02 INSND

U= span{4,x,x2,x3} c P [x] M (3
LU =259190IN7IX D02 INNND
[~L1] yop2a m510RN 1212290 199507 DNMNN

1 2 1 2)Y(0 2
.U:span{(3 4j,(_1 0)’(1 lj}gMz[R]:]’mJ (4

LU =2759190I07IX D02 INNND
.MINVNN DY NDMNIN NN NHAOND DNMNNA

YYD MAVN
Borthonormal :{ 1 (17273)5 ! (_4,_1,2)} (1
NH 21
3 (2,2,2,2) (-1,-1,0,2) (1,3,-6,2) 2
=W, = W, = MW, =—F——
orthonormal 1 \/E 2 \/g 3 \/%
4 W_LA_3x2—lw_5x3—3x 3
orthonormal 1 3 2 s 'V z s VV3 § s Wy §
3 5 7
1 2 7 14 -4 3
B . 3 4) . -9 2/ . 2 =2 @
thonorma =awW = W, = MWy E——————
ertorormal T VT30 0T B30 T 33
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: TPOMNN NXIVNN NN NNY RYD ,THIINNNNN NXIVNM DTN

cosd sind
sind —cosé
1 0 0

0 cosa -sina| .2

0 sina cosa
1 -1

D
-1 1

: DININ DXVIVNN NN NN (2
AT A=1 DX P ONX TPHINNNIN XN A4 7OV NNI0VN N
LA = AT DYPNN NDON NN 4 TPIIMNMNNIN NYIVN .2

: DYNAN DOYON HY VY (3
9NN NNIVN 4 0NN N
VOIMINNNR 47, AT MINIVNN D INOIN

L(TO IMND) NPINMNINNIN MNIVN NYON YD NN .2

JPDIMNININ NNIVN NN
1IN T NN FLIMNNIN NNIOVN DY NOVIVRIVTIV INDIN L)
17P2INNTIN NXIVN NIONA XIN NPINMINNIN MNIVN DIID ONN .7

NNVN NIONA NN VPO TPIIMNNIN NNIVN DY NYAON OND .
ITPIIIMINININ

JPNDOON NN IR, NYIIWN NN TIOINNNIN NNIVN ONX D ININ )

J

.1 TON NNYVN 490N (4
19997 IN NN

, R"=5)907MNMIN D02 INNN 4 NXIVNN OV PMTINY N
. R"=5)91D7MNMIN D02 MNINN PNV DX P DN
,R"=9900N7INX D02 MNNN 4 NNIVNN DY PMTINY .2
. R"=2)9N7IX D02 NMNNN MMNY DN PI) DN
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: DRIAN DXYON Y VY (5
{Visea V| IPIYTINY WK, 1 ATON NYHIVN 4 >N N

VY, =4, 190) L R"-2 599NN D02 NN
A" 4 =diag{4,,...,4,} ¥ 12N

PIINNININ D02 INNND PITINYY NNIVN TIOND YT NN .2
917 INRD GONYII 1PN OV DDA NTINY DI PONY v

1 0 -2
LA=|0 4 0 | N¥MONN NN MN )
2 0 1
1 1 2
A= 2 2 —J/8 | N¥oNN NN PDON LT
o5 Vo5 o0

:VAVNN NN NN (6
.R" 2NN YW 0»HNINNNIN DXOY02 MY C-) B PP
ODINNNIN NNI0N NN C-D B -N 92yNnn NNIVN IN

: DYNAN DYOYON Yy Ny (7
,C ©02Y B 91NN NIN DIDIN 12YNN NXIVN 4 NN N

.R" anmmn by
IONIMNNNN O) C DI0IN IN,TPUINNNIN NNV 4 DN D NN

, C O9NIMNININ DYDY B ©DAN 12YNN NIVN 4 NN .2

.R" anmmn by
IONNNNNIN D) B DY0IN IN,NIINMINNIN NNIVN 4 DN DN

: DYNIN DXPYON DY DY (8
, 71 TON MONMMNNIN NNIVN 4 DN I ININ N
,R" ANMN OV, C -1 B DMINIMNNIN DXDY02 M)V DINP IN
.C-2 B-1N72yN0N NYI0N NUNRYN 4-Y D
Av|=1-v12,ver" > 2
NN NPY NNYNRIN NTINYIY ,TIININNIIN NNV NNMPY INIIN
LV NOPNN
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VR0 PIDIMNNIN Ae M, (R) 0N (9
B=1+4
.B>=2B 500N .N
| B]=1024-w N1 .2
.1 NINOINSD

: DONAN DYON DY 1Y (10
.R*-230° 7112 212200 NNIVN NN INND N

1
R*-1 y= Nl WY DN NPIYN NIV NN INSD .2

. R?-2 y=+/3x WY DN NPIYN NION DR INYD L)

NNIVNN NJIYI NN IINRN DINAN DXYONN TN 551 (11
A10) NPIY DOHIYIND IVNNYN .NIVNDINID NIPNIN

11
V2 2

N
I
V2 2
304
505
43
5 5
0 -I

)
[

cos@d —sinf

MoYN 6-1 NN NVPI NN R :( j NNVNNVY NN (12

sind cos@

L0< O < AURD NIV N T

.0 NN Ry P2Y ve R MUY P 1MV INDIN MDD
l

sind cosé sind —cosé
DN

Rot, -Rot, =Rot,,, .N

cos@ —sind cos@d sinf
.Rot, = , Ref,, = )90 (13

Ref,, -Ref,, =Rot, , .2
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JPOMNNN NN 4,, (R) >Nn (14
NPV NPIOVN IN N0 NY¥IVN NN N 4 -V INDIN

DT NP v, RO (15
TONDIND NN DI NNIPY H =1-2v-v" DOTOY H 18010 DTN
NN
P00 NIVN H N
CH? =1 A OMNNIR NN H .2

)
)

Ly ==X D DM NPOY NNIVN RN v= MY H NX0NN )
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YOO MAVH
1 0 0 )
o . i cos@ sind
B =|0 cosa sina |.a A =| . NO(1
sinfd —cos@

0 —-sina cosa
JODIMINNINND LD
NN NONY (2
NN NONRY (3
N0 MONY (4

NN NONY .2 NN TORY X (5
025  0.125 —05 02 0 04
A= 025 0125 o5 |.1 A'=[ 0 025 0 |.
Jo2s o125 0 -04 0 02

NN NORY (6
.INOYN NHNY (7
NN NONRY (8

n=10 .1 NN NORY X (9
13 143 V31
2 2 2 2 2 2
V31 V31 13
22 5 2 2) 1 2 2) NQ10

Ly =0.4142x Y DN NPOY NINNN N¥IVNN X (11
1
=g WY DN NPIY NINNN NYIVNN .2

VW2 907 YW 21220 NINNND NNIVNN )
NN NONY (12
NN NONY (13
N2 NONY (14
NN NONRWY (15
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n223NNX Mpnyn
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JPINYD NPNYN T:R" — R" NN (1
NT@)||=|u| YueR" < oMNNIN T :0awNN AN NN

JOOIMINNIR TOIROY IPRYN T:R" — RPN (2
LDVONIIDN T 99NN N
TPOIMNNIN T 03I A

: DYNIN DXPYON DY DY (3
.1 TON DOONINNNIN NXIVN 4 NN N
T(u)=Au P DY,T:R" — R" TPIRDD NPNYN TN
JOONNNNN DPNYN XN T 3 I

,T:R" — R" TPOIMNNIIN NPNYN DoV oM .a
JOOIMNNIN A4 AWUNRD, T(u) = Au 1IN PNND 1N

: DYNAN DYOYON DY VY (4
.£1 DN YOINNININ APNYN DY DTN DMINYN DIDIWNY INDIN N
.1 DN DYYINDNIN NYIVN YV DITNIN DMNNYN DIIWNVY NN A

JODMINNIN NPNYN XD NPOIMINNIN MPNYN NOONW NN (5

:DININ DPYON DY NY (6
SJOIMNNIR NPIYD T:R" — R" NN N
-R" SUINUOI ONIINNNN 002 {u,...,u, | O
R DUOODIMNNIN ©02 NN N {T()),..., T (1)} - PN
SJOIRPD OPNYN T:R" — R"ONN A
VR OV {uy,..,u, | I9NDNMNNIN D02 WY M)
-R" DVOODIMNNN ©02 N {T(w,),.... T(u,)} N$HAPN OV 1D
SPONNNNN DPNYN RN T 39 I
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D022 NOY NMHINMNN NNIVNNY ,TINDD NPNYN DOV ININ .2
JDIMNNN DPNYN NN NOT,TIDINNNIN N INYDD YINIMINIIN

: T DPNYNN MY NNONN NX 1YY DININ DXDYONN TR DO (8

1
y= ﬁx WD ONYA NPOWN NPIYD T:R* > R* N

.y =+/3x WY DA NPWN NPRYN T:R2 > R A

LR7-230° MM DDON PN TR > R )

JPIVNMIN NN NPRYIN N2V NN IINN DINIAN DXPOYONN TR D32 (9
A0 NPV DIVIN IVNDNYN

34 RIS
CHe 50 = BHY S0 -
575 NG
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N REH N O 50
5 s
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YYD P T MOYNI F-2 NOVPY NANDNY ,TPIRDY NPNYN T:R* — R’ >N (10
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1
y=ox WD OMIAMNMPV .2 .y =0.4142x WD ONIA NPV X (9
MY MOYN 90 Y 1D )

1
Y=g IO DN NPOY PINK MOYN 90 5 120 1777 .7

Ly = —%x Y ona Mpow 11 777
x cosfd —sind\( x
T =| . (10
y sinf cos@ )\ y
X cosd sind \(x
T =| . (11
y sind —cosé )\ y

NN NONRY (12
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