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7 979 th NPINIY MPNYN

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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7979 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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7979 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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7999 ch)t NYINYD MPNYN

, 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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7979 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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7979 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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7979 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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7979 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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7979 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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7979 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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