(TN OPON MIYN) 2 NION




GOOL

21N Yaw2

D1™YN 1PN

L MLIPNILT .1
24 YT - MNIVN NOOY-DM»NNY DINVPI-DPNNY DY .2
2 99 NY9ON *aNIN .3
40. . ... VTNY-DT) DY PONNN ,0MINMINNIN DXDD2,NPONMINNIN MNP 4
48 . MIONNNMN POIT ,NPININNNIN MPNYD ,NPININNNIN MXIVN .5
S8 NPINDY PO - DOMNDN DIV VY .6
60 . (RQ 79 ,DVS pyvs ,UL py19) N¥»MLNn Hv o3py s .7
www.gool.co.il

4—



GOOL

21N Yaw2

(T8N 2N NAyn) 2 NNAA?X

mvirnivT -1 7a

01Myn 101N

L NPT 299) NITHIN 29D NVIPHIVT YN .1
U n 970N 1YY NVIPHIVT NN .2
) D MLIPNIVT YPIN Y NVIPNIVT 1IN .3
1 MINNYN NN PNIND I D95 .4
14 1121970 NIV MORIP NTINN NNIVN .5
1O NVIPNIVTN OVIDVY .6
20 . DTPNN MNNON OONIN .7
www.gool.co.il

4—



1979 Gml mMLIPNIVT

AT 21 NOTAN a? NVIIMIIVT 1WN

mMYNVY
: (NTYY/NIVY 29D MIN’Y) 9TO NTNN YT HY NVINNIVTN NN VN 5-1 NMYNYA
4 -15 5 2 a b
2 A N (1
2 -1 -7 3 c d
2 1 1 2 1 1 10 2
-2 5. 0 2 -1 .a 4 1 8 .8 (2
0 2 0 10 0 2 0 3
4 0 0 5 1 0 2 5 1000
1 7 2 4 -2 0 6 0 1200
2 al N (3
4 0 0 O 5 3 -7 4 12 30
1 4 -1 1 2 0 5 44 1 2 3 4
1 9 8 3 4
3 0 -50 2
2 -4 1 0 3 (4
4 1 7 0 2
0 0 100
4 0 7 5 0
00 3 0 O
-7 2 1 5 9 (5
30 4 2 -1
-5 0 -8 -3 2
1T T HY MINVNN DY NVIPINIVTH NN 1AYN 7-6 NIINVA
1 -1 -3 0 1 3 3 -4 1 30 2
1 0 2 4 0 1 2 -5 -2 -5 7 4
2 A N (6
-1 2 8 5 2 5 4 -3 3 5 2
3 -1 -2 3 -1 -2 -1 1 2 2 2 -

WWW.GOOL..CO.il 915 103271 INT) 1910702 KON 1IN
© MO N — N AND




1pPH9 Gw‘ muIPNIVT

12 -1 0 -2 1 3 -1 0 -2
34 5 -1 -8 1 5 5 -1 -8
00 2 3 9.2 -2 -6 2 3 9 .8 (7
00 3 1 O 3 7 3 8 —7
00 5 2 7 3 5 5 2 7
13 -1 0 -2
15 -5 -1 -8
00 2 3 9
00 0 4 1
o0 o0 2 7

: NVTYITO NTNN DY 1DOW T HY NVINNIVTN NN VYN 10-8 MONWA

2 5 -3 -1
3 0 1 -3
-6 0 4 9
6 15 -7 -2

(8

-1

(9

A~ BN
~N OO w w
w o O O

(10

o
|
N
|
o
O O W k-

: DAN MY MXIVNN DY NVIPNIVTIY , 2N KOD NN 12-11 MONWA

12 15 18 1 2 3 1 0 2
13 16 19| 4 5 6.2 7 0 12| .N(11
14 17 20 5 79 3 0 2

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




119

GWL MLNIVT
a a+x a+y Yy+Z zZ+X Y+X
b b+x b+yl.2 X y z | .N(12
C C+X C+Yy 1 1 1
-1 4 5 0 1 -12
4 1 4 1 8 4
5 2 0 -4 1 -3 sin®x  cos’ x
2 1 1 0 6 -6.7 siny cos’y 1 .
2 3 4 5 6 1 sinz  cos®1
-5 7 -4 25 -1 -15
2 6 9 -1 3 4
a b c
Jd e fl=4 DM 15-13 MONv3a
g h i
)aAvVN
a g+d 2d
b h+e 2e| (13
c i+f 2f
2a—3d 2d g-+4a
2b—3e 2e h+4b| (14
2c-3f 2f i+4c
0 g+3d 3a a+3d
0 h+3e 3b b+3e
. (15
0 1+3f 3c c+3f
1 0 0 0
a2

.1 b b’l=(b-a)(c—a)c—b) :72 N (16

c c?

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

© MO N — N AND



S GOOL

muIPNIVT

N

2 3

= = = =
- N < X
<

2

.det

~ P P P

IO T T o

T N N T S

= (=0 ==X -yt - y)(t-2) 33N (17
VA

:2wN (18

P P X
P s X

: DYNAN DYYON DY MY (19

77702 MYTN N TON B-Y A NYYII MNIVN DY MINN) N
.(A<k<n) k-nnMva
K- DMWA I YT TN B-Y A MINAIVND NN NXMIVN CONN
.B YV k-n nMwm A DY k-n n7vin Do miv NN DY
JA[+|BHC|»momn

d
[
n
S

~ O . D

a b ¢ d e a b ¢

f g h i | f g h

k I m n o+ Kk I m

p q r st p q r
2a+1 -2b 1 x y -a-1 3b c-1 d-x e-y

:)avn A

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

© MO N — N AND



1pPH9 Gml mMLINIOT

OO MIvn

-1 29 .2 ad—-bc .8 (1
14> -3 .2 -1.8 (2
—300.)> 234 2 24 .N (3
9 (4

6 (5

3 0.2 0.8 (6
104 .) 44 2 24 .8 (7
120 (8

114 (9

6 (10

www.GooL..co.il : 9nN2 MNINS (11
NN MNIND (12

-8 (13

16 (14

9 (15

NN NONRY (16

NN NORY (17

(k-1)"(k+4) (18

0.2 NN NONY N (19

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




119

GWL muIPNIVT

N TON N?222 NLINIVT W0

MHNY

: DONAN DYYON HY Ny (1
DPY NN A, = (3;) N¥IVHNN DY NLIPNIVTN NN VN .N

1 i=j<n
"= a 1<i<n, j=n
U a 1<j<n,i=n
0 else
NI NNIVNN , ..., @, , DPYNNN DMIADNN DY DY IPN NIY .2
0 1 0 - --- 0
o 01 0 -~ O
1A= ‘ : 229N
0 -+ - - 0 1
8, a - - - &

n-1

DT OY NN A, = (8;) NXIVNN HY NVIPPIVTN NN WD

(2
j i=j+1
.a;=1n i=1 j=n
0 else
N -1 MVP NYIVNN NITINAY N DY TIY OMP ONN
1 i=j=1
i —_
a=1. J DT DY NINM A= (a;) NYIVNN IWND [A] IXI1IVN (3
J 1<]
—j i>]
gy =i—j| oy nmn A, =(g;) N¥IVNN DY NLIPNIVTN NNIAVN (4

a —_—
.4 :{b i jJ DT 9y MY A= (g;) NIVNN IWND [A] INIIAVN (5
+

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




1pPH9 GWL muIPNIVT

: N>19YNRD , N ITON NNIAN NVIPNIVTN DR IAVN (6

-1 2 2 2 ... 2
4 -2 4 4 4
6 6 -3 6 -- 6
18 8 8 -4 8
2n 2n 2n 2n --- -n

DT Oy NN A=(a;) NYIOVNN IWND |A| NNIVN (7
a; =min{i, j} .N
a; =Max{i, j} .2

1

min{3(i-1),3(j-1); 1<i,j<n
.aij:{ B0-D.3(1-bp 1<i DT OYINM A= (g;) N¥MONN (8

1 i=lor j=1
J Al PR YVN
min{k(i—-21),k(j—-1 1<i,j<n
. = tk(i-D.k(i -} _ . ~ OOy INM A=(a;) N¥MOVNN (9
1 I=lor j=1
11991 NNIVNN K MAPN DY DIV IIN N2V INSD) | A| NN IAYN

: N>3 WYX, N 70N NNRIAN NVIPNIVTN NX IIVN (10

0111 1

0 i=] 1 0 x x X

a—l 2<i<n, j=1 1 x 0 x X
Yol 2<j<ni=1 1 x x 0

X else X X

1 x X x 0

ij EN
A= i YT 5y DM NHY DIDRNIVY NN A= (a;) NN (11

.D, = A | DxI2WN
.DYRNY DXNVPN DMNKY DI Y P91 NINK TIT2 NT 9NN NN : NN

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




1pPH9 GWL muIPNIVT

a =]
gy =1b  i=j+1 OOy M A=(a;) N¥IVNN (12
c j=i+l
.D, = A, | 2¥NT NDI NNON INSND .N
avMm a=3,b=1c=2 "N .2
.0INIVTN NAY MO NV .1
.N=20 72y NLINHIVTN NN .2

A, NNV MM (13

: ININ NNYN MDY NN DOYNIN N N¥IVNI

NNYD NMIVYN NNYN PA,NNINRD NINYD INYRIN NNIVN P2 DXONN
DNV PONNY AN I XDV TY NI T NININX MDD

. B N VN 0DaAPN TONNN NO2

JA] NN | B| NXIAWN

0 1
20 N>2WNd D, =| . NN HIWN (14
1 Onxn
1 i+j=n+1
. C|ij = J : YN
0 else
2 1
2
DOY2V n>2 IWNRD D, =det ) NN avN (15
n 2 nxn
i i+j=n+1
. dij = J : DAVN
2 else
a b
b
JYav n>2 IWND D, =det . NNIIVN (16
b a nxn
b i+j=n+1
. dij = { J : DAVN
a else

DY INIIN A, = (3;) NIVNN HY NVIPNIVTH NN I2WN (17

.a; =min{i,n—j+1}

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




1pP79 Gwl mvIPNPIOT
n n-1 a2 X
n n-1 X al
a
o ’ al N>2 9WND,n 7700 NNIN NLIPNIVTN NN VN (18
n X 2 al
n a'n—l 2 al

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




1pPH9 GWL muIPNIVT

OO MAIVN

3,20 DNPNONNIN A.a |Aa—-(n-1)a’ .N (1

N> .2 -D™n! N (2

|Al=n! (3

|Al= (D)™ (n-D2"* (4

| Al=(a—b)"?[a+(n-1b] (5

(-3)"*(2n-3)n! (6

|Al=(=D)™n .2 |Al=1 .8 (7

|Al=2-3"2 (8

k=000 k=1 ON PN OX 1290 NIV | Al=(k-1)-k"? (9
| Al= ()" x"2(n-1) (10

D, :1+%n(n +1)(2n+1) (11
D,=aD,,-bcD, ,, D, =a’-bc, D, =a’-2abc .N (12

D,, =2%-1.2.a D, =2"-1 .12

(-)2|A| neven
n-1

(-1) 2 |A| nodd

|B|= (13

n
(-D)? neven
" n-1

(-1 n odd

D (14

n+2
(-2) 2 2(n—2)! neven
- n+l

(-1) 2 2(n—2)! n odd

D

n

(15

D - (_1):_(1b_a) “[b+(n-Da]  neven 16
(-1) 2 (b-a)"*[b+(n-1a] n odd
B (—1)n7_l n odd

n n-2 .
2

(-1)

D (17

1
n even

a,(-1)? (X—,)(x-2,)-.(x—3,,) neven

8,(-1) ? (x-a)(x~a,)-...(x~a,,) n odd

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




1pPH9 Gml mMLINIOT

NIVIINIVT Wavn a? NLIINIVT YN

MHNY
JA|=4,|B|=2,397T00 M¥I0N B-) A OO NN 2-1 MONVA
)avN

|4A?B%| .2 |ABA7BT| .N (1

|—2A?A"adjB| .2 |-AZB"A*| .N (2

.(PQ)APQ=B : M) (3
JAl=[B] : 9N

JA|=2 ,2AB+31 =0-W 72,4 770N M0 MM B-Y A : )y (4
I B| Ax1awn

.A+3B=0, B?’-2A™" =0-¥ 72,3 7T00D M9 MX0VN B-1 A : ) (5
J AL B X Yawn

.\adj(AW) = A" .2 |A1|:|%| Ao (6

DN VTN TIVDID-YVIN NIV A M PNy (7
. Al=0-w 9N

129N B-1,2AB=B"A* || A|=128 , n 9TON N¥IVN A M) (8
NN OINSD

-det(A,,)=2, det(B,, )= : M (9

W

.det :1AVN

E B—n A2n
3

11 WWW.GOOL..CO.il 915 103270 INT) 2210702 89N NS
© MO N — N AND




1pPH9 Gwl mMLINIOT

a c d
-b —d
.M = a ¢ N (10
- d a -b
-d -¢c b a

det(M) = (a2 +b? +-c2 +.d?) » oMM

OO Mvn

2% 4 4 N (1
21 A -8 .8 (2
NN NYNRY (3

81
— (4
32 ¢

|Al=18,|B|=-2/3 (5
NN NORY (6
NN NoRY (7

7 (8
4" (9
.IN2N NONRVY (10

12 WWW.GOOL..CO.il 915 103270 INT) 2210702 89N NS
© NMYD N — N9 2ND




1pPH9 GWL muIPNIVT

R 222
MHNY

992 D92 NIIYA MXNWHND MOIWN NN IIND 3-1 MONVA

X+22+5t=8 3
-2X—-6y=-8 3 A X8+Z_21 ’ X+2y=5 1
5X+3y—7z+4t=5 X+y+oz= ¢ 3x+4y=11
2X+32=8

2X+5y+44z =51

kx+y+z+t+r=1
X+ky+z+t+r=1

X+ Y+kz+t+r=1 :MRXNWNN NOWN NN (4
X+y+z+kt+r=1
X+Yy+z+t+kr=1

TN PIND NOWNY K DY TIY DX MY N

1
TX =2 120 P NINg NOWNY Kk S TIY NHPR MY .2

1
TX =513V P NIne NOIWNY MY k OMP OND )

-Y DM»PNN NIONA IN TN PNIND NIIWND OXY I T
X=y=z=t=r

NxN 70N NPWHRN M0 A B v (5
N9 IN YD) N ONM IYAP NINAN NNYOIN NNN 9D N2y
A =0-w 1 IR, PN 01 Ax =0 IINMINN NIWNY DN .N
JAE0 W, PR PN DO (AA)x =0 TPRINNN NIIYNY OX .2

JAJ=0-w Y1 IR, PR N9 0P (AB)X =0 TP1RIMNN NOWNY DN .)

PID MAIVN

x=Ly=2 (1
x=1Ly=L2z2=2 (2
x=y=z=t=1 (3

.INOWN LT ND D k=-2.2 kzl k=-4 .N (4
DI ND ) JMDIND 2 MDIND X (S
13 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

© MDD N) — N9 AN



1pPH9 GWL muIPNIVT

N21an NXMVYNI N'ODX?pP NTINX NXMvn

MHNY

: AT AN DNYAY, adj(A) DPOOPN NTIAND DX IYN 3-1 MYNYA

1 0 1 0 2 1 1
01 0 O 1 2
A=l o 1 1| 3 A=l0 2 -1| (2 A_(34j(1
00 1 1 5 2 3
9 26 -1 14 10
13 -7 87 4 0
A=71 35 3 0 Of:pm (4
17 2 0 0 0
2 0 0 0 O

-(adjA),; :1awn X

. (A‘l)L5 wn .2

MN YD IWUND ,£1-D Y A 112970 NXIVNI DY NVIPHIVTIV ININ . X (5
DYV DN oN Aty A
,D05VW D90 DN A DN Y |Al=1 DN INIOIN .2

.DMYY DM9DN DN O) A N Y 1IN

.N12%9M INNNN TPYIVN NXILVN A-Y PN (6
NNNN THPYWN AT -Y INOIN

N A-Ww M (7
Man AT 0N adj(A) DY ININ

M9 NY C,D-ymaan A B »ynm (8
111297 NINAN MNIVNN DN
AB .n CD .1 AD ) A+B a2 C+D N

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




1pPH9 GWL muIPNIVT

4 0 7 5 0
0 0 3k O 0
DPINNY | -7k 2 4k Kk 9+k | N¥IVNN OMIY k MY NNINSND (9
30 4 2 -1
-5 0 -8 -3 2

.B#0-1 970 IMNN NP MHI0N A B-w 11 (10
: MIXAN NIYONH NNN 93 127397 N NN
.A=0 X ,AB=0 DX .N
.A=0 N ,|AB|=0 DN .2
JA=0 w,|AB[=0 DX .)
JAl=0 W ,AB=0 DX .7

A5, By M¥IVNONY MM (11
: MININ NNYOLN NN 127797 IN NN
| AB|< BA| .N
adj(AB) = adj(BA) .2

,4-2 VUNRIN NTINYN DA T DY A, NXIVNN NYIAPNN B ON (12
:9 v |adj(A)-B| N
A&|AP N
4B .2
4B
4|AP 7

S i+ -1 nD»pNn n>3 170N A= (aij) VI NNV NN (13
: DINAN DINYLNN NNN D 15191 IN NN
|Al=4 N
9N A A
adj(A)=0 .
|Al=0 7

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




179 G N PN L muIPNIVT

SIN, A TPV NNIVN DY MNTHN NNSN NN G DX (14
.adj(A)=adj(G) o» det(A)=det(G) n1ona .N
.adj(A)#adj(G)w o Tx ,det(A)=det(G) n1ona .a
.adj(A)=adj(G) nona T~ det(A) = det(G)-w yon» )
D) NPN NNWN GN LT

2=l :;j-w 19,122 YTOD NI NN A=(a;) Onn (15
:D»PNN NIONAIN,L<i, j<n 935
|Al=nt-1 x
NMNA 2

90 XY adj(A) )
.|Adj(A)|>214 '8 ,n=4 DN .7

.N2>4 3700 NI NNIVN A OIN (16
: MINRAN NNYLNN NNX 9 12397 IN NN

.adj(A)=0 n1d5na N, rank(A)=n-2 DN .N
DMOUPD-YVIN adj(A) NN IN,MIVDD-YVIN A DN .2
.A=0 n7On2 N, adj(A)=0 DN .)

,4 59 MIYNRIN NNYN NDAON 7Y A-N NDAPNN B 121 NYdIVN A (17
2y adjA-n noapnn adjB N
49 MIYNIN NNYN NYION .
49 MIYRID VD NNV DD NON
.49 NNYRIN NTINYN ND9ON
.49 NNWYRIY VYD NTIY DD NYION
.712123 NN NIV N .

90 U %

J

| Adj ((-1+1)A)| =i 1»P1N 59700 NI NYMIOD A NN (18
.|det(A)| yawn

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




1979

Gwl mMLINIOT

LN TON I NNV A D N (19
: ININ NNYLN NN NN

1990 Adj(A) < N9 A N
Adj(A™)=(Adj(A)" 2
|Adj(A)[ = A"

17

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




1pPH9 GWL muIPNIVT

OO MIvn

. 4 -2 2 1
adJ(A):(—s 1} Al:(1.5 os5) @

8 -1 -3
adj(A)=At=| 5 1 2| (2

-10 1 4

0 0 -1 1 0 0 1 -1
T L B P LR S

1 0 -1 0 -1 0 1 O
0.5.a 240 .N (4
NN NORY (5
NN NORY (6
NN NORY (7
SONND D IYTOIMIND 2 JYTONMIND N (8

.N2%97 .1 O ND LT
k=0 oxpMNONX (9
NN NONRWY (10
.IN2N NONY (11
7(12
N2 NONRVY (13
T(14
7(15
.IN2YN NONRY (16
T(17
5
22 (18
.IN2N NONRY (19
18 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN

© MO N — N AND



1pPH9 Gwl mMLINIOT

nvIINMIVLTN VINY

MmNy

SPPTIPTPY NP9APNN NLY NXIIAVN N (1
(-1,0),(0,5),(@,-4),(2,1) .2 (0,0),(5,2),(6,5),(11,6) .1

.(0,0,0),(1,0,-2),(1,2,4),(7,1,0) : PVTIPTPY N2>2pNN NS NN IIWN .2
.(3,3,-2), (-1,3,2), (1,1, 1) : THTIPIN TIT 1IN NN RNV INSD )
.(1,2),(3,4),(5,8) : PTIPTPY UIWNN NOY NN VN T

.IVIPNIVTI WNHNYND W DT 9NN DYYONN TNN YOI : DIVD

NOYD Mvn

2.7 3Xx—y+4z+2=0.) 22 .2 14 2.N 31N (1

19 WWW.GOOL..co.il 95 103291 1T 910702 NN 1INAY
© MY N — NN ANd



1pPH9 th muIPNIVT

D'NTRPNN NMINN 2N

MONVY

,7-2 INWNIN NTINYN D957y ,3x3 A NNMVNN NYaAPNN B oN (1
:No7 [adj(A)B| WX

B[
Al 1

1IN, B0 ,7TOIMND NPT MYI0N A B (2
.A=03N,AB=0 DN .N
|A|=0 1 ,AB=0 DN 2
.A=0 N ,|AB|=0 OX .
.|A|=0 w~,|AB|=0 ON .7
012) NN NN X .1

:NIONA IR, 3x5 NNMVN A ,5x3 NIVN B (3
det( AB) =det(BA)

rank (AB) = rank (BA)

rank (AB) = rank (BA)

adj ( AB) = adj (BA) 4

D) NN NAWN G .»

N
|
D

,7 9 MVYNIN NNWN NYAON Y A-N NDapnNn B,y nydvn A (4
oy adjA-n nvapnn adjB N

759 MMIYNIN NNWN NDaON .

799 IYNIY VIO NNV DD NYAON

799 MIYNIN NTNYN ND9ON

759 MNHUNIY VIO NTINY DD NYIN

.712123 NN NN N .

0 U X

J

<0 WWW.GOO0L.CO.il-5 193271 w77 010902 N )1nab

© M5O NY — N9 AN




119

Jala mMLINIOT
OUUL

: ©OPNN NIINA IN . Nxn ITON NPYWHN MXIVN A B P> (5
;DY MNING MY N»P (AB)x =0 NMINMINND NIWNY DX .N
.|Al=0 n7oMa W
,(AB)x =0 1P21mNN NWN5 0-n NNV NINS DMP OX .2
.0-n MY NN 0P (BA)x =0 13)0NN NOIWND IN
CAZ=0-vW P10 IR, TN PING DOP Ax=0 TPNIMIND NIIWWNY DN .
/PO NS OO (A'A)x=0 7NN NIWNRY OX .7

JOANY NMON A DY MMYN IN
.1Y10) NN NN GN .10

: DPPNN NIONINN . N=4 TTON NPYHN NPT M0 A B m»nn (6
.adj(A)=0 n7oN2 X, rank(A)=n-2 DX .N
IOVDD-VIN adj(A) NN IN,MIVDO-YVINA DN .2
.A=0 NDN2 N, adj(A)=0 DX )
D) PN NN 9N T

L3y =i+ j-1-¥12,n>3 TN NI NYION A=(a;) XN (7
: DPPNN NN N
Al=2 N
A=0 2
TNV NPON-NTIA MTNY )
adj(A)=0 .1
.119)2) PN NN X .7

[adj(~1+1) A)| =i-w moan 5 TN DI NN A NN (8
D MY NVIPNIVTN DY VINININ TIYN IN
2 n
-3 A
0

£
8

NI NN NN 9N .10

21 ;
WWW.GO00L.cO.il-5 1793270 1T 910702 891D 1IN

© MO0 N — N AND




119

Jala mMLINIOT
OUUL

CAZ=2AB =1, MM»PNN nxn TN TON M¥VN A B N (9
:DMPNN NIDNA N
.90 B N
A=0 2
PO PIND ABx=0 NOWNY )
AB=BA .7
19123 NN NN G .1

AN A TPYIDT NNIVN DV MHNTHN NNNN NN G ON (10
.adj(A)=adj(G) DO det(A)=det(G) NN .X
.adj(A)=adj(G)wom» X, det(A)=det(G) N1dON2 .2
.adj(A)=adj(G) N1oN2 TN, det(A) = det(G)-v 1om» )
1212 NON NIVN X T

3, ={; :; j-\v 19,122 2700 TN NIVN A=(a;) N (11
:DMPNN NIDNA N LI, j<n 535
|A=n-1 .X
|A|=0 .2
JPINOPD NMON-N01 A MTIY D
adj(A)=0 .7

.IND) NN NAIVN 9N

=]

: ©OPNN NIDNA IN . NxN ITON NPWNHN MNP0 A B Y (12
A =0-w 391 N, R PN 0»P (AB)Xx =0 1330INN NIWNY ON N
,(AB)x =0 11mNN NWwno 0-n NNY NING D»P DX .2
.00 NN PIN O»P AX=0 NINMNN NIIWYWNY IN
A? =0-¥ 191 IX, TN PINS DYP Ax=0 NINIMND NN OX )
MMM IN, PR PN DR (AA)x=0 7NN NIWNRY OR .7

OINY YNNI A Yy
.712123 NN NN GN .1

22 ;
WWW.GO00L.cO.il-5 1793270 1T 910702 891D 1IN

© MO0 N — N AND




1979

2 (5

7(10

Gml MLVIPNVIOT
M MAIVN

T (4 T (3 2 (2 T (1
T (9 T (8 a (7 N (6
T(12 (11

25

WWW.GOO0L.CO.il-5 193210 w77 010902 N9 )Inad

© NYD N — N 2Nd



GOOL

SN0 Hravw2

(T8N 2N NAyn) 2 NNAA?X

N - NMIXMLN ID?-DPNXY DPNVPI-D™NXY DY - 2 219

01Myn 101N

2 2VIN DIN - MYIVN NOOY .1

www.gool.co.il
23

4—



2 P9

val ...29-DMNNY DMNVPI-DMNNY OIITY

2A1Y'N 2N - NIXMvn 1022

MHNY

:4-1 MONYA MINIVNNIN NNX DO Y
IMOIN NNIVN INND N

IMNN DN IND .2

DNNY TIY 95 DY II2ITNRN 212270 NN DONNY DIV INSD )

DNNY TIY DI DY IUNINDN 21271 NINY DONNY DXANIN INND T

LOMNIY DINOPYIRSD .1

OIS NN NNIVNN ORN WAP )

DMNNDOY ,NOIO5 MHIN NXIVNM DTN 3

JPNDION NNMVN D IWNL,PTAP =D -w 2, P 129N NY¥IVN INND MDD

A% 3apn )1DOYS MNP NYIVHM NN .N

SYN9NN DIDIN NN INNND .V

LDMNNYN IV 290 ND9N NNIVNN OXN WIAP D

T293 1) A Rya AT AN INDLA NN NNV NTNI

11

A=0 1
00

-1 3

A= 3 -1
-2 -2

o

(op]

(2

(4

JODIN IDMP VAVYNI YINOYW TIN

0 2 -1
A=0 2 -1| (1

01 O

1 01
A={0 1 0| (3

1 01

LDMNNY DINLVPIF) DMNNY DYDY INND 6-5 MRV MXIVNNN NNN DD N2Y

MR NOOT,NOIDD NN NNV NTIIA

JPNDIONR NNIVN D IWRI,PTAP =D -w 75, P 122970 NYIVN INYND I

.R Syn oy C Hyn oys N9

-1 3 -2
A= (6 A= (5
1 4 4 -1
24 www.GooL.co.1l-9 193271 INT 710702 XY NIND

© NSO N — NN aNd



2 P9 val ...29-DNYY DINVPI-DMNRYY DY

: DMNNY DMNVPIF) OMNXY DY INSND 11-7 MONRYI MNIVNNN NNX DD NIY

1 -1 4 4 -1 -1
A=[3 2 -1| (8 A=l1 2 -1| (7
2 1 -1 1 -1 2

11 2
A:(ll (10 A=|1 2 1| (9
41
2 11
1 1
A=[-1 1 1|11
1 -1 1

.3x3 7T0N DOV VNN NNIVN A NN (12
0 1 -1
V=0, v, =[1],v,=| 1 | ONNYIVNN DY OMNIYN OMNVPNN D N
1 1 0
A =6,4,=2, 1, =—4 : D»NNYN DXIIYY DIINRNN DM
LA NXIVNN NN INSND

, 3% 3 TON NI MWNN NNIVN NPMP ONXN AP (13

1 4 7
WV, =2, v,=|5],v,=| 8| DMONY DMNMVP NOYI
3 6 9

A =1 4,=2, ;=3 :0"N3YN DY DIIRNNN
DMNINRYA  NINRT NNV NP DTN

www.GooL.co.1l-9 193271 INT 710702 XY NIND
© NSO N — NN aNd

25



2 P9 G/WL ...29-DNYY DINVPI-DMNRYY DY

NOYD Mvn

x -2 1
,X=0,x=1.) p(x):x(x—l)2 A 0 x-2 1|.8 (1
0 -1 x

1NN x=0 DY OIONRN 112 ,2 XIN X =1 DY MIDONN N
1700 DY -V, =sp{(LL1)} T

1 700N 1127 -V, =5p{(1,0,0)}
mmno.na (111),(1,0,0) .0
299N DIPDIN D) NIN MIMNND DINDN — m(x) =X(x—1)*> deg=3 .0

NI NI D
x-1 -1 0
x=1x=2 ) p(x):(x—l)z(x—Z) A 0 x-1 0 |.x (2
0 0 x-2

1NN x =2 DY OIONRN 21297 ,2 NN x =1 DY MIDONN 21N
1900003 227 -V, =sp{(1,0,0)} .7

190003 2127 -V, , =s5p{(0,0,1)}
;mno.na - (0,01),(1,0,0) .0

29PN B NI OIMNNA DN — m(x) = (x-1)°(x—2) deg=3 .0

%910 0
x=1 0 -1
x=0,x=1Lx=2.  p(x)=x(x-1)(x-2) .2 0 x-1 0 |.NX (3
-1 0 x—1

170N - x=2,1 OIDON DY - x=1,1 OIDON DI~ x=0
1 90MND 1 - V, o =sp{(-1,0,1)} 7

17000 127 -V, =5p{(0,1,0)}

1
[N

A sy mmma (0,40),(1,0,1), (-1,0,1) .0

'U
Il
=
o R O
N

22016 0 22016
IPMNY D m(X)=x(x-1)(x-2) .0 0 1 0 |.n
22016 0 22016

26 www.GooL.co.1l-9 193271 INT 710702 XY NIND
© NSO N — NN aNd



2

P79

‘E/WL ...29-DMNNY DMNVPI-DMNNY OIITY

x+1 -3 0
p(x)=(x—6)(x—-2)(x+4) .2 -3 x+1 0 |.N (4
2 2 X-6

X=6, X=2, X=-4 )

170K - x=6,1 :07OX DI — x=2,1 DNIAOR DN - x=-4

Il
O O
e

o

1900003 2927 -V, =sp{(0,0,1)} .7
19000 227 -V, , =sp{(L11)}
100N 21 -V, =5p{(-1,1,0)}

[N

3 DO ) (0,0,1), (-1,1,0), (111) .n

92017 | (__11)2017 92017 _ (__11)2017 0
l 92017 _ (- 4)2017 92017 | (- 4)2017 0 n
2 _GL7 4 9207 _GR | W17 o 2017

.N2%9N D m(x) =(x—6)(x—2)(x+4) .0

.DMNYY DXNVPN DMNNY DI PR IO, R Dyn NN PR (5

Vot oi = (1-1,2) Vo 5 = (1+1,2) , x =12 : C Dyn

1+1 1-i 1+2i 0
A= ,D= )
2 2 1 1-2i

1259 TN NI .V, =(-11) : D»NIY DNOPY, x=3 : DPNYY DY (6

\Y
Y

X=—2

X=—

)X =2, X%,, =3 :0”08y 00y (7

;=(101), v5=(110), V,,

:(—1,1,1), s =(121) ,V,, =(-141) ,x=1 x=3, x=-2 (8

1:(—1,0,1), et = (11,1), el = (1 21) x=1 x=4,x=-1 (9

V. .=(12),V,, =(-12) ,x=-1 x=3 (10

Vosom =(1 J_|1+J_| 2) Vi =(L11) , x=1x=1+3i (11
x1\/_ (1+J_|1 \/_I )

=(111) : ©»nxy 0NV

-1 3 0
A= 3 -1 0] (12
-2 -2 6

N0 D PR (13

27

www.GooL.co.1l-9 193271 INT 710702 XY NIND
© NSO N — NN aNd




GOOL

SN0 Hrawvw2

(T8N 2N NAyn) 2 NNAA?X

nnMa n?acm ann - 3 1a

01Myn 101N

28 N9 ND9ON *aNIN .1
30 PNIRM NI .2
3 DYNVP P2 TOINT ,NIMY-UIP PNV ON .3
3 NYIMNNIN .4
L YIMINNIN OHYN .5
www.gool.co.il
27

B T



3P th 99 12951 Y2ANIN

n’nna n2acn ann

MHNY

TR, v=(Y, Y, ), U=(X,%,) D0 Mwbdh (1

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

TR -2, v=(Y, Y, ), U=(X,%,) DO v bdh (2

AU V) =Xy, = 3%y, = 3%y, + kXY,
1R?-2 19029 NY99HD INNN Y0 NITHINN K 12PN YW DWW IR Y

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

. <U,V> =X Yy HKX Y5+ X, Y, + KX ) + XY,
1R®-2 19029 NY99HD INNN DIY0 NITHINN K WP DY DWW IR Y

SR,V =(Ve Y, )y U= (U, Uy ) DO NV DD (4

n
.DNWY DMIAPN DMON ki,...,k, IR, (U,v) =D Kuy, : TN
i=1

.R™-2 19929 NH991D NYTHIN DYYD INDNN D ININ
11<i<n 535,k =1 ON N2ApNNN N2950N YN

(AB)=tr(B"A) : ™0, M, [R]-2 A B m¥M0On- 0w 535 (5

-M_ [R]-2 7129 159510 nNnn 985 NATHNN ONNIPTA
NDIIRN MDN DO MDD ,(NAPY) trace NN NN IO tr

b
(f.g)=[f-gdx :m,Clab]-1 f, g nrypno MY 9y (6

.C[a,b] -2 719 15350 MK H>¥9 NITINN ONN IPTa

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




3P GWL 99 12951 Y2ANIN

B={(110),(11,0),(1,0,0)} NHIapn nNayw ,R* 5y 119 N9 MM (7

AINIMNNN D02 INNN
D555 DYNVPI MY SV 1PN NYIINN NN IAYN

(4% %) (Vs V2 ¥3)

NOYD Mvn

029 N9991) INNN XD NITHNN (1

k>9 (2

-1<k<1l (3

JPVITIVON NINAN NDAONN NN DIAPI,1<i<n 530 k =1 My (4

M. [R]-2 70129 n995m nnm 1 hnn - (5
.C[a,b] -2 771375 N3 MK NATIAN (6

1 -1 0)\y,
(X%, %) -1 2 1|y, | (7
0 -1 2)\y,
29 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

© NMMPO N — N9 AN



3P GWL 99 12951 Y2ANIN

NAINM NNManN

MHNY

u=(1-22), v=(3,-2,6), w=(5,3,-2) : R*-2 D>N0Op nvidw oonm (1
:12wN , R*-2 1990 192910 NY9515 DN»NNA

(u+v,w) .7 (v,w) ) (uw) 2 (uvy .N
d(uv) .n lu+v| 3 V| Jul -
v a .0
: M, [R]-2 mxon wvidw mnny (2
(10 9 Sj [2 3 4} (3 -5 2]
A= , B= ,C=
7 65 56 7 1 0 4
/M,s[R]-2 (A B) =tr(B"A) mm»9n nbaono on»nna
:)AVN
(AB+C) (AC) 2 (AB) .N
1Al (4A+10B,11C) .n (B,C) .7
A v d(AB) .n Bl
: C[0,1]-2 @m0 NWOY DN (3
P(X)=x+3, q(x)=3x+1 r(x)=x"-4x-1
1
,(p,q):j p(x)-q(x)dx : 13297 N29215 OH»NN2
0
:)AVN
(p.g+r) (p,ry 2 (p.ay N
P d(p.q) -1 [l
30 WWW.GO0OL..CO.il 915 103270 INT 2910702 KON NN

© MO N — N AND



3P GW‘ 99 12951 Y2ANIN

u +v||2 = ||u||2 +2(u,v) +||v||2 NN (4
Ju=vlf =l —2(u,v)+|v[" - 3ron (5
Au=v,u+v)=|ulf =[v[f :on (6

Ju v+ Ju=v]* = +2|ulf + 2|V e (7
.%(”u v —Ju—v[) = uv) n @8

Jul=a, Ju+v|=b, Ju-v|=c :D»PNRN DNOVPY u,veV P N VI (9
Au,v) I v IR OINSn

OO Mvn

-8 .7 -3 -5 .2 19.8 (1
J20 .n J96 3 7 3.0
(E 2 Ej N [1 2 2]
7 7'7) 3’ 3'3
-3168 .0 24 1 173 -12 A 185 .N (2
3 5 2
1 0 124 .N J139 3 J355 )
3551 0 -4
37
3 T -05833.) -9.5833 .2 9.N (3
x* —4x-1 4
—13 . 5 .l—]
77
15

NN NONY (4
NN NORY (5
NN NORY (6
NN NORY (7
NN NONRY (8

2 2 2 2 2
M= )=

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




3P Gwl 99 12951 Y2ANIN

DMV YNy p 1Mvy KR

MHNY

JQuv)| = Jull- V] 1m0 ©57 UV DR 2 )N

.DOUNN D00 Y, Vyreo Yo ) X Xoreoy X, VTP

(XY ot XY ) S (XX X2 ) (Y +YE oY) 22 00

.[a,b] MmoN yopa My nYpNa f,g P
b 2 /b b
U f (x)g(x)de sUfz(x)]ng(x)J ¥ NN

: DYNIN DXDYON Iy DY
CR" -2 NPROMOPINY U =(U;,.0 U, ), V= (Ve Y, ) 0D ) LN

Juy, + .+ Uy, [ <105 350
U=(u,..,u)eR" -w N 2

AU +.4+u ) <n(u?+...+Uu?) D oN
1 n 1 n

.4 +a, +...+a, =1-¥ 70 011N 090N a,4a,,...,a,~Y NN

o +4fa, o+ Ja, <Jn o mon

o[k _ [n®+n
5 /— < 4/ PNYNHON DX INIIN
ke VN 2

Y8, =1 M
i=1

a.2
+ +..+—"

‘a,+a, a,+a, a,+a

2% 2N

(1

(2

(3

(4

(5

(6

(7

32 WWW.GOOL..CO.il 9115 103270 INT) 1210702 KON NN
© MO N — N AND




3P GWL 99 12951 Y2ANIN

Dla=Y b mdnm (8

n a2
5 >= Za "IN N
T a +h 243
2 2 2 n
U S S N, Y 8 =1>2Nm .2
a+a, a+a a,+ta 2 i1

Z zZaibi MNP (9

i=1

(R | pRmATR

o |_QJ

: DYNAN DYON DY Y (10

DI N

(a+b)

n

" ap Daxh

<=5y

n

2
Ta+h 513
i=1

i=1

u=(12,2), v=(-2,1,2) 0>10pNn %V ya MM NN 12vn (11
.R*-2 7071000 119290 1935107 ON*A

,U=(3,4), v=(12) 00PN MY 2 MNP DX 12WN (12
.R?-2 ,<(x1 %, )+ (Y, y2)> =X Y, — %Y, — XY +3X,Y, 79290 179515 oN*a

,q(X)=x*-1 p(X)=2x-1 2w & NN N2Y cosH NX INNN (13

1
.C[0,1]-aw (p.q :j p(x : PN ND9OND DNMNNA
0

’A:(Z 1 j B:(O _31) PV 6 TN NIY €00 NN NN (14

‘M, [R]-2 (A,B)=tr(BTA) : 71290 Nb9315 ON»NNA

33 WWW.GOOL..CO.il 9115 103270 INT) 1210702 KON NN
© MO N — N AND




3P GWL 99 12951 Y2ANIN

Ju=v]=2 ©r»prn N MNP u,veR" P (15
2IWN HY TNN DDA NIDD NIONA DN V- U - INDIN

OO Mvn

NN MONY (1
NN TORY (2
NN TONY (3
NN TONRY (4
NN NORY (5
NN NONY (6
NN NORY (7
NN NONY (8
NN NONRY (9
.INON NONVY (10
0=63.61° (11
6=9.44° (12
cos@=0.173° (13
cos @ =0.00036° (14
NN NONRY (15

34 WWW.GOOL..CO.il 9115 103270 INT) 1210702 KON NN
© MO N — N AND




3P GWL 99 12951 Y2ANIN

N2IMMNNN

MONY
RE-2079mn N u=(1,2,3), v=(4,7,-6) D NOPNN M INNMN (1

u=(1k,3), v=(4,7,-6) ©M0pNn My, k ¥1apn 5w 1oy DN INSD (2
R*-2 099NN P

RP-2u=(1,2,3), v=(2,57) 00PN MUY IHINDD DTN NOPIINSD (3

p(x)=2x-1 q(x)=6x"-6x+1 01219191 VNN (4

1
(({p,q)= j p(x)-a(x)dx 19N N9 ©N*I) [0,1] YOPI ONIMNINNIN
0

: 199939 NYAON PTN (R H¥N n> NN om»han anm) P [R] anna (5

KMMMU»=§pwmwkp@M@%ﬁ@MGHW+MMMM
: DI D ININ
p(X)=x(x-2)(x—4)(x-6), q(x)=x(x-1)(x-3)(x=5)(x—-7)

2¥9 NYTINY 1PNHNaN NY9ONN BY , P, [R] 207170 129X D9ONNNIN

k 1 4 -1
.A_(s _1), B—(Z 3j:nm>wn>nwnmn3 (6

/M, [R]-2 (A B)=tr(B"A) : o391 199505 DN»nna
PHMNNR 5790 MPIOHN 1M1V, K Y1IPN YW TN NN INSD

Ju+v|=|u-v|<uLv 50 (7
1R2-32 3% MO YV MVNINN VIO 1IN

u +v||2 = ||u||2 +||v||2 Sulv MmN (8
7 NNON HY ITVMININ VIO NN

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




3P GW‘ 99 12951 Y2ANIN

(u=v)L(u+v)<=|u|=|v] : 2w (9
1Y MIDN DY IODININ YYD 1IN

L (1,-1,2)-1(3,2,1) ©M0PNN MY THINDY MNOP) NN (10
A3 NN (L,1,0) MOPNNIN PRI

DM NMNOY NI DT OPIINNNIN, 0 -D DNV ONVPY u,veR" P (11
.a=u—-2v,b=3u+v 9PN
-5 MV cosa N ,b-D a P2 MM NN a DN
-k 11795552 M NY OYONINNNIN, 0 -0 DMWY DNV W, W, € R" P (12
3
SW S IPNIAD TNV 2W, -0 IPNINY NOVPY vV =aw, + 7 [k

1w, -0 Vv DY PNINN NN

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




3P0 Gwl 19959 NY9ON YANIN

OO Mvn

PO NORY (1
k=2 (2

(—_1 -t Lj (3
V333
NN NONY (4
NN TORY (5
k=05 (6
NN TONY (7
NN TONY (8
NN TORY (9

S R AL

L
0

g

o1

-k (12

o

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




3P GWL 99 12951 Y2ANIN

"221NNIN DY2wn

MHNY

‘W =span{(1,2,-1,1),(2,5,3,1)} >n> (1

W 913y 100 902 RNND
.PYPAN VAVN DMPNN D NN

-w=span{(111)} > (2

W12y D) DYD INYD
P2Y92970 VOV OMPNN D INRIN

W =span{x} c P,[R] > (3
.[0,1] Yo HOLIRN PPN NYIINY DN, W 1Y THN) DD NI

‘W =span{x,x*} = P,[R] > (4

.[0,1] yoP2a HLYRN NN N99INY OA*2,W* 12y THN) DIV ININ

.W=span{[(1) (1))((1) 8)}g M,.[R] > (5

(AB)=tr(BTA) 11790 NH9205 DR*2 W' 912y TH0) DD NN
‘M,,[R]-2

.3 9700 NPNDIONN MINIVNI 2NN DY HIDINNININD DOWNY DIDI INND (6

.2 770N NNIVNION MNIVNT AN TV IININININD DVWNID DIV INND (7

LA X =0 1IN MRNWN NN NN (8
NowNN YV MNInan ann U
OOIMNNNIN DOVN AN NNYA U -5 »MWaX v11d9 DN
. A NXIVNN DY NNV 2NN IV

V5% msap nnn W, W,-w o (9
W, W, =W, WS D 000

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




3 P19

GWL 99 12951 Y2ANIN

2V 5w n¥ap nn N0 W -w no) (10
W W 000N

Vo Ownsnap nn xn W-w n (11
N0 TINNV DNR) W =Wt 230901

V5w mNiap nn yn W, W, -w no (12
(W, AW, )T =W AW, n0omn

VoSw mNmap nnn W, W, -w 00 (13
(W, AW, )T =W W 009990
YYD MAIVN

W* =span{(-3,1,0,1),(11,-5,1,0)} (1
W* =span{(-10,1),(-11,0)} (2

WL:span{(—§+x ——+x } (3

WLzspan{ 1.5x° —6x+5 4

ot 963

()

OO O OOoOo
OPro OOoOOo
POO OOOo
OO O OoOoo
P OO OOOo
OO O OOoOo O

0
1
0
0
0
0

Wine

ANTN2 9200 (8
NN NONY (9
NN NONY (10
NN NONY (11
NN NONY (12
NN NONY (13

OO O OO

OO OOk

39

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




GOOL

SN0 Hrawvw2

(T8N 2N NAyn) 2 NNAA?X

-0 2V 70NN, 0M?710NNNX D002, N?IANNN NMXIAR - 4 2149
LTNVY

0'1Myn 101N

GO . D02 1PNVY-IN 92099 1PNV OONINNNIN D01 .1
B . MO DY SV .2
BT VTNY-DI) TONN .3

www.gool.co.il
39

B T



4 P19 GOOL LN DDO0I, NPOIMNNIN MNP

202 "MVY-IN,22D78 MY ,2210N0IX DD]

MHNY

R 5 ={(2,1,-4),(1,2,1),(3,-2.1)} ©10oP n¥ap M (1

JPOMINNIN S NNAPIYINID N
JPONMINNNIN NP NYAPY NNIAPH IR PN A
LRP-5 002 NINN NPV INDIN N KDY )

R 5 ={(2,1,-4),(1,2,1),(3,-2.1)} ©M0P nIp (2

,(13,-1,7) MOPNN NN INWY NP9 M0 YINY TIN NPT KOY
.S DN DY OINDD NPND

R 5 ={(2,1,-4),(1,2,1),(3,-2.1)} ©10oP n¥ap M (3

R -2 v =(a,b,¢c) WO MNOPI HY MOPTNNIPN NOP) NN DY)
.S ©vay o

Y =909MNMIN 902 NN {uy, 1,1, - ) (4

= (v.u) "+ (v.t) U, +..+ (1) u, W, velV 535V Indm

<”1:”1> 1 <u2,u2> <un’un>
yu, 72 ONA v SV YN DTPN RIPI g, = <<v—”>> WIAPN NN
u,,u,

.u, 72 DM v DV 2590 IN

V' =C[0,7]-2 § ={cosx,cos2x,cos3x,...; NPYPND NP MM (5

TPONMINNNN NN DN L)D ONX IIIINININNIN NNIAPN OND
,TPDNIINNNIN XD TPOINNNIN NPT NN
JOONMINNNN NN NOAPD NNIN DN

JPDMVINN NDNAN NY9INY DN Y

V' =C[0,27]-2 S ={1,cos x,sin x,c0s 2x,sin 2x,...} NPYPNI NP NN (6

JOORMINNNN NP NOAPD NNIN DN )0 OX IIPONMNINNIN NNAPN OND
JPDNVINN NDNAN NY9INY DN Y
10°02 INNN NXIAPN OXN
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R*-2 5 ={(2.4,4),(4.-1,-1),(0,2,-2)} n¥1p mm (7

JOONNNNN S NXIAPN OXNIPT

ITPONNNINNIN NN ORN PINNNIIN DDA NN DN
DININNIIN DI0A NN DN

DN ITNT L, IIINIMNNIN XD TR TIOIMNNNN NP DTN

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

JPMINNN S N¥APN DR IPT

ITPONINNNIN NN OND PINNNNIN DD NN DN
DININNNIN DI02 NN DN

DN IZNT L IIININNNNIN XD TR TIONIMNNNN NP DTN

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

B[R]-aS= {1,2x—1,6x2 —6x+1} NP M (9

JPOMINNIN S NP ONNIPTA

ITPONIINNNIN NN OND PINNNIIN DI02 N ONND
DINIMNININ DI02 NN DN

MR DN, TIINIMNNIN XD TR TPOINNNIX NP DTN

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

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

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

22099 PNV IR INDIM INDI (11

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

v e RPHINWID MUPI MY 52099 PPNV NN INNDN

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

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

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

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

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

NN

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

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

L
-1 —7<x<0
oM f(x)=10 x=0 7PXPNON Y DD PPNV OX NN IAND
1 O<x<rm
NN NN
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OO Mvwn

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

’ Jrare(-ay N6 A4

il NOYN NONRY N (1

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

2a+b—-4c

a+2b+c(
21

(2,1,4)+

1’2,1)_'_361—2b+c
14

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

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

g ={ 1 cosx sinx cos2x sin2x }

NP AN AN N

NN NXIAPN P2NMNNNN D0 INNK NXIAPN ,TOONNNNN NNIAPN (7

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

§ = {13 (2x-1),4/5 (63" ~ 6x+1)|

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

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

MHNY

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

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

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

3 4
JPVITIVON NN NYINN OY 2 TTON NPWHNNN MNIVNN AININ2

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

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

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

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

TP9YVIIND NN NV DY W DY v =4x> —4 S HONN NN INNND
R MOPN W -0 MOPY DY DI1DDD v DX 1AND,q90N2 .1PVITHIVDN
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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 (17273)5 ! (_4,_1,2)} (1
NH 21
3 (2,2,2,2) (-1,-1,0,2) (1,3,-6,2) 2
=W, = W, = MW, =—F——
orthonormal 1 \/E 2 \/g 3 \/%
4 W_LA_3x2—lw_5x3—3x 3
orthonormal 1 3 2 s 'V z s VV3 § s Wy §
3 5 7
1 2 7 14 -4 3
B . 3 4) . -9 2/ . 2 =2 @
thonorma =awW = W, = MWy E——————
ertorormal T VT30 0T B30 T 33
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5P19 val LN TPNYD L, NPOINNIIN MNIVN

NP221NNIN NIXNMvn

MHNY

VOMINNIN N NINAN MNIVNN PAN IR MY (1
: TPOMNN NXIVNN NN NNY RYD ,THIINNNNN NXIVNM DTN

cosd sind
sind —cosé
1 0 0

0 cosa -sina| .2

0 sina cosa
1 -1

D
-1 1

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

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

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

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

NNVN NIONA NN VPO TPIIMNNIN NNIVN DY NYAON OND .
ITPIIIMINININ

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

J

.1 TON NNYVN 490N (4
19997 IN NN

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

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

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

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

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

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

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

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

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

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

VR0 PIDIMNNIN Ae M, (R) 0N (9
B=1+4
.B>=2B 500N .N
| B]=1024-w N1 .2
.1 NINOINSD

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

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

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

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

11
V2 2

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

)
[

cos@d —sinf

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

sind cos@

L0< O < AURD NIV N T

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

sind cosé sind —cosé
DN

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

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

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

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

)
)

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

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

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

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

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

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

VW2 907 YW 21220 NINNND NNIVNN )
NN NONY (12
NN NONY (13
N2 NONY (14
NN NONRWY (15
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5P19 val LN TPNYD L, NPOINNIIN MNIVN

n223NNX Mpnyn

MHNY

JPINYD NPNYN T:R" — R" NN (1
NT@)||=|u| YueR" < oMNNIN T :0awNN AN NN

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

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

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

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

JODMINNIN NPNYN XD NPOIMINNIN MPNYN NOONW NN (5

:DININ DPYON DY NY (6
SJOIMNNIR NPIYD T:R" — R" NN N
-R" SUINUOI ONIINNNN 002 {u,...,u, | O
R DUOODIMNNIN ©02 NN N {T()),..., T (1)} - PN
SJOIRPD OPNYN T:R" — R"ONN A
VR OV {uy,..,u, | I9NDNMNNIN D02 WY M)
-R" DVOODIMNNN ©02 N {T(w,),.... T(u,)} N$HAPN OV 1D
SPONNNNN DPNYN RN T 39 I
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‘E/WL LN TPNYD L, NPOINNIIN MNIVN

: DYNAN DOYON Yy Ny (7
00292 TOLINNNIN NPNYN NINMNY ,NNIVNY NN N
JOOMNNNIN NNV NIONA N LODNINMINNIN

D022 NOY NMHINMNN NNIVNNY ,TINDD NPNYN DOV ININ .2
JDIMNNN DPNYN NN NOT,TIDINNNIN N INYDD YINIMINIIN

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

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

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

LR7-230° MM DDON PN TR > R )

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

34 RIS
CHe 50 = BHY S0 -
575 NG

4 3
N REH N O 50
5 s

MY OXDOITOINVYIANIND T PYO NN *

YYD P T MOYNI F-2 NOVPY NANDNY ,TPIRDY NPNYN T:R* — R’ >N (10
T DPNYNN N2Y DNDN INSND

Ly = tangx WY ONA NPOWN NPNYN T:R* - R* >N (11
T DPNYNN MN12Y NNDN INNND

IPOIMNNIN NPNYN T:R* — R* NN (12
PO NPNYN IN 210 NPNYN NIONA NN T -W NN
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5 P19 GWL LN TPRYN ,NPONNNNIN MYION

mawvn

NN NONY (1
NN NORY (2
NN NONRY (3
NN NORY (4
NN TORY (5
NN NORY (6
NN NoNY (7

1
T(x,y):(—5x+73y,—x+5yJ A T(x,y)z(%x+§y,?x—%y} N (8

T(x,y) :(gx—%y,%x+§yJ 2D

1
y=ox WD OMIAMNMPV .2 .y =0.4142x WD ONIA NPV X (9
MY MOYN 90 Y 1D )

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

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

NN NONRY (12
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21NN P2 1N

MHNY

PN MIVN 4,8,C (1
SDIMINNIND JPNITN ON> DY NINAN NNONN NN NN
(NPDOPO9) NNSYY IOIMMNNIN INT A N
(NPIVNID) 4 -H IONMINININ IVT B IN B -2 TOUINNNIN NNYT 4 DN .2

YT A IN C -9 DHINNNIN DT B -1 B -9 OOIMNDNNIN IMT A4 OX )
L(M2VIV) C -5 TPOIIMNIIN

: DONAN DYOYON DY NY (2

P27 TOOIMNNN INYT NPND NI NIV NXIVHY NN N
.IVND NNIVNY

JP2IMINNIN NIMIT IPORY MNYT MXI0N SNYH NNNTINAN .2

0 -1 -1 -1
-1 0 -1 -1
A=
-1 -1 0 -1
L D=0 Semomnn nk moamnmik oy (3
.P"AP =D, ¥ T2, P TININNNN N¥ION NN 100D
111
A=|1 11
R NNIVNN NN TPONMNNIN VDI (4
.P"AP=D,,,,~Y T3, P TPOINNTIN N¥ION INSD 709D
11 2
A=|1 2 1
2 1 U qenomn nk momimmn noab (5
PTAP =D, ., ¥ T2, P TPINNNNIN NXI0N0 K80 10D
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MOYY MAIVN

N9 NONY (1
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e e I §
2 6 J4s 2
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J6 2 010 0
po| o Va2 3
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