1 TPAIND NN




GOOL

21N Yaw2

D2™YN 1PN

3 mTv.1
8 NPONIMINIA MNNYN PNIN) D117 DIDN .2
2 P ITIN NPINWYD NTY .3
20 NPINOPD MRNYND NOIWN NPPM PIND .4
B DYNVPI DN .5
70 MYV .6
4 S NPINOPD MpPNYN .7
108 . NPINDD MPNYM MNIVN .8
120 MVIPNIVT .9
www.gool.co.il

B T



GOOL

SN0 Hravw2

1 N"INI?2 NN2AAPN

miv - 14

01Myn 101N

MSIPN NN OO DY NN .1

www.gool.co.il

4—



1pPH9 th mTv

MX1Apn 1NN DaevIn 2y Nrn

MmNy

;119193 10 DN IPTI) DN NININ NIYOLN DX MWW (1
vXvy: (x+Yy)*>0 .N
vxay: (x+y)>>0 .2

VXVYy3z: xz :% 2

X+Yy

VX>0,Vy>O,\/W£ T

(o»yav n-1 k) vnik,n*—n=6k .M

: DY DNNIDI NININ NNYVLNN NN DD MV (2
X<=2 X X>2 NI, X >4 YONVIOIR PIND LN
X 995 0PN, X2 +4>0 )PNVYNON .2
.6-2P5NNN n®—n 990NN, N OYIV 1PN YD )
LX< ON PN ONX [ x|<1,X 990N YD M2y .1

,DOYOP MYNNNIIN OO TN T DY NINAN MXIAPN NN YNNIV (3
:IXIAPN OIDN 9010 NNY

A={xeR|x* <16} .N
B={xeZ|x* <16} .2
C={xeN|x* <16}
D={xeZ|(x+4)(x-1) <0} .7
b

E:{XEN|X3+X2—2X:O N

D]

F={xeZ]||xl<4} 0

YWY IT HY IN JPIDN DI VIP YT DY MNIN MNP IR IPTHIN (4
A={x| N0 NNON O»PN X} : NINA
LDMNIONN DMIAPNN DNHWYN DI0NN NP N
.20-2 10 2 ©»NYNXIN DI9DNN N¥IIP .2
40T PYNRIL NDINY 20V DY MIRNNDIN NN MTIPIN NP )
.1,2,3 4 ©M9000 )N NP LT

1 WWW.GOOL..cO.il 95 103291 1T 910702 NN 1NaY
© YMYO N — N9 ANd




1pPH9 GWL mIv

SN 1T INY MNIN MXIAPN P IR IS (5

A={111317,19} x

B ={x|10<x <20, mwN1 19010 x} .2
C={1111,17,1319} .
D={x|x=4k, keZ} .1
E={x|x=2m,»m odowm} .n

CA={1,2,{2},{2,5},4.{2,4}} nxan PN M (6
: T1210) NINAN MIYLN P20 N

{3eA 2¢A 2 5eA N
peA {3 cA n {BcA T
{24fcA 0 2{3cA n g A 3
{25cA {24 eA N 2,8cA
{L4eA T {2.55eA »

PN, B-Y A MNP ONVIRND (7
AeB .N
AcB 2

S INAN MNIAPH NN (8
A={3,4,5,6,7,8,9}, B ={4,6,8,10} , C={35,7,9}, D={6,7,8}, E={7,8}
: X NXIPN NPND NOIDY DY MXIAPN PAN NHNX VAP
XZD ON X cA N

XZC on XcD a
XZA DN XCE )

,AcBABcC = AcC D (9

WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© NMMPO N — N9 AN




GOOL

:NINID MNP NN (10
.A={3,4,5,6,7,8,9}, B={4,6,8,10} , C ={3,5,7,9}, D ={6,7,8}
: IN MY
AUB .N
ANnB .A
(AUB)NC .
(BuC)n(BuUD)
(BNC)u(BND)

J 4

WWW.GOO0L..CO.il 1nND 103277 1T 99107102 NN P1INSD
© NMMPO N — N9 AN




119 GWL mTY

NOYD Mvn

D) PN YN . (X+Y)? >0 D»pnn y Y9 x Y95 N (1

D) NMYON . (X+Y)*>0-wTd,y D»p X 939 .2

.ND) NN MYON . Xz :% -WTD z O”P y 999 X 93D L)

X+
.1212) MIYOLN . (XY < > y DYPNN PN y 9INIAPN X D35 .7

712 MYLN .6-2 PONNN N —n 90NN YAV N HIY .1

VX:x*+4>0.2 X*>4=Xx>2vX<-2 .N (2
Vx:|x|<le —1<x<1.7 vn3k:n®-n=6k .)

LDIDN NOYN NP, A=(-4,4) .X (3
DN 7 NP2, B={-3-2,-1,0123} .2
DMBN4NNIPa,D={-3-2,-1,0} .7 .0MDVX3INIP2,C={123} )
DN 2 NP, E={0,1} .0
DMIDN 9 NP, F ={-4,-3-2,-1,0,1,2,3,4}

B={11,1317,19} a A={x|x=2n-1,neN} x (4
D={14,9,16} .7 C:{(x,y)|x2+y2:42,XG]Ri,yeR} 3

MONINMY E-Y D MNIAPM NI N MY C- B, A m¥apn (5

o). IR | RIS QoA oINY X (6
o0 .0 22N Q2 DIND D
JDIND LT D2 PNNRTD PN N

A={1L2} B={{L2},12} (7
DINYD N8P NNMP NY L) E,D .2 A C .N (8

NN NORY (9
3)(AUB)NC ={35,7,9} ,2)AnB={4,6,8} ,1) AUB={3,4,5,6,7,8,910} (10

5(BnC)u(BnD)={6,8} ,4)(BuC)n(BuD)=4{4,6,7,8,10}

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




119 GWL mTY

mTv

MHNY

LR DY (®) 9991 (@) M2>N MW MITNHN DINIAN DIPYONN TN DD (1
NMPNN NTYN MNPOPR PN 1PN ,D¥YONN TN Y1 P13
X®y=X+y+4 N
X® Yy =2xy '
X®Yy=x+Yy
X® Yy =2Xxy
X®y=y
X®y =y

.Q[v2]={a+by2]abeq} n¥iapn mm (2
: N2 J9IN D90 NYIWD NN NDIW TN N NP DY

(a+bJ§)+(c+dJ§)=(a+c)+(b+d)J§
(a+bJ§)-(c+dJ§)= (ac+ 2bd) + (ad +bc)y2

ATV AMNN 970 999m 100 Mwse oy, Q[V2 | nsapnw neon

C={(xy)Ix,yeR} nspnnHn (3
: N2D J9INA DD NI NN NI TN 1T NP DY
(a,b)+(c,d)=(a+c,b+d) , (a,b)-(c,d)=(ac—bd,ad +bc)
STV NN LD D957 MNN MWD 0y, C NNIAPNY INIIN
192)7H DDN9N NTY NNI

:DYNIN DXPYON DY NY (4
SN NN 0 92IRND,NTYIAY INOIN N
SR NN 1R, NTYIAV IO A
SN NN YTIN ADND,NTVIAY INDIN L)
SN NN YD9INN VRN ,NTYIAV IO LT

5 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© NMYD N — N9 2ND




GOOL

mIv

DTV 0NN a,b VY
.a=0 < a+a=a>’ddn .N
.a:0=0-a=0>>y>mM .2
.a-b=0<a=0vb=0"Dy2"N .

DTV OY DN by a v
Y9 IO

(-)-a=-a .N
(-a)b=a(-b)=-ab .2

LDINNDN PIN DOPNN ,NTYIAY NN
.(b=0) NTW2a,a,b,c Y35 ,ab=cb = a=c D INDN ,IMY>

,0a,b,c NTYA DN NVIVY DOV NN
.aX+b=c-v 75, X TN 12N NTYWI OM”P

Xy =0,1-v 10 ,x,ye F Y ,nTvY F )M
J(X=xyxX) Tt =x 4+ (Y = X)), NTYN MNYOPR NITYA NN
2051 DTN DY NRNWNN DY DIAINN NV 1)

(s

(6

4

(8

9

.R? 5¥ 5991 725N MO MITHIN DINIAN DINYONN TNN 951 (10

(a,b)+(c,d)=(a+c,b+d)
(a,b)-(c,d) =(ac,bd)

(a,b)+(c,d)=(a+c,b+d) N
(a,b)-(c,d)=(ac+2bd,ad +bc)

7Y (R*+,-) OND

: DYNAN OXYON Yy Ny (11

A={f:R>R| VX f(x)#0} N¥2PN MM N

: N2 J9INA DD NI NN NI TN 1T NP DY
(F+9)()=f(x)+g(x), (f-9)(x)=f(x)-9(x)
TV NN L,D7IN DO MNN MWD DY, A NNAPN ONN
B={f:R>R} nxapnnm .2

JR 9PYD 193 5931 NN NIV DTN NNIAP DY
TV NN L,D7IN DO MNN MWD DY, B NNIAPN ONN

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




1pPH9 GWL mIv

.DMIDN OV 1999 190N Yya NV F O (12
ak =1 -w 7 oya0 k PP, F -2 a=0 12K YW NN

.Z, NTYN M (13

TV 5957 NDNN MW NX YPTHN NTYVN DN DI NN NYI N
TV 5 92ORDY 3 92ORD TN IINN NN INND A
TV 592K 4 92RD MIMNN TINRD NN INSD L)

PIWNY 90D p L Z, :{6,1,2...,p_—1} NP M (14
.a=b < a=b(modp)-1,a={xeZ|a=x(modp)} 1N
: N2 19INA D92) NN MWD PR, NP2 a,b 9ab
a®b=a+b, a®b=a-b
DTV NN (Z,,©,8)-v I
TV INNN PNURY p IWND, p I9ITIN NPINYD NXAP D ININ NP

YD MmN

NN NONRY (1

NN TORY (2

N2 MONY (3

NN TONY (4

NN NONY (5

NN MONY (6

NN NORY (7

N2 MONY (8

NN TONY (9

DTV MPN NNIAPN DXYON WA (10

DTV MPN NP DXYDN N (11

NN NONVY (12

.INON NONY LN (13
.2 NI 5 2N TN YDRM L4 NIN 3 TDRD TIN 1NN .2
.3 NI 5 NY IMNN YDRM, 2 NN 4 YINRD 1IN TDNN L)

NN NONY (14

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




GOOL

S1Nn Hrawvw2

1 N"INI?2 NN2AAPN

N7XRMIN21a NMIXNNIYN 1NNAa D'201NN 0MAaon - 2 214

01Myn 101N

8 NPDIDI MNON MION - DA DI9DN .1
10 259970 TN .2
) NPAVIP NN 2910 190N MN8N .3
15 257919 990N HY YNIY) NPIN — 1aXIN-NT NNO .4
) DY25Y71 DY9DN G0N DNIN .5
20 DN PN .6
21 M) NOYNHD NI MNNYN PNIND .7
22 TPINRYY NIINA D237 DIII0N DY DVIDOY .8
www.gool.co.il




279 Gml <INV PNINDY O2DY90 DOI90N

MOV NMAaN Mo - 000NN 0NMavn

MHNY

2 ININNDY MNXNVNRN NN IIND 3-1 NONXYA

z22-6z+13=0 (3 2°—4z+5=0 (2 22+9=0 (1

:)2vN 7-4 MYNva
(i®—i®)? (5 (iv2)° (4
(—4—-i)(2-3i) (7 (4+i)—(2+10i) (6

.Z,=a,+b,i-) z, =a +hi 0215191 019N NY NN (8
YT 2, -2, 090N 2, +2, I N
2,72 7, P a,70 g PAIVPINYD N
JPUNN NN 7, -2, N9990N 2D ININ .2

D257 DN 7, 2Z,,...,Z, P (9
|z,-2, |5z, |-]z,| X2 N
lz,-2,-...-2,H z, ]|z, |- Z, | 22PN .2
FARSFARSR 2t BS!

29790 7901 z O (10

1
SUNN 99N z+E N ZM =1 ON PN

A9 901 z O (11
SUNN 90N iz N |z+1Hz-1] ON NN

WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




2979 Gwl <INV PNINDY O2DY90 DOI90N

OO MAIVN

+3i (1

2+i (2

3+2i (3

-8 (4

0 (5

2-9i (6
-11+10i (7
NN TONY (8
NN TORY (9
N3N NONVY (10
NN NONY (11

WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MY N — N9 2Nd




279 GWL <INV PNINDY O2DY90 DOI90N

A17INN TINXnN

MHNY

A(Z=Xx+yi NN NIRNND NN IIND) 1AVN 3-1 MONYI

i 1 1+i 5
-—— (3 —— (2 — (1
1-i (i+1)? 1-3i ( 2+i (

2 Z 297790 7190100 NX INNMDI 6-4 MONRYI MRNWNN NX 1IN

A+i)z*+2z-i+1=0 (6 77-52=10i (5 27-6i=7-1 (4

:(DMADYN ONINVN W-Y Z TYUND) NN MINNYND NN INIINS (7
3z+iw=5-4j
Biz—2w=5+8i

: DONIAN DY2277197N DI9DNN PIIY NR VN (8

J5-12i N
8+6i .1

: TINAD NN MINNYND DN ITINY (9
(1-i)z*-2z+i+1=0 .N
(—2+1)2% —(6+12i)2+10-251=0 .2

s MINVIYND DN IINS 11-10 MYNWA
iz?—2(1-i)z+6+15i =0 (10

2> —iz+6=0 (11

Z 1
.2e C\{0} qwN> Pra—) DYTN 1901 NIN NAN 190NNV NN (12

10 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




2 P9

Gwl LCTINNYD PNINDY 2251790 DI90N

Jz—il=1:0”pnn 20 2197931 990N NN (13
1NN
2_
|z[’=2Im(z)
z_—2| CR
1Z A

3+4i
2NV OWYNN NIN P 990nN (14

.a NNINID

.2, =a,+bji- z, =a +hi D251 09PN NV 0N (15

z

DYOPNNY TN, NNV TPYVNN NN L PIDOINN IRNINY >TI 2 ININ

Z,

a_h
aZ b2

11

WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN

© MY N — N9 2Nd



2 P9

Gwl LCTINNYD PNINDY 2251790 DI90N

NSO MIVnN
2-1 (1
—=+=i (2
-=+i (3
z=-1+2i (4

z=1+2i,z=4+2i (5
z=i,z=-1 (6
z=2-3i, w=5+i (7

z=%(3+i) .2 z=+(3-2i) .N (8
2,,=—2-i, 2-5i .2 z,=i,1.8 (9
z, =-2-5i, z,=3i (10

2,-3i,2,=2i (11
NN NONY (12
.NOYN NONVY (13

3
a=—— (14
4(

NN NORY (15

12

WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MY N — N9 2Nd




279 Gwl <INV PNINDY O2DY90 DOI90N

NMavIE NI1IXa 201710 1PN NaxXin

MYNY

:PAVIP NOIN2 8-1 MYNYA DMHDNN NN IIND
1-i (4 3-3 (3 ~1-i (2 1+3i (1
-8 (8 i (7 J3-i (6 1+i (5

.z =Rcisf 251791 190nN N (9
:DY90NN NN §-1 R MYSNNI WA

N
u |

N
3

: 0NV DMYNY DN DOXXAN B>I9DNN > ININ (10

Z+7Z N
-7 .2

N
N

42
Z zZ

N

: DNV DIMYTN DN OMNIAN OM9DNN D ININ (11
2 =2
-7 N

11
—-= A
Z 17

2NN (12

Z2—-iZ=7+iz N

13 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MY N — N9 2Nd




279 Gml <INV PNINDY O2DY90 DOI90N

NP MAWVWH
2(cos£+isinE (1
3 3

5wt

\/5 cos%nﬂsinT (2

J12 (:os%n+isin%7t (3

T . . I¢
2| cos— +isin— q
4 4 ¢
T .. T
V2| cos=+isin—=| (5
( 4 4

2(cosn—n+isin”—n (6
6 6

ﬁ(cosgﬂsing (7

8(cosm+isinm) (8

Rcis(180°+6) .» %cis(—@) A Reis(—0) .N (9
R® ) Rcis(90°+6) .0 %cis(180°+6) T

N5 NONRVY (10
NN NONY (11
N5 NONY (12

14 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




279 Gwl <INV PNINDY O2DY90 DOI90N

22171 1aPN ¥ v npth — 1ANIN-NT NNPN

MHNY

:32vN 6-1 MYNVA

\/E \/E 100 o 1 1. 10
(7+7| (3 (1+\/§|) (2 (E-i_ilj (1
I8 (6 NG V-8 @

: TINAN NN NN INDIN ,IANIN-NT VIVN NIV (7
oS 2cr = cos” o —sin® &
Sin2a = 2sina cos
cos3a = 4cos® o —3cosa
sin3a =3sina —4sin«a

. n+l . n
sin——=sin—
.sinl+sin2+...+sinn = 2 155390 ,NANIN-NT VOV NIV (8
sin=
2
15 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN

© MY N — N9 2Nd



279 Gwl <INV PNINDY O2DY90 DOI90N

OO MAIVN

—i

-2° (2
-1 (3

1
86 (costm{Hsin THMKJ k=0,12345 (4

1
15(coso+§m‘+isin 0+§““j k=01234 (5

1
83 (cos +isin
3

T+2nK . . 7t+2m<j k=012 (6

NN NORY (7
NN NORY (8

16 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MY N — N9 2Nd




279 th <INV PNINDY O2DY90 DOI90N

D'2217N DMabna 9PN 21N

MHNY

: DINAN DYYON HY Ny (1
L2422 4+1=0 DXMIVNIN DY NININN YD NN INND N
2% =1 OINR N PYDN NNNWNN DY PN NI Z DN D INID .2

7' =—-8-83i nxnwHnn M (2
TN ARNWAN DN NN INSD .N

990 N1 NNNIN MNINM THNX DI Y NOWIOWN NPINN M ININ A
2NNV NNYTN 90N IN SVNN

-\4
Z+1
(—j =1 DNNIYNN NINIIMNS (3
Z—1

: DINAN DYYON OY Y (4
.28 =1 INNVNIN DY MNINON NYIYY NN INND . N
SN NININON DYDY NHAONVY ININ A

NY IRSIND ,IRNYNN DY INWDD NIND 12292 DOHYN DRY ININD )
.DYINND NNIINON NV NHAOINY

: DYNAN DOPYON IY NY (5
.2% =—16(3—i) NNNWNN NN IIN N
19T0N TN NN IRYNY ,7PDTIN NITO DINNN DWNWN IWNN >IN .2

NTON TN g NI, 3,3,0,3,0°,...,3,0" " NN NITO KON TPOTIN 17O : 1IN

1 1.
W=—"—=+-"=i N (6
22
L2 =W ARNVNND NININD NN INND N
CWENOT ARNIWNN HY MININON NN D INID LA

17 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




279 val <INV PNINDY O2DY90 DOI90N

(z=1° =1 pxnvnn nnny (7
.3 NN IV DIDOY NN

L2 =—J3+i nxnwnn M (8
.2,,2,,2, : INDIVHON OWNVW NN INSD N

1z, +12, F +] 2z, D900 AN INSND .2

NV NPT 1900 XN (z,) +(2,) +(z,)” ©PON D ININ )

;22090 90N NI Z IWUND, 27+ z [ —2ti =18s* PNNWHRN NN (9
DINNVHNN MININD DN 2, ,Z,-) DIND DMWY DOWHN DMIODN ON t-1 S

-1 S MIYNNANA INNWHN MINING NN WD N
-1’ DMONION NN INSND . 7, -7, =—18i M .2

: DONIN DXYON 2y MY (10
Z-i+(Z) 2 +2+Z =0 NXNWHN INIIND N

,7P12WN NITO2 PNINK TN XIN N PYDI NIRNNDY MNINIIN TAX .2
JDANND DMV NN DOV

1.
.1+EI NN N NITO VIO

D2YUNN 90N NN NITOL NYNRIN IINN
NTO2 NYRAN NN DX I1IVN

,a,a +d,a +2d,...,a +(n=1)d : 77N NITO NN NIV NITO NN
.N7ToN vI9N XIPY d AwNd

18 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




279 GWL <INV PNINDY O2DY90 DOI90N

NSO MIVnN
NN NONRY .2 z, =Cis60’, z, =cis240°,z, =cis120",z, = Cis300" .N (1
NN NINY .2 2, =1+3i,2, =—B+i, 2,=—1-3i,z, =\B-i .X (2

z=0,z=1,z=-1 (3

Zl:% 3+%i,22:_% 3+%i,23:—i N (4

NN NONY ) .INDN NORY .2
gq=cis72" .2z, =2cis[30"+(n-1)72'] n=1,2,3,45 .8 (5
DN NONY .2z, =cisd5, z, =cisl65 , z, =Cis285 .N (6
NN NORY (7
DRI TONY Y 6.2z, =32cis290", 7, = ¥/2cis170°, z, = 3/2cis50° .N (8

t=9,s=41.2 22:—3s—ii,22:—3s—ii N (9
3s 3s

a=-85.12 z,=-05+0.5i, z,=0 .N (10

19 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




279 Gwl <INV PNINDY O2DY90 DOI90N

D' 17N

MHNY

: DYNAN DMI2IONRN DMAWN NN NNV NN TY NN

4x* +6x% +31x* +99x +10 2 X —x?+x-1 a1
x? —x+10 x—1
x? —5x—14 @ 4x% +x-1 3
X+2 X—2
x*+x3—x?+14x-3 6 X3+ x?+3x-5 (5
X+3 x-1
x% +5x% —4x—20 @ X} —4x?+9 7
X+5 X—3

OO MVn

xX*+1 (1
0 (2

4x+9+i (3

X—2
X-7 (4
X2 +2x+5 (5
x*—2x?+5x-1 (6
x> -x-3 (7
x> -4 (8

20 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© NMYD N — N9 2ND




2979 Gwl <INV PNINDY O2DY90 DOI90N

NNIAX N2YyNN N2NNIY21a NINNYN N1NNAa

MHNY

:INAN MNNYNDN DX IIND

k*+3k®-15k*-19k +30=0 (1

k®+2k?-3k+20=0 (2

k®+3k*+2k®—-2k*-3k-1=0 (3

k®-6k*+12k-8=0 (4

k®-3k*+3k*-1=0 (5

k®-k*+k-1=0 (6

k*—-3k®+6k?-12k +8=0 (7

Y0 MV

k=1 k,=-2, k=3 k,=-5 (1

K =—4, k,=1+2i (2

k=1 k,=-1 k,=-1 k,=-1, k=-1 (3
k=2 k=2 k=2 (4

k=1 k,=-1 k=1 k,=-1 k=1 k;=-1 (5

21 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© NMYD N — N9 2ND




279 Gwl <INV PNINDY O2DY90 DOI90N

NMINI? NN2APNA 02N DNaPn 2w pwiny

MHNY

U= (3-2i,40,1+6i) , v=(5+i,2—3i,7+2i) "M 4-1 MNWI

:INND

u-v (2 2i-u—-v .2 du+v .N (1
[uf .2 u-u.N (3

vl (4

,DIN) NVOY NN MRNYNN NN NX IIND 6-5 MONYI
z,+iz, +(1-1)z, =1+4i

(IUND iz, +2,+1+1)z;=2+i : F nTWN Oyn
(-1+3i)z, +(3-1)z, +(2+4i)z, =5-1i

F=R (5

F=C (6

W ={(2,2,,2,)12,=7,2,=2,+7 ONN P72 8-7 MINV2
: C? S apIn-nn NN

LR OoOwNND NTwnbyn (7

.C 02 mn nTvbyn (8

A@1,i-1),(i+1i-1,-2)} ©1VPNN DN IPTL 10-9 MONYI
: C*-2 mNYY DN

.CHym (9

R Dyn (10

22 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© NMYD N — N9 2ND




279 GWL <INV PNINDY O2DY90 DOI90N

.DMNNY DINLPI-) OMNNY DYDY INNN 13-11 NMONXYA MNIVNNN NNX DD NIY

MNNDOY ,NOIOD NN NXIVNMN DTN
JPNIDOON NNMVN D IWNL,PTAP = D-W T2, P 12990 NXYI0N INND 109D

.R Syn oy C Hyn oys 1ng

2 -1 3 2
A= (12 A= (11
1 4 4 -1
1 1 -1
A= -1 1 1 [ n¥onm (13
1 -1 1

NIVNN DY DMNXYN DXNVPNM DMNNYN DI NN INND

23 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND



279 GWL <INV PNINDY O2DY90 DOI90N

OO MIvn

(-1+5i,-10+3i,-19) .2 (17-7i,2+13i,11+26i) .X (1
66.1 20+35i .N (2

J66 (3

Jo2 4

(2,,2,,2,) FjR(Z, 3-1) (5

(212,,2) = (FL+Dt+1+0,31) (6

v (7

ND (8

.oMon (9

.0M5N >N>1 (10

.DMNNY DNIVPN DMNKY DY PRIV, R YN MNIN PN (11

1 Via1-2i :<1_i12> 1 Vie1r2i :<1+i12> ,X=1+2i : C oun

1+i 1-i 1+2i 0
A= ,D= _
2 2 1 1-2i
OIS MM NI .V, ;5 =(-11) : DY DNOPY, X =3 : DPNNY DY (12

Vyp i = (1B LB 2) Vg = (11D x=1x =131 (13
Vi =(1+381,1-43,-2)

WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




GOOL

SN0 Hravw2

1 N"INI?2 NN2AAPN

P 127N NMIXWN DTV - 3 219

01Myn 101N

2 P IYTIN NPIRVYN NTY .1

www.gool.co.il
24

4—



3 P79 GWL P I2ITIN NPINYN NTY

P 127TINn NPMIXYA NTY - MY

2X—y=3
. MRXNWNI NN NN (1
X+2y=-1

.R 0»wnnn 0M90nn0 NTY Syn NoIynn DX IND N
- Z4 VARV DTV S0 NIIYNHN DR IINS .2
- Zg DIV DTV HY0 NIIYNHN DX 1IN
. Z5 IPIRYD DTV HYN NN DX 1IND

a o

3X+y+4z=3
Zg={0,1,2,3,4}5yn ,{ 4x+3y+3z=4 NIIWNN NRINS (2
2X+4z=0

3X+y+4z=3
Z43={0,1,29¥1 ,1 4x+3y+3z=4 NN DRI (3
2x+4z2=0

X, +2X, +3%, =1
Ly 9V |4 2% +4X, +4%X, =2 NOWNN IR IINS (4

3X + X% =0

X+4y+2z+4t=1

X+2y-2=0
.25 =40,1,2,3,4,5,6} Syn Y NOIWNN NRIINS (5
y+z+t=1
X+3y—-z-2t=0
X+ky+z=1
Zy={0,1,2} 9¥0 ,{x+y+kz =1 MIRNWND NIWH M (6
kx +y+z=1
;NN LKk 0NN DY DY IDIN NIV INSD
NMININD POPIN ) PN PN .2 T PIND .N
25 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

© NMMPO N — N9 AN



3P GWL P TN NPIRYA NTY

X—y+z=1
Z5={0,1,2,34} 5yn 1 3y+(k®+3)z=k*+1 MNNWNN NN MMM (7
3x—y+(k+3)z=3
(NN Lk 0NN DY DIIIY 1IN NIV INNN

NMING NOIN .) PIND PN .2 TN PIND .N
1 2
Lg oy, A= 3 4] N¥IODN NN (8
AT DN OIWN
5 2
Ly oy, A= 2 5| N¥MOLRN M (9
AT DN OIWN
1 -1 1
Lg oy, A=|5 -7 Kk’+3|n¥Ivnn nnn (10
3 -1 k+3

.N12297 NXIVNN L, K VNI HY DI IDIN NIAY INNND

: L, 990 NNAN NP NN (11
{(k,1111),(1k,111),(11k,11),(L11k,1),(LLLLK),}

,INODY TION NP LK 0NN DY DY IDIN NNAY INSND
JIND MDN-IN02 NP LK T0NI9N DY DYDY 1IN AN

:W -1 U ,D2an-o0N N P, Z, NTYUN DYN ,(25)4 ann3a (12
U={(xy,2,t)|3x+4y+z+t=0, 2x+y+2t=0}
W =5p{(2,3,0,4), (11.4,1)}

U, W U+W, UNW D>an9n90 "YNND DY01 INNND
72N90 Y52 DYHINRN 90N NN

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




3 P79 GWL P I2ITIN NPINYN NTY

T iM,[Zg] > M, [Z] P05 NPNYN DW NnT IS (13
: DNIN DXNINN NN NND»PHN
{0} #Ker(T)cIm(T) .1
Ker(T)=Im(T) .2
1 0 3 4
(3 5T 1)

JINANY D02 YW DXNVPNN YY NPNYNN AN PTHIND P90N

TR [Zs] - B[ Zg] TPINY5 Npnyn N (14
T(p(x))=(x+3) p(x)+ p(0)(x*+2) > 5y MmN
, T NPRYNN NN MIYMHN NHIONN DX INSD N
B, ={1,xx*,x*} ©015 E ={I,x,x’} ©0ann
Am(T)-5 720 D02 NN .2
1Im(T)-2 ¥ DMK NND
-Ker(T)-2 7m0 D01 IRSD )
?Ker (T)-21 v DN NND

27 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© MHYO N — N9 ANd




3P GWL P TN NPIRYA NTY

A0 MAIVN

(L2) .7 (2,1), (4,0), (0,2), (3,3) (1L6) .2 (L-1) .x (1
(2
(3
(4
(5

Kk=1:107199 ,k=0, k=2 : PN (6
NS PR DY DIKAIN PRI NN NOPN HY iDXNIN PN
K=1:PMO PN, Kk=3:0N95 ,k=0, k=2, k=4 : P PINS (7
NS NOIN DY NN PN

L (31
el o) e

L (0 1
Wy 3) o

k=0, k=2, k=4 (10
TN 00N ONVPIN Lk =1, k=3 M2y (11
N ©MON-NYA 0NOPNIN L,k =0, k=2, k=4, k=5, k=6 72N
25 : 07NN 1900, B, ={(4,0,2,1), (2,1,0,0)} (12
25 : 0NN 901, B, ={(114,1), (0,1,2,2)}
125 : 07280 7900, B, ={(114,1), (0,1,2,2), (0,0,4,0)}
5. DN Y90, B, ={(2.4,2,1)}
: INAN NPNYNN (13

by G b
YR (R

0

1

;ZS,B,mT:{x+x3,x2+2x3}, dimimT=2 .13 [T]= 0 N (14

= w O
= w O O

10
5, Byor ={9-3x+x*}, dimKerT =1 .

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




GOOL

21N Yaw2

1 N"INI?2 NN2AAPN

NIMINM? MINNIYNA N2IYN Nz PONa - 4 14

01Myn 101N

2 NPINY MRXNWN NN NINS .1
34 . (VNPT DY) NPIRPY MNNYN NIIWHN NPPN .2
3 NPINDD MNXNVND NOIWYN DY DOVIDIY .3
30 NPIRDY MNNVN Y TN NOIWN NPPM NIND .4

www.gool.co.il
28

B T



4979 GW‘ LD MNXNYN NN NPPM NIND

NIMIND? NINNYNR NDIYN NNNa

MYNY

:MIPY MOIYN )N MIXIAN MOIWNINIDNINSD (1

2x+y=4 , X—-y=0 ; X—4y=-7 , x+10y =11
x+y=3 ’ 2x+y=3 ' X—y:—l’ 2x—2y=0'

s MINAN MRNWNN MDIYNY NVOIRNNN MNIVNN IR IV (2

x=3 ) 3 X—4y+z2=—7 x+10y =11
oxry=a4 .1 ITYTEES X—y=-1.1  2x-2=0.N
x—2=0
7+t=8 X+y+2=5 X+y=3

O INNX N, PNNNN NMINIYIN MDIVON NN NNIVN DI DY NI 5-3 MONYA
(PVNT NOYNIINIY PRI ONNPWYN RIN MZIYIN ITO) NOAPNNN NXIVNN NN INYD)

3 4 8 1 4 10 2 35 -10
2 -3 6 0| (5 -1 2 1 0 (4 2 1 4 2| (3
-1 4 51 0 31 -1 5 0 -2 6
Ri—>Ri+3R3,R, >R, +3R, R,—4R,, Ry, >R, +R; Ri<>R,, Ri—2R;
R,—5R; -8R, R,<>R3,R;—>R;—3R, Ry—>R3+R, R >R,

LIRNDWNY NXIVNN DY YNID W NNN TIOVININ NDW NN INSD (6
11D NIV NN DAPD T

1—24 6 -3 9
[ ( e

10 4 1 -4 1
4 2 0 2 17 -3| 2
0 1 0 4
10 10
0 1|—>(4 2| O
4 4 4 4
29 www.GooL.co.il MMNY 193397 INT 107102 KIN NINSY

© PMMYD NN —INM 2ANd



4979 GWL LD MNXNYN NN NPPM NIND

X979 NNNY NINAN MNIVNN NINX NN 15-7 MHNWA
(599999 MHNTN NNXO 0 —13-1 11,9 ,7 MORWI)

36 3 -6 5 12 -3 2 4 1
2 4 1 -2 3| (8 2 5 8 -1 6 4| (7
12 -1 21 14 -7 52 8
4 1 15
0 11 -5 3 1213
2531(10 13 1 5| (9
- 3 8 4 17
1 3 -1 2
0 0 01 1 0 1 2 1 3 5
0 0 0 0 1 O 2 5 3 1 6
(12 (11
0 0 00O 0O O 1 -1 -2 2 1
0 0 1 1 1 1 -2 3 5 4 -1
13 -2 23
1 2 1 5
1 4 -3 4 2
2 3 -1 =2 9 2 5 3 16
(14 1 1 2 -2 -1|@3
13 0 21
2 3 5 -4 -1
2 5 3 1
3 2 5 1 -1
15 -6 6 3
1 1+i
1+i 2i | (15
2+1 1+3i
F=C , F=R

R n7wn Syn oy C NTUN Hyn oya NXIVNN IR IO W1 15 NONWA *

30 www.GooL.co.il MMNY 193397 INT 107102 KIN NINSY
© PMMYD NN —INM 2ANd




4979 GWL LD MNXNYN NN NPPM NIND

L OYPTOT Y, IMYI) DINY NVOWA MNXNWHRN MDIWN NN 1IN 27-16 MINWA

4x+8y =20 (17 2Xx+3y =8 (16
3x+6y=15 5x—4y=-3
X% = 3% =5 8x — 4y =10
3x, —2X, + 2%, =5 (19 6x+)?i_—1 (18
10x, —6X, — 2%, =32 =
X+2y+3z=3 X+2y+3z=-11
4x+6y+16z=8 (21 2x+3y—z=-5 (20
3X+2y+17z=1 X+y—-z=2
4x-7y=0 X+3y=2
8x—14y =2 (23 2x+y=-1(22
-16x+28y =4 X—y=-2
X+2y—-3z2+2t=2 3x-2y=1
2x+5y—8z+6t=5 (25 -9x+6y=-3 (24
6x+8y—-10z+4t=8 6x—4y=2
X+2y+2z=2
3K—2y_7=5 X, +5X, +4x, —13x, =3

(27 3%, — X, +2%, +5%, =2 (26

2X—-5y+3z=-4
2X, +2X, +3%X; —4x, =0

2x+8y+12z2=0

: F 97N Dyn ,0IN) NVIWIA XN MXNWNHN NIIYN NN TN (28
z,+iz, +(1-1)z, =1+4i
iz, +2,+(1+i)z, =2+1i
(-1+3i)z, +(3—-1)z, +(2+4i)z; =51
F=R .N
F=C 2

31 www.GooL.co.il MMNY 193397 INT 107102 KIN NINSY
© PMMYD NN —INM 2ANd




4979 GWL LD MNXNYN NN NPPM NIND

PIID MAIVN

DDWPY T2, MNPY IR (1

1 -4 1 -7 110 11
21 1 3
[ j.) 1 -1 0 -1 2| .N (2
1 0 -10
1 11 3
100 0 3
2 100 4|7
0 0118
0 0 4 4 10 2 6 8
0 5 -4 2| (5 0 3 1 -1| (4 3 5 -1 0] (3
-1 4 51 001 5 8 2

R, >2R,+4R 3 R,—>R,—4R .2 R —>2R+R,.N (6

10 10 24 21 1 2 -3 -2 4
01 -20 -8 -7/|0 1 -2 3 -2 2| (7
O 0 01 2 3 oo o 1 2 3
12 -1 2
0 0 3 -6 1| (8
00 0 00O
0 Iy (12 -1
010 -2([0 1 (9
001 ¢ lo
1 3 -1 2
0 11 -5 3
(10
0O 0 0O
0O 0 00O
10 -100 1 21 3 5
01 101 0 11 -5 -4
) (11
00 011 0 00 1 1
00 O0O0OO 0O 00 0 O
001111
000110
(12
0O 00O 10
0O 00 O0OO0TD O
32 www.GooL.co.il MMNY 193397 INT 107102 KIN NINSY

© PMMYD NN —INM 2ANd



4 719 GOOL DY MNNYN NN NPPM NIND
10 -100 12 1 3 5
01 101 011 -5 -4
00 011|000 1 1|3
00 0O0O 0 00 O
00 0O0O 0 00 O
13 -2 2 3
01 -12 -1
00 -2 0 2
(14
00 0O0 O
00 0O0 O
00 0O0 O
1 1+i 1 1+i
1+i 2i 1,10 0] (15
0 0 0 0
F=R F=C
$ (18 (xy)=06-2tt) (17 (xy)=(2) (16
(X1|X2!X3):(1!_31_2) (20 ¢ (19
(x,y)=(-12) (22 (x,y,2)=(-1-7t,2+2t,t) (21
1+2t
(x, y)=(+T,tj (24 4 (23
4 (26 (x,y,2,t)=(-a+2b,1+2a-2b,a,b) (25
(x,y,2)=(2,1,-1) (27
(2,,2,,25) Fic((_1+ Dt+1+i,3,t). 2 (z,,2,,2,) ;IR(Z’ 3,-1) .8 (28
33

WWwW.G00oL.co.1l 9NND 10N INT 1IVIDA XON NIND
© PMMYD NN —INM 2ANd




4999 th 959 NN TSI PONY 1IN NY
V ¥ U

(Avnna ny) NPINI? NIXNYN N2YN NYRN

MHNY

: TOIVNY ¥ (NHND W ON) k 299V IDIND INNND 6-1 MHNVA
MM NOPN .3 . PINGNR.2 L PINS .1

x+ky+z=1 x—y+z=1
X+y+kz=1 (2 5x—7y+(k*+3)z=k*+1 (1
kx+y+z=1 X-y+(k+3)z=3
2X—y+z=0 X+2ky+z=0
X+2y—-z=0 (4 3x+y+kz=2 (3
5x+(1-k)y+k’z=1 X+9Kky +5z =-2
X+ky+3z=2 kx—y=1
kx—y+z=4 (6 (k=2)x+ky=—2 (5
3x+y+(2+k)z=0 (k*-1)z=9

s TOIVNY ¥ (NHND W ON) k 999V 19INY INND 9-7 MYNVA

NN POPN .3 N9 9N .2 SO PINg L1
2X+ky =3
2x-3y+z=1 k{
(k+3)x+2y=k“+5 (7

4x+(k?-5k)y+2z =k
(k" =3k)y 6x+3ky = 7k +2
3X+4y—z2=2
kx—-2y+z=-1
Y ©
X+8y—-3z=k

2X+6y—2z2=0.5k+1

: TOIWNY ¥ (NHND W DN) b DY) a HY DIV IDINY INND 12-10 MDNVA
JDMOININOPN .3 . PINN.2 L PINS L1

(1 2X+4y+az=-1 ov_a7—b
Xry-zet= X+2y+4z=-4 Xvey—ar=
ax+y+z+t=Db (12 (11 7x-10y+16z=7 (10
X+2y-4z2=0
3x+2y+at=1+a 2x—ay+3z=1
X+2y+6z=-2b
34 www.GooL.co.il AMNY 1033970 INTN 310702 KN PNINSY

© PMMYD N — N 2N5



4999 QWL 959 NN TSI PONY 1IN NY
V ¥ U

x+az=1
y+2z=2 :TMXNWNON NN NN (13
bx+cy+dz=3
SO PIND P NOIWNIOY T, a,b,c,d 912y ONIN INND LN
DN NOIN P NOIWNY ,a 9oYVW T ,b,c,d MY ININ INSND .2

X+y—-z=1
A3X=Ty+ (K +Dz=k*> =1 :no90nn "M (14
4x-6y+(k+2)z=4
MNNVHN NIV MIRNNN NNIVNN NN YT N
N PYDN NNV DY NINTHN NNND DX YA

s NOIWNY W k Y9V IDIND INNND
NS NOON .3 N9 GN .2 SO PINS L1

NN PNON W 12 NIPNA OHHIN PNINAN NN INYA
.Z2=0 12 PN NN ¥ k MW IDIND INND .
.2=0 72V TN PNIND NIIWNT W k 1IIY 1PN INSD
.(1,2,3) NN TPYWOVUN NRNWNN DY PIND k DY TIY NN NAY INSND
220N INOIYNN DD YW PN O) XN 9730 PNINSNY 1ON» ONN
NOWNN DY RN PNINON NN (1,0,0), k DY TV NOND INSD .N

oo

J 4

. .
-t

3X+my=3
AMX+2y—mz =1 : DMWY 3 DY MRNVNN NN (15
-X+mz=-1

:DNYINN NWIYY M NIAPN HY DIDIY IDIN NAY INNND I-N DIDYDA
.0 NTIPY R¥N) NNX NTIPIA DOVIN) X

TP AN DOV N .2

9N MTIPY XYY MOMWYN MTIPI NOPN OOV )

10920290 IN DXTIONN DINWINN 3INIAY M DY TIY O»P OXND T

35 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IINAD
© PMMYD N — N 2N5




4999 GWL 959 NN TSI PONY 1IN NY
V ¥ U

D MAIVN
k=—23k=1 2 k21, k=-2.1 (1
k=1.3k=—2 .2 k=L k=-2.1 (2
k=-1.3 k=42 k=-Lk=4%4.1 (3
k=1, k=-04 .2 k=1 k=-04 .1 (4
k=+1,k=—2.2 k=+lLk=-2.1 (5
k=—1 k=-3k=2.3 k=-1k=-3 k=2.1 (6
k=1.3k=+l.2k=-1.1 (7
k#3.3 k=3.2 (8

k=1.2 k=1.1 (9
a=2,b=-3.3 a=2,b=-3 .2 a=2.1(10

a=-6,b=25.3 .a=—6IWNb=#25 .2(11
.a2Wa=2,b=2.3 a=2,b=2 .2(12
b=0,c=15d=3 .2 ab+2c#d.N(13
1 1 -1 1 1 1 -1 1
0 -10 k?+4 k*-4| .2 |3 -7 k*+1 k®-1|.Nx(14
0 0 —k*+k+2 4-k? 4 -6 k+2 4

(x,y,2)=(1+0.2t,08t,t) 7 k=2.3 k=-1.2.k=2,k=-1.1.
k=-2.n No L k=21 k=-2 . k=42 .n
N T m=0.) m=-23.2 m=0,-2,3 .NX (15

36 www.GooL.co.il AMNY 1033970 INTN 310702 KN PNINSY
© PMMYD N — N 2N5




4 ;—lﬂﬁ G@L 959 NN TSI PONY 1IN NY
¥ '

NIMINI? NINNIYN NOVN 2 Ddeviny

MHNY

(NPT NPNDNI) NYNNN DI NIX NINNND 1D NYI PIOY PN (1
200 AN DN MAINI 19010 DY
l . VAN DY PODON NN NN NN INSD LN
, VAN DY PO5ON NI NN NN INSD .2

MO X, PV ONNY VAW VT DN
[0

1x, =0-Y T DX, X, IV )I0109070 TN NN )

H(DMN PIM PNIPP OPIN) DMINYNN DITIYNI DD NN INND 3-2 NONXYA

J gV
’i& == (2

9 51§ §5 Q

(3

SPINID MINNIYN NIIYN RYIND MPNNN MADI MINRY INSIN (MVIINIVT) 3 P93 *

37 wWww.GooL.co.il 9MNY YD) T MMVID KON )IND
© PMMYD N — N 2N5




4999 Gwl 959 NN TSI PONY 1IN NY
V ¥ '

OO Mvn

X, =60—X5 , X, =100—X; + X5 , X% =100+ X, — X, .©PVAN X, - X, .X (1

40 ) .x =60 ,x,=0,%x,=160—X, , X, =40+ X, O2VIINX, .2

255 97 | 1%,
317 317 317
=-=> =L 1,8 @

38

wWww.GooL.co.il 9N 19270 INT 1IVIDA NN NN
© PMMYD N — N 2N5



4999 GWL 959 NN TSI PONY 1IN NY
V ¥ U

NNMIND? NIXNYN 7Y NY12aNin N2yn NN Nna

MINY
X—y+z=2
X+Yy+2z2=6 NOIWYNN NXINNS (1
4x—-2y+52=12

JVONINDN TPHYNNN NN SV NINN NN IWAP ,)NINN THO Yy

X—y+z=2
AX+Y+2Z2=6 NOIWNN NINRIINS (2
X+y+z=4
DIRNNDD NIMNMIND NOIWNN Y NINSN NN IWAP , 11NN THO DY

x-y=1
A=Xx+2y—z=k :nownn nnm (3
2X+my+z=3
NS NOIN NNIRNNT NINMDIND NIIYND ONAY, M DIV NN INNI N
AN NOIWNY DAY, K Y NN INKD ,N-2 XYY M T N .2
9951 PINON NN INYD ,DMITIPN DIDYDI INYDIY m, K 779y N2y )

NOIWVNN DWW HOD55N NINON NN IWIAPY,NNMN NIIWNN DY
IRNNDN NINMINN

NN HW 5D PINS IMNNN (4t —25+4,—t+5,2,1,5) NOVNNNY PN (4
: NI MININ NNYON PAN DN WP .NNNI NIND
TN NN NN NN NIWND N
NN NIIWNN HYW OV NN XN, (4,0,2,0,0) MOWHRNN .2
NN NOIWNN W NINI NN ,(4,0,2,1,1) 7OYINND )
NN NIWNN W NINI NN (4a,0,2a,0,0) NWRNN pwnn a 93o .1
NIIWNN HY D00 PN NN, (4t —25,-t+5,0,t,5) NOWHND .0
DINNDN DININNN
TIDRNNN NPNNINN NIIWNRN DY P09 1IN N1, (0,1,0,1,2) 7ownnn )

.2 RIN NPT INNRD MRNWNN 190N ,NNNIN NN 3

39 www.GooL.co.il MMNY 193397 INT 10702 KN NINY
© PMMYD NN —INM 2ANd




4999 th 959 NN TSI PONY 1IN NY
V ¥ U

3X+my=0
AMX+2y—mz =0 TN NOWNN NN (5
—X+mz=0

29NN SV NMININN GOIN W 7

NINW (9992 ON) m M2apN DY DI IDIN NAY
% DT INKD) NI LN

ANV AW INNND) W 2

(DY W INND) NN L)

3
b
] NNOND NN (6

N
o @ N
- O BN

-3 g h i
LA DY M THN NNINN NN A2 )9D)
DONWNHN DOYNN DINWN TN ¥ NNINNNDN NN 970N 0 N
Rl
A DININSD

40 www.GooL.co.il MMNY 193397 INT 10702 KN NINY
© PMMYD NN —INM 2ANd




4999 GWL 959 NN TSI PONY 1IN NY
V ¥ U

OO MmN

(4-3t,-3t+2,t) no>wnn YW oLs N (1

(=31, —3t,t) 2N NORNNN TPNMINN NN SV 5 PINo
(X Y,2) =(@,1,2) T PN NowWwnd (2

.(0,0,0) 7T>r> 1IN NINRNNN NINMIND NIIWNY

(XY, 2) = (=1t DoWNNOWYYOI NN .Y L k=-2 .2 m=-3.8 (3
(6,1, 1) NI DOIRNND TNIIND NIIWNN DY 05D NINS
DY XD MYV L) N2 MYLN A NI ND MYLN X (4
N0 NY MIYOLN D N0 MYOLN LD D) XD MYLN T
.7212) XD YLD A3
(X, y,2)=(0,0,0) N NTIPMN.m=0,-2,3 .8 (5
X =1(2,-1,1) 9v Yap)y m=2 oN.x=1(0,0,1) ¥ Y2P) m=0 DN .2
.x=1(3,-3,1) v Y2p) m=3 ON
MY 93P DNIAY M OV DI PN L)

1 2 3 4
2 4 6 8
A= (6
4 8 12 16
-3 6 -9 -12
41 www.GooL.co.il MMNY 193397 INT 10702 KN NINY

© PMMYD NN —INM 2ANd



GOOL

21N Yaw2

1 N"INI?2 NN2AAPN

D™ MV21 022NN - 5 14

01Myn 101N

B2 D>2NN-NM DXaNIN .1
G6 . TPANOPD MON MININY NI ,DMINIDY DINPN .2
50 NXIVN DY T, TN O .3
S DY2ANIN-NN YV I DD DD, TIdN .4
5 D01V DYDIN 2PN NXIVN MOLPTNNIP NV .5
Bl DXNTPNN MNNIN NN .6
www.gool.co.il
41

4—



5P19 GWL O>7VPY OXININ

D aANIN-NM 0NN

Y0
R >wnnn nTWn S0 1 1onn 0»wnnn DMOPNI Y3 YW HOIMOPNN 2N - R

-RHOwnnn NTwn Syn n 700 NPIIN MXIVHI 5 SYOINOVPNN 2NN - M, [R]
-R DTUN S¥0 -5 MY IR MLP NHYNN DIMPDIAN YD DY M NVPNN ANIDN - P, [R]

.R n7wn Yyn (f:R— R) nywonn npIpnan 55 5¢ >NopNN annn - F[R]

MHNY

: R 5w apimn-nn W oxNIPTa 7-1 MmNl
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
JavN Mo oM ey b La Mmoo

W ={(a,b,c)|b=a-q,c=a-q?} (7
JPOTN NITO MMM C-Y b ,a ;I

42 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© MO N — N9 2ANd




5P19 GWL O>7VPY OXININ

: 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

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




5P19 GWL O>7VPY OXININ

: 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 )

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




5 P19

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

45

WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

© MDD N) — N9 AN



5 P19 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

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




5P19 GWL O>7VPY OXININ

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

47 WWW.GOOL..cO.il 95 103291 1T 1910702 891D 11NaY
© MO N — N ANd




5 P19 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

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




5P19 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

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




5P19 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 )

WWW.GO0OL..cO.il 7nnY 103297 18T 9910902 NON 1INaD
© MY N — NN ANd

50



5P19 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

51 WWW.GO0OL..cO.il 7nnY 103297 18T 9910902 NON 1INaD
© MDD N — N9 2ND



5P19 GWL O>7VPY OXININ

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

52 WWW.GO0OL..cO.il 7nnY 103297 18T 9910902 NON 1INaD
© MDD N — N9 2ND



5P19 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

53 WWW.GO0OL..cO.il 7nnY 103297 18T 9910902 NON 1INaD

© MDD N — N9 2ND



5 P19 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

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




5P19 GWL O>7VPY OXININ

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

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




5P19 GWL O>7VPY OXININ

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

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




5P19 GWL O>7VPY OXININ

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.)
3Xx+5y+2z=0 ) ) _ )
{—3X—y+2t_ ,B, ={(1,1-12),(0,2,-51)} , dimU =2 .x (2

—8x—y+5z+2t=0,B, ={(L-111), (0,11-2), (0,0,2,-5)} , dimV =3 .2
By.y ={(11-12), (0,-4,10,-2), (0,0,1,0), (0,0,0,1)} , dim(U +V) =4 .
N9 RRIY By.v ={(515,8)} ,dimUnV)=1 .7

U+V =sp{1+x—x2+2x3,2x—5x2+x3,x2,x3} ,dim(U+V)=4 .x (3
Byv = {5+x+5x+8x°} , dimU nV)=1 .2

B,.v :{1+x+x3,x+x2+x3,x2+2x3} , dimU +V)=3.8 (4
Byv ={-1+x*}, dimU nV)=1.2

By ={-1+x*1+x*} , dimU V) =2 (5

Bw{(_a 1 3] o
ol 2 G ) s
s (3 DI 1 e

By w ={(g éj} dimU AW) =1 .3

VI N T

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




5P19 GWL O>7VPY OXININ

Buz{(cl) ‘01)} dimU =1 BW:{G ‘D(é é)} CdimW =2 X (7
BRI e

By ={[8 8)} - dimU AW) =0 .3

NY D N LT
N (8
1 0 0Y(0O 1 0Y(0O O 0OY(0O O 1Y(0O 0 0OY(O O O
B,=4/0 0 Of/{1 0 0[,/O 1 0[O O Of/O O 1|0 0O O
O 0 0J)lO o 0J)lO 0 O0)Jl2 0 0)Jl0O 1 0)Jl0 0 1
dimU =6
il
1 0 0Y(0O 1 0Y(0O O 1Y(0O 0 0Y(0O O OY(O O O
B,=40 0 0/|O O 0,0 O Of/O 1 0|,/O O 1[0 0 O
0O o 0J)lo o o)J)l0o 0 O0)J)lO O O)J)lO O O0)lO 0 1
dimW =6
2
1 0 0Y(0O 1 0Y(0O O 0Y(0O O 1Y(0O 0 O0Y(O 0 O
o o o[/ O O|[/O 1 0/[/O O O|/O O 1|0 0O O
0O o0 o)Jlt0O 0 O)\O O O)l1 0 O)lO 1 0)JlO 0 1
B 1 0 0Y(0 0 0Y(0O 0 O
0O 0o 0,0 1 0},J0 0 O
0 0 0)J)l0o 0 0)l0 0 1
dim(U +W)=9
1 0 0y/0O O 0Y(O O O
B,w={0 0 0|0 1 0[,/0 0 Of, dimUnW)=3.7
0O 0 0JlO O O)lO 0 1
ND D
NN NORY (9
8.2 N9 NONY N (10
dim(U +W)=8,90r 10 ,dim(U nW)=4,5,6 or 7 (11
dim(UnW)=2,30r4 ,dim(U+W)=6or 7 (12
N9 NONY (13
.NOYN NHNY (14
.NOYN NONRVY (15
58 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

© NMYD N — N9 2ND



5P19 GWL O>7VPY OXININ

DDA D'DAN 12AYN NXMVNAI NV TIIXIR NV

: R® Yv oovanv onm (1
B ={110), (0,10), 01D}, B,={(101),(011), (0,01) }
. B, ©7D25 DM MOPTNNIPN NOPI NN INSD N
[v]; -2 "y oY 0o
. B, ©025 DM MOLPTNNIPN NVPY NN INSD .2
V], -2 "y Mo NN

.B, ©02Y B, DY0D2NN 712YN NYIVN INNND )
M ];2 -1 N¥IVN NHD
.B, ©D1Y B, DYDANN 12PN NHIVN INND T
M ];2 -2 37 N¥IVN NHD
: TINID NIYON IR YN .71
Mg Mg ~[g -1

Mg Mg =g -2

o o)

: B[R] Yv D02 »w onn) (2
B =1+ %% x+X°}, B, ={1+x*,x+x%, x* }
. B, ©YD2Y DNY2 ML TNNIPI NVPI NN INYND N
[v]g, -2 M MoPY PO
. B, ©YD25% DNY2 MOLPTNNIPN NVPI NN INYD .2
V], -2 My Mo NN
.B, ©Y02Y B, DYD2NN 712¥N NYIVN INYND L)

B.
.[M ]Bf -2 37 NNIVN NVHD

59 WWW.GOOL..cO.il 95 103290 1T 110702 N1 )19NaY
© MHYO N — N9 ANd




5P19 GWL O>7VPY OXININ

o-{s 0 6 D6 )
{5 S}o S o)(e 3]

.B ©2025 D2 ML TNNIPN NVPI NN INYD N
[v]; -2 M MopY oo
.E ©025 02 mu»TINIPN MO NN INSD .2

[v]c -2 M MopyY oo
.E ©025 B ©Y02110 12y0 N¥IVN INSD L)

: M,[R] Y¥ ©>0>021 v 0N (3

.[M ]E: N NNIVN NN

.V O5v 902 B i omopaninV o (4
2112 {Uy, Uy, Uy b DYNOPNN 2D I
,DNOY MOLPTNNIPN M NVP) BN P ONX
Srmaon, {[ulu,l...[u,1} ,B DN 295
LOMNMPN 7NN M RN MYV NYNPNWYN T 120N

NOYD Mvn

1 0 O
[I\/I]E12= -2 0 1|2 (x,y,z—x-y) .2 (x,y-x-2z,z) .X (1
1 1 1
1 0 O
B _
NN .0 [M]Bz_ 1 1 1|4
-2 -1 0
1 0 O
[M];z: -2 0 -1]. (a,b,c—a-b) .2 (ab-a-c,c) .x (2
1 1 1
1 0 0O
-1 1 0
2 (xyzt)a (xy-xz-y+xt-z+y—-x) .N (3
1 -1 0
-1 1 -1 1
NN MORY (4
60 WWW.GOOL..cO.il 95 103290 1T 110702 N1 )19NaY

© NMYD N — N9 2ND



5 P19 ch)t D¥NVPY DN

D'NTRPNN NMINN 2N

AN MYRY

beV ;nap A={v, v, v} nmanmV om (1
-besp(A)< sp(Aufb})=sp(A) :>3 1M

U esp({v,w}) ) ANPs MR- {u,v)-w T2 ,0M0P) UV, W P (2
-wesp({u,v})-vImromn N
IPWOPY ON-NA {U,W, 2} NP,z G0N NVPY NIY D DI PN .2
PN TMON-N5A {U,V, Z} NNIAPN DIV INIIN

INWOD NVPY uel M A={u,u,...u jcU »nn,anm U > (3
Uy €5P(Uy, Uy, Uy g U) IN U sp(A—{u,}) 191,uesp(A) DX INDIN

JPMOPY MON-N92 A={V,,V,....\, <V -1 beV anmV s (@
besp(A)e oma Aufbl={v,v,...,v,,b} ¥ 5N

besp(A) m A={v,v,...,v, } <V >0 DT nanm Vo (5
PO PIAN PR XV, + XV, +... XV, =b INNWNY
£ 195997 IN NN
k>n .N
VANnwe A A
0P YN NION A L)

JPWOPY MON-N92 A={V,,V,....\, <V -1 beV anmV > (6
:127391 N NN
Drmanon B={v,+b,v, +b,..v, +b} N¥1IPN IN,besp(A) DN .N

oA NN B={v,+b,v, +b,..v, +b} N¥1APN N ,besp(A) ON .2
O NN B={v,+b,v, +b,..v, +b} NP N ,besp(A) DN

61 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




5P19 GWL O>7VPY OXININ

Vo,V €V, R Synomop anin Vo om (7
S={VLV,, V), T ={av +V, +V,, v +av, +Vy,V, +V,,av, ) )30)

122997 IN NN
spS c spT .N

.sp(T)=5p(S) NYOMI TN, a % —2,1 DN IS M NY2 S OX .3
dim(spT)<2 .

dim(sp(T))=dim(sp(S)) .7

V-2 0O MNP A={V,, V..V L B={w,w,, ., w, b nnmanimn Voo (8
: 199797 IN NN
sp(AUB)=sp(A)+sp(B) .N
27NN A B N ,D7N2 AUB ON A
2"na AUB R O7MymnY A B o) dimV =m+k DX )

.sp(A)nsp(B)={0} W ,97m1 AUB DN .1

DI UW cV vy anim Vv on (9
ornamsap Ny A={a,a,,...a,}cU, B={b,b,,....b,} "N

91na AUB W ,UNW ={0} DN InDmM

20V Onn UW v anm Voo (10
U W IRWcU < anmm U uW »dD)Hndin

WWW.G00L..c0.il -5 1932’1 INT 10702 DININN MNIND

62 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




5P19 GWL O>7VPY OXININ

NPNPIIMIN MINY

.N>2 9700 NPYNN NP MNIVN A B NN (11
: DYPNN NIONA N
A SV IMYN anIn1 Yomn A? v mMvn anIn N
MPOY TPYOIWN A NIONA IR, MPOY DOYNIWN AB DN .2
DYDY OPYNIVN B N
.A=0 I B=0 n1oNa2N,AB=0 DN
D) NPN NAWVN OGN T

o

a3 (4 a | (b)(c
W =Sp:| b [,| b, || by | ,U=Spsla,|l|b,||c, |t Y2D1(12
Cl CZ C3 a3 b3 C3

.R? 5w 0>anmn-nn »Nv
: DPNN NN NN
U=W .N
dimU =dimwW .a
UcW )
UnW ={0} '~ ,U+W =R® OX .7
19123 NN NN GN .1

DMPNIdN ANIN) R Syn Ry [x] 207102 03019919 6 N1 N¥1IAp A >nn (13

Ry [x]=Sp(A)-v 90102 I (5 59101 Ty NYYHN

: DMPNN NN NN
4 0NN DMPNY 4 PPTA NN A-Y PN N
30000 DN 5 PYTANDON A-wIPn» A
DMV N5 TN IMND R [x] Y¥ ©anm-nn»ny )
JOWOPY MON A T
D) NPN NAIWVN GN .1

63 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




5 P19

Ya'la O>7VPY OXININ
OV ‘

R 17w 5yn R? 0P anina (14

1) (-1
R -0 DMOLPI 2 DY NNTO N¥IAP A= {(3][ . ]} pIaka

9 VY, veR? 935 [v], = Pv nn»pnn P n¥Mon X

1 -1

P= N
(3 1
1 3

P= 2
1 -1
1 -3

o1t )
41 1
11

b 11 1)
4\-3 1

N2 NN NN G .1

MP>I RO NMY MNP A, B NONM, F DTV Dyn »MMop anmn V o (15
: DYPNN NIONAIN .V -0 DMV DY MM
.sp(A)nsp(B)={0} N19N2 WX ,1INOPY MM NP2 AUB DN .N
,JINYD ON AUB DN A
JPARDD MON B IX NINDD 1MON A NIONA N
JPINDD PN OND2 AUB NIO5NA IN,TIRDD IMONONY1 A B OX )
JPIRYY MM AUB N15M2 R, sp(A)usp(B)=sp(AUB) DN .1
N0 NN NNVN GN .1

AN,V MO AN YV AN NN W DN (16

002250 W Dv 901597 ,W 5w inwdo ©oa»on VvV Hv 90150 N
2V Owanwho

Dom W Hv 90255 XD DaN ,W SvIinvdo ©oa>omV Sv ©ovads A
.V 5w invos 011 N1oNa

SY 90255 5aN ,W DY INwOo 902 N1ON2A DNV DY DDA ND )
2V OwInwos 9021 50m W

D) PN NAWVN N T

64 WWW.GO00L..CO.il 7nNY 103277 N7 1910702 NON IINSY
© MO N — N AND




5 P19

GOOL DYNOPY DXINN

,Voanm by oann-snn v U W v (17
.dimV =n, dimU =dimW =n-1-¥ 7>
N
n-2<dim(UnW) .x
UcW-vypn» ,U=W DN .2
Unsp{v}={0}- 7V =U+sp{vj-w To,veV D”p .
VeW X, Unsp{v}={0} -y U +sp{v}=V DN .7

Vo5 an912 0XNOVPY DN VLV, V,,V, 2D NI (18
:MININ NNYLIN NNNX D3 ININ
;I Y DNY V,,V,,V,,V, D NOPNM Span{v,,v,} N Span{v,,v,} ON .N
DMNA 0N V-V, - V-V, DNOVPNN N
,Span{v;,v,} N Span{v,,v,} ={0} 91 ,97m1 v,,v, DN YN v,,v, ON .2
2rNA 0N V,V,, Vg, V, TN

:0PNM ,U »M0PY anI0 HY DN NN V,W DX (19
,dimU =6,dimV =5,dimW =3
: NN 9 dim(V AW) N

um PR w NN = O
i B SN 4

—t

(Vi V,, Vg Y W 59 ©02 {w, W, Wy}, TR S 3 100 0¥ann-nn V,W (20
N,V DY 002
IPIRDY TN N (v, WLV, W,V W) N

VAW AR DU {V, WV, W, Vs, Wt
I {V WLV, W, VWD

VAW DR DVUND {V, + WV, + W,V + Wl T
D) NN NAWN 9N .0

65 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




59 G i L O>7VPY OXININ

:NIONA IR, TP RY NNIVN A DN (21
LA DY MMYN aNINo mMv A" Yy mMmvn anin .
A SY NNIVN anImn INY A' Yy myvn ann
A YV MMVYN aNIN THND MY A" SY MmN ann THN

LA DY TMIVYN AN THNN NV A" Y NYNIVN AN THN
.1010) NN NAIVN N .

90 v %

J

.N>2 9700 NYYNRN NPV MNIVN A B NN (22
: DYPNN NN NN
LA DY MMVYN aNIma Yo AB SV MM anin N
.A=0 N B=0 nN15NaN,AB=0 OX .2
B IN 1IVOY MYUSWN A NIONA N ,MPOY PVOWN AB DN )
MPOY PYNWN
.BA=21_n15M23IN,AB=21 ON .7

D) NYPXR NAIWWN 9N .

J

DMYN9N ANI) R YN R, [X] 2307102 0301919 6 12 N8P A SN (23

R [x]=Sp(A)-v 9002 NI ,(6 59101 Ty NHYNN
: DMPNN NN NN
22 19900 DMIPN 4 PPTANDDIN A-Y PN N
1 00YNN DM 4 PYTANDON A-WIPn» A
DMV N5 TN IMND R [x] Y¥ ©2anmn-nn »ny )
JOIRYD PYNON01 A T
D) NPN NN GN .1

a)(l 1) (a
al|a 11]1
U=Sp : W =Sp , PN OUNN 1901 a O (24
111 alla
1)(a a\l
: D»PNN NN R YW 03anIn->nn »Nv

L2y uo UnW ={0} N

.a "y vv UnW ={0} .2

Laz=+1 >y 90 dim(UnW)=3 .y

La# 1197y 990 dim(U nW)=1 .1

D) PN NAIWVN GN .1

66 WWW.GO00L..CO.il 7nNY 103277 N7 1910702 NON IINSY

© MO N — N AND



5 79 G N L O"MMVPIY OMININ
1 2 3 2 5 5
T=|3 6 9 R=|-1 -1 0| MXUnn N (25
2 4 6 2 4 3

: DYPNN NN N
rank(T)=1, rank(R)=2 .X
rank(R3T5):l al
.T? 5w mmvn an nd Miv R°T° Sv mmvnanin )

T -0 7
D) NN NAWN 9N .10

DNOPYOY NP A={V,,V,,..,V,} XM, F DTV YN > Moprann Vv > (26
: O”PRN NIONA NN .dim(V)=n-wqonmamy .(1<n) V-n

V AR NYNMY A IX,TINDD MIONOND1 A OX X

JOIRYD YN ON0A ALV D nUNaN¥Iap A OX A

JPINYD PN A IR,V IR DYNS A DN DIIPN NONM L)

VAN DYN NN A IR, TINDD PN ONYA A DN OMIPN NONM T
1312) NN NIWN G .7

DY MPXI N MY MNP A, B NNM, F DTV DOy Mmop anin Voo (27
:DPNN NIONAIN .V - DMNVP)
.Sp(A)nsp(B)=1{0} N1oN2 N ,IRPY MY nYa AUB DX X
JDARDY 9N ANB NI9N2 IR, DINOMD NMDN A B DX
JPANDY YN ONY1 AUB NI5N2 IR, DINODY NYIONONYa A B DN
JPIRYY YN AUB N15M N, sp(A)usp(B)=sp(AUB) DN
D) NPN NAWVN N

O 0 o

=]

, 2% +12%7 —x+11 DINHN DY MOLPTNNIPN NVPY (28
NN, {20 +3%° +2,x+1L %+ X7, 2X° + 2} DAY o
(2,2,-2,4) .n
(4,-2,-1,2) a
(2,-1,-2,4) >
(4-1,2,2) .7
13123 NN NWN G .D

67 WWW.GO00L..CO.il 7nNY 103277 N7 1910702 NON IINSY
© MO N — N AND




5 P19

yave O>7VPY OXININ
OUUVL ‘

:NIONA NN ONYDD NNIVN A PN (29
DrNa A MTNY NN L,OMNI A MY OX N
TPV NANIVN A NIONAIN DN A MTINYI D’N2 A MY ON .2
229N NXIVN A NIDNANN,D’NA A TN DN A MMV DX )
ST PINS W Ax=0 NOIYND NIONA NN ,D’NA A MMV OX .7
.7212) NN NAWVN N .1

: R Syn R* Sy 0*anmn-nn 0om) (30
U ={(a,b,c,d)eR4|a+b+c=d}

W =sp{(1,0,1,1),(0,2,1,0),(0,11,1),(1,1,1,0)}

U, W, UnW 92y 70101 OO0 INSD N
K+L Y1,V oMopanin by K, L ©92an9m nn May A

Ax =0 DORIINN MRNWNHN NIIWNIY TI , 7N XY NYIVN A (31
SN, PIND
NS NDD AX=hb PNIMN KD NOWN Y LN
NN PN AN OY AX=h TINIMIN XY NOYHN v .
CPINANDY A'y =C DINIIN NI NOIWN W

STNN PN AN DY A'y =¢ TPINIIN XD NOIWN W
.ND) NN NAIVDN N

90 u %

,4x4 9T0N B-) 2x4 7700 A NPWNN MXMIVN MNM (32
.rank(A)=2, rank(B)=3-w>

.AB =0 >0

:NPNY N9 A YW MITN IR, A#0 YA A? =0-v T0,3x3 N¥ILVN A (33
0.N
1.2
2 )
3.7
D) NPN NIWVN GN .10
:IN 5x3 NNIVNB-) 3x5 TN NNIVN A NN (34
.12°9N BA DN P ON 129N AB .N
29N NY N1ONA AB A

.29 NYON2 BA )
.rank (A)+rank(B)<5 N, AB=0 ON .7

68 WWW.GO00L..CO.il 7nNY 103277 N7 1910702 NON IINSY
© MO N — N AND




5P19 GWL O>7VPY OXININ

;R PINS A DIRTRN NYIVN BY FPMNIMINN NIWNIY T2 ,N¥I0N A DN (35
:M79N2 N
1297 A N

SO PIANS AT DIRTPN NYIVH DY NI NOIWND .2
SO PNIND A DNDTPN NXIVN DY MINMDIN XY NOIWN DI L)
LA DY MININN 2NN Y A DY MITYN anIn T

OO MVn

T (14 N (13 a1 (12 N (11
N (18 N (17 ) (16 T+N (15
T (22 a1 (21 2 (20 T+ (19

A+N (26 a1 (25 T+1 (24 n o (23

Y (29 ) (28 N (27

B, ={(~11,00),(~1,010),(1,001)}
B, ={(100-1),(010-1),(0012)}

(30
UnW =5p{(1,0,2,3),(0,1,2,3)}
dimu =3, dimw=3  dimUnW)=2
a1 (33 NN (32 T (31
T (35 T (34

69 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




GOOL

21N Yaw2

1 N"INI?2 NN2AAPN

nmxnun - 6 719

01Myn 101N

70 myVN .1
74T NN NNIVNN .2
2 TPIVINON NNIVN .3
B . LU py o 4
85 TINOPD MNNVYN NOIWNY NN .5
02 NPIVD-YVIN MINIVNI NPIVPD MNIVN .6
2 2 NXMVN OV T .7
0T TPINDY PO - DMNN DY NVOY .8
www.gool.co.il
69

4—



6 P19 wa my»MLYN
nix"mvn
MYNY
A6 Bier Cons Dyss Eg : TININ MNIOLOND NN (1
TN MINAD MXIVND PN ON Wwap
: IXIVNN ITO DN NIV ,NITNND NXIVNN NTI2
AE-B .7 AC-D AB 2 A+B .N
E'B .n (E+A")D E(B+A) B+AB .N
E(B-A) E(AC) .v
X+2y 3x-2y 2—-27 5+2
. = DI ON, X, Y,Z ININSD (2
2X—-5y 2x+8y —-4-3z -12z
s MINAN NINIVHNI MNM 8-3 MHYNVA
4 0 1 4 2
4 1 1 4 2
A= 1 2|,B= , C= ,D={1 0 -1|,
0 -2 4 15
-1 1 4 2 10
4 1 1 100
10
E=-1 0 1| I,= ,1,={0 1 0
01
4 1 -1 0 01
: (Y1) NT71N3) avN
E-D+l; 2 E+D .N (3
2D +4El, .7 5C .
2r(D*-2E) (g
1 1
“AT+=C A 4C"+A N (5
2 4
1,BC (6
tr(C'C) (7
DABC (8
70 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

© MY NI — N9 2N



6 P19 G"l’,L mx»MoNn

LN ATON PO NNVN A O PN (9
A(A=1)(A+1)=0 > 1M
CA=—1 N A=1 199190 X IO

LA =41 MDOPHRY A, , MINIVNI YD DX DX (10

2 0) (2
. = 0 D»PNN YAV n DY >3 1NN (11
-1 1 1-2" 1

PEPYTIND NN NYTO WIATIV IO P TYPN NT 90N NN

. AB =BA DX MaYNNN NP> B-1 A M¥0n >nv (12
L TDTH DDNT T DY 157997 IN I

01
MXVNPN N ,(1 Oj NNIVNN DY MAONNN B-1 A M¥IVNN ONX .N

Mabnnn B-Y A

0
AT =—AN ,[1 oj NNV DY NAONNN A NYIVNN ON .2

.N 9TON PN NXIVN A NN (13
CA=090 . AAT =0 " M)
1010779 A MIIN DN 11)ID) NIRYI MYV DN
DT INTINAN ,ND DX NN D ON

(MASNNIN MY¥™LN) AB = BA MN1PNRN NPT MYV B-1 A »i (14
.AB* =B“A D»pnnHoyav k Y35 30900 LK
.(AB)" = AB* ©»pnnoyav k 995591, .2

n

n
IUNY, (A+B)" = Z(kj A"BX 1107 Sw DN NN Y (15

k=1
. ABeR, nkeN
NPV MNIVN B-1 A DN D) N1 NINRYI DIAN HNON ONXN . N

10 TON
DINIAN NNONY TN DY, B-1 A MNIVNN DY PIADN NN INND .2

AN2Y MDY 7PN
TON NP | -1 A WRY, (A= 1D" 5 (A+1)" HW MMON NN INSD )

A

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



6 P19 GOOL mMYION

_{1 i+j=n+1
by =

0 1
-1 0

PVIVIAT NNV NNNDN NN XTI YT .X (16
NPVIVIADIN MADNNN MNIVN B-Y A-w NN .a
PVIVIFDN A+B -1 AB MINIVNN DIV INIIIN

g =min{i, j} T 5y NN MYV DIDNIVY NYILN A, PN (17

0 el T 9y DONN NYY DIDRNY NXIVN B NN
eise

VNN NN B-Y A M¥ILNN NN IIAND N
.C=A-B nn»pn C nN¥vnn .2
A<, j<n 937 ¢ M2y NNONINDY C NN 1IWN

;
0 1
jA—([ . oj AJ = A— AT DPPIPY T, A TPUNN NYION NN (18

72

WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© PMYD N — N9 NS




6 P19 GOOL mMYION

PIID MAIVN

6x6 .Y .8D.N ND LT 4x2 ) ND .2 4x6 .N (1
6x6 . 6x4 .0 ND N 6x2 3
(x,y,2)=(21-1) (2
4 -3 -1 5 5 3
(2(5) 22 ;g} 2 -2 1 2|a 0 0 0|.x (3
0 -1 -10 8 3 9
18 12 8
-2 0 2|.7
24 8 16
230 (4
8 16
[2-25 LS Oj a 17 6| x 6
1 1.25 1.75
7 21
(8 17 13) ©
-8 -2 -10
63 (7
-32 82 -22
48 87 75| (8
—-48 108 -36
NN NONRY (9
A= c (10
C —a

.INDN NONY (11
.INDN NONY (12
.INDN NONY (13
.INDN NONY (14
NON NONY .2+N (15

n n ~ n ~ n n
(A+D)"=| [A"+|  |A" 4| A4+ A+ I
A T
n_ n n_ n n-1 n-2 _1\n+l n 1 _1\n n .
(A1) _(OJA [JA +[2JA et (=D (n_JA +(-1) [njl

N9 NHNY (16

o
[EEN

>

73 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© PMYD N — N9 NS




mx»MoNn

GOOL

6 P9

0 000O0 O0 1

0

00001 0O

0 00O0O

00100O00O

01 000O0TO

10000 0O

1
2
3

11111

12 2 2 2

12 3 3 3

4/ B=|/0 0 01 0 0 O|.~x(17

1 2 3 4 4

5

1 2 3 45

n

12 3 45

A=

¢; =min{i,n+1-j} 2

11111
2 2 2 21
3 33 21
4 4 3 21
5 4 3 21

1
2
3

5

5 4 3 21

n

-11
(7Y

A

WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

74

© NMPO N — N9 AN



6 P19 GOOL mMYION

noain nxXMvian

MYNY

NN YO HY NOINNN NN INND 9-1 MONVA
DN MNIVN DD T HY MAWVWNN NN IPTA

(4 1.5] [5 2 (1 2
(3 (2 (1
2 1 7 3 3 4
2 -1 1 2 1 1 1 0 2
-2 2| (6 [0 2 -1| (5 4 -1 8| (4
-3 4 5 2 3 2 1 3
1 0 1 4 2 4 1000
4 23(9 12—10(8 1200(7
2 -1 2 -1 01 1 1 1230
4 0 2 -2 13 -1 =2 12 3 4
1 -1 1
1390 |5 -7 k*+3| N¥M0nn k ¥1apn HY 037y 199X 712y (10
3 -1 k+3
111 1k
111k 1
MO MR |1 1 k 1 1|n¥30nn k Vapn by 0309y 1N May (11
1k 111
k 1.1 11

: X NRINONY, N TON MM N 14-12 MORYIA MNIVNNIY NN
P'XTP=A . A'XC=A'DC a2 AXC=D N (12

(A-AX)*=X"'C a2 CH(A+X)D?=1 X (13

ABC'X'BA'C=AB" (14

1 2
.B=(4 9} MM (15

.B?X(2B) " =B+1 MM ON, X NXIIWN

WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© PMYD N — N9 NS




6 P19 G‘“l”L mx»MoNn

1 0 2
.BYB" =B'+B WP ON,Y NXMWN.B*={4 -1 8| PM(16
2 1 3

2 3
.A—lz[4 7} N (17

SATB(1+2A)° =(7A)” >3 9001 M DN, B NN 12WN

: DYNIAN DXYON DY NY (18
LA —5A-21 =0 NN»PNRN NI NNIVN A )M LN
15 Adnna AT AR INDY D290 A D ININ
J(A=3D)(A+21)=0 NNYMPNRN MWD NIVN A P .2
Y Adnna AT AR INDY D290 A D ININ

-1 3 0
A=| 3 -1 0], p(x)=x>—4x*—20x+48 » (19
-2 -2 6

.p(A) NTNIVN N
;1297 A-W NN, (MINK TIT2 X9 N PYD NINNIN Nya .2
72532 1 A Piya AT INOIRLD

LAY =0 NYPRN MDA NNIVN A D PN (20
1997 N9 A DI LN
DY TPO9NN NN INNDY NN | — ANNIVNN M ININ A

P'AP =B
: " P (21
Q'BQ=C

.DAD =C-¥ 79, D 119297 N¥I0N NHMP 3 NN

D297 ATO ININD ,NNYIDT NMINTIN MINIVNN oW NN *
T2 NYRYN NN NDID I, MEMI01 1997 IWINN DX DX PINN DXVITIVDY **

.C-H5mm71 Aw,C-5nmT B-Y B-Y nimy1 A oX IO
(>2>0V71)90 N NIN TN DN IMDD)

219NN NXIVNT MYINN MADN MRV INNAN (MOLINNIVT) 3 P9I :NIYN

76 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© MO N — N ANd




6 P19 G"l”L mx»MoNn

.N>2 9T0N NYWHN NPT MNIVN A, B NI»ONN (22
: ININ MIYONN NNX DI 13997 IN NN
.AB=BA .N
12910 B N7ONa N, A*~AB=1 DN .2

1290 A NIONAWN,A*~AB=1_ DN .)

100

(BAY” =1 monaw,(AB)" =1 DN .7

100

.(BA)”' =0 n1on2 N, (AB)” =0 DN .

J

A2+ AB=1 Y72y ,nxn 970N MYV A B 1NN (23
.AB=BA-v mon .X

,DONM N¥MVN NN B? + BA-w Q0N PNM DN .2
DONN N¥IVN NN B DIV NN

ANYOD MINVN A, B NN (24
: NINAN MIYON NN 1DI97 IN NN
.B=A"IN AB=1 DN .X
PN MNIVN A, B TR, TP NNIVN NN AB ND950N DN
PN MSIVN A, B NN ,NDN NXMLVN NN AB NY9INN DN
.21 XD AB ND9510N
TP NNIVN B NN, NITIN AB ND9INM MW NNIVN A DN

a2 0 b

=]

LA = A DN TPOVIVINTIN XIPOPN A TP NXIVN (25
:INOIN
.N12%97 RY NN MOVIMIVNTN NNIVN , A=1 12 NIPNN VYNY N
NXVN AP NN NXIVNN NPVIVITNTN NNIVN TON) DX .2
PVIMINTIN
,2 7TON MY MOVIVIMTN NXIVN A DN )
JPN0ION NNIVN A-WIN tr(A) =1 N

2Yav n Y30, A"=A < MOUIMMTNA T

a b ¢ d
-b a -d c
(abcdeR) M= MM (26
- d a -b
-d -¢c b a
M ™ NN NS 1290 7PN M -w T2 a,b,c,d DWAPN DY ININ INSND
Y IPna
77 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

© MO0 N — N AND



6 P19 GWL mx»MoNn

O Qp Qg
TN A=|a, ay Q|2 (27
O3 Q3 O
N2YNN SV MNINAN 190N NX YAP MINAN MIIWNNN NNNX DI 2100
o X+ 0,y =03
ayX+a,y=a, .N
O X+ 0y = Uy
o X+o,y+a,z+wW=0
o X+a,y+az—4w=1 .2
Oy X+ g Y + Qg +3W =—4
o X+ o, Y+o,7=3
apX+ayy+o,z=1 )

O X+ agy+a,z=1

.NXN TON MMV A, B NI»NN (28
£ AN
.B=0 W ,B°=—AB D) BA=1-A DN .N
9N A—1-) A+1 N, A*=2] DX .2

o (1) B’A=-2B%-w 75 ,nxn 7700 M¥»I0N A B 1N (29
.(2) B*+AB* =3I
B mysnna B7-) AT DROINDDY, MO0 B A-vW NN

.BA+21 =B-v¥ 75,nxn 9700 M30N A B nNy»nn (30
12290 B-v N N
VD0 B-u 2
IV A D INOIN

(A" =0-v 75o¥20 n O»P ,I1MID3) MVIVIAD) NNIVN A NN (31
290 RD A DN LN
9N T+A- [—A »)Hndmn A

et =1 +1A+1 A? +£A3 +...+1An Fo 2T )
1! 2! 3! n!
A=01N et =1 DN IPOIN
78 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

© MDD N) — N9 AN



6 P19 GwL mMY¥ILN

LN ATON, B A ,MNIVN ONY NINMN (32
:NI9N2 NNV NMIYON NN VPO

PP THNTH NN MR Y AT -9 A5 N

JOMP NN A+B AN, TP NNNTH A B OX .2
MNP NN A—B IN, MNP DN A B OX )
1

7182 D) IX,0°09X NNV ¥ B DWW NP NINTHN NN ONX .
LDY0IN NNV YW AB DY 1INPD MM TIN

WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© NMPO N — N9 AN



6 P19 GWL mx»MoNn

PIID MAIVN

1 -15 3 -2 2 1
(3 (2 (1
2 4 -7 5 1.5 -05
8 -1 -3 11 2 2
5 1 2| (5 4 -1 0| (4
-10 1 4 6 -1 -1
1 0 0 0
L 2 -1 0
2oz 00, 2 -3 1| (6
0 -1 : o0
-1 11
0 0 -4
7 2 3 - 7 -10 —20 4
-10 3 -5 2 -2 3 6 -1
9 (8
-10 3 -4 15 3 -5 -8 2
4 -1 2 -1 2 3 -1
k=1 k=-4 (11 k=1 k=-2 (10
(P) AP D .a A'DC™ N (12
(A+C?) A2 CD?— A .N(13
5 -1
X :4( ) 1} (15 BA'C(B™)'BC" (14
22 86 38
1 (264 450
=orcl as 768 (17 Y=|64 246 114 |(16
60 238 100
At=1A-11 2 A" =05A-25 .N(18
000
L1, 1 5
B '=——B°+—B+—1 .2 f(B)=/0 0 O|.N(19
48 12 12
000
(I-A"=1+A+A°+ A 2 NN NYRY N (20

.IN2N NYNY (21
.INDN NYNVY (22
N2 NONY (23
.INDYN NONY (24
NN NYNY (25
1

((ab,c.d)=(0,0,0,0) M “@iracd)

MT (26

80 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© PMYD N — N9 NS




6 P9

mx»MoNn

GOOL

TN PN D NN NOYKN .2

NS PN LN (27

NN NONY (28
NN NONY (29
NN NONRVY (30
NN NONY (31

T(32

81

WWW.GOO0L..CO.il 1nND 103277 1T 99107102 NN P1INSD

© NMPO N — N9 AN



679 GOOL mMYION

NMYIN?N NX"Mvn

MHNY

1 2
PIOVINHN MNIVN HY NHIONOS A= [3 4) NNVNN DN MY (1

1 -1 -1
PIOMON MNIOVN YW NHIOND A=|3 —4 =2 | NILVNN XMWY (2
2 -3 2

ST-N DXYON TNN DI 19797 N ININ (3
2T MY NITO Y A-N NYAPNN B, 1OV NNI0VN A 0D )M
: D) DAPNN MW HY NITO NNIX NOYIN MY

A -n B N
.A*-n BA 2
.BA-n B* .
.AB-n B® .7

MN DIDD 4 NIN NIV NMIVYRIN NNV DN DDV 1o, Ae M,[R] »nn (4
.10 NN NHY NOYWIHYN NNIYN OIDN DIODY 1 XD DOV IV NNIYN

1 00 1 00
JE,=|0 1 0], Ej=[ 0 1 0|NPI0MIND MYI0NN DX DTN
031 -4 0 1
1 E,E,A N¥M0N1 11WHYN NN MIN DD MY 1Y

$09997 NV 1IN0
PIVINORN NXIVNI MNON NIV — /N 799
MINVN 59D NIV — 72 97

82 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© PMYD N — N9 NS




619 GOO'. MYIVN
NI MAIvn
1 o)1 -1 0) (1 2)
3 1)lo 1)lo —2) (3 4
—— \ . \ v ———
[ e, e A
1 0 0)1 0 0)1 0 0)1 0 O
31 00 1 00 1 0|0 1 -1|e
0 01)l2 0 1)l0 1 1)l0 0 1
& € € €y (2
1 0 1)1 1 0)1 0 0)1 0 O
0 1 0|0 1 0f|0 -1 0}/0 1 0 |=A
0 0 1)l0 0 1)l0 0O 1)l0 O -1
NN TORY (3
-3 (4
83 WWW.GOOL.CO.il 1nND 193277 INT 9107102 NI )NINAD

© NMPO N — N9 AN



619 Go o l mx»MoNn

LU ma

MHNY

1
CA=[3 -4 —2| N¥0nn YV LU ;o nX ey (1
2

N80NPN YW LU Py nX v (2

O W wN
[EEN

CA=[ 3 5 —1[ N¥vnn v LU ;e nx vy (3

NOYD Mvn

0) (1 -1 -1
Jo -1 1] @
1)lo0 0 -1
U
1 2 -3 4
0 -1 2 -3
1o 0 2 -4
00 0 3

=)
o

>
-

(2

W Rk N R
© W w N
H
w
W Rk N R
L~
H
N P O O
m O O o

-1 13

(3

O O O ;oo

N
o
o
o
=
C{

84 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© MO N — N9 2ANd




6 P19 GWL mx»MLYN

NMINTI2 NMINNYN NOYYN? NITha

MYNY

MNNWHRN NN IR MNVIAND ,b-) x , A MXIVN INSD DONIN DY (1
: AX = b NTNYN NRNYHRN 7Y NN

2X—-3y+z+t=1
2X+y—-7=3
AX+y+27=4
A X+2y-4z=5 .N
y+z+t=1
6x+4y+z=2
X—4z-2y =10
4 -2 4 X 1
A=11 -1 1 X=|y b=|2| M 6-2nONVa
1 6 3 z 3

: DPINY MINNYN NOIYND NHN MHYNYI NINNYNIN NNN Y INVA

Ax=-kx+b (4 Ax=4x+b (3 Ax=b (2
A'x=2x+3b (6 Ax=x (5

2X—y+2=3
, 3X—2y+2z=5 MXNYND NIIWN NIXIINS (7

5x—-3y+4z=11

29NN NXIVNN NITY2

X+4y+2z+4t=1
X+2y-2=0
TINNYNN NN NRIINS (8
y+z+t=1
X+3y—-z-2t=0

.12191N NXIVNN NITY

: DONIN NNININ NV NN Y NNNDHN MNNWND NOWNY (9
M (X1 y1 Z) = (21 _81 4) ’ (Xa ya Z) = (_la 4a _2)
NN NYND NN NOIWNRNY NN

85 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© MO N — N9 2ANd




6 P19 GWL mx»MoNn

: DININ MINININ NV NX W TINIMN XD MNXNYN NOIYNT (10
(X, y,2)=(2,3,4) , (X,Y,2)=(-1,4,-2)
IRNND NNVNINN NI DWW INYII IINNINIV XI NIND INNN

X+y—-z=1
43X =7y +(k* +1)z =k* =1 noyNN NN (11
4x—6y+(k+2)z=4

:NOWND L Kk VIAPN DY DYDY DN Y INSN
JDMININOPN D PN PR LT PINI LN

JNIN0N DY AT HYIND PNINS IWNNYN *

1 1 2 3 1
2 0 1 2 2
A= . b= N (12
5 8 4 2 0
0 5 3 Kk m

N9 W Ax=b NNy 2 W71, rank(A) =3 2 T
K,m DYIAPN NN INEN

: TINQN NNONN DX NNYPHRN, A T NIV NN (13
0 MY A NNIVHNN DY NNV YO DIMINN DD
.19%97 RY NNVN A-YWINOIN

: TINAN NNONN NN NNYPNRN, A 12290 1PN NNIVN NN (14
kMY A NXMLVNN DY NNV DD DMDND DIDD
MNP NN NXIVNN DY NNV D2 DMDNN DIDOW NN
.k D7tYa MY VAP LA

LAl4 5 6|=0n0»pn A NVN (15

6

. AX=0 11NN NOIWNN DY PINA XN | 15 | MOPNN D INOIN
24

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




6 P19 G"l”L mx»MoNn

.NXN ATON NPWNN MV A B P (16
XD IN 2123 N ONXD WIAP NINIAN NNYLNN NNX DI N2Y

;DY NN MY 00»P (AB)x =0 NdIYNY DN .X
112297 N7 ANION2 N
,(AB)x =0 157915 0-n NIV NIND DMP ON .2
.0-n MW PINS DM (BA)x =0 NWNY N
CAZ=0-Y 00 IR, PN PNINY 0P Ax=0 NoIvnY X .
12290 X2 AW, TN NINS OMP (AtA)x =0 NOWNY ON .7
,(AB)x =0 111010 N27YNY 0-1n NNHW NIND D»P DN
.0-0 MY !IN D»P Ax =0 1PIMINN NIIWNT X

=]

(d=0) Ax=d : R Syn mxNWUH NOIYN NN (17
.rank(A) =2 nN»PNRn 4 1T0N NPV NNIVN A D N
: INTN NIIWNN NN DN DINAN DINVPNN YD N
U= (Xl’ X2’6’ 7)’ V= (yl’ y2’11 2)1 w= (21’ 22’413)
: NN NOIWNN DV 5HIN PNINSN NIN DINAN PAN N
X=au+bv+cw .N

x=(a+b+l)u—av—-bw .2

X=au+bv+w .)
x=(a-bju+(b-c)v+(c-a)w .7

.a,b,ceR 9WND , x=(a+b)u—(av+bw+u) .n

: ©YNVPY DXANIN PN NAN YN WITI DT DNIN PIND HY NINND IPONI 1NN

- AX=0 133150 NN 1N»NI
N9YNN Y NN AN XIPI NIIWNN DY MNINN YD qOIN .1
NN AN DY TN NXIPI NPT INNRD NOIYN DMOYHNN DINWNN 190N .2

.DXNIVPY ©XANIN PIAN HY 1IAYNV MINN DT I3INY MNY X90N 19N 992

AL, X=b N2y NN (18
127990 N INDIN
JPRININ NIIWNN IN NIIWNN DY MNING (A1) Au O U DN .N

NN IN NN HY NN (o, f#0) au+ fv DN V- U DX .2

I
MNOPNM NIIWNN IR O M (L,2,...,n), (n,...,2,1) DONOVPNN DX )

JPMIMIN NS NN IN,NIIWNN AN MO XY (N+1,...,n+1)

87 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© MO N — N ANd




6 P19 G"l”L mx»MoNn

S PING Ax =0 NOIWNOW 7O NNMIVN A NN (19
:195997 N NN
090 A N
SORPINS AT DINTPN NNV DY TPINMINN NIIWNY .2
SO PINS A DITPN NXIVN DY NINMIN XD NOIWN DY )

.M<N-YTd VNN NN A, 20N (20

:129990 IN NN
.N—m XN Ax=0 NIIWYNHN Y MNINN AN THN .N

NN NOPXR W (ATA)x=0 N3wnd .2
PR PIN W (ATA)x=0 N3IyNY 12280 1PN )

DR NINS W (AAT)x=0 N3IyNnD 12280 1IN T

,N ITON B=0 MY NNIVN OOV IO, n ITON IOV NNIVN A NN (21
.AB=0 D»pnn
.rank(A) =n-v NN

.Mmxn TN NOVNN NXIVN A NN (22
AP0 XD IN NND) NN DX IYIAP ,NMININ MIYLNN NNN DD 2D

,beR™ 555 PIANo v Ax=b NoIyNdD ON N
beR™ Y95 NN v, A'x=b NoIYNY N1ONA IN
,beR™ 595 PIANa v Ax=b NdOyNY OX,m=n My .2

beR™ 995 PINow ATx=b noyNY NN N
.M<n NI IN,MNIND NOPN YW Ax =0 NONMINN NIOIWNY DX )

CAAT =1 o0 ATA=I -wpn» T
ND NOIWN W IR, TN PINY W Ax=0 NIIYND OXY m#n ON
STAR PN NP DY Ax=b NINMIN

=

beR* M AeM,,(R) NN (23
. AX=Db TP1RIIN KON NIIWNN DY MNIND V- U O N
W=au+ £V TN N
ca+ =13, Ax=b N2WNNSY NINS w DI DN 1IN

.A’X =b N2IYNN YW PNINS KIN W=—U+2V 73 90N M) .2
1997 N9 A—1 901700

88 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© MO N — N ANd




6 P9 Gwl MYIN
1 1 2 0 2 3
b=[4]>m,A=| 2 4 1 3 6 |pm(24
3 -3 6 3 -8 -8
. AX=b N3N YW PIN9 NIN v=(2,-11,-11)" » NN .N

- AX =0 1PINMINN NIIYNN DY NINININ NP NN INYD .2

1 -1
.AC=AD=4 -4|7C=D-v715,C,DeM,,(R)IINsND
3 -3

89

WWW.GOO0L..CO.il 1nND 103277 1T 99107102 NN P1INSD
© NMPO N — N9 AN




6 P9

GWL mx»MLYN

PIID MAIVN

N (1

AN R
|
i NG
N—
1>
Il
N < X
1o
Il
ol w

N

[EEY

- N < X
=

1 -2 4 10
4x-2y+4z=1
X—y+z=2 (2
X—-6y+3z=3
—-2y+4z=1
Xx-5y+z=2 (3
X—-6y—-z=3
(4+k)x-2y+4z=1
x+(k-)y+z=2 (4
X—6y+(3+k)z=3
3x-2y+4z=0
Xx—2y+z=0 (5
X—-6y+2z=0
2X+Yy+2=3
-2x-3y-6z=6 (6
4x+y+z=9
(x,y,2)=(1,2,3) (7
(x,y,z,t)=(-13,4,-5,2) (8

NN NORY (9
X
yl=|1]¢10
z

NN PINO W IN k= -1 N k=2 ON(11
NN NPOIR W IN k=2 ON
NN PN N,k =-1 DN

m=>5k=9 (12

N2 NONWY (13

20

WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY
© NMPO N — N9 AN




6 P19 GWL mMYION

.%-b YN WP XN A™ Dv N7V 51 02NN D1OD (14
NN NONVY (15
NN NORY (16
NN NORY (17
NN NORY (18
N2 NONY (19
.IN2N NONRVY (20
.IN2N NONRVY (21
NN NONRVY (22
NN NONY (23
(X4, X0 Xg, Xgs X5 ) = (-1, 28,8, —t,—t,t) .2 NN NORY N (24

2 2 -1 1

-1 1 0
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NMLYND-WIXR NMIXMVN N1MLYND NIXMYN

MHNY

AT =—A DN TIVDID-OLINY, AT = A DN NPIVDYD KIPOPN A TPV NXIVN

IRV NNV A-YU N
: (AN IN TNN) 112 OONIAN PIAN N

00 AAT 1
00 A+ AT 2
PIVID-OVIN A-AT 3

ATO IMND NPIVDID-SVIN B-) A-w N
£ 1193 DONAN 120 N

IVRYD->LIN BABABA .1

Vo A-B? 2

VD A2+B 3

. AB =—BA > NN 7T IMNND NPIVID B-) A-v VD
: 1123 DYNAN P20 N

IVD-OVIN AB® 1

.MV AB? 2

00 (A-B)* .3

. AB = BA > 1)) 970 YNINKD PIVD0 YVIN B -) M0N0 A-Y N
NN

VN0V AB L1
JPVN0-VIX AB+B .2

AT IMND NPIVD A B, AB : )
CA'BY =BYA* »5ON
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(3

(4

(s

NOYD Mvn
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nxX"Mvn Y T

MHNY

,rank (A) = rank(AT) LIYNN NN NN (1

1 2 3 4 10
56 7 8 14
A= NNVNN DY
6 8 10 12 24
321 0 -6

,rank (AB) < min{rank(A),rank(B)} vownn nx INNN (2
1 2 3 4 1 2 3
5 6 7 8 4 5
A= B= 92y
6 8 10 12 7 8 9
321 0 11 1
1-k 0 0 0
0 1-k 0 0
A= DNMVNN NN (3
0 0 4-k 1

0 0 0 10-k
.rank (A) NN 2WN

.N>1 9700 VDI NNIVN A PN (4
:127990 X NN

rank (A)=n-1 = rank(Az):n—l N
rank (A)=n-1 < rank(Az):n—l A

.N>1 9790 NPT MXIVN A B O P (5
£127997 IN NN

12970 B N19N2 N, rank (A)=rank (AB) OX .N
.rank (A) < rank (AB)-w yom» .2
.rank (AB)>rank(B) wx ,rank (A)>rank(B) ox .»
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1 -2 3 12 3
A=[0 0 -1|,B=l0 4 5|nm (6
0 0 4 001

. rank(A), rank (B) nxawn .
-rank (BYA") nxawn 2

.N ATON NPYIDI MXIVNINY A B DN (7

A A
. rank(A BJ < 2rank(A)+rank(B) >> 0N

.rank (A)=3-w 75 ,N¥I0N Ay, XN (8
LTI NNRDO5W AL A, A, MNIVN 3 MNMP 2D ININ
A=A+A+A-VTD
MNVN 3-D MNG OY NXRT HAPY NI KD 2D ININ
K DTV MXN 9791 NXIVND 5PHINN NIRYIN NX IDDON

Ay s, Bo g MNMLUNOINY NN (9
: NN NNYLN NN 129N IN INYIN
rank(AB) = rank(BA) .N
rank(AB) = rank(BA) .2
129N N9 BA N¥MVNN )

.Nxm 970N NXMVN B NM, mxn 3700 NXIVN A NN (10
NN
.rank(A) =rank(B)=m N AB=1_ ON .N
.rank(A) =rank(B)=n X BA=1 ON .2
.m=n NIDNIIX BA=I ONAB=I_ON .)
CATA=1, ONAAT =1, DIV IO KY IN TONDINY A DN T

,OMN by, b,,...,b, -1, DN D3O NOW ,DIDN a,a,,...,a, DM F NTwa (1l
.DON D210 NOV
.My =ab; AWND M = (M )i NYIONN DY NNNITONIN WP

I<j<n
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12297 KD NI0NNIY NN N
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229970 N NN

X#0 ,xeR" 930U 75, mxn 9700, R Syn M¥vn A B m»nn (13
. AX # BXx D»pnn
! A—B NNMVNN DY MHITN NN

.NxN 970N MXIVN A B NN (14
NOWNN YW PINS NN, (AB)x =0 NOIYNN HY 1IN Yo NNY LN
.Ax=0
A DY IMTO NV AB DY TRV NN
.p(AB)=p(A) N ,N29N A OX NN .2

NN ND AR, p(AB) < p(A) ORVINDIN )

.NxN 970N N¥IVN A PPN (15
P(A)c P(A?) » M N

.p(A2)<p(A) MNP A2
AV =0 0N Av=0-¥ T2 ,veR" D»pW INOIN

95 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN
© MO N — N AND




6 P19 GWL mM¥IVN

OO MIvn

NN NONY (1

NN NONY (2

.rank(A)=3WN ,k =4,k =10 ONX .rank(A)=2 N k=1 ON (3
.rank(A)=4 k=1,4,10 oN

2) Mayvn . D) NPN MYLN N (4
12) NN MIYLN .2 D) NN MYV X (5
012) NN MYV )
rank (BYA*)=2 2 .rank(A)=2 ,rank(B)=3 .N (6

NN NORY (7
NN NONY (8
NN NORY (9
.IN2N NYNVY (10

1(11
.INDN NONY (12

n (13
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NMIXD? NP - DDNINaN DYWIAMN LY

MHNY

.(-4,-1), (-2,0), (2,4), (4,5), (5,6) : PRI MTIPI WHN MNN (1
.DYMNON DX12>I1 121921551 MTIPIY TN DIPN IO NN INSND

NTIN DY NMIPNA DY PNNY DN DNON ININ DY YIPIAN NXAN NPaVa (2

150

125 B price(x) | Demand / sales (y)
100 . 49% 124

75 69% 95

50 y 89% 71

25 99% 45

’ 109% 18
25 50 75 100 125

I P DI TIPNINM 3N DIDOY T IO NN N¥ND N
TPDINN I XIPI NV I 90090 77 MTIPIM

.54$ NN PNNN DX YIPXAN NN XA DT I NITYa .2
U0 DY MWD MIYNRYN NN L)
91 2N DRV NN NNND T

A0 MAVN

f(x)=0.8x+2 (1

M 119.2 .2 f(x)=-1.7x+211 .X (2
UTINA TMTNY 1.7 SW 111902 DY 1198 1$-2 A8100 DY NN DX 1YY OX W)
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NMIXND? Mpnyn

MYNY

S TPINRDD NPNYN RO OX,MPNYNNN NNX D NIy ,1vap ,15-1 MmHNWI

T(xy)=(x+y,x-y); T:R®>R* (1
T(XY,2)=(X+yY—22,Xx+2y+2,2x+2y-3z) ; T:R*>R® (2
T(xY,2)=(x+z|y]); T:R*>R* (3
T(x,y)=(x,y,2); T:R*>R* (4

T(x Y, 2)=(x+Lx+Yy,y+2z) ; T:R*>R® (5
(BeM,[R]) T(A)=BA+AB ; T:M,[R]>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+cox’ +dx*)=a+bx+cx® ; T:P[R]— P[R] (11
T(p(x)=p(x+1) ; T:R[RI—>PRI[R] (12
T(p(x))=p'(X)+p"(x) ; T:RIRI—>PR[R] (13
T(p(X))=p*(x) ; T:R[R]—>P,[R] (14

(F=C,F=R) T(z)=7 ; T:C[F]—>CI[F] (15
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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(10,0)=(a,,8,,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=|a, b, c, ||y 5y NN npnynn NNONY INDIN .N
z a, b, ¢, )z
T:R™ = R™ May /X 9y0n Myvd NNnYT myv NIM N .2

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
2 (20 P (19 1D (18 D17 1D (16
NN NORY (22 NN NORY (21
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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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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
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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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" SN y’Nn 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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8 P9 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
B
[M] -1 7 NI¥VN PN
BZ
: TINAN NNIYLN NN YN .71

Mg g =M -1
Mg g ~[V]g -2

g )
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8 P19 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
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