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5 5 X r(t) = (2t,—t,-5t* +100) (14
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5 -9 MW Y9190PN TP NPMINPYN DT
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;(5 EJ :NPINPYN 32 :OVTY (27
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.div(rotF) =0 >N .N
V-(VxF)=0 9NN MD»1 1N
.rot(grade)=0>31>1N .2
Vx(Vp)=09nN Mo”1 N

D995 DNVPY MTYF(X,Y,2), G(X,Y,2) P
.curl(F+G)=curl(F)+curl(G) » N

NV NTYE(X,Y,2) >
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curlF=VxF

curlF = ﬁﬁﬁ
OX 0y oz
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0 0
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MoYNY

10 x=(4,3,0)+1(1,-1,1) N Dy NX¥M A(7,0,3) NTIPIN OND (1

10 x=1(2,—1,5) 7N 5y NNN) B(4,-2,-10) NP ONN (2
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.D(4,1,1)-1 C(3,0,-2) MTPIa 72WY N0 T DY MIVNIN IS NININSD - (4

G(2,-7,1) NTIPIA 12IYYW ANINI T DY NPIVNIN IS NNINYD (5
L x=(0,3,-1)+1(—4,2,1) 7Y D2pm

(1,2,3) NTIPIN TIT 1IN W HY NPIVNI MISN ANINAINYD (6
L x=(1,2,0)+5(1,-2,4) : 7Y TN

: DONIN DOYON Y Y (7
L x=(1,2,3)+1(4,5,6) : 7 DY PIOVNI SN NN X
Z=) y X MORPTNNIPN NIIYA NMININ NN 1IN
x=1421,y =10,z =4—7 : MONPTNNIP NINYL W SV MSH INM .2

A9V NYIVNIN NINDN NN HIAND

NN -1 PY YW VNI IS NNINSD (8

M (3,-1,4) NTIPI2 1YY 2NN T DY NIVNION IMISN IR INSD - (9
. Z =N VXD DIApN)

Jrov]wnn oy £ x=(1,-2,6)+¢(-2,1,2) 7N SY INONN NTIP) NN INYD (10
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x=(1,-1,4)+1(4,10,2) .N
x=(3,4,5)+1(4,10,2) .2
x=(1,-1,4)+#(2,51) .
x=(5,9,6)+1(8,20,4) .1
MO0 MAwWNNYS .0

.B(4,0,1) .Y A(1,—1,2) MM 71T 92w v (12
;MY DYIT YAINI IO NN NN
NN TPNOPY INNIYN N
(PPD50 1)) MINNYN 3 DY NPILVNID NN .2
JPIVDON TDND )
DN NV HY IIIN P T

:DNN TPNMOVPI NRNYND NITYA DINAN DIV TR DI I8N (13
x=1-4¢
(:qy=2t N
z=2+10¢
x=1+t
(:qy=4 A2
z=10¢

0. X1
2

=y+l=z-4 )
{: x=1=y+10,z=4 .7

x—y+z=1
N
2x—y+3z=3
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0:x=(-5-2)+1(6,8) (3
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0:x=(2,-7,1)+s(-4,2,1) (5
¢:x=(1,2,3)+1(2,1,0) (6
0:x=(1,10,4)+1(2,0,-1) .2 x=1+4r,y=2+5t,z=3+61 .N (7
¢:x=1(0,1,0) (8
¢:x=(3,-1,4)+1(0,0,1) (9
(7,-5,0) (10
n (11
x=1+3t
0:4y=-1+t 2 0: x=(1,-1,2)+¢-(3,1,-1) .X (12
z=2-t
f:{x_3y:4.-r [ S S
y+z=1 3
x=(L4,0)+1(1,0,10) .2 x=(1,0,2)+7(-4,2,10) .X (13
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(x,3,2)=(2,1,0)+#(-2,-11) .N
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.DONAN DXIVON PAITTNN ANNDN NN INYD (1
.02 TINNND NTIPI NN O INID ,0°DONN) 0N ON

0 x=(2,-3,0)+4(5-1,2) , £, : x=(12,-5,4) +5(~10,2,-4)

LDYNIAN OMIYON PAITTNN ANNDD NN INND - (2
.0 TINNN NTIPI HIN DX INID ,0°DONN) 0N ON

0 x=(0,1,=7)+1(-2,1,1) , £, : x=(2,0,-6)+5(6,-3,-3)

.DNAN DIVON P2 ITTNN ANND NN INSD - (3
.01 TINNN DTIPI NX D) INXD ,0°0NN) DN ON

0o x=(-3,51)+1(4,0,-1) , ¢, : x=(~1,7,4)+5(~1,1,2)

.DYNIAN DMIVON PAITTNN ANND NN INSD (4
.02 TINNN NTIPI HIN DX INID ,0°DONN) 0N ON

0, :x=(3,0,0)+2(2,-2,5) , ¢ : x=(0,1,-5)+s(3,1,-2)

.DONAN DIVIN PAOTTNN NN NN INSD - (5
.02 TINNN NTIPI IN O INID ,0°DNN) 0N ON

0y x=(~4,1,-1)+1(3,0,-1) , £,, : x=5(6,0,-2)

.DONAN DMIWON P2OTTNN 28NN NNINYD - (6
.DMPY2 TINPNN NTIPI DX D) INYD ,D¥ONN) DN DN

0t x=(2,8,-1)+1(1,0,0) , £,, : x=(-5,8,2)+5(2,0,-1)

:DYIVON NIV, k 0NN T NNINSD (7
0 x=(k+11-k,6)+1(1,-2,2) , £, : x = (k=1,7,~k)+s(1-k*, k* +2,6)

0PN N
DT A

.A(3,-1,5) ,B(k,-1,3) , C(—6,3,—1) , D(-2,3,k) MTPIn mnm (8
0225080 ¢, - £, DN,k DV TIY 53550 NN
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NN NORY (8
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: MININ MTIPIA T2IWY NN HYW NPIVNION IMIND NXOINSD (1
.A(1,-4,0) , B(3,6,2) , C(0,-3,1)

,Q(6,7,—1) NTIPI2 I2IWY NN DV NPIVNIDN IMINT ININSD - (2
0 x=(-2,-2,5)+1(1,0,—4) TN NN 2700

Ay x=(0,1,-1)+2(1,9,-3) , £, : x=(2,16,11)+5(0,1,—6) : DI MW DN (3
LDNMIN 50070 MR DY NXI0NI M IRYD) DIINN) DIIWNY ININ

D(5,-2,—1) NTIPI2 1YY N DY MI0NION IMIND NN INSD - (4
X -1 PN N DOD)

[xz] MWN 5w MIVNIAN MY DN INSD (5

A, NIIYNI MMNA MY NN INNY - (6
AONYY DXPNN
YN DY NPIVNIIN ININT NN INSD

APNPHN
2y y
s

MO0 MIAIVN

7 x=(1,-4,0)+¢(2,10,2)+s(-L11) (1

7 x=(-2,-2,5)+1(1,0,—4)+5(8,9,-6) (2

7 x=(0,1,-1)+7(1,9,-3)+s(0,1,-6) (3

T E:t(l,0,0)+s(5,—2,—1) (4

T 5=t(1,0,0)+s(0,0,1) (5

7 x=(7,0,0)+£(0,0,9)+s(-7,12,0) (6
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s 2x—y+3z—6=0 MYNN DY MNXNN) MNIN MTIPIN ORDWAp (1
D(5,7,1) .

E(2,-11) a

oY NINSDY A(Lk,—1) NTIPIN INAYAY k& DWIDIY ININSD (2
ok =2y +(1+k)z+7=0 NW0DN

T 3x42y—2z—9=0 NWRDIXNWH INM (3
.DYPNN NVBY BY NYINN S INPAN MTIPI NN INSD

7D Ax+y—2z+8=0 NN INNWH NN (4
[yz] Mnnn TMN MWINNY AW DY 0N NN INSD

M0 MAIVN

MWNNOYYRY A vmnnby X (1
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0:x=(0,-8,0)+7(0,2,1) (4
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7 x=(2,-5,0)+1(1,0,2)+5(0,—1,3) :ON Y MIVNI MINN NN (2
NN NNNVN NN INSD

o x=1(=2,2,1)+5(3,1,0) : W0 OV PIOVNID NN NN (3
SNWVINN IRNYND NN INSD

.A(1,0,-3) ,B(2,0,0) ,C(4,-1,0) :MMP12 72w 7 NwnNN (4
NN INNYN NN INSD

: DONIN DPYONIY DY (5
(2,0,5), (0,1,-2) , (L,1,0) : MNIN MTIPIN T .N

STRN W DY MINNNY 1N MTIPIN VIdWY 1NN .1
AT 9Y YAPIN NWOHN DY IPIVNID NINT INYD)

2770 MTIPIN YDV TIT 12N NWONHN DRNWD DX INSND .2
JN PYDI NRSNY NWNT DY MINSDIN MOV MTIPI XNY INSD .2
PN PYDI NSV NN DY NNSDI (4,2,1) NTIPIN OND )

OO Mvn

7 x=(0,0.4)+1(0,1,0)+5(6,0,4)

7 =2x+3y+z+19=0 (2

7:x-3y+8z=0 (3
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DNV OITTND 2NN NN IWAP
SPPONN NTIPI DN DX IRND MWD DX TN W1 OX

ix=3y+2z-11=0,0: x=(2,-1,6)+7(-11,2) MNM W N ONN (2

LDV OITTND 2NN NN IWAP
SPNN NTIPI DN O IRXND MWD DX TN W OXR

T2+ y+6z+11=0, 0 x=(-6,1,0)+7(3,0,—1) MM WD NN (3
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LMD NTIPY DN D) IRNND MWD DX TNIN WD ON
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PMI0 MAIVN
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DMV NY NN (2
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D>TI5N1 .) O¥>apn .2 DdONN) N

OO Mvn
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JPYNID 92 DXNWINN NIV DPAPNN I DY NPI0NID NIND INSD

OO Mvn

0:x=(-2,6,0)+1(2,16,12) (1
0:x=(0,2,2)+1(1,2,4) (2
0 g=(0,4,10)+t(4,7§,10} (3
0:x=(0,2,2)+1(4,2,0) (4

8

¢:x=(-3,0,0)+(3,0,-18) (5
0:x=1(1,9,13) (6
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70TIPN PYDI NRINY
.BC 79w AB 9N YAV IO NNIIVYN L)

A(x,6,1) , B(-2,y,-1) MTIPIN .3x—4y+6=0 HINNNWHY NWH NN (4
2o =11 :10>PM) [yz] M0 5y NRYNI C NTIPIN NN DY NMININ)
D>IYIN PIAY PMN DOIP 20 T OX,C NTIPIN MNPV NN INYD

12 xn AcH AB
\76

NOYD MmN
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D508 OMIWN . 63.37° (2
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.35.477° ) .DnTpPn a2 (:x=(1,-30)+t(2,2,2) .3.N
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;N TNION DDA SB ITTNN MINPNN P2 I NN INSD
X, =z, =—1 DOPPN B MPTPN MNPV 2 )N DX

M0 MAIVN

18.87° (1
44.83° (2
14.9° (3
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279 Gwl AN TIVNIN - DION OIXNVPY

DMy vy Pa nmr

moNy
7, Ax+3y+z—12=0 : DININ DXNWHN PIY NI NININSD (1

7, 1 4x—=Ty+5z+3=0"

: DN PTPTPY ,ABCD NUNIVYN NN NN (2
.A(0,2,-5) ,B(3,-11) ,C(7,-1,-5) ,D(3,2,0)
ABC N7790 ©7029 ABD MTINN NN 12 7PN NN INSND

[xz] MNY 3x+5y —z+4 =0 IMXNVNY NN P TOIMD IR INSD - (3

OO Mvn

90° (1
87.539° (2
32.312° (3
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2979 Gwl AN TPIVNIND - DMION DNV

ANIN2 MMP1 NV 2 PhIn

YNY

.C(k,~1,13-k)-y B(0,-2,6) , A(2,4,—5) MM mnnm (1
.AB=AC -V T2, 0P MV M1 ABC ¥2WNn DNIY £ DIV INSND

NAIVYNn

k=12 W k=8 (1
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279 Gwl AN TIVNIN - DION OIXNVPY

Y2 TR 12 PhN

MONY
A x=1(2,0,—7) WD A(13,-1,-19) NTIPIN P2V PNINDN ANINSD (1

. A(1,6,-1) ,B(2,-1,0) , C(6,-4,0) MTpPI MMy (2
ABC w5wnn NLY NN 1AVN

ABCD 1207 5¥ AB Y80 DN £ @ x=(5,-2,0)+¢(0,1,-1) N2y (3
.D(5,4,2) NI MDINONPTIPN TNX
(NYPYIVON NV B TIPTPN MNPV NN INSD

M0 MAIVN

J54 @
1275 (2
.B(5,-4,2) W B(5,4,-6) (3
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MNYM? NNMRa Pa PNON

MONY

.DYPNN TPYRIM 4x—2y—4z+15=0 NN YW IPNIN DIRINSD (1

0 x=(1,-8,3)+7(3,-2,1) TOY TNNNDN NN NRNUNINSD - (2
. A(4,5,-9) NN V14 PRI N¥ON

A x=(7,19,-3)+1(3,14,—4) , 7 : 2x+4y—4z+15=0 NV W NN (3
.6.5 NI MYMINN JPNINY IWIN DYY MITIPIN NN INND

OO Mvn

1
2— (1
5 (

i 3x=2y+z-7=0 W 7 :3x-2y+z+21=0 (2
(1,-9,5) W (4,5,1) (3
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2 P9

Gwl AN TIVNIN - DION OIXNVPY

D*2apn DM Pa PNNN

MONY

.A(15,0,—4) ,B(12,-5,2) , C(6,1,4) , D(12,11,-8) mMpxr mnm (1

B-) A YT 92N 20N P2 YTTNN 2801 NN INSD N
D-) C MNP 9N W P

JN PYDN DY P PRIND AN INSD .2

;DN DY MINHN YN DY MydN 4 (2
L:x=(2,0,-1) +¢(1,-2,1) , L,:x=(-8,-1,19) +5(-4,1,6)
l:x=(-2,7,-11) +r(-2,4,-2) , [,:x=(-2,15) + q(4,-1,-6)
291 NIN YNNI INDIN LN
JA9NN NLY NN INND .2

M0 MAIVN

NI 76 .2 OIpn N (1
Y /824 A NN NONRY N (2
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279 GwL AN TIVNIN - DION OIXNVPY

MYM? I Pa RN

MONY

Ax—z4+6=0 NN DINNIYN NN (1
ITIN NWININ AT Y -1 PN PAITTNN 280N NN INSD N
NN NN P Y -N PN P PNIND DN INSD .2

dix=(Lk-15) +1(4,-2,-3) , 7:3x+12y—4z+k—-10=0 MM IV NN (2

2 9910 I MWD IAPN WY INDIN LN
1NN MWD WO P PRIND IMIAYY £ 0NN DY IDTY NN INND .2

OO Mvn

6
— .2 WY Hapn awn . (1
J17 '

k=2,4 .2 NN NORY N (2
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2919 GWL LN TPIVOING - DN DINVPY

D*2apPn MY A PhIN

MHNY

i 3x=4y+5z-10=0 : NN IXNVN NN (1
ANNA8 PNINA NYNIM NN NWINY 9APNN MWD NRNWN INED

T i x=2y=224+6=0, 7, :x-2y—-2z—-12=0 :D92PN DN MY NN (2
PNINI NENIN DINTHN DMNYINN MWD D3APNN MNWNN IRV NN INSD
DMIYN VY

(DN DYV OONN (3
m2x+y=2z-11=0 , 7,:x+2y+2z+5=0 , 7;:2x-2y+z+3=0
7wy 2x+y=2z+7=0 , #mix+2y+2z-1=0 , 7 ihkx+qy+z+p=0
12N DXINY DINWINN NYY DNV, p-) g , k£ DIVNIIN MY NN INNND
NI MTN’ 60 NNAY

NNNN ND>0AY M21P2 DIDN O(3,8,—-1) NTIPIA NIMMWY NTD (4

A2x+4y—3z—6=0 INNXNVHY NN DY NN
PN DY NOYN DIDIN NN MDY NYINN IRNYA NN INNND

M0 MAIVN

7 :3x—4y+5z+10=0, 7, : 3x—-4y+5z-30=0 (1
7ix=2y-2z-3=0 (2

k=2,q=-2,p=18,-12 (3

12x+4y-3z-136=0 (4
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2 P19 Gwl LN TIVNMIN - DION OO
D'aA?vXn 0" A PNIN
MOHNY
0 x=(-3,2,6)+1(—4,1,2) ,0w v onm (1
Ay 1 x=(0,2,-7)+5(1,0,—1) )
DAY PN NN NN DIADVND DWWV NN
0, x=(-10,5)+7(1,1,-2) ,0225080 D> NY NN (2
A, 1 x=(2,-1,9)+s(6,-1,0)"
DIV PNIND NN INSD
2N VNN L x=(4,-2,-1)+1(—11,6) N PRI DN INSD (3
A0 MAIVN
AN ﬂ (1
J6
N 1,567 (2
N A2 (3
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2919 GWL LN TPIVOING - DN DINVPY

n"MvYNnw NiMpn 0?2vin

MHNY

X+1 y-2 z+1
2 1 1

VN DY A NTIPIN DO NN INSD N

WY DN A-D MIVION NTIPIN NN INSND .2

L

N NI AGL-13) iy nm (1

IX+Ty—2=8 MW pnn A(0,0,1) nTpy M (2
NYNNHY A NTIPIN DO NN INSD N
Mo oM A-S V0N ,C NMIPIN NN INSND A

:DININ DYONOY VY (3
LD PSNONYNY N2 AL 3,2) NTIPID NPIVIION MTIPIN NN INSD N
LDPSNONYINY DN A(X, Y, 2) DTIPID NPIVDION MTIPIN NN INSD .2

.A(0,2,4), B(-2,6,-2), C(2,-4,8), D(10,2,0) :2an7m2 MM 4 mm (4
ABC Mwnn by AD 9w YUY NN INNND

OO Mvn

C(-1,4,-6) A B(0,1.5-15) .N (1
c(ﬂ,ﬁ,ij a B(l,lﬂj N (2

11'11'11 11'11'11
B,(13-2),C,(1-32),D,(-132) . (3

B, (X, Y,~2), C,,(x,—Y,2), D, (-X,y,2) .2
x=(0,2,4)+t(0,11) (4

44 WWW.GOO0L..CO.il 1nND 19277 1T 110102 NN 1IN9D
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2 P9 GVWL AN TPIVNING - DTN DINVP)

NINION NI?XRY

.A(1,1,3),B(1,2,0) , C(1,1,1) mmMpy nmny (1
.C DY B NN 92011 9N YWY NPI0NID MIND INSD N
T WD DY NINNNDI XD A DTIPIN 2D NN
.C By B NN 92011 v 2% A 0PN P2 PRIND NN IIVN .2

YD THINNDM A NTIPIN TIT 1IN ,NIWINN IRNYNI NN INND )
.C Dy B DN 22nnnN

,DYONN) DN DX IWYAP) OINAN DXIVON NI DY I TTNN DIANND NN INSD - (2
.DY250VNN N DYTIONND ,0°D72APN
NN NN IO MTIPI NN O INY ,0°5NNI DIV I NIPNA
.DMYN Pa
DA PNIND NN D) INSND , 0720081 IN DID¥APN DMWY 12 NIPN2I

x=(1,0,1)+7(1,2,0) , x=(1,1,0)+s(2,4,0) .N
(-2,2,4)+u(6,6,1) , x=(1,-1,0)+s(12,-3,1)
x=(L1,2)+¢(1,2,-1), x=(2,3,1)+5(2,4,-2)
(1,-1,0)+¢(0,2,—4) , x=(2,0,3)+s(-1,-3,1) .7

X =

X=

,NUYINN NN TNIN YN OX VAP IO NYONN DY OITTNN ANND NN INSD - (3
NN DN IN NYIND DIAPn
TN NTIPI DX D) INSD NN NN TN N NIPN1
SNYINY WIN PR PN NN O
NYNNN IWIN PRI NN INSD NI DAPN W 12 NIPNI

2x-3y+4z-5=0, x=(1,0,2)+2(-1,2,2) .N
2x—5y+3z-6=0, x=(-3,0,4)+1(4,-2,-6) .2
2x-14y+10z=-6, x=(2,1,-2)+£(-2,2,0)

N DXTIONN ,0°7°2PN DN DX WIAPY DXNWININ DY OITTNN ANNDN NN INSD - (4
D712 PNINND NN IRYD DXDAPN DXNYINN 12 NIPHNA .0MDNM)
D72 TIFNPND IY NN DA NN NN INYND 0¥DONN) ON 12 NIPHNI

Xx=2y4+2z-10=0 , 2x+y+2z-4=0 .N
2x=5y4+3z-6=0 , 4x-10y+6z-8=0 .2
2x-14y+10z=-6 , x—-Ty+5z=-3 .)
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2 P9 GOOL AN TPIVNING - DTN DINVP)

.8 NI NNV , ABCDA'B'C'D' M Nnny (5
.yt 4x+y+32-28=0 NN ABCD D021 NNN POYY NN NIRNYN

L, ix+2y—2z+6=0 NN ABB'A’ DRI NN POYY MYINN NXNWYN
ADMIWAN 2) CD MIXPNRN NNN POYY WD DY NPIVNID MINT INND

.0(L1L,2) %womY ,MT DY NNSM) A(4,0,—1) NP (6
A NTIPI2 NTIT POUNN NN NINNYND NN INSD

L x=(15,5)+t(L,1,0) , 7 : 2x—y+2z+1=0 WY MWD ONM (7

DMV DXPNINI NRNMIN , z -N DY HYW 22PN 1PN HY NTIPI INSND
AWM NYWHIN

Ty 2x—4y+4z-5=0, 7, : 4x—2y+4z—1=0 DONYN NV DN (8
6 PNINDY 7, NN 2 PNINT MY I HY TPIVNII 1IN INSD
(DMIVAN 4 TINND TNX I DY MINN INSND) 7, NN

Ay x=(0,-3,0)+1(1,1,—8) , 7 : 6x+2y—z+5=0 N W ONM (9
ION AN TMM P(1,0,—-4) NTIPIAN2W , 7 NN 22PN, £, 9010 W
NP2 NANIPN NN P ATIPIN, 7 NYINIY MTIPIN P .Q NP 7,

.Q TP AN NAIPN NN Q' NTIPIM P NTIPID
PQQ'P' 12511 NLY NN INNN
(£, 59 NPIN NVPY AR ¢ MYSNNI WA : NIITN)

i 2x+y+z-5=0, 7, : 3x+y+2z+11=0 DN MY DN (10
.DNYINN NV P TINNN W NN 7,
IYON DY 60° DV TP NP /£, IWIN AR DN 7, NN
Ay x=(1,3,-4)+1(1,1,0)
7, NN ARNWYND NN INSN
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2919 Gwl LN TPIVOING - DN DINVPY

YA MAIVN
y—z+2=0.) V2.2 x=(1,2,0)+¢(0,-1,1) .X (1

D>TI511 .) 4.07 ,025081n .2 1.095 ,009apn N (2
LA47.6° : NN TN L (1,-3,4) NTIPI2 ©ONN) T

2oMm .2 .0.9284 orapn N (3
-40.78° : NN 7PN, (3.5,-0.5,-2) NTIPI2 TN )

.63.6° :7PMY, x =(0,-2,3)+7(3,-1,-2.5) : VN IW .0DONMN X (4
0719 NN ) .0.324 : pNIND .OMAPN A

L:x=(0,2.585)+¢(2,-2.75,-1.75) , £:x=(0,7,7)+¢(8,-11,-7) (5

7 =3x+y+3z+15=0 (6

.(0,0,14%) N (0,0,4) (7

Aix= [O,—l4,—15%)+t(—14,14,21) (8

VM1 10.467 (9

7T 2x+y+z-5=0IN 7, :x+2y—-z-58=0 (10
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279 Gwl AN TIVNIN - DION OIXNVPY

Y220 D10

Y95 NN

INNNI AN NN (x,p) :NTIPIIND (0,0) DXV NPYUNIL INSINDY NOP)
u=(x,y) : N2 DINI MIONN

|/  TNONT
B(4,2)

9 SN S N } ’[xy] MY N8I u = (4,2) MNOPNN o

| u=AD .B(4,2) nTp321999) A(0,0) NTIPIAINSIND

20PN 2NN RYD) 1 =(4,2,5) :NOPNN e
A(0,0,0) DN YNNI INSN
.B(2,4,5) : NP1 10D

09580 YN NN INSINIY 90PN

WN Y AN B(x,,,,2,) :NTIPIAIND A(x,, ;,2,) NTIPIA INSINY NOPN
u=AB=B-A=(x,—x,, —y,2,—2) : NI 19INI NN 19O NTIPI ¥IN
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2 P9 GVWL AN TPIVNING - DTN DINVP)

PN DN YOP NPITNI YOP YNNIN

B(x,,7,.2,) =Y A(x,,»,,2,) : DN PINSPY M YOPN YSON o

X, +Xx + z, +z
Xy, = 12 2’yM=y12y2’ZM: 12 2 . NN

o2 B(x,,1,,2,) -V A(X,p,2,) PYISPY YOP NPONNN P ATIPIONYY e

.xl,:—k'x”rl'x2 ;yP:—k-y1+l-y2 : zpz—k'zlJrl'Z2 0N k:l SV
k+1 k+1 k+1

NI2IYN NINNA NVPN HY I NY99PO NYaON

DNDNN Y AVINT - v :)YIION v-) ¢ DINOVPN MY DY MIYPD ND9ON
INSID NN NTIPI P NISNN TN XN @ WND 1y = |u|-[v]-cosar : INAN
.DNVPNN NN P ONVPNN

YN AN u=(x,,1,,2) » ¥ =(X,, 1,,2,) : D NOPN HY NP NHAON

'ﬂ’l:(xlaylazl)(xzayzozz):xlxz + 0, t22, 1NN

.|g|=\/zzz XAy oYM u=(x,p,2) NOPN SWIITH

Y Y 59901999 NHSN

LDYNVPN NV HOIY NISNY JN 2NN DD I

PHYAN MOPN RIPI g NVPIN

PN YIN DY ONWID NTIPI DY INDIY DIVNN MIWRIL TN INNIN
YN HY INON MOPN XIP) 1 NVPIN

/ A N 1D NNNX NTIPID IR NINY TN DY R¥MIY NOPN NN N
v LWVIN TR NINK NTIPIA

0 x=a+tu MY )M DNOVPNN NV P2 IWPN
INXINDVY DY NN 7Y DAPNNN NOPN XIN x =) INWID PWNN 19010 NIN  TUND
%N 5y NTIPI DY 1I9D) DX MYNRIA

D>NVPNN NN Y2 C(7,0,10)-) B(5,3,1) , A(0,0,0) : MTIPIN N2Y : XONT
a=AB=B-A=(531); u=BC=C-B=(7,0,10)-(5,3,1)=(2,-3,9) : ONIN

1:x=(5,3,1)+1(2,-3,9) : NN N DY NPIVNID MM 12D
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2 P9 GOOL AN TPIVNING - DTN DINVP)

tMIHYH*

NPNYIN MOPN NN NI N MDTAN NPIVNII NNND NOPX W D e
0N NOPN

[:x=(7,0,10)+1(=6,9,-27) : NONTIVY TWOD NDNNND D) NN MININ

MY AP WO DY NNR NPIVNI MINNA ¢, NIANN OVY DAPNND x NOPNN  °
AWM Y NINNK NPIVNI MHINNA £, NIAND

L1 NOPNN DY IRNI g MVPNN DY IND NIINA NN DY IPNXIB NTIPIN e

NNONND VYOI MITIPI XNY NNPY 229010 W DY NPIVNIO MINN NV YT e
NTIPN (WD TVNN DY IRYNIN D NTIPI OY TN C NNIPIN DWNY) u NOPIN
@ NOVPNN NNONNY NID

D»IVNIN DXNVPN NY DY NN NWYND NI I DY MIVNID TINN e
NN YN DY IMNDY DYPNN NPYNRID INNINY NOPN DNINNN ANINI

0°9VY? 12 >791 a¥N

: 2NN DMWY I P2 OXTTN 022NN 4 DIV

SINN W NYYND DN DIWIN MY : DITIONN DY)

2NN DY) DN DYDY NI INMN YA DIIWIN NV : DIDIAPN DY)

2NUDD NTIPIA DXONNIN DMV DN DY 2NN DY MY : DINN) DI

2NN DY) DINRY DMV DN DY DMWY NV : DIAZVNN DI

: INAD MAOW-YTN NPYTAN NN YN DY NV PAITTNN 280N DX NIAPD >1D

DN NN DY DMWY DNOW PNIN

N:/ \13

TN NTIPI W DMIWD DN NAMWYN NTIPI DIV DN
DIYID TAN WM NTIPY DRN)
1V W DY NINNND)

Y NV X
l 0a508n I [ u’:mm] [ ﬂ’b".‘l?}:] [ ﬂ"f:’bﬂb]

[ Y0P DND) NI ININA DIV DN ]

50 WWW.GooL.co.il 9nNY 103271 INT MI0ID NN NIND
© YMYO N — N9 ANd




2 P9 GVWL AN TPIVNING - DTN DINVP)

MY HY NPIVN99 NIXN

LDOMNOLPN NWIDY Y MANND 1N ANININYDD NN

g!,/ PHYNN NOPN NN g NVPNN
v _ XNYNN DY SIWID NTIPILINDI DIPN IWYRID THN INNIN
V4 SNMYINND DY NN VP DN v-Y u DINVPIN

NYINN DX DOXWNIN DXNVPNN DN

7o x=a+tu+sy 7Y NN DNOVPNN NYIOY P2 WP

YN DNINA 7Y DAPNNN NOVPN XIN x =) DNYID D1WNN DII90N DN 7,5 TYND
L NN DY NTIPILINDI DIPNN NPYNI INNIN

MV HIRNYN

71 ax+by+cz+d =0 : NI OINI IRNWYN MY NOD PIND 1)

20NN NOPN MY DN a,b,c DNTPHRM NWHN DY NTIPI NN (X, ),2) : TWND
-h=(a,b,c): Y20NN NWNN OV

MWD Y )2 211N aNn

: 2N NN YW P OMTTN DXANN 3 DI

\ NYINN AR TN W e

A —_— NS 9APN WD e
\

7Mmn 91pn0 599 NN OIN WIN e

IO DY YOOI NTIPI XN W NN Y PAITTNN 28NN NN NYTY OO
S PYTADY NWINN NNNYN2I

SNYINRN NN TN AW IR TN PNIND W NOIAPNND INNVNY ONX e
NI DAPN W IN PNIND GN PR INNWNY DN e

NN DI IWIN IR MNING NOIN YW NIRNUND OX e
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2 P9 GWL AN TPIVNING - DTN DINVP)

09V 122 *T9N ANN
L DOTTN DXANN 3 DY DN NV Pa
PIPAN AW XIPIN GV W DNY W MY NIPNI - DONN) DNWNN e
MY APNYN MOPN TR DI DIYNO DINOPY DINYNN NWY — DODAPN DNWNN e

NYNNINN NN DN DINYIIN MY NT NIPNA - DITIONND NYONN e

7, ax+by+c,z+d, =0 m:ax+by+cz+d =0:0"993 DNYN NY NIY

: NI J9IND 0N >TTNN 2AX¥NDN DN IWYAP)

025N 0’92PN 01955
NN 230 95 4 _bh_a 4 4 _b_a_d
a, b, ¢, d, a, b, ¢, d,

PIRNDIN DN NIVIN

u-v
. cosa = |—| |—| DOPYAVINN u L,y DNOPINIYPL o M e
upr-y
ccosa =2 AN L =a, +su, ) [ =g, +tu, DI NIYPI o DTATOM e
ot ||
mrax+by+cz+d =0 WM [=a+tu WP a DTN TN e
) u-h
.sing = W : NN DNON 7Y AVINN
ur-|a
max+by+cz+d =0 :DNYWNNYYPL o DTN o
.cosa =‘M DY AN 7,0 a,x+b,y+c,z+d, =0-)
||
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2 P9 GVWL AN TPIVNING - DTN DINVP)

PINNDI ©XPN IVIN

JOINA 2N’ AN B(x,,1,,2,) ) A(x, 3,2, ) MMPIONY PAPNIND .1

gy = (5 =5 ) + (=0 ) +(z—7) xan

[:x=a+tu : TIONIMSNA PN WD A(x,p,z) NTIPIPAPNIN .2

NTIPI DX NINND YT 1N DIWON) IWOD NTIPINND TIN NIV 7Y AN
JDAND YO DV NPON MLPNA TIRD NVPNN NJAON NN IMNVYNY ¥ TINNN

AN 7 ax+by+cz+d =0 NN A(x,y,z) NTIPIPAPNIN .3

_|ax1 +by, +czl+d|

.d=
| \/a2+bz+c2

:)H”

DWW TANRND NTIPI2 WY 7Y AVIN® DYIAPN DIV DY PAPNIN .4
.2 YD ININNDI NIYUN I APNIN NNOND)

IO DYY NTIPIA WIIYW MY AWIN (1D D2aPNN) NI IV PApnIn .5
.3 YDA ININND NYINNN PN NININMDI

s MINAN NPIVIRTD NNNX 29D AWIN? OIIAPN NN NV PAPNIND .6

DIUN NYWINNN APNIN NRINNDY TR NI DYV NTIPIL WIDY X

dl_dz
Nat +b*+ ¢

DIV TNN DY MYIN NRNYN NDND MY AVIN D3OV DIV PA PRI .7
.5 902 ININND MWD IYINN IPNIND NNIND)

.d= :NOMI VDY .2
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3P Gwl DYDY DPNP DIDNVIN

DNYYIN'YY DM D21V
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.T(1,0,1)=(110),T(0,11)=(121),T(0,0,1)=(0,1)-w 10 T:R* > R® (18
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T(p(X)=p(x+)—p(x+4) , T:R[R]I->PR[R] (5
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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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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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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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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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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
19991 W HINN
.V ={0} P75MA N Oy T ON .N
2V ={0} P7oN23IN,Yy'PN 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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, 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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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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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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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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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

T, =120 31 -4 M|?*=]1 6 -4

T, 13 19 —1[]Bl 1 5 -2
.[T]Bz IN) [M]Elz N VN
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: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

224 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© MO0 N — N AND




17 P9 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
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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

MHNY

,T(X)=PX ; T:M,[R]>M,[R] N0y npnyn mm (1
.2 970N NI XD NNIVN P AwND

(é B NYIVON MY, P MI0DN 9 NP NN W -1 100

PNYNN DY INISY NV NN
W NNOINSD N

D02 NY IR, M, [R] H¥ ann-nn o0 W >0)non .a

,T(X)=PX 5 T:My[R]> M, [R] R0 npnyn nnmy (2

.10 97010 DT R NNV P AWUNRD

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

| P| X awn

’@ 2 2) N¥MIONPN NNWY , T TINDY NPNYN NN (3

4508Y7 TIYY DIRNNN MIYY NOPI NN

:DONIN OXOYON DY DY (4
T(XY,2)=(4X—-y—2,X+2yY—2Z,X—Y+2Z) TPINDD NPNYN NNHN) .N
DPNYNN DY D»NNY DINVPN DMNNY DY INNND
DI NN NPNYNN ONXN
T Y, 2)=(X+Y,y+2,2—X) , T:R* >R : mINDY npnyn nnm .2
DPNYNN NIY DPNSY DINVPN DPNNY DYDY INNND
DI NN NPNYNN ONXN

T Y, 2) =(X+2, Y, X42Z) TOIRDD Apnyn NN (5
PNYNN DY DYNRY DVPN DMINY DIDTY INSD N
MDD MHNN NPNYNN ONN .2

T2%9(x,y,2) 1awn ) NTna )
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STPINDD NPNYN NN (6
X y) (1 L)(x vy} . +.
- ) TR

DSVITIVON DDA NPNYNN NN TNXMNN NXIVNN NN INND N
PNYNN DY DMNSY DMNIVPN DPNNY DIV INND .2
0I5 NN NPNYNN OXN )

T ()Z( i’j NN AW 721N 7 PYDY NN NN LT
T(p(x))=p(x+1) ; T:R[RI—> B[R] : INYY Npnyn NNy (7
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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
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{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 (17 273)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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20 P19 GWL NNV NN

MmI21a1v? Nan

MHNY

F (X, Y) =4/5— X — Y2 +In(4y —x%) SpNan MM (1
PNPNAN OV D NITINN DIND NN INYAD N
.D N¥IPN OV NP VLIV
10YDN NXYAPN OND
MMPYP NXAPN OND
XIAPN DY NP MTIPIN DI AN Y .
NN NXIAPN ONN

: INIAPN YV NAYW MTIPY XNYW 1Y TNNIAPN NOY O
NP2 NINSDI NN TWN NN NXI2PD INNDI TWUN NN
LN YV 9130 AP B INIPI N$IAP YV NOY NNPI 1NN

1NN NXIIPN ONN .
D NP2 Nmon (X, y) MXPNON OXN .V
1D -1 NN INPNON ONN D

J 49 L

. .
Rl -

3J

S y) =YX +yi-4 +% MSPNON N (2

PNPNAN OV D NITINN DINH NN INNA .

.D N¥IPN OV NP VLIV

1DION NXIAPN ONXN

MPYP NNAPN ONN

XIPN DY NP MTIPIN DI AN IMNYI .
1NN NXAPN ONN

: NNAPN HY NOW MTIPI YN 1Y 1NXAPN NOV NN
1INIAPA NRYNI NPN TWN NNNY NINIAPI DRI TWN NNN

N0 NXIAPN DN .
1D N8P NIMON f(X,y) P8PNON DN .0
1 D -1 NOYNT OINPNON ONA D

b SN S B4

. .
Rl -

3J
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20 P19 GWL NNV NN

CE(Y) =X+ Y +1+% ISPNON M (3

PXPNAN W D NITHINN DINH NN INYA .

.D N¥1IPN OV NP VLIV

10N NXAPN ONN

NPYP NXIAPN OND

.XIPN DY NP MTIPIN DD IR MY .
NN NXIIAPN ONN

: NINIAPN DY NOW MTIPI SNV INWA 1NXIAPN DOV NN
NP NINSDI NN TIWNR NNNY N8P INENDI TWUN NN

N0 NNIAPN OXRN .
D NP MoN f(X,y) MXPNON OXN .V
D -1 N9YNY MNPNON OXN D

J 4 L v ¥

. .
R -

3J
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20 P19 GWL NNV NN

NOYD Mvn

4 Es al D:{(x,y)|x2+y235,y>%x2} NO(1

E) 2 DVYP NNIAPN T MDD NNIPN )
C={(xy) X +y*=5,-2<x<2} :mMpan vynd D-2 MMpPIn 93 .1
NS NN NP )

6D={(x,y)|x2+y2 :5,—2<x<2}u{(x, y) |4y =%, —2<x<2} R

¢ E
N¥APY NIPW NPNY NV P (0,0) .N¥1APY NIMWY Naw P (0,4/5)
N¥IP NNION ND MDIPNIN .0 IO PPN NNAPN N

NN OINN DI NYINT ISP D

A D={(x,y)|x2+y224,x>0} NO(2
YR NXAPN LT .DN KXY NXIPN )

C={(x )X’ +y*=4,-2<y<2| MNP LYY D-2 MNPIN 93 .1
ININD MPN NHAPN )
aD:{(x,y)|x2+y2:4,—2< y<2}U{(x,y)|x:O,|y|>2} R

C E
NXIPY NOPY NPRY N9V /P (0,3) .NMIAPY NIOWY NaY ') (2,0)
- D N3P NDN N7 7P¥PNON .0 1IN0 NYN N¥APN N

NITHIN DINN D32 NN MNPNAN 0

\ / a D={(xy)|¥-y*<1,y=x} .X (3

-1 1
/ \ PYP RO NXIIAPN LT .DMDN XD NXIIAPN L)

{xY)[x*=y*=Lor y=x} :MMPIN OYNY NP D-2 MNPIN Y2 .1
MINY MPN NXAPN )
oD :{(x, y) | X2 —y? =1}u{(x, ly=x} 3

C E
82PY NOMY NPRY NaV ’P) (-1,0) .N¥1IpY no»ww nav /Py (0,0)
.D N3pa nmoN &Y f(x,y) 8PNN .0 .M NN NNIAPN N
NN OINN D32 NN 195) NIVINON MIXPNY NN PPN >
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21 P99 Gwl DD NPONONINIDT MNNYN NN

DMNXY DMIV1,07NXY DY - NIND? NN2A2KRN NATh

MHNY

: A DV DMNNYN DNVPNM DPNNYN DIIIYN DX INYD NININ MINYI

2 -1
11 2
A=[1 2 1| (s
2 11

11
A:[Jw

4 1

3 -2
A{ ja

4 -1

1 1 -1
A=|-1 1 1| (8

1 -1 1
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21 P99 Gwl DD NPONONINIDT MNNYN NN

YYD MAvn
x=0, x=1, x=2, v, ,=(-101), v, =(0,1,0), v,,=(101) (1
x=6, x=2, x=-4,v,;=(0,01), v,,(111), v, ,=(-110) (2
X =2, %=3 %=3 v,,=(111), v =(101) x%=(110) (3
(-14.1), v, =(121), v,_,=(-111) (4
x=1 x=4, x=-1 v =(1-21), v, ,,=(111), v,_,=(-101) (5
x=-1 x=3 v,_,=(-12), v,,=(12) (6
X, =1%20, V., =(1+1,2), Vv, =(1-1,2) (7

x=1 x=1++/3i, x=1-+/3i, v, =(111),

V= (1-VEL1EL-2), v g = (144311481 -2)

X=1 x=3, x=-2, V4

(8
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, NN L PYRA 1TON NP2RXINAT NINNIYA NN
11°2%n Nv'w - DYWIap DNTPn DY

MHNY

:2=1 MYNRYI MNXNYNHN MO NN 1IN

x(0)=[ 5| ;|x|=[3 -1 0 (2
3) || =2 =2 6)lx
3 \ )

3 X'(t) 4 -1 -1)(x(t)
x(0)={2-wTo,|y'(t)|=|1 2 1| y(t)]pm (3
2 z'(t) 1 -1 2 )\ z(t)

[N ——

A

.z(t) = y(t) >3 mn

: 5=4 MONYI MRNYNN MO DX IIND
X'=X-y+4z
y'=3x+2y-z (4
'=2X+y-12

e )2
Jim 2 4 im YO _ yaun
B x(t) S x(t)
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21 P9 GWL .9 DPHNININNT NINVIVI NOIWN

'+5y, —2y,'=0
{yl i=eYs STINNWNN NOWN IR NS (7

"|3y,'-4y,'-5y,=0

1 1 -1
A=-10 1 1 9wNo X(t)=A-X(t) ) no (8
1 -1 1

2UNN PNINANNI 221100 PINAD YN ¥ 8-1 7 MONRWA : NIYN

: 149 MYNYI MNNVNN MOIWN NN 1IN
(OS5 NNN PPN MDIYNIN DIV 2D MNOVY)

0 2 -1
x'(t)={0 2 -1ix(t) (9
01 0

7 -4 -4
x(t)=| 2 -1 4
1 -2 1

x(t) (10

0|x(t) (11

I
[BEN
N
N

x(t) (13

=)
kP O O
P O O o

o
[EEN
o

0|x(t) (14

-
0 31
x'(t)=| -1 4 0]5(0 (12
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0 1 2
X(H)=]2 2 6 [x(t) n2Iwnn NN NI NT (15
-1 -1 -3
0 -1 -1) (0
X(t)=ce™| =2 |+, =2 [+ce™|t| =2 [+| -1 || D
1 1 1) 10

a
x(0)=| b | :n5NHN NN P

C
MNIN NN OPPNRN PNINIT, a,b,c ,DMVNNN DWNIAPN DY DI 1PN N2Y
DYNN t D30 OION M NN NONNNN
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21 P9 GWL .9 DPHNININNT NINVIVI NOIWN

OO MIvn

-1
x(t)=ce”| 0|+ce"|l [+ce?

X(t)=e

-1
>_<(t)=cle1 +ce| 2 [+ce™| 1| (4
1
1
x(t) =ce"| -2
1

-1
+ce 1|+ce™| O (5

1

0

(6
t 1 . 1 t
x(t) =ce | cos2t ) —sin 2t 0 +C,e cosZt +sm2t (7
1 1
x(t)=ce"|1|+ce' cos~/3t| 1 |—sin+/3t J§ +
1 -2 0
(8
1 —3
+c,e' sin/3t| 1 |+cos/3t| 3
-2 0
1 1 t+1
x(t)=ce™| 0 [+c,e'| 1 |+ce'[t+1| (9
0 1 t
-2 -2 —2t+1
x(t)=ce™| 1 |+ce™| 2 |+ce™| 2t—1 | (10
0 1 t
0 0 1
x(t)=ce'| 0 |+ce'| 1 |+ce'| t—1 | (11
1 t 0.5t°
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t?—t+2
2 2t-1 ]
x(t)=ce®| 1 |+ce®| t [+ce” %4‘1 (12
1 t 2
L2
1
0 0 X (-2
1t 0 1t 0 1t u| t?
x(t)=ce o |TCE| [ [TCE -1 |+ee E_Hl (13
2
1 t % £
6
1 0 —2t+1
x(t)=ce®| 2 [+c,e®| 0 |+ce’| —4t | (14
0 1 A
a=-c, b=2a (15
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21 P19

Gwl DD NPONONINIDT MNNYN NN

JNIININ X2 1 IWRA 1TON N2RIXINAT NINNIYNA NDyN
DMLNIAN NNXXM NV — DYVI1AR D'NTRPN DY

MHNY

:4=1 MYNYI MNXNVNHN NIIYN NN NS

=X +X. +e* ‘=X X, +2e"
(yapay (2 nEATR
X, = 4, + X, — 2e™ X, =4X +X, +4e”"
X'=X+Yy+2z+¢' 1 -1 4 18t
y'=x+2y+12 (4 x'(t)=/3 2 -1|x(t)+| 3
2'=2X+y+z+¢€' 2 1 -1 0
YUY =2y =2 INNWN NN 1PON
JIYNT TON NPHNINIINT MINNIVNI NOIWYNIA
7 -4 -4 8t+3
x'(t)=] 2 -1 4 |x(t)+]| -3t+3| : MNNMYND NIIYN NN N
-1 -2 1 t+3

e7y"(x) =y (x)+e*x%y ' (x) =5e* V1IN NN

YN ITON NPINDD MRNYNI NN V7 THN IR Y

JIPXVN NIXN

X2y " (%) +10xy" (x) +(1+4%* ) y (x) = Inx 700 NN

,DYRT ATON NPINIDD MIXNYNI NIIYND 17 THN DX INYI

JNXVN NIXN

(1

(3

(s

()

(7

(8

.DOVIP DNTPN DY RY NN NOAPNNN NIIWVNN 8-) 7 MONWI : NN

N N0 KDY NOIWNN NN PIND P NN NIWAITH ,NINT OY T
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21 P9 GWL .9 DPHNININNT NINVIVI NOIWN

OO MIvn

—t -1 3t 1 1 e
x(t)=ce ( 2j+cze (ZJ_E(Ze‘tJ (1

x(t)=ce™ et te” Dapya=-171y (2
X()=¢ 2 2 2 ot ] =
-1 1 1 e
x(t)=ce™ +c e T |+— 19373 a=1 7y
X(t)=¢ ( 2] 2 (2) 1+a[_2ea‘ !
-1 1 -1 -1 1 -1
x(t)=ce'| 4|+ce”|2[+ce™| 1 +(3t+2) 41-(3t+1) 2 |+(-3t+1)| 1| (3
1 1 1 1
1 1
x(t)=ce'| -2 |+ce|1]+ce” (—get] 1] (4
1 1
X, 0 1 0)x 0
X,"|=|0 0 1|x,|+/ 0| (5
x,') 2 0 -1)\x) \t?
2e™ —2¢™ (-2t+1)e™ 1
x(t)=c,| ™ |+c,| 27" |+ (2t-1)e™ |+| t (6
0 e te™! t-1
X, 0o 1 0 0)x(t) 0
X, |0 0 1 0| x(t) . 0 7
X, [0 0 0 1|x(t)| |0
x,) \0 —e™t* e 0)(x(t)) \5
. 0 1 0
t t
(X.l()]: 1 10 [X1 )]+ Int | (8
%, (t) - t—2+4 — %)) | =
t
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NAXNN NLY - N2 MNNIIYN NOvN

MHNY

NN MNNYNDN DX NS

n 2 ' 3x
y'+2z'=e a
y'-z"+3z =X
, y'+z'=e
.2(0)=y(0)=y'(0)=0 yn»na (2
(0)=y(0)=y'(0) L ’{y+z:sinx
|=4 _2 t
X'=4x-2y+e 3
y'=6x-3y+e’
X, = X+ X, +5in 2t ®
X, = X, + X, +C0S 2t
{z“—3z'+22+y'—y=0
(5
2'-2z2+y'+y=0

NAY MIIVN

51 1 2 _
z=c +ce +ce+—e¥+x*, y=—e¥-=x*-2cef+2ce +kx+l (1
24 3

12
1 1, 1 , 1 1. 11, 1 , 1 1.
I==—+4+=-e"—=e " —=cosx+=sinx, y=———=e"+=e F+=cosx+=sinx (2
2 6 2 2 6 2 2
t t —t 3 t t 3 t 5 ~t
X=C, +Ce +4te' —e " | y:2c1+5c2e + 6te —Ee —Ee (3
a1 1. a1
X, =C, +C,e —ECOSZt—ZSIHZt , X, =—C +Cge +Zsm2t (-
Z=C +Ce" +ce™, y:2c1+%c2eX (s
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