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9121 00 — 00, O'wy 1001 001 wo
0 o
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11999 Gwl NPOANINIINT NPPON M

YN TON NMR2N M)

MHNY

NN TIXPNN DY NPYNKI ITON NPPONN MDD NN AwN 10-1 MONWI

f(x,y)=x’Iny (2 f(x,y)=4x>-3xy*+2x+3y (1
2.,4 5|
f(x, y):(x2+y3)-(2x+3y) (4 (F P F(xy)= X yz(\/y—'_ ny)
" y +5y+y’
. x* -3y
f(x,y)=sin(xy) (6 f(x,y)= =~ (5
X+Yy
f(r,0)=rcosf® (8 f(x,y) =arctan(2x +3y) (7
f (u,v,t) =e"sin(ut) (10 f(x,y,2)=xy’z2®> (9

.z(x, y):ln(\/;ﬂ/y) N (11

.X-Q+ y-gz1 D NN
OX ox 2

: f(x,y,z):ex(yz—a N (12

i(o,_l,lj, ﬂ(o,_l,lj, i(o,_l,ij 2N

" ox 2) oy 2) oz 2
120 NYN
f=f(x,y) = fx=%=fl; fy:%=f2

77 wWwWw.GooL.co.il 9NN 102 INT 1IVIDA XON NINSY
© IO N — N 2AND




11719

GOUL

f, =6xy® +12y° +3x*
_ -3x+3y?-2x%y
L ey
f, =cos(xy) - x
3

fy=——m—7

1+(2x+3y)
f,=-rsing

f

f, =3xy?z? f, =2xyz’

f,=u-e"-cosut f,=u-e" -sinut

OX 2 oy

NPOANINIINT NPPON M

NOYD Mvn

f =12x*—6xy’+2 (1

f =5x*Iny (2
y*(\Jy +5Iny
f, =2x (2\/_ ) (3
y +5y+y’
f =6x’+6xy+2y° (4
2 2
- X“+2xy +23y (s
(x+y?)
f =cos(xy)-y (6
N
1+(2x+3y)
f =cos® (8
f =y2° (9

f, =e”[vsinut+tcosut] (10

u

.DINOYN NONY (11

g[O,—l,lj =1, @(o,—l,%j _p & (0,—1, %) -4 (12

o

M0 NIYN

fx:ﬂ_ 1 fy:quz

OX oy

0% f 0% f

f:f(X,y) = fXX:W: 1 W:6_y2: 2

o’ f o’ f ‘

Xy = ayax = I yX = axay = In
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11999 Gwl NPOANINIINT NPPON M

MY TPN N1R2N M)

MHNY

: INNIN MINPNAN DY MY TO TY NPPINN MIIN DD NN 2wN 14-1 MONYA

f(x,y)=4x* —x*y*+4x+10y (1
f(x,y)=x"Iny (2
f(x,y)=x>+y’—6xy (3
f(Xy)=x+y +3L-y)(x+y) (4

FO,y)=xy(x-y) (5

f(x,y)=(x-9)(2y-6)(4x-3y+12) (6
fxy)=e?(x+y) (7
foxy)=e™(x*+y*) (8

oy =(+2y2)e ) (9
f(xy)=In(1+x*+y*) (10
f(x,y)=In(x*+y?) (11

fooy) =In(3He+y?) 2

f(x,y)=sin(10x+4y) (13

f(x,y,2)=xyz (14
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11999 GwL NPOANINIINT NPPON M

F(xy)= In(xy—x?'—yz) My, f, (11) awn (15

f(x y)=|n(x2+y2) My, f,(11) awn (16

CF(xy)={X*+y? My, f,(11) awn (17

XZ

f(xy)= NNy (18
Iny+x
2 2 2
e, Te).  Sl(ie)awn
X oy Ooxoy
1920 N9YN
fx=2—f— A fy=%=f2
X
0 f o* f
f=fxy) = fxx:W:fll fw:W:fzz
2 2
Xy:£=f12 fyxza f :f21
0yox oxoy
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11919 val NPYANINIIT NPPON MNN

NOYD Mvn

f, =-2x’y+10 f,=8-2y’ f =8x-2xy’+4 (1
fyx = _4Xy fxy = _4Xy fyy = —2X2
X4
f,=— f,=12x’Iny f =4xIny (2
y
3 3 4
fyx=4i fxy=4i fyyz_X_z
y y y
f, =3y* —6x f =6x f =3x-6y (3
f,=-6 fy =6 f, =6y
f, =3y?+3-3x-6y f, =6x f =3x*+3-3y (4
f, =3 f, =6y—6
f, =x*—2xy f =2y f =2xy-y*> (5
fy=fx=2x-2y f,, =-2x

fx=2[8xy—3y2-1—24x—0+57y-1+72+0+0] (6
f, =2[4x*-1-3x-2y—0-54y +57X-1+0+27+0 |
f, =2[0-6x-1-54+0+0] f, =2[8y—0-24]
f, =2[8x-1-6y—0+57+0]

f,=e¥ (X" +xy+1) fo=e”(xy+y’+1) (7
f,, =€ x(X* +xy+1)+(0+x)-e” fo =€%-y(xy+y? +1)+(y+0+0)-€”
fy =€ -x(xy+y* +1)+(x+2y)-e”

fy:e”y(x2+y2+2y) fX:e"*y(x2+y2+2x) (8
f =ex+y(x2 +y? +2x)+(2x+2)eX+y
f, =" (x2 +y° +2y)+(2y+2)eX+y

f, =" (x2 +y° +2x)+2y-eX+y

f,=e (ay-2x’y-4y*) fo=e (2x-2-4xy*) (9

2 2

f o=e* (—2x)(2x—2x3 —4xy2)+(2—6x2 —4y2)e‘xz‘y

XX

vy

fy=e (_ZY)(A'Y —2x’y—4y® ) + (4 —2x* —12y? )e‘xz‘y2

2

f,=e"" (—2y)(2x—2x3 —4xy2)+(—4x-2y)e‘xz‘y2

wWwWw.GooL.co.il 9NN 102 INT 1IVIDA XON NINSY
© NSO N — NN aNd

81



11719

GUUL

NPOANINIINT NPPON M

fo_ 2y

Yol x 4 y?
f _2~(1+x2+y2)—2y~2y
Y (1+x2+y2)

2(X* +y?)-2x-2x
) (x2+y2)2 o
(|- O(X2 +y2)—22y-2x
(< +y)
2(x2+y2)—2x-2x 1
(x2+y?) 3 Toxty

XX

fo—

XX

O(x*+y?)-2y-2x
(- (x*+y?) Y 2%
(x2+y2) 3
f. =—100sin (10x+4y)
f, =-16sin (10x+4y)

f,, =—40sin(10x+4y)

|~

f,=Y fxy:z

vy

fx= 22X 2 (10
1+x°+y
2y-2X

f 5

(1+x2+y2)

=2
X2 +y
2(x2+y2)—2y-2y

(x2+y2)2

f=—2* 1
X“+y° 3

2(x2 + yz)—2y-2y 1
(x2 + y2)2 3

f, =10cos(10x+4y) (13
f, =4cos(10x+4y)
f,, =—40sin(10x+4y)

f,=yz (14
f,=xz
f,=xy

-2 (15

-1 (16

1 oar

22

o2
e\ € (18

16
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11919 Gwl NPYANINIIT NPPON MNN

NYTANN a2 N1P2N NN

MHNY

Xy
X, y)#(0,0
S (xy)= X+ (oy)=( )mxpmnnnm 1

0 (x,y)=(0,0)
.(0,0) NTIPIA NNAN NPEPNAN SV NPPONN MM NN AWN N
1(0,0) NTIPIA NN TIXPNON ONN .2
NN NN NN NPPON NP TPXPND ONN )

3

. (x¥)#(0.0)
Fy) =4 +y ’ " 5w APPYNT MNIN NN NN (2
0 (x,y)=(0,0)
.(0,0) NTYP12
(y+x)
(0 Y)=1 YT ext (%) #(0.0) 5y myym5nn MmN NN KD (3
1 (x,y)=(0,0)
.(0,0) TP
ysin x
R x,y)# (0,0
F(xy)=1x+y° (x.¥)#(0.0) SPNON M (4
0 (x,y)=(0,0)

.(0,0) NTIPIA NN ND MIPNAMNY NN . N
AMIN 2YN (0,0) NTIPI NPPON MW MNP PSPNBY N0 .2

3 4 v
> yz (x,y)#=(0,0)
Fy)=1x+y NPNON N (5
0 (xy)=(0,0)

PNPNON DY NPPONN MININ DX VN N
1(0,0) NTIPII MK MIPNAN HY NAPPIND MAMIN DNN .2
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11919 Gywl NPYANINIIT NPPON MNN

2

X2 -y
X X,y)#(0,0
f(xy)= yx2+y2 (xy)#( )nvxpmn mn (6

0 (x,y)=(0,0)
v wn OOy, f(0,0)=f,(0,0) OXD T2 X
7(0,0) NTIPIA MDXXT MIANYHRN MINNN OND .2
@4 ="f, (L4 OND

: fyxyxyxy XyXyXyX

nhi'n!
JAPYD 7-1 6 MORY — NPIANININNT NIMDN NNN,PI9N TYNNA DXI0N D) IN

NOYD Mvn

(0,0)NMpaaney¥IN>.a (0,00=0, f (0,00=0 .8 (1
XY NION NN TPPIN NI PSPND )
f,(0,0)=1, f,(0,00=0 (2

f,(0,00=0, f,(0,00=0 (3
f.(0,0)=0, f (0,0)=0 .2 NN TONY N (4

4 2.,2 4
X" +3X°y —?xy (x.y) # (0,0)
fouy) =4  (+y?)
1 ,¥)=(0,0
MYNIND .2 i ) s 3(X ¥)=(0.0) N (5
2y° +4x°y —22x y (x.y) % (0,0)
fLowy=1  (x¥+y?)
0 (x,y)=(0,0)

f,(000=-1 # f (00)=1.X (6
322 .(0,0) TP MO XY MIANYHN MM .2
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11999 GWL NPOANINIINT NPPON M

N2 ANXINAT

MHNY

.(0,0) NTIPIA MPPANIXINNYT NNMIN TIXPNAN ONN PIT2 §-1 MONYI

X +y’
I T ECUI
0 (x,y)=(0,0)
2 4 y?)sin —— x,y)#(0,
=TI 200,
0 (xy)=(0,0)
siny % v) % (0,
f(x,y)=1yX’+y’ (x.y)=(0.0) (3
0 (x¥)=(0.0)
4X+y V) =
f(xy)= y+4x( ¥)#(090) ¢!
0 (xy)=(00)
f(xy)=18 " (69)%(0.0) mypnon nuoraesT piva (s
0 X,y)=

m o
T (0y)=(00)
yap m, f(xy)=4x+y N (6
0 (x,y)=(0,0)
ITPYNIL NN TPXPNN M DY DY IINX MY N
ITPYNRIL TPPON NP TIIPNON M DY DWW IR MY .2
TIPYRID TPDIANONIIT TPNPNON M HY DWW PN MY )
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11919 Gywl NPYANINIIT NPPON MNN

— o (x¥)#(0.0)
ap m, f(xy)=1(xX*+y°) (7
0 (x¥)=(0,0)
ITPYRI NN TIXPNAN M HY O IDON MY N
ITPYNIA PON N MNPNON M DY DI IPON MY .2
ITPYRID THIDANONIIDT TPNPNAN M HY DWW IPIN MY )

-(0,0) NTIPI2 TPIANONIIPT MIPNS f NN (8

f(xy) xy=0

P(xy)= (x.y) NYTN TIXPNY 7T
0 Xy <0

. £,(0,0)= £,(0,0) = £(0,0)=0 M

.(0,0) NTIPI ANININT ¢ -W NN

2I(0Y) (. y,2)#(0,0.0)
0y 2) =1 (P +y?+ 27 NPT PITA (9

0 (x,y,2)=(0,0,0)
.(0,0,0) NP1

F0)=1 %[ X0 51 5y mymnn, £:R” >R A (10
0.5 x=0
1X=0 NTIPIA TPDANNINT f OND
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11999 Gml NPOANINIINT NPPON M

NOYD MVn

JODANNNTND (1

ODANONDT (2

JODANONNTND (3

JODANNNTND (4

YN NTIPI 992 DIANINIT (5

m>2 .) m>0 .2 m>1.N (6
m<0.5.) m 955 .a m<1l.8 (7
NN TONRY (8

DODANNNT (9

)5 (10
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12 919 Gwl 09901 DY NPXPNNA NIVIVN DD

DINYN 1abNn 7Y NXpnail nawvavn 222

MNP MMIYIN MINN DOV NN Nt PI92 DOYNINI

MYNY

X=2u-Vv, y=u?+v?  z=In(x2-y?) :ym @
.2y, Z, :20N

vV=4t+k, u=t?+4m, z=¢e""V . pm (2
22, 2y, Z, :2VYN

2=f(x2=y?) :pm (3
Yz + %2, =0 :n0m

z=T(xy) :pm @
X2, =Yy-2,=0:n21N

z=f1 (EJ M (5

y

XeZy+y-z, =0 :nom

Z=FT(X=y,y=X) : ™ (6
.Zy+2,=0 :nd>1N

w=f(x—y,y—2z,2—X) :pm (7
AWy + Wy +W, =0 :nom

.u=sinx+ f(siny—sinx) : (8
.U, COS Y +U, COSX =COSXCOS Y : NN
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12 919 val 09901 DY NPXPNNA NIVIVN DD

Z2=y-F(X*=y?) :ym (9
1 1 z
=7, +=1

=" NN
2
x “y Yoy

.Z=Xy+xf GJ ;M) (10

XeZy+Y-Zy=Xy+Z :NOMN

X'
- XUy + YU, +2ZU, =2U : NN

.u(x,y,z)zxz-f(y EJ P (11

h(x y)=f(y+ax)+g(y—ax) : pm (12
he=a%-h, :nom

P .u(x, y)= f(e*siny)—g(e*siny) :m (13
Uy, Uy, = Dot
W sin?y

qu yX

.f'(0)=2, g'(0)=1-wMPON,u, (L7) :2¥N .)

N

=u hal

.y=rsing , x=rcos@ , u=f(x,y) :ym (14
2 2 2 1 2
(u)” + (uy ) =(uy) +r—2(u9) NN N
Uy, = f,, c0s?0+2f, cos@sind+ f,,sin6 :non .2

1 1
ot Ty :u”+Fu99+Fur (NN )
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12 919 GVWL 09901 DY NPXPNNA NIVIVN DD

nXNWN IR M»pHn u= (X, y), v=g(X,y) »> ynn,z=h(u,v) pm (15
Uy =V, Uy ==V, MNP0 MDD, 100-0Wp
299 NOMN
.DYAY INNVN AR MNMPN U,V N
Ny Vg =0 121 Uy +Uy, =0 955

Mty =((U) () J(a 1) 2

.y=rsinhs, x=rcoshs, u=f(x,y) :)m (16

() =(uy) = () = (w2 mom

Cf(xty)=t"- f(x,y) ON,n AT0N 7N XIPN (X, y) MO8pno (17
IR, TN f DN OO NN
x-f+y-f,=n-f(x,y) X
x*f, +y*f, +2xyf, =n(n-1)-f(x,y) .2

2

Xy X, V) #
2=T(xy)= Xy (x¥)#(00)
0 (xy)=(0.0)

-(0,0) NP PXPNON YW NPPIND MININ NN 2WN N

PNPNIN NN (18

X=2ty=t yM A2
Y 9INA 2'(0) DN awn
X=2ty=t M D
DIVIVN Y9595 7'(0) NN avN
PDANININDT TPNPNON DNN YAP ,T252 ) PYO IRHIN NNy T
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12 99

Gwl ... 9901 YV NYNPNA NIVIVN Do

NYAYD MIVN
1 1
z, = Ty 22X 2+ oy (-2y)-2u (1
z,=e""(1)-2t+e""(-1)-4, z,=€""(1)-4, z,=¢€""(-1)1 (2
t
-e .2 (13

JPDAONIDTND T 0 ) %.:1 f.(0,0)=f,(0,0)=0 .8 (18
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13999 GWL VINTIN TINDN NI

VIXTIAA NININ NATA

MHNY

X yY)=x2+y?on (1
(3,4) "TP) MN AN fHY LINTIN NN VN N
IIINSINND MYNYN SN
.(3,4) 7y 290, £ 5W NN IPY 9NN NI LINOTNNY ININ .2

F(xy)=3x2y rnn (2
AU =31+4) Mopnn proa, (L2) nmipaa £ 5w nmMdNN NITIN NN 2WN

(X y)=x=sin(xy) >nn (3

,(1,%} TP £ 5W NINOHN NN NN 2WN

U :li +£j MNOPNN PP
2 2
(X, y)=2x2-3xy+5y? »nn (4
DM N0, (L 2) nTipaa £ OW mINONN NITIN NN 2WN

XN PN YW HAPNN PYNN BY 457 S Nt I8N

X y)=xy?oon (5
.(4,5) n1pao proa (1,3) NP £ 5w NIMONN NIINN NN 2WN

f(X Yy, 2) =x2y%2 >nn (6
,(2,4,4) nmipaa, £ 5v mmMONN NN NN VN
U=1142-jJ+2-K mopnn proa

V= In«/x2 +y2 O OY PN, (X, Y) NTIPIAV O9NYNN SRS DX (7
.(2,6) nTPIv o2 (3,4) NTIPI HNINIVION HY NPWN AXP NN NN

f(x,y)=e*(cosy-+siny) S NN NN I PO DN XD (8
199y NX avm ,19opn 00 (0,0) nmipia
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13999 GWL VINTIN TINDN NI

, F (X, y,2) =2x3y —3y2z ypNon HY NINDNA NINN 1A PPN AN NN (9
97 NN AWM, 90PN N (L,2,-1) DT

Ny NN, T (X, Y,2) =3%x% =5y2 4+ 222 » Sy 1y N1v190vn oKX (10

111
NO05 MOY NP NN NN INPY NN IPNND NN 3'E'D RAIPAR]

CF(x y) =4x%y ¥PNaN NN (11
,(1,2) DTIPIA TONPNAN DY IININN NN NN NN N
X =N PN HYHIPNN PPN DY 30° DY TN AP NOVPI P2
,(1,2) DTIPIA NP DY IINDNN NITIN NN RN .2
LY =N PN OWHIAPNN PON OY 30° DY IINT IXPN MO PO
,(1,2) NTIPI2 TONPNAN GND PIUNN IO DY IVNI MINT RN )
72 YDA NN NVPNN PIO2

Cf(xy,2) = xPyz* spNan M (12
,(1,2,-1) NTIPI PPEPNAN DY NINDNN NITNIN NN XN
, X =1 PN HYHOIPNND NPON DY 60° HYW TINT ANV NVPY NP2
. 2= PXHYHOIPNN NPON DY 60°-)
DTN Y =N PN DY PNV NN

.QD) NTIPIN NI (X, Y) =xy? =Xy 7P8PNoN NN (13
,Q NTIPIL PPN HY NINPIN NN NN AWN . N
X =18 DY 2NN PPON DY 60° THINT AINPY NLPY P2
of

.E(Q):O-\v 9,0 MOUPINSN .2

of _
~£(Q) =6-¥ 72,0 MOPY DPP ONN )
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13999 GWL VINTIN TINDN NI

x® —xy?
—— , 0,0
f(xy)=1x" +4y* (xy)=(0.0)

0 (x¥)=(0.0)
.(0,0) NTIPIZ NN MPPNAN 75 NN

INPNAN NN (14

b X

-(0,0) NTIPI2 NMPEPNAN DY NPPINT MITIN NN 2WN

.V£(0,0) X awN
.(0,0) NTIPIA MIXPNAN NPDANONIIT PIT2

a o

,(0,0) NTPI £ NP DY MINDNN NN NN KIYN
L0 =(1-1) Mopnn ol
ST PY0 TITNN NNV TITA,TPDANONIINT PN NP WTH HI00 )

=]

(X%, Y,2) DTIPIA NNVINY MINNN, T(X,Y,2) =2x> +4y* +2° PIPNON (15
1(2,4,1) NP2 NNVINVLIOINN N
,20° MY NNVINNILN N, (X, Y, Z) MTIPIN GOIN .2
17N 00NN NOLWH NN
N DM NNVINNLY YHND NN (2,4,1) NTIPI2 NNV NN )
DHYOPN NN NNVIVNVLN NPY ANPY TN DY YN MY NP NN

,(Z=17%) 1 D212 DIV DY NYD NIRNMD DOV YN T
LN DM NVIDNLY YHND NN NN L) PYDAIND . (2,4,1) NTpIa

ANV DX 21YD 1D NON DYOIN TN
DOYIOPN PN NOYW NPV ANPY 1IN DY YND 7IOY NI NN

.2=20-x*=2y? nownn Yyv , (2,1,14) P12 npinm Ny (16
.1VN 2955 NLYHRN DY YND NPNNN KM NZHN NN DIINYN
MMN NOWNNIND N
1931 SV N3N PN IR INNNDN U =(3,b,c) MNOPNN NN N¥D .2
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1599 Gml DY DV TPINPNAY ND»V NNDN

DNINYN VY 7Y Xpna? M1?2»v nnon

MHNY

£ (a,b) 1PN 2220 MW TO TY M1V NVY 4-1 MINYA NPIPNAN NN NN

(a,b)=(12) f(x,y)=x?y+3y-2 (1

(a,b)=(0,0) f(x,y)=@+y)Inl+x-y) (2

(a,b)=(0,0) f(x,y)=eV>Y (3
(a,b)=(20) f(xy)=3 >):2+_y)2/ (4

An(L.5) NN 2y P2 avn 2 NONY Y IRIND NNRYL (5

€% N 2YPPA 2N |3 NYNY YW IRNINN N (6

32 N 2YvPa awN 4 NONY Y IRHIND DAY (7
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1599 Gwl DY DV TPINPNAY ND»V NNDN

D MAIVH
f(X,y)=6+4(x-1)+4(y-2)+2(x-1)*+2(x-1)(y-2) (1
f(x,y)=x—y—1x2+2xy—§y2 (2
2 2
f(x,y)=1+4y—x*+14y* (3

1 1 7 , 1
f(X,y)=1+§(X—2)—§(y—1)—a(x—2) +§(X—2)(y—1) 4

(s

| w

19 (6

101

7
81(
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1599 GWL DY DV TPINPNAY ND»V NNDN

MINM2N 21PN MNP - D?2WN 20X arTh

MHNY

.In(0.01° +0.99°) :2yPPa2WN (1

(‘/ 15.09+(0.99)? H¥ Tayn NX 217D R8N ,09WN HNOSIDTI NNy (2

AN2AMNHONTI DY NTTHN MRXIN THO DY 5’0 DY NN NN DIAWNND (3
, 2% 5y N NN OPTIN NTTHI NOPON NNRDVNIY T

.4% Sy NHIY NN NANN NTITNA NPONN IRIVNIY)
AVINHN NN NPIVAND NIDNYOPNN NONN NRNYN NN TIVD

.a=10cm, b=24cm ja5na MmyoSy nw NN (4
TN DY (ONOXINDT NITYI) ANPNRN NDPWYN NN PAITHN NPYN NN WD
AmMm-a s b yosN NN 4mm -2 a YONN NN OX 129010 NOOON

N2 NN N2AMD DX ,NDN DY TNIRD DX DT (5

.5% Sy NYIY NN DTN YO NYONIN NNV
,N2ONN POOON HY TN NIVARD NPDDIOPNN NPONIN NNNYN NN TIVN
TN MINNIN 29D AvINNN

PID MAIVN

~-001 (1
.
3200

8% (3
.0.06153 : 270 "W, 0.06472 : YOOV (4

5% (5

(2
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16 P19 GWL LU OY DY TPNPNAY 9IIN) NP

DINYN MY 2 nXpna? 901N NXp

MHNY

,8-1 MYNWA NPIPNANN NNN 99 N2y
F9IN IN DINON ,DIDOPNY YMN IMNDI NPVLIIP MTIPI KN

f(x,y)=8x3+12xy+3y*>-18x (1
f(x,y)=x3+y>-3x-12y+20 (2
f(x,y)=x3+y*-3xy+4 (3
f(x,y)=3x—x>-2y?+y* (4
f(x,y)=e¥>*Y (s
f(xy)=yJx-y?-x+6y (6

2.,2
f(x,y)=2Y ;;3"“’ 7

f(x,y)=e*cosy (8

2=X3+ Y3 =3xy+4 nown Py (9
NOYNY DPPOINRN DOPPUNN DXNYNN MXNVN NN N8N

NLYY N2XNN YTHN NN VN ,P7N0 32 INNY MMNIN MDNN 9D Pan (10
SHNN NIN NHY DN

,—2X—2Y+2=0 Mvmn’ (1,2,3) nTipann In»a 1¥pn pnInn N Xy (11
DM NMIPIY NP NANMPN NWNN DY NTIPIN NN D)

113 wWwWw.GooL.co.il 9NN 102 XTI 1IVIDA XON NIND
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16 9 GOOL WD Y SY NPT 9GIINY PNYOP

)02 YIND ,D012vN) 1010 I (12
.83 NN D2 NIAVNN NN MDY 63 NXN NIND NIAVNNI TY NN NDY
Q, VIPan NN ,XINA NIAVNND Q, VI AN NN TOIN PNV DN

.Q,=116—-30R, +20R,,  Q, =144+16P —24P, :> by 02 Navnny
DOPNY TN DY, P, -1 B ,02112wNnn >1PNN NX 2P0 MIND NN T8O
Y AN NN NN NN

f(xy)=xt+y +axy DOSPNAN NN (13
JPVIP 'PI NN (0,0) NTIPINY NN N

a YV DY IR MY YIAP ,MIUN NINDIN NN NNY A
YT 370 ROV IR, 90IN, D120, 01900910 NN /N PYON NN

b 1
90PN j(24—2x— X*)o dx -w 75 ,b>a 01900 Y XN (14

a

OO Mvn

0N (1.5-3) ;99 (-0.51) (1
AN (L,-2) , (-1, 2) ; owoPn (-1,-2) ; oY (1, 2

)
0N (11) ;9918(0,0) (3
99N (-1, 0),(11),(L -1) ; owropn (1, 0) ; owovn (-1, 1)(-1, -1) (4
.0MopPn (0, 2) (5
.DMOPN (4, 4) (6
.0mopPn (-0.5 4) (7
JDPOIP MTMPI PR (8
z=4, z=3 (9

270 2 D20, N0 4 TN, N0 4aM7 (10

-(1/3,473,10/3)9MP2 NP NTIPI .THIN MTN> 1 NI OO»N PNIn (11

.288% Ynopn N1 B =108, P, =12% (12

a>2, a<-2;nYmIMmNY,a=2 a=-27y .2 NN NONY LN (13
DYIPN 2<a<2 ;99N

a=-6, b=4 (14
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17 P19 GWL ...0) DINWN NIT INPND HY NP

DNNa DWian - (DTPNN) DNINYN NAY XpNa 2w nxp

MYNY

:5=1 MONWYA NPXPNON DV NHOPN MTIPI NN RN

fx,y)=1+2xy—x*—y* (1

f(X,y)=4—x*+y> (2

(z=f(x,y) 2+z+xy—2x—y+2=0 (3
f(xy)=x>—y*-3x*+6y*+3x-12y+8 (4

2 2
(x,y,z>0) f(x,y,z):x+y—+z—+z (s
4x 'y 1z

LY =—=X2+2X n91119Y, Y = X2 +1 19119970 P O9PN PRI NN (6
DO NOPI NOOW M ,NIRNYL DV (2NPH) 310N PINT YT WITI M 93N PNINaY *

W NS WY (X, V) (%, Vo), (Xas Vi) TP 0o 11-7 mYNwA
DIPYN P2 DMIIND DPNINN YA DOV T, Y =h(X) NNxNHn Dpy
IO PN MMPIM

.(2,2.5),(1,0.8),(3,3.2),(4,3.5) MMy May ox1n  h(X)=ax+b (7

.(-1,2),(2,0),(0,-2) MMPIn My oyt h(x)=ax?+bx (8

.(10,20.2),(6,12.9),(4,8.5),(0.5,4) MMy M1y ox1n, h(X) = ax+g (9
.(4,33),(2,8.5),(0.5,2.3), (1, 4.5), (0.1,90) MMipan May 0311, h(x) = ax? + % (10
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17 P19 GOOL ...0) DINWN NIT INPND HY NP

MTPIN My ox1n, h(X) =ax® +bx+c (11
.(1,4.5),(0.5,2.3),(0,0.8), (-1,0.1), (-0.5,0.12)

(X YD (06, Y5) e (X0 V) s TP 0o (12
WM P2 DYOIND DOPNINN OV DOV Td, Y =ax+b v r¥n
IOI1N P MMPIMN
.b -1 a 9y nUMan NNND ¥INY POY

, T, =0, f, =0 mxnwnn panan ovapnnn, b - a-w minb yma 124 11 morwa : pawn

. 2
.f(a,b) = Z ( h(x) -y, ) D»IINN DIPAIHN M NMEPNY HY LINHN DIDIHN NN DN
i=1

PID MAIVN

DMOPN pYNN t U (tt) (1
.0Mmopn (0,0) (2

AN (L2) PP PN (3

AN (L2) PP PN (4
.0m>»n (0511) (5

0.375 (6

y=0.88x+0.3 (7

y==—Xx"—=x (8

y =2.032x + 9

X
y=206x2+22 (10
X
y =1.48x* +2.196x+0.824 (11

nzyixi_zyizxi zyizxf_zyixizxi
i=1 i=1 i=1 i=1 i=1 i=1 i=1

p=t o (12

S (s w3

wWwWw.GooL.co.il 9NNY 102 XTI 1IVID XON NINSD
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18 P—19 th LLDONYVN MY ‘JW ﬂ’SPJWS ‘J\U ]13’17

(‘'Tan? *2a12) 112°X NNN DNNYN Y 2V dxpna v nxop

MOHNY

SPNINN NIDIND P19, NPXPNN DY DIPNM DINPOPNN NN R8N 4-1 MONYA
fx,y)=x+y* 2x°+3xy=1-2y* (1

f(x,y)=x" -y’ X*+y* =1 (2
f(x,y)=4x+6y; xX*+y*=13 (3
f(x,y)=x%y; X*+2y°=6 (4

Xy >0 qwNo max{xy} st x+3y=12 pppnnvyanm (5

YN DX N9 N
Y597 NN NAN A

X,y209uNd , max{2x+y} st Jx+y =9 nwpnmyannm (6
7PYaN NX NN N
Y% 97 PN XA .

, X4+3Y =12 9w by MXNIN MTMPIN DD pan (7
AIDPOPN MNYY NNV N NN RSN

MTIPIN NN NN, 2X2 +3xy =1-2y2 nmipyn Syw MmN 95 pan (8

TPYNRIN JPNINY MITIPIN DX ,D91D0N0 XN DXPSN MHYRIN JPNINY
IOOPN NI DIPNN

,IX—6Y+4=0 9NN 9NN 18PN PRI IR R8N (9
X2 2XY+ Y2 +4y =0 no1nay
|ax, + by, +¢|

Ja? +b?

NI, ax+by +¢ =0 WM (X, Y,) NTIPIN PRI 107

117 wWwWw.GooL.co.il 9NN 102 INT 1IVIDA XON NINSY
© NSO N — NN aNd



18 79 GOOL . DINVUN MY Y IINPNG SV NP

DIV NP Y ) DDA WP X IV INP OV (10
AUX Y)=Inx+Iny »m 5y nnm (X, Y) 90N N80 NOWNINN

DY 2 AP NP PNNYL,NTY 1 DMNDADND MR NN
,IN16 NOVIN NN NPYND IISYD YR OWIN
JPONDIN MDY NNT PUND 1INYND XN

SVOVNIN NMYI NN N NI

DPIY P Y ) DN WP X PIWA NN T (11
U(X,Y) =Xy >T Oy INm (X,Y) 20N N2>I80n noYINN

DY 3 NPIY VP PN DY 1 OMNBDN IR PN
N7Y 12 DY dNPN NTH
23T YA NN N NI

X2+ y2 =13 2o, (y) 03N, (X) 100 P2 1NN NMPY (12
(X, ¥)=4X+6Yy noyin »To
,NNNN DIMPY Y, (X, Y) = (101 ,0IN) YD1 NN Wann 27

JDINY MIN NIINN WY NOINN DX DIOPNY NXANN
PYIN NN NN NO)

.Q=VK++L 7% mospna vy (13
P«=2,B =10n L K n7m5 onnn
,(K*, L*) PPN NN WANND NI 100 NPIDN NI NN 1IN

NDYN NN DNNY NXANN
(19N HN) 1IN NMYI NX ND)I

~max{u(x, y)} st. px+p,y=1 NIDX NNN NP NMya mn) (14
PYN DY ODRIP 280 NNIND I .7YIAN DY PNINN NTIP) (x*, y*) YN

X-U, +Yy-u,
PYIN SW PININ NP A= — D»PN A NI DI 2D NN
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18 P19 GWL L DINVN NV HY DNPN0 SY NP

NOYD Mvn

max (+1,¥1) min(i 1/7,1\/1/_7) (1
min(0,+1)  max(£1,0) (2

max (2,3) min(-2,-3) (3
max(+2,1)  min(+2,-1) (4
max(6,2) (5

max(9,36) (6

(6,2) (7

max (+1, ¥1) min(i 1/7,+ 1/7) (8
7/\45 (9

min(\/ﬁ,\/g) (10

max(6,2) (11

max(2,3) (12

min{2K +L}; K ++/L =100 (13
N2 NONY (14
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19 719 val LANVN VDY DV TPNPND DY NP

DX12°'X NN DMINYN N12Y 2w dxpna 2w nxonp

MHNY

NLYY N2XNN YTHN NN VN ,P7N0 32 INNY MMNSN MDNN 90 pan (1
SHNN NIN NHY DN

TPV AN NAIPN MTIPIN AN X2+ Y2 +22 =36 NTON M99y NSn - (2
(1, 2,2) nmpann anva mpIinin MmMpin NNy (1,2,2)

:DONIN DPYON DY MY (3
NUNY (1,2,3) nTIPINN NP2 PN PRINN AR NN X

—2X—-2y+2=0

NTIPIZ NP2 NAIPN NONY —2X—2Y+Z2=0 i oy Py Nsn .2
.@,2,3)

TP 12 PNINY NNDNN NITY PHIND ION T DY TNIVN PITL )
MVnd

JPURAY NP2 MAPN 22 = Xy +1 nownn Sy MTpin NN XD (4

2

X
%" y2 +22 =1 PRIDDONIN NP2 YOPM NP2 NTHIN PRIN AN XD (5

MW (X, Yor Zp) NTPIN PR w0 . 3X+4Y+127 =288 1 wmnd
| ax, + by, +cz, +d |

Ja’+b*+¢°

9930 TINNN HAPNNN DIPYN 12 99000PNI M1 PNIN RSN (6
DOPNN YR PAY Z=X+ Y Nwnm X2 +y? =1

N ,ax+by+cz+d =0

TRIDDOINN TINNN DAPNNN DIPYN 12 390°0PM) M1 PRI RSN (7

X2 y2 Z2
DV TPYRI P, Z=X+Y NN 7+?+2_5 =1

NAIYN NN

DYOPIDY DNPIWN NP NTIPI NN NPVMIP NTIPIY DIPION NN ,NT 7192 DIDMIINN NN PNINSI
TN, TPONNA NN MNTPNHD NPVHNN DIITT PYS NPYYN NPYII TN NN DPITVDIND N
792 NPONDN ,TINDN NITOIN 21172 NN TADT 1M KDY INRN
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19 719 GWL LANVN VDY DV TPNPND DY NP

NOYD Mvn

27D 2 120,070 4 TN N0 42M7 (1
,(2,4,4) NTIPIN NON NP NDIPN NTIPIN (2
. (=2,-4,-4) NTIPIN NN INPA NPININ NTIPIM

NN MTN 1 RINOYIPD PRI X (3
(%, %,%9%) M1 2PN NTIPIN .2

(0,0,1), (0,0,-1) (4

.32, AN TVIND PNIND . 58, INPA INPN PNIN - (5
3 90P1 PRI 1YY PR (6

109000090 PRI L, 0IPR PR (7
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20 P19 val U0 VA TPNPND HY VIMN NP

NNIDN NP NX1APA — DNINYN YA NXpNa 2v v2mn 1xXp

MOHNY

oV LINNIN DINPNHN NN VLIMNN DINOPNHN NN VN (1
,2IMON OINNN NN R AWRD R oInna (X, y) =3xy—6x—3y+7

.(0,5),(3,0),(0,0) on »7ipTIPY YWD NNNI

DV LINNN DINPHN NN VLIMNN DIOPNN X VN (2
,MMON OINNN NN R IWND R onna (X, y) =x2—3y?—2x+6y
.(2,0),(2,2),(0,2),(0,0) on »MpTipw y12>7 nNN2

DY VOMNN DIIPNPN NN VOMNN DIPOPNN NN VN (3
X2+ Y2 <4 Syyn N0 R 9wrO R onma f(X,y)=x%+2y? —x

DV VOMNN DIDPNPN NN VOMNN DIOPNN NN VN (4
AMON OINNN NN R IWND R 0nna f(X,y) =X2+y2—Xy+X+Yy

R={(x,y)|x+y=>-3, x<0,y <0}

DV VOMNN DIIPNPN NXY VOMNN DIPOPHN NN AWN (5
AMON OINNN NN R 9wWNo R onna (X, y) = X2 +y*>-12x+16y

.R:{(x,y)|x2+y231, 3x2—y}

9D MmN

=11 09MN DYPN .7 VOMN DMOPN (1

~1 09NN DNPN .3 VNN DIOPN (2

=% 09MN DN .3 VONN DOPN (3

=1 0OMN DNIPN .6 VOINN DOPN (4

.1-64/10 VONIN DIPPN .1+ 6410 VINN DOPN (5
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21 P99 GWL 9N VAYN-NPINMIIN NPIPND

nMaanIn NMXpna

MHNY

T NN TINMIN PPN ONN IPTA 31 MONYWA

f(xy)=x° y+y3x @

X+7y

f(x,y)=|n(4x)~g[ﬂ} (3

239700 DONMN MNPND z(X, Y) DN (4

TN f(xy)= i4+ﬂ+ ! —4 PPN OXN PITA
ytoUE z(xy)

,PIN NINN VPYN TN KD TPNPNOMN DTN

MDD PPN 5APNNY T

113 NIPNA MIXPNAN DY NPINDIND T INN

DVPIMNMIN NMINAN NPIPNNND NNN DI, a I0NIN YW TIY NN NI R8N (5
JINNAY @ -D N2Y NPININD ITO NN RN ;)0 I0D

X4y+xya
f(x,y)=—— .N
(X y) 4x+10y

f(x, y)=\/%(lnax—ln y) 2
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21 P99 G/WL 9N VAYN-NPINMIIN NPIPND

s NPNINN NVXPND DY NINIAN NNONN IR ONTI M DN (6
X' -2 MIN PON) ON IN, N TN NN NN 7INPNS DN

Yoy PNPND 52D
X

:ININ NVPXPNAN DY MYLN NN OXTN .N
f(xy)=x"—xy+2y>.1
f(x,y)=yx+y .2

25 MyLN NN NN .2

1990
: NI DY MIYLN BV YHNTIO MDD
t :% -U 9, g(t) PPN NHMP AN, N TON INMDIN NOD 7I8PND ON

Lﬂy) = g(t) nN/MPNRN

SNRNNAL G- 1 ATON NP ,OINUN N-2NPSPNd g-) f mvnn (7
:TNT NN NN NN DX ,NMINIAN NPSPNONIN NNX D30 ,vap

2
f+g .7 ﬂ 2 r A f-g N

7o g

497090 MDD IPNS f ooy (8
f@2)=4, f(1,2)=10 > 1
.f(2,4), 1(0.52), f (2,4), f (1.53) nxawn

R Y) =X+ YRz(X Y) OSPNa Ny (9
. £(4,10) =1 791 2 970N TOINMIN TPEPNY Z M NTD
. f(2,5) NN a2WN .N
L) =429 2
.ayapuao, f (a,a) NN VN
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21 P99 val 9N VAYN-NPINMIIN NPIPND

NOYD Mvn

3.59700 o (1

~1LAToNn TN (2

19700 o (3

:92PY IVWAN PSPNONN DIPON NUNPYN YT DY .MMM KD IPNON (4

=3 9700 N f(xy)= iﬁr#
y'oz(xy)

y
=2 77O TN f(X,y) = Y
N

.0 97ONn PN (X, y)=-4
.a>0 9355 0 770N NIMNMIN .2 .4 ITON NONINN MISPNMN a=4 MY X (5
NN A git)=v1+t .2 gt)=1-t+2t> 1. (6
=0 YT TN L DT TN .NR (7

r‘2
26 =2 TITT PRI )
TPDINN XY MINN . =1, DX P 1 7T 700N T

f (2,4)=80, f,(153)=3375 ,f(2,4)=64, f(O.5,1)=% (8

f (a,a)=4a° .2 f(2,5)=% N9
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21 P99 th 9N VAYN-NPINMIIN NPIPND

1IN vavn

MHNY

P y) = X2 —xy+2y? oNpNon M (1
THIT DN NN PN DIIPNINY NN N
.D»PNN TN VOVNHY RN .2

: DONAN OXOYON OY MY (2
070N N f = (X, y) -w N X

LIRS e NN
fy X
ey(x+ y)

fxy)= M P .2

(x=y)(Inx—Iny)
X fo=-y-f, 2NN

: DYNAN DXOYON YY MY (3

1 1 1/m
TN u(X,y) = [E X" +35 ymj NOYINN NMNPND YD NN N
22PN AP M D NN
Uy (a,@)=u,(1,2) 2,170 DY DY 1IWN NOJ NN .2
U, (2,2)+u, (L) =10,1m7%00 DY PY 23wN NOY ,N0M - )

,2 3700 TN XPN f NN (4

2 2

.h(x,y>=xz_yz+f(x_,y_j 1
y X

27700 N h % NN N
f(81)=16, h (6,3)=9 : M .2

-h,(2,1) nx) h(2,1) : N RSP
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21 P19

val 9N VAYN-NPINMIIN NPIPND

£ TN NRNNA,10-) 2 ATON NPIMNMN APIPNA WA g-r h (5

f(x,y)=(x+y)h(x,y)+%';2/)

39700 M f D NN LN
. £,(2,16)=12, f,(1,8)=3, h(4,32)=16 : v .2
.9(1,8) NNy f(1,8) : N NNND

.0 970D 7PMNMIN h-12 ATOR TP g 4 Ton TN f (6
(X y)=f(xy)+g(xy)=h(xy) m¥pns o>»Pn

1(2,4)=64, T(-1-2)=4, h(%,ljzg, p(12)=1 -y

1

L0IWA NN .3 1TON TN (X, y) MOspnan (7
B NTIPIN MYV NN N8N LN
. f,(4,8)+2f,(4,8) DIIDN TIY NN NN .2
JU(X,Y) DWTN TINPNG PTR )
ulxy)=(f(x y))2 2 tdv)
U (X Y)=2-f(x,y)- f (X y) DN ,NPIN YOI 95.1
LNINPA DNY 929N
XU (X y)+ YUy (%, y) =6( f(x, y))2 ) NOIN.2
Lf DY DM OTPN PYDA NN
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21 P99 G/WL 9N VAYN-NPINMIIN NPIPND

,M TON PN SPNS f(x,y) NN (8
. f(2,1) =27~ £(6,3) =243 np»pnn
.M NPDIMNN ITO NN NN N
Sf 5w yrwy oy (2,1) nTipaa A

DN NTIPIAYIVYD POVUN DYIYN
L2X4+3y =7 NN PrYvnNn

20, f,2, f,05) NNNn

SINN TINWN DY OSPNS gt) nn (9
.g(4)=5,9(0)=3,9'(8) =2 »> T g NMIPNIN DY

4y
A=—:72,(x,y) D»IPNN DNNWYNI NON t MNYNN
X

: N2 JOIND L (X, Y) DNNWNN DY PSP U NOWIN DPTIN
4y
(X, y)=9(t) = 9(7j

AWV 0y )IP 79OV IPNI N
19PN DY MIMONN MTIPIA NOWIND DY TN NN

JOMNN SV MYIR NIPY NN 4y —x =0 YIpN > NoMN .a

OVINN DY TIVN D110 PN DWW DX YIPN DN N
MPMININD ITOIND TPNIIN PPN NN NOWIND 2D NN )
U (L,2)=-16 »5 NN .1

v

dA1onommin f = (X, y)-vwmn (10
XEf g +2xyf, +y*f, =0 mnom

www.GooL.co.il 9NNY 1921 T 1IVID KON NN
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21 P19

GWL 9N VAYN-NPINMIIN NPIPND

: NINAN NIYONN NN 9 TI9N N NN (11

59700 NN (X y) I ,4 700 MmN f (X y) OX .N

,F(2,4)=2°1(1,2) no»pn f(X,y) PSP ON .2
39700 MDD TPSPNN IN

NOYD Mvn

NN TONRY - (1
NN NONRY (2
NN NONY (3
h,(2,1)=8 h(2,1)=4 2 NN TONY X (4

f(1,8)=9, g(18)=0.2 NN TONY . X (5

3
-2 (6
n (

120 NN NORY ) 12.2 B(4.8) . (7

3(108j
108 7 54
=— f(21l)=——+= f (1,05)=— .2 2.8 (8

NN MORY . T-2 5.8 (9
.NOYN NHNY (10
.71319) NN MYLN A .39 NYN MYLN .N (11
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2 Y27V 1NR 2NXIAT 1avN

DML DMNLIAIN NIV NPXPNA ,DMVNINA DMV - 22 1A

01Myn 101N

130 DMLY .1
13 NANYN NDHDNY HINVPI NPON .2
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22 P19 val L. PYAVEPNG ,DIVMIND DNV

DMV

.0,U DN DX DYNPN DM U T U NOPNN NN DI VX 110 NI
AUl X0 0N YN WO L[ U] T 9D U NOPNN YT NN
SNOVPNN SV NRINN DN NOVPNN THIX DI XIPI NP YN

mYnvy

- — — —

PRIV P,Q,R,S DMVPNNN TANR DD NNON DX 0w (1
NN DTN RID PN NXIWN 5D M THXRY NN

A(3.-6,-2 B(5.1,0) ,TP92PN NNN XAN VIVIVA (2
DM TIPTPN NYILY INYYY
(813 D TIPTPN MNPV NX NNN
D (8.-1.3) JOP YN HNDIA IO - 107

o ?

FUTI95W DYNN NOIWNI NN PNV NN NN (3
A0W0IVUN P9 DY U NOVPNNINND RIN

11

8 y
A(11,7,0) DM VIIPTP MNPV UOIWN N XaN VvIva (4
UIVUNI DMDONN WIAN MNPV NN NN
B(7,-4.1) C(3,0.5)
130 www.GooL.co.1l INNT 193371 INT 21002 NI NN

© PMMYD NN —INM 2ANd



22 P19 GVWL L. PYAVEPNG ,DIVMIND DNV

: (DX2YDN P WP PR) DIXIN DIDYON Y MY (5
F(7,-1-3)-) E(2,0,-3) MTPIN MNM ON EF 1OPNN NN XYM N
M (0,-4,1) TP NN DX, N ATIPIN MNPV IR K¥N .3
-MN =(~1,-1,9) MOPNM

7295w DYPIN NN MNM FPMTHRY NN NN (6
AV NOPNTNMY U NOPNN IND NH

y
U=(4,-12) 9WNRO U=V -Y M ONX,z-Y Y ,x INNND (7
V=(z2-2,y+1,x-3)
:MINAN MTIPIN NN (8
.A(L10,2) ,B(3,7,-4) ,C(6,9,0) ,D(7,4,10) , E(9,11,4)
.AB =DE > 1NN .N
.71 1 AD=BC > D) 999\ DN .2
A(3,—6,—2 B(S 1 0) ,ﬂ’b’lp)ﬁ NN VIVIVA (9
DM TIPTPN NYIDY N UY
D TPTPN MNPV NX NN
D C(8,-1,3) .
JOP YNNN INDNA PN INWND PR
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22 P19 val L. PYAVEPNG ,DIVMIND DNV

.W=(2,6,-5)-Y v=(4,-2,-6) ,u=(=3,14) DNOPNN DN 16-10 NONWI
PIVNIND NININ MINNIND NMYHWN NN 9201 16-1,14 ,13 MOHNWAI *
:avn (10
3u—-2v ) -0.5v .2 2u  .N

:avn (11

v-05u+2w .2 0.25v-0.5u .N
2v—u-+4w (12
u/ful (13
d(u,v) (14
vV-u+2w-v (15

proj(u,v) (16

,C(3,-1,2), B(4,2,-1), AL, —-3,0) mTP)n MmN 19-17 MONv2
: DYNVPNN NN NINNY YN

AC+AB (17

2AC—4AB (18

2AC+AB-BC (19

: ABCD y2)1mn MMPTP NYyaIx oonm (20

.A(-4,2,1) ,B(0,2,-1) , C(-3,-5,0) , D(-7,-5,2)
5PN XIN Y21 2D NN
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22 P19 G/WL L. PY VPN, DIVNIN DINOPI

: ABCD Y1101 MIPTP NY2IN N (21
.A(L2,0),B(-2,5,3) ,C(-18,4) ,D(4,3,-1)

990 XN YAYINN D NOIN K
0PIV NNV 19900 ONN .2

VY U DMOPNN PV MDD NIX 2N (22
u=(-2,2,5),v=(4,01) .x
u=(6,-31),v=(253) a

u=(-213),v=(4-2,-6) .

: 0N PNPTPY ABC WOWN SW INLY NN N8N (23
.A(-3,2,1) ,B(0,3,2) ,C(5,-10)

.u=(2,-1,0) , v=(5,0,3) ©NM0OPNN DM (24
,0 NN v-211IN2951) 0 NN U -2 INDADNY W NVPI RN
70 NINOTHRY T DX

: DININ DXPYON NW DY MY (25
Ulve |u+viEHu-v]»d o .N
Y21 NNON DY VNN YITON 1NN 20N
Ulve|u+vP=uf +|vf »dnon .2
Y2 NNON HY MOMINDID WITVON INND 20D

;NN (26
Ju+vP=uf +2u-v+|v[ X
lu—vP=uf —2u-v+|v[* .a
U-V)(u+v)=uf —|v[
lu+vP +|u=vfP=2|uf +2|v} .7

YN NRXIND MOVNMIND VI 1N

%(|u+v|2—|u—v|2)=u-v N
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22 P19

th P] ﬂ)’xpﬂﬂ ,D’W\DDW‘{’) 0’110\71

NOYD Mvn

P=(4,0,7), Q=(-213), R=(6,4,0), S=(-2,4,0) (1
D=(6,-81) (2

_:(4 11,5) (3

M=(7,1,2) (4

N =(-1-5,10) .2 EF=(5-10) .X (5

u=(0,-7,6), v=(-4,7,6) (6

z=6, y=-2, x=5.8 (7
ND .2 NN N (8
D=(6,-81) (9

(-17,7,24) 5 (-213).a (-6,2,8) .N (10
(9.5,9.5,-18) .2 (25,-1,-3.5) .X (11
(19,19,-36) (12

( 3 1 4 j
20" J20' 20

V158 (14

14 (15

u* (16

(5,7.1) (17

(-8,-16,8) (18

(8,12,0) (19

NN (20

A NN N (21

a=180° .) a=90° .2 a=97.277° .X (22

v S, 00 =10.173 (23

(-3,-6,5) (24

N (25

NN (26
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22 P19 GWL L. PYAVEPNG ,DIVMIND DNV

NaNyNn n2a3n NMivi n2ain

MHNY
1 0
u={0,v=|1|,w=[1] : ™M (1
1 0

A(uxv)xw :awn
.A=(8,2,3), B(4,-12), C(-8,0,4) : PTIPTPY ¥WNN NOY NN IWN (2

AN U, v, W DNVPY NPV DN (3
.uxv=0, u-w=0, [ul=0 W
V-w=0 2D NdIN

ANN2A u,v DNV NIV DN (4
.ulv JUul=1, [VI=4 o0
Ju+v)xu-v)| :awn

1 4 7
u=[2L,v=|5,w=| 8 | M (5
3 6

: VN
(uxv)-w . v-(wxu) .2 u-(vxw) .N

: DYNAN DXYOYON YY MY (6
.A(1,11),B(2,2,2),C(3,0,2),D(4,1,1) yTpTPY 1D2aPnn N9 NN 2WN N
.A(1,11),B(2,2,2),C(3,0,2),D(4,1,1) TP TPY NTNIIN N NN AVN .2

.A(2,2,5),B(1,-1,-4),C(3,3,10),D(8,6,3) MTIPTPY NTNION N NN Iwn (7
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22 P19 GWL L. PYAVEPNG ,DIVMIND DNV

.a,b,c DMOVPYYY MIAN PIAPN NN (8
,a,a-b,a+b-4c ©MOPNN DY MI2N ,NS2APNN NI D NN
PN NDAPNN NN 4597 MY

AN U,v,w DMV NYPY DN (9

JU+v)x (v+w)](u+w) =2w- (uxv) ¥ NN

AN U, v, W DNMLPY NYIYY DM (10
U (Vxw) =4 0 N
: VN
v-(uxw) .7 w-(uUxv) . (vxw)-u .2 u-(wxv) .N

ANM1 a,b,c ©MNMVPY NWYY DN (11
raxbxc 912y NNORN NN

NOYD Mvn

-1
0 (1
-1
S=225 (2
NN MORY - (3
8 (4
-3 .) -3.a -3 .8 (5

1.2 6 .8 (6

1
95 (7
NN NONY (8
NN NONY (9
4 .1 4. 4.2 —4 .N (10

.NON Y PN (11
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22 719 GOOI. P IPSPND ,DMIVMIN DNV

ANIN2 N'LV2IX NMVNIRMA? DMV N280n win'y

mMYNY

TN MWD DY MINYD MNIN MTIPINY NON (1
A=(1,21),B1L11),C=(212),D(222)

A(3,-2,1) NTIPIN PNIND NN NN (2
.L:(-10,8,-8)+1(2,-1,2) 2N

;DWW v oMM (3
L, : %Z:B—y:%‘l, L,: x+7=y-5,2=3

.DYYVNN DIV NOIN N
.DMVON P2 PNIND NN RYD .2

OO Mvn

NN NONY - (1

J26 (2

5.7735 .a NN NONRY N (3
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22 P99 GWL L PYNIPNGS,DMIONINYD DXNVP)

11V YA QYT ,DIXRTA

MHNY

;N0 .0MD5D ONVPYMTVY F(X,y,2), G(X,y,z) v (1
div(F+G)=div(F)+div(G) .N
V(F+G)=V(F)+V(G) a

PSPNY @ =@(X,Y,2) SOM PNV DTV F(X,y,2) > (2
. diV(goF) = (Vgo) -F+ @divF >0 ndN

PSPND @ = (X, Y,2) XNMONON DTV F(X,y,2) o> (3
V-(VxF)=0 M2 N . div(rotF)=0 > n>n .N
.Vx(Vp)=09nN MD?MIIN .rot(gradp)=0 52 NN .2

D995 DNVPY MTYF(X,Y,2), G(X,Y,2) P> (4
.curl(F+G)=curl(F)+curl(G) :» NN

INOPY NTYF(X,y,2) 1> (5
Vx(VxF)=-V?*F+V(V-F) » nom

SO XNIDYT VINYTI HY NIRNDNN DIDO NN TNy *

WWW.G00L.co.il 91NY 19391 INT »IVIDA NINYHD MAIVWNY
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22 99 GWL .Y IVIPNY ,DOIVNIN DNIVP)
(MNP HY VINITI)) NN
L@ =(X,¥,Z) TP OXPNS NN
.gradp=Vep= a—¢a—¢6—¢ T HY AT grade YmoNn @ SY VINTIN
oX 0oy oz
OO DTV SV 599 X927 NITHID
F=1(xy,2)i+9(x,y,2)j+h(x,y,2)k >
72, divF y2100n F Y9 §3992940 N DTN
divF =V-F
laive=[ 2,2 21 (t,q.h)
OX 0y oz
divF=f, +g,+h,

P Yy, curlF ymonn F Yw curl -n nx 010

curIina g—j& oz +k|ox oy

curlF=VxF

curlF = ﬁﬁﬁ
OX 0y oz
i j k

curIF:2 9 9
ox oy oz
f g h
0o 0
g h

curlF =(h, —g,)i+(f,-h)j+(g,- f, )k

0o 0

0 0

f h f

g

.curlF ©ypna rotF oomnwinn v :nayn
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22 P99 GWL L PYNIPNGS,DMIONINYD DXNVP)

"WNN NINYN Y nMiv NPxXpna

MHNY

:DYNIN DXPYON DY Ny (1
,F(t,) MOPNN NN (L) DY NITINN DINN NN RSN X
do=4-r(t) :(c037zt,—lnt,\/t—2) IUND
,X=sint, y=cost, z=cos’t NPIVNION MRNWYHN NN DWW .2
TPV PXPND) NN TPIVPI IRNIYND
(MPXPNAY) RNV NIINNNN NXIVHNION TN IR DWW )
() =(6°,£) mnopnn

: TPNVPI NINNY NIVNID NINNA NN NNIPYN X DIV (2
{—x +y—-z+1=0

A Y 2 2 _
4x—-2y—-2z-1=0 (xy MmN 9x°+4y° =36 .N

{Z: ’x2+y2 . {yzzz )

Z=y+2 X =y
z=x2+4y? x*+y?=9

y ) y .N
Z7=2X 7=x°

-r(t) =(21t7, 21t ~1,10¢' ) IPNOPY PIPND N (3
:2UN )N DYD2
It'ff rit) .~
r'it) .a

1

[riat

1t =1-2 NOYNT NNNIN TPIPNON ONN T
PON NN PPN ONN .1
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22 P19

SO0L L. PY VPN, DIVNIN DINOPI

.r(t) =(cos4t,sin4t,t*) :nnm (4
ar Jar| air
Tdt|dt|”  dt

PON N PYON PXPNINY NN .2

:AVN N

-r(t) =(sin4t,te',t*) >MOPNN Y¥PNSN N (5

TPNPNON NN M N
t=0-2 r(t) =(sin4t, te',t*) NOIPYD PPUNN W NXNWN NN RN .2

2

X =Yy
t=0-2, r(t) = (sint,e*,t?) NOPNN MIXPNY NN PPUN RN T

z
ALLD NP3 ,{yz MIPYY PIWNN YN IRNWN NN XD )

r(t)=(t%,t,5) Nopyn Nnm - (6
NN DAPN PIUNN WO NAY ,NIMIPYN DY NTIPI NN N
.X—6y+4z-3=0
,T(t) =(3sint,—2cost,t) NMIPYY 2¥IN ,NWINN DY INNWND N8N .2

.t=057r-2
(7 NP1 PPWNY 28I NIN DX ,NNIDN NTHIPI NMPYY 21X NINY ,MWWN HY DIMN)

.r(t) =(3sint,3cost,4t) Yy (7
.1 9V (B) 902 (N) 070N 9990 ,(T) DTN PPwn X avn

2T NON 2NN TNVPY PPN r(t) NN (8
() r'(t) =0 N, t 990 vap | r(t)| ONY NN N
RO DY DA r'(t) - r(t) Mo
T () DN pwnd a0, N() nTnn Sy Nnomn .2

r(t) =(5,5,£°) INOPY PIPND MM (9
S PIVNIN NN NUHN NN ,AXNIN NWINN IRNYA NN N¥N
1=2-D DDINNNN
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22 P19 GOOL L. PY VPN, DIVNIN DINOPI

() =(x(), y(), z(t)) nm (10
) = (X'(1), y'(), Z'(t)) 2 NN, TPMOLPI NPXPND DY NN NITIN THO DY

-2t

X=t3+2t, y=-3e, z=2sin5t »an7N0 DIPY TINY M PPPoN (11
(NN AWN,t=0 9% ,P>PoNn My
MPIND LN
PN OTN A
DNINDD L)
SONINND DTN T
N

XINDT MNNND INVPY P TONIN .

- .1 -
LT (1) =Vt - gt’k : y2% YW IXPND NTIPI YW MOPY DPTI P (12

JRONNNN MPINN V, =V(0) = (Voy, Vs Vgs) TYRD
.DNYY DYDY NNINNNI NN NN NN

.X=2cost, y=2sint nMpyn Yy v ppbn (13
A4 YXI2)MNN DTN DR PIPONN MPNN NN VN N

NNY DIPIAN NOVPI NN VIVIVYD GOIM ,PPPONN 2D0N NN LLIWVY .2
MPNNN NOVPI DY IAPY TWNRI 1 =0.257 ¥)72 MIPNNN NV
.DYPYNN MVPY YRIL OPIN

,TNPNNN NVPNY 2N DIPMIN NVPI YII D22V IXRIN )
DXINDD NOPNT AN MPNNN NOVPN

V() =(2,—1,-10t) »1 Sy NN PPPoN Y v(t) MmN (14
.1r(0) =(0,0,100) NTIPIA XXM POPONN ,t=0 Y12
.r=r(t) PPPYNN YV NYNNN NNV NN RSN

.a(t) = (18cos3t,—18sin 3t,0) >7> Sy NN ,P>PON YV a(t) NHINN (15
ONYYNN MOLPY OPTI D) XIPI) r(0) =(2,0,1) NTIPIA NN PPPONN t=0 ¥aI1a
.v(0)=(0,2,4) T NN
.r=r(t) PPPYNN YW NYNNN NIRNYND NN XN
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22 P19 G/WL L. PY VPN, DIVNIN DINOPI

NOYD Mvn

r(4):<cos47r,—ln4,\/§) 2N 0<t<4 IN (1
x=t, y=t*z=t> ) r(t):(sint, cost,coszt) A
x=2t-0.5 y=3t-15 z=t x=2cost, y=3sint 2
a | ) N
r(t)=(2t-0.53t-1.5,t) r(t) =(2cost,3sint)
t? t?
X:t,yzz—l,zzz‘Fl X:t,y:t2,22t4
T D)
2 2 _ 2 44
ry =]t 1t ro = ()
4 4
X =3cost, y =3sint, z=9cos’t
.

r(t) =(3cost,3sint,9cos’ t)
PN P (7.6,10e-10) .5 (42t,42t,10e') .2 (21,20,10e) .X (3

%:(—4sin4t,4cos4t,4t3), an _, 1+t°, djri|_ 1t N (4
t t dt  \1+t®
NN NONY .2
(x,y,2) =(0,0,0)+5s(4,1,0) .a r'(t):(4cos4t,et+tet,4t3) N (5
%(1,2,0) T % Y,2) =011 +s(,2,4) >
2y+z=0.57 .2 (9,35 .8 (6

T(t):%(3cost,—3sint,4), N(t) = (-sint,—cost,0), B(t):%(4cost,—4sint,—3) (7

NN NONRY (8
,24x=12y +2z2 =16 PN NN, x+4y+12z =114 2 Nwnn (9
. 16X +143y —547 =292 UMD NN

N5 NYNRY (10

120.46" .n 12 .7 (0,-12,0) . 140 2 (2,6,10) .x (11
V() = (Vou Vag: Voo = Gt), VO] =4/ (Ve)” +(v5,)” + (v, —01)?, a(®) = (0,0,-g), |a(t) =g (12
v(t) = (-2sint,2cost
N2 NIRY ) . A 0= ) N (13
s, V®) =2
N
(’\9.
P > X r(t) = (2t,—t,-5t* +100) (14
\\J r(t) =(-2cos3t+4,2sin3t —4t, 4t +1) (15
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01Myn 101N

144 I HY NIVNIS SN .1
Y47 . DIV PAITTN 2NN .2
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150 NN RNV .4
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0 x=(0,3,-1)+1(-4,2,1) IWD Dapm
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0PN N
DY A
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Y02 D91 IWIN DAY ) @ YIIY NN RSN

M0 MAIVN

(1L,-1,3) ,7mnwn (1
0PN (2
Domavwn (3
a=1,b=-7 (4

153 WWW.GooL.co.il 9NNY 19321 INT 10D NN NIND
© NMYD N —INM AND




23 P99 Gwl AN TIVNIN - DION OIXNVPY

D™MYMN A TTin AXN

MONY

: DO ITIND ANNND NN YIAP .OMNYWN NV OONN (1
i 2x—y+4z-5=0,m, :4x-2y+8z-10=0 .N
7y i x+3y—z+1=0, 7, :3x+9y-3z-8=0 .2
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7 ix=3y+2z-1=0, 7, :4x+y—z—6=0 : NN NIV ONN) (6
JPYRID I OINWINN NIWD D2APNN Y DY NMIVNID NINN NN

M0 MAIVN

0:x=(-2,6,0)+¢(2,16,12) (1
0:x=(0,2,2)+1(1,2,4) (2

5:5:(0,4,10)”(4,7%,10 (3

0:x=(0,2,2)+£(4,2,0) (4
¢:x=(-3,0,0)+£(3,0,-18) (5
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0, :x=(4,0,0)+1(6,81) , ¢, : x=5(-4,2,-4) .N
¢, : x=(10,17,-18)+1(3,0,—6) , ¢, : x=(6,5,4)+5(0,4,0) .2

yA(3,4,6) , B(6,0,—2) MTIPIN TIT 12IYN I PAY IOMN NN XD (2
,C(6,5,1) , D(—=1,4,2) : MTIPIN TIT 12N WM
DY TINN 2A¥NN NN YIP)

.A(1,-3,0) ,B(4,2,-1) , C(3,-1,2) mmpx mmn (3

:ITIPIN TIT 2N ,ANINI W DV THIVNID NMIND KRNI N
B-YA 1

.C-YB.2
.CYA.3
,AB N DY NNSNY L E(7,7,-3) ) D(4,2,—-1) MTMPin panon .2
10TIPN PYDI NRSHY
BC 9w AB 9N AV MINN NN WD L)
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ze =11 :10MPM [yz] MW 5y NXR¥ND) C NTIPIM NN DY MINSN)
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0:x=(4,2,-1)+1(-1,-3,3) .2 .X 0:x=(1,-3,0)+¢(3,5-1) .1.8 (3
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ABC w9wnn nov N avnN
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LA(4,5,-9) TP V14 PRINI N¥HN

A x=(7,19,-3)+1(3,14,-4) , 7 : 2x+4y—4z+15=0 : MW W NN (3
6.5 KN MYWINNN 1PNIY IO DYY MTIPIN NN N8N

OO MmN

1
2— (1
2
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JN PYDN DN P PRIND NN KYN .2
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21PN DY PIOYN DIDIAN NN POY NYINN INNYND NN NSH

OO MmN

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

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

12x+4y-3z-136=0 (4
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23 P99 Gwl AN TIVNIN - DION OIXNVPY

Dxa%?vxXn 0" A PNIN

MONY

0 x=(-3,2,6)+1(—4,1,2) : DNIN DIV MY NN (1
Ay x=(0,2,-7)+s(1,0,-1) "
DAY PNINN NN NN DXADVNN DIV NININ

,: x=(-10,5)+¢(1,1,-2): DNIN D2I508NN DI MY NN (2
Ay x=(2,-1,9)+5(6,-1,0) "
DMV PNINN NN K¥D

2N VSN, 0 x=(4,-2,-1)+1(—11,6) N PRI NN NS (3

OO Mvn

10

N = (1
J6

N 1567 (2

N2 (3
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23 P19 G/WL AN TPIVNING - DTN DINVP)

NINION NI?XRY

A(1,1,3),B(1,2,0) , C(LL1) mmpy mnm (1
.C DY B 1IN 720070 I¢ON DY 1PI01079 MINN KN N
N WON DY NNYNDI NI A NTIPIN 2D NN
.C DY B NN 72001 W0 PIA5 A NTIPIN P2 PRIND NN 2WN .2

IO IHNNM A NTIPIN TIT IIYN ,NNN ARNVND NN R8N )
.C DYy B DN 22nnnN

,02NN) DN DN YAP) OININ DMIYON NN DY ITTNN DANN NN KXY (2
.D2250NN N DYTIONN , 07PN
TN NN INN MTIPI NN D) RN , 030NN DY 12 NIPN2
DN P2
DA PRI NN D) XYM ,021508N IN D¥DAPN DIV 12 NIPNA
x=(1,0,1)+7(1,2,0) , x=(1,1,0)+5(2,4,0) .X
=(-2,2,4)+u(6,6,1) , x=(2,3,1)+s(12,-3,1) .2
x=(L12)+7(L2,-1), x=(2,3,1)+s(2,4,-2) .
x=(1,-1,0)+7(0,2,-4) , x=(2,0,3)+s(-1,-3,1) .7

;NN NN TN IWIN ON YIAP) T NN DV OITTNN ANNDN DN N8N (3
VIR 99N N NWIND PN
TINPNN NTIPI NN O) X¥ND ,NWNN DX TN WY NIPNI
2NN WD P2 TN NN ON
NWNNN IWON PRIN NN XD NN 5PN W 12 NIPNI

2x-3y+4z-5=0, §:(1,0,2)+t(—1,2,2) N
2x=5y+3z-6=0, E:(—3,0,4)+t(4,—2,—6) a
2x—14y+10z=-6, §=(2,1,—2)+t(—2,2,0) 2D

IN DYTOYNN ,0°9°2pN DN DX YAP) DXNWNN YW OITTNN 28NN NN N8N (4
.DIPYA PRINN NN N8N DX92PN DINYIHNN 1A NIPNA .0¥XINN)
DM NIMPNN T NN DPPA TP AN XN D¥INN) DN 12 NIPNI

Xx=2y+2z-10=0, 2x+y+2z-4=0 .N
2x=5y4+3z-6=0, 4x-10y+6z-8=0 .2
2x-14y+10z=-6 , x=7y+5z=-3 )
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23 P19 GOOL AN TPIVNING - DTN DINVP)

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

T, x+2y=2z+6=0 : N0 ABB'A' NN NNNND POYY NYINHN NIRNWYN
ANPIWAN 2) CD MIXPNRN NNN POYY IWN DY NPIVNID NMINT RSN

-O(1,1,2) Wo0w ,MTD DY NNSMY A(4,0,—-1) NP (6
A NTIPI2 TS0 PIWNN NN NNNYND NN NN

L x=(L5,5)+¢(L1,0) , 7 : 2x—y+2z+1=0: 7 NN DN (7

DNV DXPNINA NIRNMN , z -1 PN DY 22NN IPON DY NTIPI RN
WONN) NYWININ

i 2x—4y+4z-5=0,7, : 4x-2y+4z—1=0 : DNYWN OV ONN) (8
6 PNINDY 7z, NWINN 2 PNINI R¥NIY Y DV 1PIVNID MINT YD
(DMIVAN 4 TIND TR W DV MIND N8ND) 7, NN

Ay x=(0,-3,0)+¢(L1,-8) , 7 : 6x+2y—z+5=0 : N W NN (9
IO NN TN P(1,0,-4) NTIPIA YW, 7 MWD 22apnn, £, ,900 I

NP NP NN P ATIPIN , 7 NWNIY MTIPIN PN .Q NP1 7,

.Q NTIPIY NP2 NP NN Q' NTIPINM P NP
PQQ'P' 12911 NLY NN NN
(£, DU PO MOPY NN £ MYNNNA YN : NIITN)

i 2x+y+2z-5=0, 7, : 3x+y+2z+11=0 : 0NN NY DN (10
LDNYINN MY P TINONN W NI 7,
IYON OY 60° DV TINT AN £, IO IR DPON 7, NN
Ay x=(1,3,-4)+1(1,1,0)
7, NN ARNYND NN RN
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23979 GWL LN TPIVOING - DN DINVPY

YD MAIVN

y=—z+2=0.) V2.2 x=(1,2,0)+¢(0,-11) .X (1

D>TI0NN ) 4.07 ,0°25080 .2 .1.095 ,09pn N (2
L47.6° NN PN . (1,-3,4) NTIPI2 OO0 .7

2oMm .2 .0.9284 orapn N (3
.40.78° : 20N ™IMN, (3.5,-0.5,-2) NTIPIA TN )

.63.6° :7PMY, x =(0,-2,3)+¢(3,-1,-2.5) : PN > .0DONMN) N (4
.DXTO0NN ) .0.324 : pNINN .OMIAPN .2

0:x=(0,2.5,85)+1(2,-2.75,-1.75) , £:x=(0,7,7)+£(8,~11,-7) (5

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

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

lix= (0,—14,—15%}+t(—14,14,21) (8

A 10.467 (9

7Ty, 1 2x+y+z-5=0 W 7z, :x+2y-z-58=0 (10
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23 P99 Gwl AN TIVNIN - DION OIXNVPY

Y220 D10

Y95 NN

NN AN NN (x,p) : NTIPI2IND (0,0) DXPIN MYUKIL INNINY NV
u=(x,y) : NIN 9N MIDOND

Bl : MINONT
B(4,2)

B I S A .. | J[xv] M0 N8 w=(4,2) MOPIN e

| u=AB | .B(4,2) NP1 moy A(0,0) NTIPIIRIIN

20PN 2NN NYD) 1 =(4,2,5) : NOPNN e
A(0,0,0) D8N MYNILINNN
.B(2,4,5) : NP1 19D

09780 YN NN INSINY 90PN

2WON Y AN B(X,,¥,,2,) :NTIPIAINDY A(x,, y,,2) NTIPIAINSINDY NOPN

uw=AB=B-A=(x,—x,¥,~ ¥,z —2) : NI 19INI INIWIN N0 NTIP) w1971
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23 P19 G/WL AN TPIVNING - DTN DINVP)

PN DA YO P NPITNI YOP YNIN

B(x,,7,,2,) -V A(x,2,,2,) : DN PINSPY M YOPN YSHON e

+ + +
OXM=X12X2, szl 2y2,ZM=21222 NI

©M1 B(x,,¥,,2,) ) A(x,¥,,2) PISPY YOP NPONNN P TP ONOY e

LA L R 0 T L A LAWY S
k+1 k+1 k+1

NI2ION NINNA VPN DY I NP99P0 NY9ON)

NNONNOYY AN ©-v :)IION v =) u DINOVPN NV DY NP NYIN
INSID NN NTIPI PA NN IMN XN @ IWND u-v =|u|-|[v|-cosar : ININ
.DMVPNN MY P2 DMNIVPIN

YOI AVIND u=(x,),,2) ¥ =(%,,0,,2,) : D NOPN DY MMIIPO NP0

'E'X:(xlaylazl)(xzayzﬂzz):xlxz TV, 22, 1NN

Ju| =P =y 22 oM w=(x,¥,,2) MOPN HY T

Y2 Y 19901999 NH8N

.DYNVPN NV Y MINND N ANINL D W

PHYAN MOPN RIPI a NOPNN

JPIIN IYIN DY INYID NTIPI DY INDI DIPNN MIWRIL TN INNIN
AV HY IO MVPN XIPI . NOVPNN

19D NNN NTIPIT INSID IINY IO TY YOIV NOPN XN M
LW TIND NINK NP

0 x=a+tu Y PN DONVPNN NV P IWPH
INSIY £ DV NN MY DAPNNN NVPN XIN X -1 INWID OWNNI 19010 XIN £ TIWUND
.1 YN DY NTIPI DY IND) DN NPWUNIA

D>NVPNN NN 52 C(7,0,10)-) B(5,3,1) , A(0,0,0) : TTIPIN NIY : NONT
a=AB=B-A=(531); u=BC=C-B=(7,0,10)—(5,3,1)=(2,-3,9) : 0>NaN

A:x=(5,3,1)+1(2,-3,9) : NN WM SY IO MINN 120
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23 P19 ol ale AN TPIVNING - DTN DINVP)

- —

tMIHYH*

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

[:x=(7,0,10)+17(=6,9,-27) : RIONTIY ILOY MOONNN DI NNIN MISNN

MY AP ,IWIN DY NNX NIVNI MINNA £, NAND Y JAPNND x NOPNN e
LWNNIMN DY NINK NPIVNI NINNA £, NANN

S NOVPNN DY INNINT g NVPNN HYIND NIINA NN YD TPNI B NIPIN e

NNONND JIWID MTIPI XNY NNPY P2901 W JYW NPIVNID MIND NIV OTI e
DTIPN (WD TWVNN DY NXYNMIN D NTIPI OY TN C DTIPIN DWND) 1 NOPNHN
@ MNOPNN NNOXND NN

D»IVNINY DXNVPN NV DV NN NWYNY XX I DY NIVNIY INN e
NN YON DY IMND) DYPNN YR INNINY MNOLPN DNINNN ANINI

09V 192 X791 a¥N

:2N902 OV IN P OOTTN DXANND 4 DY

SINNR Y NWYND DN DIWIN MY : DITIONN DY

2NN DY) DN DYDY NI IMN YA DXIWIN NV : DIDIAPN DY

2NVYOD NTIPIA DONNIN DMWY DN DY 2NN DXIYW MY : DIINN) DY)

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

: TINAN NMADW-YTN NPYTAN NN YN DY NIV PAOITTNN AN IN MIAPY >TD

(DN IMN DY DN ONOY NPIN

N:/ \13

TINN NTIPI ¥ DIV ORN NOMWN NTIPI DIV ORN
PIYYD TAN W NTIPI ORN)
1IWUN IV DY NNRNN)

Y NV X\
l 025081 l [ 05NN ] [ o’9%apn ] [ O"T:bm:]

[ Y7IVPI DNN) NI ININD DIV DN ]
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23 P19 G/WL AN TPIVNING - DTN DINVP)

MY HY NPIVN99 NIXN

LDOMNOLPN NWIDY Y MANND 1N ANININYDD NN

o APHYID NMOPN XIN g NOPNN
S RN DY ONYYD NTIPI 1D DXV IPYRIL THN INSIN
T SYINN HY PN SNV DN v-) 1 DNVPNN

NYINN NN DOWNON DINOVPNN N

T x=a+tu+sy MY PN DNOPNN NVIYY P2 WP

YN DNINA 7Y 52APNNN NVPN RIN x-) DNYID DOWNN D900 DN 1,5 TIYND
LT NYINN DY NTIPIL IMDI DIPNN MYNIL INNIN

MYV HRNYN

(7T ax+by+cz+d =0 : N2 YOINI NNV 7Y NI PNNY 1)

20NN NVPN MWW DN a,b,c DDTPRM NN DY NTIPI N (x,,2) : IWND
h=(a,b,c): YI0NN NWHN OV

MWD Y 12 211N ANN

:2N9D2 NN Y P OMTTN DXANND 3 DIV

\ VRN DR TN WD e

\, S NN DPAPN IWON e
\

7Mmn 9%1p10 599 VNN N e

YN OV NPO5D NTIPI XN WY NYINIY Y P2 ITTNN ANNN NN NYTY 71D
:PYITAOY MWINN NNNWNI

NWHN NN TN N IR TN PIND ¥ NHAPNND INNYNY ON e
MWINY 9APN WM IR PIND N PN INNWNRD DX e

2N TO1) WD IR MININ NOINX W INNYID OX @
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23 P19 val AN TPIVNING - DTN DINVP)

09V 122 *T9N ANN
: D771 D8N 3 DY DINWN MY Pa
PINN WS NIPIN GMWYN I DNY ¥ MY NIPNRI - DONN) DNINN e
MY NPNYN NOPN TR O DIYND DINVP) DINWNN NIYY — DIAPN DNWNN e

NYNNINN NN DN DINYIIN MY NT NIPNA - DITIONND NYONN e

7Ty ax+by+c,z+d, =0V 7: ax+by+cz+d =0:0"555 DNVIN MNY NIY

: NIN Y9IND DN >TTNN A¥NDN NN YAP)

099N) 0’52PN 07995
9NN 2810 53 4 _b_a.,d 4 _b_o_4d
a, b, ¢, d, a, b, ¢, d,

PIRNDIN HNT MWD

. cosa = |£|'|X| SPYAVINA &, v DNOPINY P @ TN e
up\y
u-u
.cosa = DANN L =a, +su, ) [ =g, +tu, DI IYYPL a DTN TN e
oo |
woax+by+cz+d =0 N [=a+tu WP a DTN TN e
) u-h
.Sing = W : INAN DNONN >77Y AVINN
up-|n
max+by+cz+d =0 :DONYNDNYPI o DTNITONT e
-h
.cosa = ko MY 7, a,x+by+c,z+d, =0
] |2
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23 P19 G/WL AN TPIVNING - DTN DINVP)

PINNDI ©XPN IVIN

YOIN2 AVINY ANINA B(x,,1,,2,) ) A(x, ¥,z ) MTPIONY PapnIn .1

-dyp :\/(xz _x1)2 +(y2 —y1)2 +(Zz —21)2 : NN

AN [:x =a+tu : TPIONI NN PN WD A(x,),,2,) DTIPIPAPHIND .2

TIPNN NTIPI NN RINNDD YT DN 2N WD NTIPINND TIX NN MY
LDOND YIN DY NPON MOLPNA IR NVPNN NYAON NN MNVYND ¥

AV 7 ax+by+cz+d =0 :NWND A(x,y,,z) NTIPIPAPNIN .3

d_|axl+by1+czl+d|

.d= Y
| \/a2 +b*+¢?

DIWN TAND NTIPI WIDOW 1Y AWINY DIIAPHD DAY NIW PAPNIND .4
.2 PYDA INRINDI MWD IWOIN APNIND DRI

WON SYY NTIPIA WIDOYW 1Y 2WIN> (19 973PNN) MM W PAPNINn .5
.3 PYD ININNDI NYINNN APNIN NRIND)

s MININ NMIVIRNDN NNX 29D AVIN DIPIAPN DN NV PAPNIN .6
DIUN NYINNN APNIN NRINNDY TAR NI DYV NTIPI YINOY K

dl _dz
Nat+b* + ¢

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

.d= :NOMI VDY .2
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23979 GWL LN TPIVOING - DN DINVPY

nMLND NTMpPN D2V

MHNY

x+1 y-2 z+1
2 -1 -l
W DY A NTIPIN DV NN RYND N

WD DN A-D TPIVNYON NTIPIN NN R¥N .2

A WD PN A(L-13) DTy NN (1

Jx+Ty—z=8 NN NNN A(0,0,1) DT NN (2
NYINNOYY A NTIPIN DV NN NN N
NN onva ,A-5 1voN ,C NTIPIN AN R8N .2

: DYNAN DXOYON YY MY (3
LDYPNNONYIND DN A(1,3,2) NTIPIY NPIVION MTIPIN NN RSN N
LDPSNONYINY DN A(x, y,z) NTIPD NPIVDION MTIPIN NN N8N .2

.A(0,2,4), B(-2,6,2), C(2,-4,8), D(10,2,0) :2n702 MNP 4 1M (4
ABC 7MWNn Yy AD v YUY NN N8N

PMI0 MAIVN

C(-1,4,-6) .2 B(0,1.5,-1.5) .N (1
C E’E,i a B l,l,ﬂ N2
11 11 11 1111 11
B, (1,3,-2), C_(1,-3,2), D, (-1,3,2) .X (3

B  (x,y,—z), C.(x,—y,2), D _(-x,y,z) .2
x=(0,2,4)+1(0,1,1) (4
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