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1p19 Gwl 09901 DY NPXPNNA NIVIVN DD

DINYN 1abN 7Y NXpnail nawvavn 222

NP MMIYIN MINMN 99V NN M 193 D9N»INA

MINY
X=2u—-V, y=u2+v? z=In(x*-y?) :pm @

.2y, Z, :12VN

vV=4t+k, u=t>+4m, z=¢e""V .y (2
Z,, Z,, Z, :)AWYN

St

2=f(x2=y?) :pm (3
Y-z + X2, =0 10N

z=f(xy) :pm @4
Xz, —Yy-2, =0 :0m

.z:f(lj M (5
y
X-Zy+Y-Z, =0 Hom

Z=fT(X=y,y—=X) : ) (6
Z,+2,=0 oM

w=Tf(x=y,y—2z,2—X) :pm (7
Wy Wy +W, =0 0N

.u=sinx+ f(siny—sinx) : (8
.Uy COS Y +U, COSX =COSXCOS Y : NN
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119 val .2 9901 DY NPXPNA NIWIVN DD

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

XeZy+Y-Zy =Xy +Z 0N

—x2. f| Y 2],
u(x, y,z)=x f(X,XJ.nm (11

XUy + YU, +2ZU, =2U :)n00m

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

u(x,y)= f(e*siny)—g(e*siny) :ym (13

NN
u,, —u
uXX +uyy:XX—2X N
siny
Uy =Uy 2

£'(0)=2, g'(0)=1-v T ON,u, (L7) NXIAVN )

? Pxy

.y=rsing , x=rcosé@ , u=f(x,y) :m (14
.(ux)2+(uy)2=(u,)2+r—12(u6,)2 PN LN

Uy, = f, cos?6+2f,, cosdsind+ f,, sin’ G :xvom 2

1 1
o+ fyy =Uy +Fu6’9+Fur NN )
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1p79 G/WL .2 9901 DY NPIPNA NIWIVN DD

NXNWN IR M»pn u= (X, y), v=9g(X,y) » nnn,z=h(u,v) pm (15
Uy =V, Uy ==V, MD»Pn Mo y-up
92 NN
L0995 INNVN AR MNPPN U,V K
Ny +Vyy =0 197 Uy, +Uy, =0 955

he +hyy :((ux)2 +(v)()2j(huu +h,) 2

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

2 2 2 1 2
(u) = (uy ) =(ur) —F(us) £ I179I1
(o ty)=t"-f(x,y) ON,n 3700 7N XN f(x,y) mspna (17
SN, TN fOX Y IO
x-fo+y-f,=n-f(x,y) .N
x*f +y*f, +2xyf =n(n-1)- f(x,y) .a

Xy X, V) #
~Z=f(X,y)= X2+y2 (7y) (0,0)

0 (x,y)=(0,0)
.(0,0) NTIPI2 NMPEPNAN SY NPPONN MININ NN VN N

PNPNIN NN (18

X=2t,y=t M .2
PY 9INa 2'(0) INOHYIYN
X=2ty=t P )
NIVIYN 99595 z'(0) NNHIVYN
JPDANINIINT TPINPNAN DR WIAP ,T202 ) PYD NINNIN NNYA .7
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Gml ... 9901 YV NYNPNA NIVIVN Do

NYAYD MIVN
1 1
z, = 7y 2% 2+ 7y (-2y)-2u (1
z,=e""(1)-2t+e"V(-1)-4, z,=€""(1)4, z =e""(-1)1 (2
t
- ) (13

JVDANONIDTND T 0 ) %‘3 f,(0,0)=f,(0,0)=0 .8 (18
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2 P9 GWL WD Y SY NPT 9GIINY PNYOP

DINYN MY 2 nXpna? 901N NXp

MHNY

,8-1 MYNWA NPIPNOIN NNN 9 M2y
;9N IN DY ,DIOPNT JMN NN NPVIP MTIPI INSD

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
oy =Y @

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

2=X3+ Y3 =3xy+4 nown Py (9
NOWRY DOPAIRN DIPOWNN DINWNN MINNIYA NN INSD

NLYY N2XNN YTHN NN IAYN ,P7ND 32 JNIY NINMNOT MINN YD Pan (10
SHNN NIN NHY DN

,—2X—=2Yy+z2=0 1wy (1,2,3) nTIiPInNm INP2 ISPN PNIND DX INSD (11
D71 NTMIPIY NP NAIPN NWINN DY NTIPIN NN 19)
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2 P9 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 NTIPI NN (0,0) NTIPINY NN N

a YV DYDY IDON NIY WIAP ,NMIVN NI 1NN NITYA .2
YT 370 ROV IR, 90IN, D120, 01900910 NN /N PYON NN

b 1
90PN O j (24-2x—x*)>dx-w 72 ,b>a ,01900 MW INYD (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

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




N1 NN TNPN2 'vnnn X1an
80112 2

DW12N - (NNTPNN NN1) DYINWNA NN XPNa 2w NXp - 3 218
D'MNan

0 1M1VnN 101N

T DOINWN NI TPEPN YW PNYP .1

www.gool.co.il




3 P79 GWL ...7) DINWR N2 TPNPND S NP

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

MYNY

:5=1 MONYA NPXPNON DY NHPN MTIPI NN INNND

fx,y)=1+2xy—x*—y* (1

f(x,y) :4—w/x2 +y> (2

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

2 2
(x,y,2>0) f(x,y,z):x+y—+z—+z (5
4 'y 1z

Y =—X2 42X n911199, Y = X2 +1 19119970 1290 PRININSD (6
DT PO NVXY PO ,NIRNYA DY (ANPN) P10 PINA YT WITI DT 90N PINSY *

2 NS Y, (X, V) (%0 Vo) (X0, Yn) ,MITIPY 10N 11-7 MONWA
DIPYN P2 DMIIND DPNINN YA DOV T, Y =h(X) NNxNHn Dpy
290N PN MTIPIN

.(2,2.5),(1,0.8),(3,3.2),(4,3.5) MM May m1, h(X)=ax+b (7

.(=1,2),(2,0),(0,-2) ™YY My TN, h(X) =ax®+bx (8

.(10,20.2),(6,12.9), (4,8.5),(0.5,4) MMPan Nay w1, h(x) = ax+2 9
.(4,33),(2,8.5),(0.5,2.3), (1, 4.5), (0.1,90) TP My mx1n , h(X) = ax? +% (10
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3 P79 GOOL ...7) DINWR N2 TPNPND S NP

.(1,4.5),(0.5,2.3),(0,0.8), (~1,0.1), (-0.5,0.12) 2y m»7n ,h(X) =ax® +bx+c (11

(XL YD (5, Y0) e (X0 V) s TITIPY 0o (12
WO P2 DYIINN DOPNIND YD DOV 7, Y =ax+b 9w xsn
D000 T MTIPIN
.b=y a May nuNan NN YINY v

, £, =0, f, =0 mxnwnn panan ovapnnn, b - a-w nnb s 124 11 mdxwa : pavn

. 2
.f(a,b)= Z ( h(x)—Y, ) DN DIPRINN MDA NMEPN YW LINHN DIPIHN NN DIN
i=1

YD Mvn

.DMOPN pwnn t K30 (tt) (1
.0MmopPn (0,0) (2

AN (L,2) PP PR (3
A9 (L2) PP PR (4
0N (0.511) (5

0.375 (6

y=0.88x+0.3 (7

=—X"—=—Xx (8
y=3%-3 (
1.5039

X

y =2.032x + 9

y =2.06x +0;29 (10
X
y =1.48x* +2.196x+0.824 (11
nZyixi—ZinXi Zyizxiz_zyixizxi

a= — , b= - (12
s )
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4 P—19 th LLDONYVN MY ‘JW ﬂ’SPJWS ‘J\U ]13’17

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

MOHNY

S NINN XIDINRD 91902, NPNPNN DY DIIPNM DIPOPNN NN INND §-1 MHNWI
f(x,y)=x2+y* 2x°+3xy=1-2y* (1

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

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

PYIN IR IINS N
V2D 97 PINDNAN A

X,y20 IWN, max{2x+y} st JX+\y =9 nopnmmyamn (6
7PYAN NN IS LN
7YY 5973 PIND INAN .2

, X+3y =12 N by MINSIN MTPIN 9o pan (7
I2D0PN MNYY NJAINY 1T NN INYNI

MYTIPIN DROINSD , 2X2 +3Xy =1—2y2 nmipyn Syw MmN 95 pan (8

TPYNIN JPNINY MTIPIN DX POOD1N XN DXPNN THPYRIN JPNINY
A0PN NIN DXPNN

,3X—6Y+4=0 9NN N2 IN¥PN PNIND NN INSD (9
X2 42Xy + Y2 +4y =0 no1nay
|ax, + by, +¢|

Ja?+h?

NI, ax+by +¢=0 W0 (X, Y,) NTIPIN PRI 107
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499 GOOL . DINVUN MY Y IINPNG SV NP

DY NP Y ) DDA VP X IV INP OV (10
AU(Xy)=Inx+Iny >m 5y mnny, (X, Y) 5900 N80 nONN

DY 2 NPIY P PN ,NTY 1 DMNBTN MR PN
,In16 NOYIN NN PYND INSYD YAIP POWIN
JPONDIN MDY NNT HPUND 1INIYND NI

JVOUNN MY NN 1IN IND)

DVIVY WPy ) DNAIN WP X PV INP NT (11
AU(X, Y) =Xy >0y nnm (X, Y) DON N8N NN

DY 3 NPIY VP PN DY 1 OMNBDN MR PN
N7Y 12 DY SPN NTH
2T YA NN NN IND)

X2+ y? =13 2o, (y) ,O0NY,(X) ;100 P2 NN Py (12
(X, y) =4X+6Yy NN »TH
,1IDNN IMPY YY, (X, Y) = (11 ,00N) YD1 NN Wann 27

JONINY NN NN DY NOVIND NN DIPOPND NN
PYAN NN N IND)

Q=K ++L M nrxpag vy (13
.P«=2,B =10n L K 075 onnn
,(K*, L*) NPIN NN WONND XIN 100 NPION NN INSNDI 1IN

.MOYN NN DI NX2NDN
(MMNA5 XD) YINON MY NN IND)

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

U +y

X- -u
PYIAN OV PNINN NTIPIA A = fy D»PNR A IR D9 IO
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Gwl L DINVN NV HY DNPN0 SY NP

NOYD Mvn

max (+1,71) min(i 1/7,1\/1/_7) (1
min(0,+1)  max(+10) (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(J_r 1/7,+ 1/7) (8

71345 (9

min(\/ﬁ,\/g) (10

max(6,2) (11

max(2,3) (12

min{2K +L}; K ++/L =100 (13
N2 NONY (14

11
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5P79 GWWL LANVN VDY DV TPNPND DY NP

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

MHNY

NLYY N2XNN YTHN NN IAYN ,P7NHD 32 JNIY NMMNOT MBNN YD pan (1
SHNN NIN NHY DN

NTIPIY ANV MAIPN MTIPIN NN X2+ Y2 +2% =36 NToN N9 YV INYD (2
.(@,2,2) nmpann amva mpinin mmpan Xy (1,2,2)

:DONIN DPYON DY NY (3
MNNY (1,2,3) NTIPIND TN IXPN PNINN NN INSD LN
—2X—-2y+2=0
NP2 NP NONY , —2X—2Y+Z =0 i Dy NTIPI INYD .2
.(1,2,3) nmpd

2 PNIND TNDNN NIIYA PHINN 2N YT DY NNIWNN DX IPTL )
YN0 NP

JPWNIY NP MDIPN 22 = XY +1 nownn Sy MTPIN NN INSD (4

2

X
ot Y2+ 2% =1 PRIDDOYRNNI AN YOPN INP2 DYTHIN PNIND NN INSD (5

MR (X, Yo, Z) NN PR a0 . 3X+4Yy +127 =288 Mvond
| ax, +by, +cz, +d |
\/a2 +b% +c?

N, ax+by+cz+d =0

2230 TIIINN 22APNNN DIPYN 12 300P0PNY M1 PRIV INYD (6
DV YR PAY Z=X+Y Nwnm X2 +y? =1

PRIDDOND TINNN DAPNNN DIPYN 12 2900090 Y1010 PNININSND (7

2 2 2
X* y° oz
DPNNTPURI PAY , Z =X+ Y NV TJF?JF% =1

NAVYN NYH

DMOPIDY DNIPIVN NXP NTIPI NN TPVIP NTIPIY DIPYON NN ,NT PI192 DIDMNINN NN NN
IN,TIHAMNA AHIND MBTPNN NPLHNN OIT PY .APYYN NPYIL 121TH NPT ,DIIVNIN N
ST NPANDN ,TION NITOI 11T JMNX TH97 1M KDY INKD
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5999 th LANVN NWVIYY DY ISPND S NP

NOYD Mvn

70 2 7N 010 4 TIN N0 4am (1
,(2,4,4) NTIPIN NN ANV NDPN NN (2
. (=2,-4,—4) TIPIN NN ANV NPININ NTIPIM

NN M 1 RN IDDPD PRI N (3
C(%,%.,9%) NP NApn NN .2

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

L3292 NP TIIRN PRI . 5%, NP INPN PPN (5
A3 90PN PRI L1990 PRI (6

.10599°0p0 PRI ., R PRI (7

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



GOOL

SN0 Hrawvw2

N1 NN TNPN2 'vnnn X1an
80112 2

NNIDN NAD NX13j7] DINWN 1WA NXppNa 2 L?2Mn IXp - 6 21a

0'1Myn 101N

4 7MDNY NIND N¥IAP DINWN MW PPN YW 0OMN NP .1

www.gool.co.il
13

B T



6 P9 val U0 VA TPNPND HY VIMN NP

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

MOHNY

2V VOMNN DN NN VINNN DIOPNN IR IIVN (1
,2IMON OINNN NN R AWRD R oInna (X, y) =3xy—6x—3y+7

.(0,5),(3,0),(0,0) on »MpTIPY YWN NI

Dv LINNIN DINPHN NN VINMNN DINOPNN NXRIIAVN (2
NN DINNN NN R IWNY R onna (X, y) =x?-3y? —2x+6y
.(2,0),(2,2),(0,2),(0,0) on »71ipTipw M2 nNNa

DV VOMNN DIIPNPN NN VIMNN DIOPNN NN IIAWN (3
X2+ Y2 <4 9yn NN R N0 R onna F(X y)=x2+2y2—x

DV VINININ DINIPNHN NN VIMNN DIOPNN NX VYN (4
AMON DINNN NN R IWND, R 0nna F(X,y)=X2+y2—Xy+X+Yy

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

Sv VYININN DINPHN NN VINMNN DIPOPNN NN IAWN (5
ANON DINNN NN R AwNd R 0nna (X, y) = X2 +y?-12x+16y

.R:{(x,y)|x2+y2£1, 3x2—y}

PID MAIVN

=11 09MN DYPN .7 VOMN DMOPN (1

=1 00MN DNIYPN .3 VONMN DIOPN (2

=¥ 09MN DOYN L3, VOMN OOPN (3

-1 09NN DN .6 VONMN DOPN (4

.1-6v10 VOMIN DYPYN .1+610 VIMN DIOPN (5
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7 P79 GWL 09195 DYNVIN

n»1a3 0?21V IN

MHNY

: 3=1 MOYNWA DYNIVIND NN VN

.l[j.(x+y)dxdy (1
00
1x
nyzdydx (2
0 x?
ngoja'rzsinzgodr (3
0 0

L IURD TP NVIND ST MW MNIN NN DN, J' j f(x, y)dxdy Svvrna
D
.B(@1,1),A(1,0),0(0,0) :NpTpndyavnhvn-D (4
.B(-2,1),A(2,1),0(0,0) :ompNpndyaviawn - D (5
.C(0,1),B(1,2),A(1,0),0(0,0) :NpNpnbyaiov-D (6
Xe+y* <l wy-D (7

Xe+yiP<y Swy-D (8
D={(xVy<Ly>x*}

D={ (x,y)|1<sx*+y*<4} (10
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7 P79 GOOL 09195 DYNVIN

: DYNAN DYDNLVINN NN VN

X=19wm y?=4x n9119n >y 01oN D WK, ” xy2dxdy (11
D

dxdy
12
J4—X (

.(2,2) nMpaa noMY 2 OYTI YA

930 YV NIXPN NYPM ML TNRIPN P 37y DIDN D WK, I I
D

JPURIL NIMY ,a DPTIN Y2 )Y D IWNRI I j |xy|dxdy (13
D

MYL¥N NOYA T19%2PN D IWND J' j (x> +y?)dxdy (14
D

.(a>0)y=3a,y=a, y=x+a, y=X

X=-1y=0,y=7,y=7zJX P1NI931 OINNA D wm,ﬂ%dA (15
D VA
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20 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,cos’t) .2
x=2t-05 y=3t-15, z=t X =2cost, y=3sint 2
a
r(t)=(2t-0.5,3t-15) r(t) =(2cost,3sint)
t? t?
x=t,y=z—1,z=z+1 X=t, y=t, 7=t
T 2
2 2 2
) = ( r t_+lj rt) =(tt°,t%)
4 4

x =3cost, y =3sint, z=9cos’t

_ ) M
r(t) = (3cost,3sint,9cos’ t)

PN P (7,6,10e—10) .3 (42t,42t,10¢') .2 (21,20,10¢) .X (3

ﬁz(_4sin4t,4cos4t,4t3), a4, d('jrllz 120 &
t o J1+t°
NN NONY .2
(x,y,2) =(0,0,0)+5(4,1,0) .2 ri(t) =(4cos4t,e' +te',4t°) .N (5
%(1, 2,0) .7 (X% y,2) =111 +s(1,2,4) >
2y+z=057 .2 (9,3,5 .X (6

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

NN TORY - (8
, 24X =12y +2z2 =16 PIWNIN NN, Xx+4y+12z2 =114 AN NYWNN (9
.76X+143y —547 =292 7V»N NYIN

N5 NHNRY (10

120.46° .1 12 .1 (0,-12,0) .3 140 A (2,6,10) .N (11
V(t) (V011V021V03 gt), |V(t)| = \/(V01)2 + (V02)2 + (Voa - gt)2 ) a(t) = (O 0, _g) | a(t) |: g (12
t 2sint, 2 t
NN NORY L) J , A v(t) = (2sint, 2cos ) N (13
Yo [v(t) |=2

o .
5 5 X r(t) = (2t,—t,-5t* +100) (14
\\/ r(t) =(—2cos3t+4,2sin3t—4t,4t +1) (15

v =v(l)=+6 (16
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20 P19 GOOL L. PY VPN, DIVNIN DINOPI

a=45 =" B33 xar
4rad 16 2 16
.IN2YN NYNY (18
3
2 (4t* +1)7
K= §' p: 2
(4t® +1)7
p= ZlJ_ (20
2
— 6.5 (21
13

-9 TNV 2P NIN DIPYN YW NPMINPYN OPTY XN . p=R, x=1/R .x (22

.IN2N NONY .2 K= % -2 WY TP DIPYN NPMINPYY . p =R
K= g PN NPNPYN IN t=0,7,27 NIY HUNOPN NPMNPYN (23

nYMNPY .% -5 MW 99939391 PN NPMINPYN OPTI NON MTIPIA

NON MNP k= % PN NPDMPYN IR t=7/2,37/2 MN2Y H91991

16
5 -9 MW Y9190PN TP NPMINPYN DT

.NOYN NHNRY (24
NOYN NORY (25

(x“ +1)E
p(x) = x| (26
A2 N DT MPND (L1 NP OYPN NPONPYN DPT A
(X=22+(y-2)>=2 .»
2 2 V2
3

;(5 EJ :NPINPYN 32 :OVTY (27

(x=213)%+(y—=2/3)*=2/9 : NP2 Synn NNNWN

(X—59/8) +(y+27/16)° =(125/16)° .3 y=+3, X =§ X (28

1
=—, p=R (29
K - 2, (

27 3J_

NN NONY 3 X+ (y +1)’ =g pe—, N30

.DNOMN n‘m\v (31
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20 P19 GOOI. P IPSPND ,DMIVMIN DNV

NO(32
(0.2)»’_‘%\
(0,-2.5) r/
X (y+25)7 =45
A
NN NONY (33
k=p=1 (34

:VIVIVINY (35

(0.1

(x=2/3) +(y—1/3) =8/9
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20 P19

GWL L PYNIPNGS,DMIONINYD DXNVP)

11V YA QYT ,DIXRTA

MHNY

D990 ONOVPY MTVY F(X,Y,2), G(X,Y,2) P
S INDIN
div(F+G)=div(F)+div(G) .N
V(F+G)=V(F)+V(G) A

TPSPND 9= (X, Y,2) PN PNOPY NTY F(X,Y,2) 7
. div((oF) = (V(p) -F + @divF 20N

JVONPNY o =(X,Y,2) XM OINVP NTY F(X,Yy,2) >
.div(rotF) =0 >N .N
V-(VxF)=0 9NN MD»1 1N
.rot(grade)=0>31>1N .2
Vx(Vp)=09nN Mo”1 N

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

NV NTYE(X,Y,2) >
Vx(VxF)==V?*F+V(V-F) "M

(1

(2

(3

(4

(s

SO XNIDYT VINYTI HY NIRNDNN D10 NN Ty *

WWW.G00L.co.il 91NY 19351 INT »IVIDA NINYHD MAIVNY
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20 P9 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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GOOL

S1Nn Hrawvw2

N1 NN TNPN2 'vnnn X1an
80112 2

2NN D91 D'NLYN YN D'MINN DM - 21 219

0'1Myn 101N

B0 . YN DN ONP .1
84 NIVNIY MINNA NYINI DN DNP .2
90 (11°3219) NP2V MIXNA NV DN ONP .3
O aNIN1 DNLYNH .4
(OO NDD) IV MINNA 2NN DXNVLYNA .5
O aNIN2 DX .6
100 . NPNTI NP MOV TNNIP .7
104 17V NOYNN DXNLYN — NID) .8
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21 P19

Gwl . DXNVYN MY OMINH ONP

MY DM oMy

MHNY

: DININ DMINNN NN NN VLIV (1
S={(x,y)|-1<x<1 -1<y<4} .N

S:{(x, y)|-1<x* <1, -1< y£4} A
S={(x,y)|x<y<4} .

: DINAN OIMNNN NX NYNIAIVLVLIV (2
S={(xy)|x-1<y<2x+1} .N

S={(x,y)lly-2x<1} .2
S={(xy)lIx|+y<4} >
S={(x,y)|(x+y)2s4,x>1 T

: DINAN DDHWNN DY OPTIN 10900 NN NN (3
X +y*—2x-3=0 .N
x> +y*-8y=-15 2
X+ Yy +2x+4y=0 .

AN YLV D3NN PN DININ DXBYOIN TN YO (4
y=+v1-x* .N

y=—J1-x* 2

2

X=41-y°
X=—y1-y* .7
0<x<1 y=v1-x* .n
—gﬁxsg y=v1-x* )

80
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21979 GOOL ) DNLYN ;NN DMNM ONP
AMNX VLIV VNN PON DINIAN DXPOYONN TAX DI (5
y=2+1-(x-3) .N
y=2—+-x*+6x-8 .2
Xx>35 x=4—1-y* .
: NN OINIAN DIMINNN NXRIVLVLIV (6
S={(x )X +y* <4} X
{(x V)X +y <4} A
{(x V)X +y >4} 2D
S={(xY|X+y* >4} .7
S_{(x V) [—V4—x* <y<4- xz} N
:{(x )| —4—y® <x<\J4- y2} )
{(x Y)|0<y<4- XZ} R
{(x y) | —J4-y? <x<0} N
: YN OINIAN OIMINNN NR VLIV (7
:{(x, V)1 X +y? s4} N
S ={(x,y)|ls X?+y? <4, x20,y20} A
={(xy)[1<x*+y* <4, x>0}
S ={(x,y)|1s xX* +y? <4, yZO} 1
;YN OINIAN OIMINDN NR VLIV (8
S :{(x, Y) | X2 +y? —2x+4y+1£0} N
:{(x, y)|0<y+1< \/1—x2} A
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21 P99 G/WL . DXNVYN MY OMINH ONP

;YN DINAN OIMINDN IR VLIV (9
S={(x, V) 1<x*+y* <4, x<y<2x} .N

:{(x,y)|x2+y2£4, yZX}

={(x PIZx+2<y<25-%

3

{(x y) | X2 +y? <4, y>x2} T
s={x I <y<a- xZ}

s ={(x M) lIx-1l= y < 1-(x-27

.25%% +4y® —50x +16Yy =59 NNIWHN NN (10

MR VLIV NODONR NIRNND IRNYIIY INIIN N

NNNNN INNN NN JPYYN INNN DN MINNNDY NPIPNON NN MY .2
.OHNN HVY

YNNIV IXNN NN 2D HONNN NN MINNNDY NPXPNON IR MY )
.OMHNN HVY

POV IN NOONN TINA NMONN NN MTIPIN DD NP >IN T

XD DYDY NODINRN TINA DN NN MTIPIN DD NP YN
MOV NUNN

=]

: 9V DXNAN DIINHN NN VLIV (11
S ={(x,y)|4x* +y* +8x—4y+420} .N

{(X y)I0<y<— 9- X} A
={(x y)|—y+1<x<— 4- y}

{(xy)l—— —x*<y< } T
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21 P19

GW‘ . DXNVYN MY OMINH ONP

: YN DXNAN DIMINDN NN IVLVLIVY (12
={(xy) X <y<2-x*} N
S:{(x,y)|—2£ ys-xz}

={(x Yy —2<x<-y*}

S={(x,y)|y2£x§1—y 1

: WD DINAN DIMINNN NN VLIV (13
X,
{( y) 1
2 2
X ¥ sl
Xi - T 1 -
e R
XZ y2
X, y)|— - T
{( y) 7 g ° }

2 2
X__y_gl} N
9
{( y)__%>1 x? +y <16} u
Y90 MAIVH

GooL.co.il 9NN 1DI9N DXVIVIYY DININ MNINY
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21 P99 th . DXNVYN MY OMINH ONP

nMmvunNna naxna Mvnna 0NN oMmy?

MHNY

L TPTOIP MINNY ,NNTIN NIVNION MISNN P Y (1
t>0 x=t*+1 y=t* .N
0<t<~r x=sint, y=cos’t .2

T<t<L2rx x=cost, y=4sint .)

NN OO0N HY IIVNID NN PID - (2

21901 95 NNRVIANY MORNND IRNWND INSND ,t VNN DY NIDONOIT DY
272092 y-) X DINYNN MYNNHNI

x=t—-4 ,y=t> .N

x=—-4+cost ,y=1+2sint .2
x=4cos’t ,y=4sin’t .)
x=tt+)+1 ,y=t(0.5t+D)+1 .7
20t 20-5t°
e T e
Mp k) x=ke'+ke" ,y=ke'—ke"

"

L XP+y =8 Yynpn pm (3
1PI0VNPIN INNNVN NN INSNDY DIVNHN IR IVVIVY N
NTIPID A(2,2) DTIPINN 2HYNN PIN DY VNI MINN INSD .2

.B(-2,-2)
NN AB WO DY 920NN, D DINNN DY NPIVNII MIND INYD )
R \V)a))
2¥10 NN DN P2 DAINNN, E DINNN DY NIVNID NMIND INSD T
X +y* =16
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21 P99 GWL . DXNVYN MY OMINH ONP

X+ y? =25 (x=8)° +(y—4)* =25 D9ayn »Nv oMM (4

TINM INYI) NPIVNIAN OPMRNYN NN INYI ,DI0IYNN DX VLIV N
.DO2NNN THN 952 RIDIN DINNY NPIVNID

TW NOYa A DTIPIN NN, B-1 A ,MTIPI dNY1A DONNY DDHYNN .2
AN TN y-N
.B 120 A 290N PON DY NPIVNION MINNN NN INSND
.DMPN NYI YN

.DY2X¥NN MY P2 OIDNN DINND NPIIIN TN INYD )

2
X_+y_:l
) 42 22 s MOMHYNOINY HY MIXNVN DM (5
X_+y_:1
2 4

D1PI01D9970 NN DX INNND) MOPIIND NX VLIV N
JAMXIRSD ,MTIPI 4-2 MONNI MOPONND .2

2010 4-1D 2571 D20 MTIPIN 4 NN 12NNN PN )
M270NNN NNN 73 DY IIVNIN MISNN DN INSD

MOYONRN YNV TINA D2NNN ,0INNN DY NPIVNID MIND INSD T

AXE—y? =4 99N Ny (6

.MY0N YNWN NN NDI1INNN N
NNN Y9 5Y NMIVNION NINNN NN TPIIND NINDN DN INSD
.MY0NNN

1’25 191299010 12 S2NN DINNN NX VNIV DN NN .2
DY MOVIVIIONN

32—y =3 nNnwnn N (7
AOVIY IRNYNN NINNND NYINIIP NN N

MYY0N dNVUN 20NN X PYONIPN A
NNN Y9 HY 1Y70VNIN NINNN DRI NIIND NINDN DN INND
.MYY0NNN

NP A(=2,-3) DTIPINN PN IPN DY PON NN C ND0NN )
.B(-1,0)
JP01m79 NNNA C NNOHIAND

.C 12007 y-N PN P2 INPIINPN PRIND NN INSD T
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21 P19

Gwl . DXNVYN MY OMINH ONP

X=t-sint

0<t<2x DIPYN TN NINIAVN (8
y=1—COSt
X =4sint

—r<t<27 {y=10t  OPYN TN NNIMIVN (9
Z =4cost
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21 P99 val . DXNVYN MY OMINH ONP

NOYD Mvn

y=1-x*-1<x<1 . y=x-1 x>1.8 (1
2
x2+y—=1,—13xs1,ys0 2
16
22 2 1Y
X3+y3=43 ) (x+4)2+(y7j =1.2 y=(x+4)?.N (2

X*—y?=4k* ) X*+y*=25.n X —4xy+4y*=2y-1.7
x(t):J§cost ££t<5—” 1 x(t):JE_;cost
y(t):\/§sint

{x(u,v) = J8ucosv

y(t)=Bsint 4 4
y(u,v) =f8usinv

x(u,v) :ucF)sv J§3u <s
y(u,v) =usinv

0<t<27 .X (3

S5z

0<u —
4

IN

1,

IN

<V D)

NG

o
IA
IA

v<2r .7

5:0P77.(0,0): 909 : X2 +y* =25 Yvnn N (4

x(t) =5cost

{y(t) =5sint

x(u,v) =5ucosv
'{y(u,v):Susinv

0<t<27z 95NN 5V NMLVNID NIND

0<u<1 0<V<2r 99N BV NMLVNID NIND

5:0P77.(8,4) : 10 : (x—8)* +(y—4)> =25 Yynn

X(t) =8+5cost

’{y(t)=4+53int

x(u,v) =8+5ucosv
'{y(u,v) =4+5usinv

0<t <27 :D2vNN YV NIVNID NIND
0<u<1 0<SV<27 :9MynNHY MIVNID NIND

o OstSarctan(fj 17PN .2
y(t) =5sint 3

X =8+5cost
"|y=4+5sint

{(x, y) | 25— (y—4)* +8< xs\/25—y2} 2

X(t) = 2cost, y(t):\/fsint 0<t<2r
x(t):\/fcost, y(t)=2sint 0<t<2rx '

{x(t) =5cost

4
, T<t<arctan 3 +7 -2 0PN

(s

2 2 2 2 2 2 2

AR A e L Ik
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21 P99 val . DXNVYN MY OMINH ONP

: X1 = \/E_COSt arctan (—ij <t<arctan (iJ :DA 0NN 2
y(t) =2sint 2 J2
. XV :\/E_COSt arctan(—i}wrgt <arctan (ijwz : BC no»onn
y(t) =2sint 2 J2
X(t) = 2cost
. © _ arctan(\/f ) <t< arctan(—«/f )+7r . AB nYonn
y(t) = J2sint
X(t) = 2cost
: ® _ arctan(\/i)wr <t< arctan(—\/E)JrZ;z : CD nYonn
y(t) = J2sint
D=D,uD,uD,uUD,
D. - x(u,v) = J2ucosv
" | y(u,v) = 2usinv
0<u<] arctan (—ij <v<arctan (ij
2 2
| 'x(u,v) =v2ucosv
D3 ) .
y(u,v) =2usinv
0<uc<l], arctan(—ijwz <v<arctan (ijwr
V2 V2
~[x(u,v) =2ucosv
' y(u,v) =J2usinv
o<u<l, arctan(\/i)SVS arctan(—\/f)wz
~ [x(u,v)=2ucosv .l
' y(u,v) =2usinv
0<u<l, arctan(\/i)wzSVSarctan(—\/E)+27r
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21 P99 th . DXNVYN MY OMINH ONP

2 2
.x:—,/1+yZ n>bmw,x=1/1+y7 I PION X (6

X =—cosht X =cosht
. ) teR : ONNDVY, - teR mnd mvNIo
y =2sinht y =2sinht
D=D,uD,

[ X(u,v) =ucoshv

X ] O<u<l veR 2
y(u,v) =2usinhv

x(u,v) =—ucoshv
D,: O<u<lveR

y(u,v) =2usinhv

2

2
X=— 1+y? n>‘:z~mw,x=1’1+y? ™I :NION .2 .09 N (7

X =—cosht {eR b x =cosht (R
. € R INNDVY 9IMN € R 707 9y : MIVNI
y:\/§sinht L y:\/§sinht L
X =—cosht
11 C: _ In(2—/3)<t<0 .)
y= J3sinht
8 (8
67329 (9
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21 P19

th . DXNVYN MY OMINH ONP

(M21a) NMavip Naxna MY na DPNinN DMp

MHNY

: DYNAN DXYOYON HY MY (1

0P NP (4,%) ™IAVPN NTIPIN AN PN N

020 NP (=1,—-1) TIOIPN NTHIPIN DN IYPHN .2

: DYNAN DOOYON HY NY (2

0P NTIPY (10,—%) ™MAVYPN NTIPIN NN YPHN N

P20 NP (0,-4) NIVIPN NTIPIN IR IPHN .2
P20 NP (-2,2) MI0IPN NTIPIN IR PN )

: DYNAN DYOYON HY Ny (3
PAVIP MOPTNNIPY 4X—X° =1+ Xy IRNWYNN NN PO N

VIO MOPTNNIPY r=—4c0s6 IRNYNN IR IPHN .2

:DYNIN DXPYON DY NY (4
P MOPTNNIPY X2 +y? =4y IRNVHNI IXR YPOD N
P29 MOUPTNNIPY X =10 ARNYNN IR PHN .2
PIAD0 MOPTNINIPY Yy =4 IRNWNN IR PO L)

: DYNAN OOYON DY NY (5
PO MOPTNRIPY =4 IRNWNN DX PN N

V0P MOPTNNRIPY O =714 DRNIVNIN AN IPHD .2
PO MOPTNINIPY 1 =2c0s0+4sinG NXIWNN DX IPOIN )
NPTV MOPTNINIPY 6r’sin@d =4—-cosd IRNVNN NN YPON T
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21 P19

GWWL . DXNVYN MY OMINH ONP

AP DNN TNN D02Y ,DMIPR MY PN (6
219 MINNA OMNPNN TN DD 1aND

AN

20NN PON DMNAN DXOYONN TN YD1 (7
P20 MDA ININIAND

y=+1-x* .N

y=—J1-x* .2

b
I
T
<

N
A

20V PON IRNND ONPNN TAX DIV ININ I-N DXPYDa (8
(PPAVIP) N1 NNNA INMNX NN IPN DX VLIV

y=4y4-(x-2)* .N

X=—/6y—-y*> .2

y=—1+yJ1-x*
LDINNN AW T DY ) PYON PN NN INO T
7V Y HY 1IN ININD OIN

: 1YI9IH NMIND DNMIN NN NN DINAN DININNN NN VLIV (9
S :{(x,y)|x2+y2 34} N
S ={(x, y)|0< ys\/4—x2} i

S:{(x,y)|—W£x£O} 2D
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21 P99 GWL . DXNVYN MY OMINH ONP

: TPIDI9 NMINN ONIN PN YN OINIAN DIMINNN NN VLIV (10
S :{(x, y) 1< X% +y? 34} N

S:{(x,y)|1£x2+y2£4,XZO,yZO} A
S:{(x,y)|13x2+yzs4,x20} 2
S={(x,y)|1£x2+y2£4, yzo} T

: TPIDI9 MINN ONIN PN TN DINIAN DININHN NN VLIV (11
S ={(x,y)|lsx2+y2 <4, x< yst} N

S={(x,y)|x2+y2£4, yZX} a

.S= {(X, )| %X+§ <y<425-x? } : P21 NN NN OINNN NN NN (12

Na

.S= {(x, y) | igx <y <A8x— xz} :TPIADID NN NN OINNN NN NN (13

.DINN PN HD2) 0PN NV PD (14
.DMINNNN TON DD DN IND NMIDID NHINNA OININNNN THN DD 1ANd
a 99N N MIN
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X-5 y+1 z+14
S 2 1
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NOYD Mvn

SORIDION (1

DYN 2995 NNAN YVPON NI (2
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}

|
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}
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|
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0: ON
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y
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.DV1 DNLYNIN TAN I INT .N
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NLVYNN DY INND .NTOIP NOIYNI NXRNVYNDN NN NN

r=3 .N
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JPTI NN NLYN DY NIRNYN NN DIXIN DIOYONN TN D32 (5
NOYNN DX IVLVLAY TNVWNN OV IND .TNTOIP NIV NXNYNIN DN XN
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AN 91 DINAN DXYONN TNN Y2 (6
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2N 91 DINAN DXDOYONN TANR Y21 (7
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f(x,y)=5-%x" -y’ +In(4y-x*) (1
f(x,y):«/x2+y2—4+% (2
X

f(x, y)=1/—x2+y2+1+u (3
X=y

g(x,y) =X +4y +{x-4y (4

1 N 1
Jx+4y  (x-4y

f(x,y)= (5

h(x,y) =yX—+Jy+4 (6

f(x,y)=e” [In 24 Xy -4 (7
X2 +y
4
(X, y) =———— (8
I-[x|-|y]

z(x,y)=|n(x_4y] 9
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;121 NP NAN VLAY 10-7 TMYRWI NPIPNAIN NNN 9 N1y
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1
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(x=0) xzy"+xy'=% (1
(cosx=0) y"tanx—-1=y' (2
2xy'y“—(y')2+1:0 (3
y"xInx=y' (4
xy"=x%e"+y' (5
yy"+(y') =0 (6
2y"y—(y) =1 (7

cosy=0) y'tany=2(y') (8
( ) (¥')
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y=£+Cl~In x+C, (1
X
y=-x+C,-cosx+C, (2
y= J_ri(clx +1)3/2 +C,y=1x+C, (3
3C,
y=C,(xInx-x)+C,;y=C, (4
XZ
yzex(x—1)+C1?+C2 (s
y2
~—=cx+k ; y=c (6
2
2 k 1
, 1{@4 &
c 4
coty=—(cx+k) ; y=c (8
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y"-100y=0 (1
y'—4y'=0 (2
y'-8y'+7y=0 (3
2(0)=1, z'(0)=1, 4z2"+z-52=0 (4
y'-2y'+y=0 (5
o*x X
4—+4—+Xx(t)=0 (6
y'+4y=0 (7
y"+10y'+125y =0 (8
y(0)=0, y'(0)=3; y"—2y'+10y=0 (9
5y"+8y'+4y=0 (10
" 1

y"(x —?y(x):o (a>0)

y(0)=4 (11
y(0) = y(-0) =0
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yy'+(y') =0 TN (12
APTRN YW MINING 0N Y, = VX1 y, =4 9 ININ LN

27N DY PNIND N, Z(X) = Y, (X)+ Y, (X) PINSN DN .2
ITPYINDINDN NIPYD NND T3 ¥ DN

OO MVn

y=ce”+ce™ (1
y=c +ce” (2
y=ce +ce™ (3
z=¢" (4
y=ce’+c,xe* (5

—t —t

x(t)=ce? +ctez (6
y =C, C0S2X+C,sin2x (7
y =e[c,cos10x+c,sin10x] (8

y=e’sin3x (9

= 2 2
y=e? {clcos(ngmzsin(gxﬂ (10

M

y=4e 2 (11
NN NONRY (12
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y"+5y'+6y =22x+6x> (1

y(0)=2, y'(0)=7; y'-2y+y=e™ (2
y'—y'-2y=4sin2x (3
y'-2y=xe* (4

y'—y=3e"cosx (5

z"+z=sinx (6

y'-3y'+2y =2x* +e* +2xe" +4e¥ (7
y'+3y'=9x (8

y'-3y'+2y=e* (9
y"-2y'=6x>—2x (10
X"+5x'+6x=e"+e (11

y"+2y'+5y=e"sin2x (12
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NIYD MAIVn
y=ce+ce™+x*+2x-2 (1
y=e'+4xe* +e” (2
y:cle2X+cze‘X+%sin 2x—gc032x (3
y=ce *tce®+(2-x)e™* (4

- 3 3 o
y=ce “+c,e* +Ee2X cosx+gezxsm x (5

. 1
z:clcosx+czsmx—zxcosx (6
y =Ce* +C,e” +x* +3x+3.5—x%e - 3xe* + 26> (7
-3x 3 2
y=C +C,e +§X -x (8

y=ce*+ce”—xe* (9

y=ce ¥ +ce ¥ —x—x-x* (10
-2t -3t 1 -t -2t
X=Ce " +Cpe +§-e +te™ (11

y=e"sin2x (12
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y"+5y'+6y=22x+6x> (1

y0)=2, y'(0)=7; y"-2y+y=e" (2
y'—y'=2y=4sin2x (3
y'-2y=xe" (4

y"—y=3e"cosx (5

z"+z=sinx (6

y"+3y'=9x (7

y"-3y'+2y=e" (8
y'—2y'=6x"-2x (9
X"+5x'+6x=€"+e* (10

y"—3y'+ 2y =2x° +e* +2xe* +4e¥ (11

y"+2y'+5y=e*sin2x (12
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y=ce X +ce”+x*+2x-2 (1
y=e*+4xe* +e* (2
2x —-X 1. 3
y=ce”+c,e +gsm 2x—g0052x (3
y= cle‘@ + czeﬁx +(2-x)e* (4
=X X 3 2x 3 2X a3
y=Ce “+C.e +1—e cosx+—e“*sinx (5
. 1
Z=C,COSX+C,Sin x—Excosx (6
-3X 3 2
y=c,+C,e +EX -x (7
y=ce*+ce”—xe* (8
y=ce X +ce—x"—x-x> (9
x=ce ' +ce™ + % et +te® (10
y =ce* +c,e”* +x* +3x+3.5-x%* —-3xe* +2e* (11
y=e *sin2x (12
153 wWww.GooL.co.il 9N 19270 INT 110D NN NN

© YISO N — N 2ND



27 919 Gml MY ITON NPINODY MNNWUN
DMuNIa XXM
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1
y'+y=—- (1

sin x
y'+4y'+4y=eZInx (2
y'+2y'+y=3e"JYx+1 (3
1 . n Ll eX

y(2)=0.y'(1)=0 : y-2y+y=—- (4
y'-3y'+2y=—"— (5

1+e
y'+4y=sec2x (6
NP MAIIVN
y =C,COSX+C,sinX—cosx-X+sinx-In|sinx| (1

—2x o o X 1 2, -2x
y=cerexe et o Inx—E +x%e[Inx-1] (2
3

6(\/x+1)5 6(\/x +1) -

y=ce+c,xe - - +xe”* [Z(X +1) } (3
5 3
y=e'—xe*+xe‘Inx (x>0) (4
y=ce*+ce” +e In(1+ e‘x)+e2X [In(1+ e‘x)—(1+ e‘x)] (5
y = C,COS2X +C, Sin 2x+%costIn|cost|+sin 2x-x (6
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22X NLVY YA NNNan Y'Y N'220 nnMx»? annvn

MHNY

Y (X)=e? T IUND Y +tanx-y' —(2tanx+4)y=01In9 (1
.(1—x2)y”+2xy’—2y:0 Ny (2

ND ,1PD00 ,7INDD TN PNINY MV NINONY VOV NN I1PIAON (3
SR DY YT IV ATON 1NN

(0<x<1), (1-X)y"+x-y'-y= 2(1—x)2e‘x
INRNND TNINNN VTN DY NIno, yl(x) =e" -¥Y VN7 QUKD

NS MAIIVN
y =ce® +c,e?(sinx—4cosx) (1
y:clx+cz(x2+1) (2

TN NONY - (3
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PYINYYA IRPOIINN

MHNY

NRNWN DY MNININY ON, Y, (X)=e", y,(x)=sinx D 1Pn» oOxn (1
1[0,7] YOP2 DONYDNTPN OY, y "+ p(X) y'+q(x)y=0

9PN NMIND NN Y, (X)=sinx?, y,(X)=cosx® NPYPNN M ININ (2
(—4,00) YO, xy"- y'+4x’y =0 NRNWNN YV

. Xx=0 72y P DIRNN KIN D IRIM NPXPNN OV INOPONINN NN 1IVN
IPTIN T ORM 1IYON NN .IVIT NIYLY NPND T YWY WIV )T

Vi (X)=xe, y,(x) =€ NPNPNONY NN NPW NPT (3
2 v 2x+3
+2X 1+2x
1YVPA DNAIION NPXPNN ONXN

.(—%,ooj yopa,y'- 1 y =0 ANNWYNN DY MNIN 1N

[-4,4] yopa,y, =x° ,y, =[] nespno mw Ny (4

JOPA NPXPNON HY INOPONIMNN NN VN N

JOPA IR NMIDN NPSPNON DNNIPTA .2

97010 NPINMIN I7TA DMK DY MININD 11 NPYPNAN ¥ 19N DN )
10°9°87 DITPN NOYIA NV

LXY"=2y"'=0 97790 DY MNIN 1N NMNNIN NPSPNON LT
77) PYDI NIRNIND NPND TO2 ¥ ONN

: DNIN DPYONIYNY (5
, 1 YOP2 O»NYI MV APIPNY ¥, (X) . Y,(X) P> N
-1 =2 DANND NNV IOV NOPONIND 2D NI
D287 DNTPN NYYA ;2 TTON NN NRNWND NNMP 2D NN
DOV NMIN 0N Y, (X) L Y, (X)-w ,yopa

, X >0 YOP DXPNY DNRTPN DY AW TTON HMMN INNYN MY .2
DOV NI, Y, (X) =X, Y, (X)=x" RvspNanY
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YU (X)+ p(x)y'+a(x)=0 977010 5% NN O, ¥, (X), Y,(x) 2 P
.1 YOPIMPNY p, g IWND, | yopa

 Y1(€)=y,(c)=0 NMayw, 1 yopa ¢ NTIPI NNMP DN YD NN
TN VTN MNIND YV MDD NN PR {y,(X), y,(X)} N

(6

DYDY MIIVN

N (1
W=-2x (2
3 (3
ND T N2 D IPYTANONY .2 W=0.8 (4
y"—gy'+%y=0 a NN IONY X (5
NN TORY (6
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MY 1TON N"MIND? 1Th? M NN 0DPpPn vavn

MHNY

Ly"—4y =12x AIRNWNN M (1
SNNVNN AINIIND N

y(0)=1
) :DOPNN PINS INSD .2
y 11

1Y'(0)=2 : 0”PNN NINI NN D) )
y*(0)=1
10PN VAYN DX TN THIYD DN
.y(0) =1 ©»PNRN,DNY MNIND NYI NYUNIN IHNT NN .7
IMTN LIVYN NN NI NPNTI ONN
X2y"—2xy'+2y =0
y(0)=0 :7PYIN NN (2
y'(0)=0
YN SV MNIND 0N, Y, (X) =X y, (X) =0 5 NN
TN DPPN VIYND NPND I PN ONN

DN DINTPN DY IV ITON THINDD TPIONINIDT NIRNWN NNMP ONXN - (3
TPMNINA N Yy =sSindx-) y =4x NPIPNIMNVY 70, x=0 NTPIN N2202

OO Mvn

y=4e" -3 -3x 2 y=ce”+ce ™ -3x .N (1
ND LT DX MO DOWOVM NNIYRIN MIRNWNN )
ONND Y9I DXONAN DYII0N DY RONND NN .7

LNND IDIDN DOVNHN DIIADN DY XoNN PNINY (2

ONND IDIDN DOXVNAN DYII0N DY XoND PN (3
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NMMIVIAAIRN nvvin

LNYIN WATI NI ON N¥IN BY 1773 3995 7973 1393 XY AT KW 1 199N

.(aD?+bD+c)y=Q(x) < ay"+by+cy =Q(x) : X1 MOON YN MYNWI

MHNY

:ININ MNNYNIN DX IND

(D*-D-2)y=4e* +10e* +11
(D*-2D+1)y =10e" +e* -1
(D*+D-2)y=4¢"+e'" +14

(D?+4)y =sin5x
(D? -4)y =sin xcos xcos 2x
(D?* +D—2)y=cosx—3sinx

(D? +2D-3)y =2cos xcos 2x

(1

(2

(3

(4

(5

(6

(7
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NP MIIVN
y=ce”+c,e*+e?*-5e*-55 (1

y =Ce* +c,xe* +%e4X +x%e -1 (2
X 2X X 1 10x
y=ce'+ce” —4xe +—e +7 (3

72
. 1 .
y:clc052x+c25|n2x—2—15|n5x (4

1 .
=ce®+ce®—-——sindx (5
y=¢ 2 80
y=ce*+c,e? +sinx (6

y=ce+ce™ +isin x—lcosx+isin 3x—i0053x (7
1 30 15
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28 P19

Gwl NYKI ITON MINNYHD

DNYN nmMan

MHNY

:INID MNNYND DN IIND
dy x°

X o
(y=0) ™ y(

1-x)y'=y* @

yy'V1+ X2 +x\/1+ y>=0 (3

: dy
y@2)=1; (x-)-=>=4y (@4

dx
y()=-1 ;ﬂ:xy+3y—3x—9 (5

dx

(¥*y—2+2x* —y)dx—(xy* —4—4x+y*)dy=0 (6
dy=2t(y*+4)dt (7
—=X"-2Xx+2 (8
y(z)=1; y'+y’sinx=0 (9

(cosx=0)  y(0)=5 ; %:yseczx (10
X
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OO MIvn

2 3
==+ |=-xX"+k 1
y ~/3 (

1
=, =0 (2
In|1-x]|-c y

JL+y2=—Jl+xt +c (3

y

iIn|y|:ln|x—1| 4

4

X2
In|y—3|:3+3x+ln4—3.5 (5
y=2+ (x—1)2+k (6
y=2tan(2t*+k) (7
x=1+tan(t+c) (8

1
y=-—— 9
COS X

In|y|=tanx+In5 (10

L k15 a1

_2y
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NN NRNYN

MHNY

: 81 MOYNYA MINNVNN NN NS

(y°+x*)dx+xy’dy=0 (1

y,=4y—3x 7
2X—Yy
y2+X2y|:ny| (3

(3xy+ yz)dx+(x2+xy)dy=0 (4

(x— ycosljdx+ xcosldy =0 (5
X X

2xye"’

= (6
2 2
y2 + yze(x’y) +2x%e)

y@) =0 ; (y+w/x2+y2)dx—xdy=0 (7
(2x2t—2x3)dt+(4x3—6x2t+2xt2)dx:0 (8

(y?+x?)dx+xy"dy =0 nxnwnn M (9
ITPMIN 7PN NRNYNIY TN 9Y , n ¥12PN YW TIvN N1nY I8 NN .N

N PYDI RYMIY N OV TIVD NIAY IRNWYNN IRIIND .2
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OO MIvn

X
_F

—|n|x|:%ln‘2(y/x)3+l‘+c, y= (1
In|x|=%In‘(y/x)—ﬂ—%ln‘(y/x)+3‘+c, y=X, y=-3x (2
—In|x|=In|[(y/x)—(y/x)+c, y=0 (3
—In|x|:%ln‘2(y/x)2+4‘+c, y=0, y=-2x (4
In|x|=—-sin(y/x)+c (5

In(1+e‘x’y)z)=ln|Y|+c, y=0 (6
Inx:sinhl[§j+c (7

y
In|t|:—%In‘(x/t)—(x/t)z‘+c, x(t)=0, x(t)=t (8

n=1, In|x|:—%ln(l+2(y/x)2 +c (9
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(ax+by+c)dx+(dx+ey+ f)dy=0 NIIXNN ANNYN

MHNY

:INAN MNNYNIN DX IIND

ﬂ_ X+y+1

= (1
dx Xx+y+2

(x+2y+3)dx+(2x+4y-1)dy=0 (2

dy 2y—-x+5

= (3
dx 2x-y-4

dx _ 3+x+2y @
dy 1+x+y

(2x+y—-3)dx+(x+y-1)dy=0 (5

NAYD MAIVN
x:i(x+y+l)+lln(2(x+y+1)+l)+l+c, y=-—x-15 (1
2 4 4

In|x—1|:%ln ny—Jri+1‘+c ,Yy=x-3, y=-x-1 (2

x-1 2 | x-

Xi2_4_§|

0=14y—(x+2y+3)"+k (3

In|x—ﬂ:%{—(2+\/§)ln

\/ﬁ_zyLZ
x—1

+(—2+\/§)In

\/§_|_2yL2
x-1

}+C ¢
y=v05x-2-05 , y=—05x—2+05

2
|n|x-2|:%|n[2+2y—+;+(y—+;j ]+c (s
X— X—

165 wWww.GooL.co.il 9MNY YD) INT MLV XON IINAD
© PMMYD N — N 2N5




28 P19 Gwl NYNI ATON MNNVND

NPT NNNYN

MHNY

:6=1 MOYNYI MNNVNN NN NS

(2x° +3y)dx+(3x+y-1)dy=0 (1
(yzeXy2 +4x3)dx+(2xye"yz —3y2)dy =0 (2
(ycosx+2xey)dx+(sinx+x2ey—1)dy=0 (3

(1+y?sin2x)dx—2ycos’ xdy =0 (4

(yz— y +2de+(i+2y(><+1)]dy=0 (5
X(X+Y) X+y

(2x2t - 2x3)dt + (4x3 —6X%t + 2xt2)dx =0 (6

3P k WK, (3% + ye? Jdx+(2y° +kee™ )dy =0 nxnwnn - (7

NPT PNN IXNYNNY TN DY, K WM2APN DY TIVD NPNY TN N N
N PYDA XYMV K DY TIYN N2Y DRNYND NN NN A
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OO MIvn

0.5x* +3yx+0.5y°-y=c (1
e ix—yi=c (2
ysinx+x%e’' —y=c (3

‘. y’cos2x y* _
2 2
In|x+y|+(x+1)y*+2x—In|x|=c (5

(4

Xt2=2x%+x*=c (6
y4
k=1, x3+exy+?:c (7
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MXMAVIIR DA

MHNY

DPYTH PR XY+ x(1+ yz) y'=0 DNNWNNYININ (1

1
L~ TPIMVINN BN NIV NMN NN
Xy

(—S”;ly —2e7*sin x]dx +(COS y* 2ye cos Xde =0 PRNUNNIYININ (2

S Ye® TPNNVINN DI NINYI NN IIND NPT NN

PN PN (X +2)sin ydx+ xcos ydy =0 INNWNNY IRIN (3

. Xe® TPNTIVIRN DN NITYA NMIN NN

:9=4 MYNWA MNMIYNN NN N

(¥ +y*+x)dx+(xy)dy=0 (4
(x=x*—y?)dx+ydy=0 (5
(2xy®+y*)dx+(xy*~2)dy=0 (6
(v -y)dx+xdy=0 (7

(y—xyz)dx+(x+x2y2)dy:0 (8

(9

168 www.GooL.co.il 9MND 101271 INT 20102 NID NN
© PMMYD N — N 2N5




28 P19 GWL NYNI ATON MNNVND

M (x,y)dx+N(x,y)dy =0 Np>¥10 X2 970 NN (10

M, —N
W ,#: f(x) OX :IPDIN .N

M. —N
DY N, S g (y) DX M

PNDOPN O 2o el

PNTIOPN DM 2N e

(y* —4xy)dx+(2xy° —3x*)dy = 0 TONO¥IDTA NNNWHN MY (11
L1252 xy DV PPN NINY NN ,NIRNIVNN DY TPNNVIND DN NN INSD
p(Xy) NISNN MYNVIRN DM,

. (5x2 +3y° + 2xy)dx+(3x2 +3xy? + 6y3)dy =0 NNNWHN NN (12

. ,u(X + y) NNXNND XINY NNINA ,NPXI0IKRN O DX INND

M (x,y)dx+N(x,y)dy =0 5ONI¥IITN NNNWNN NN (13
TPNNOIN DN N MHTPY NN DY, IRNWNN DY ININ INSD

X
S1a92 = YV INPMNS NINY
y

(xy?)dx+(x+xy? ) dy =0 TONONIDTN ANNWRN TN (14

XOyP HY PSP NINW NNINT ,IRNVHON YW DPSDOPNRN D) NN INSD
- (X7Y7) NN ENOLYR DM, I

M (%, y)dx+N(x,y)dy =0 ON8YI9TN NRNWNN NNM (15

NINY TPNDOIN DN N2 MY NN DY, IRNWNN DY ININ INSD N
1252 xy DV PNPND

INNWNN DY 7PNNVINRND DI DX RINND 7N DY /N PYDI NI A
.(y—xy2 Inx)dx+xdy=0

M (x,y)dx+N(x,y)dy =0 7ON8¥19>TN NXNWNRN NN (16

TPNMOIN DN N2 MY NN DY NXNWNN DY ININ INND
S7252 X4y DV DINPNA NIV

169 www.GooL.co.il 9MND 101271 INT 20102 NID NN
© PMMYD N — N 2N5



28 P19 GWL NYNI ATON MNNVND

OO MIvn

y 2
0.5x2+—2+ln|y|=c (1
e'siny+2ycosx=c (2

siny-e*-x*=c (3
3

0.25x* +0.5x%y? +X§ =c (4
lIn(x2+y2)—x:c (5
2

x2+xy+%:c (6

x-2X—¢ (7
y
—Inx—i+y:c (8
Xy
3 3
_X__|_2_y=£ (9
y 3 3

DN NONRY (10
u(xy)=(xy)" (11
pu(x+y)=(x+ y)2 (12

if: +=h(x ) then: LF.: u=e "™"™ (13
yN +xM A H
p=— (16
Xy
1 . M —N J-My—Nx
= A if: —X—X=n(xy) then:LF.:u=e"™"™ N (15
“ x’y? yN —xM () H ¢
M, —N My
if : Ny—MX =h(x+y) then:I.F.:,u:eI N-M (16
170 www.GooL.co.il 9MND 101271 INT 20102 NID NN

© PMMYD N — N 2N5



28 P19

Gwl NYKI ITON MINNYHD

NNYXI ATON NIMXM2 NIRNYN

MHNY

:INAN MNNYNDN DX IIND

d_y+ 2xy =4x (1
dx

Xy'=y+x +3x°=2x (2
(x>2) (x—2)y':y+2(x—2)3 (3

(x>0) Xy+(2-3)y=x" (4

y(0)=1; 3—¥+y:2+2t (s

(sinx>0) %4‘ ycotx =5e“* (6
X

(sinx>0) y'-2ycotx=1 (7
z(r)=0 ; x’z'+2xz=cosx (8

ydx=(2x+y*)dy (9

171

wWww.GooL.co.il 9MNY YD) INT MLV XON IINAD
© PMMYD N — N 2N5




28 P19 Gwl NYKI ITON MINNYHD

YO0 MAIVH
y=2+C-e* (1

X2
y:x{?+3x 2Inx+C} (2
y=(x-2 [x —4x+C ] (3

1 1
y=§X +C-x%* (4
y=2t+e' (5
1

== [5e™*1C| (6
y sinx[ i ] ¢
y =sin’x[-cotx+C] (7
_sinx

XZ

x(y)=y*(y+c) (9

(8

172 www.GooL.co.il 9MND 101271 INT 20102 NID NN
© PMMYD N — N 2N5




28 P19 Gwl NYKI ITON MINNYHD

212712 NNNIYN

MHNY

:INAN MNNYNDN DX IIND

Xy'+2xy—y*=0 (1
(¥*+1)y-2xy-y*=0 (2
xd—y—Zy:xzyl’2 (3

dx

y(1)=25 ; y'—(£+5x“jy:—x?’y2 4
X

(sinx=0) z'—cotx-z:_iz3 (5
sin x

OO MVn

y=1% . 1
2 4
—+C-X
oX

x> +1
= 2
y -x+C (

X 2
=x’|=+C| (3

r=x(5+)
2 4

e’ +e

in2

- f Sin"x_ g

cosx+C

173 www.GooL.co.il 9MND 101271 INT 20102 NID NN

© PMMYD N — N 2N5



28 P19 Gwl NYKI ITON MINNYHD

WM NRNYN

MHNY

:INAN MNNYNDN DX IIND

y'=e” +(1+gexjy+ y? (1

y'=1+(x—y)2 (2

y'=1+x+2x*cosx—(1+4xcosx)y+2y*cosx (3

OO Mvn

X

N e
y(x)=-0.5e"+ > — (1
——+Ce
3
1
y(x)_x+_XJrc (2
1
y(X)=x+ (3

cos X —sin x +Ce”*

174 www.GooL.co.il 9MND 101271 INT 20102 NID NN
© PMMYD N — N 2N5




28 719 Gwl YN ITON MXNWH
NMNYnN NMay Nniaxn
MHNY
: DINID MINNYNHDN DX NS
y'=cos(y—-x) (1
y'=ﬂ+cos[lz); y(1)=0
X X
X4
y'=xXy+y’ = X=7 y(0)=1 (3
NYOYD MAIVnN
—_L+c (1
sinz
lln[l+s!n zj Q
2 \1-sinz
x> 1
=242 (3
Y 2 i X+1 (
175 www.G0ooL.co.il 9NN 10321 INT 210702 NID NINS5

© PMMYD N — N 2N5



28 P19 GWL NYNI ATON MNNVND

TINPAY 12X OV 2V MTNN DN vavn

MHNY

y(2)=-1, y'=—%x+,/%x2+y myan mn (1

1
TPV NN ON Y, (X)=—X+1, Y, (X)= —sz-w VN N

DMNINONN TAN Y3 9PN DINN NN WP
TP LOWN NX IMD XY MNIN MY OPP TN 120N .2

y(0)=0, y'=3[y+4 myanmmm (2

.DVPN LAY NN NN NPMPR TPYANY I N
YR ONIN NN NNOPN NPN TPYANY NN .2
AN NN TN PN OO 7PYATW I )

.y(4)=0, y':(x2+y2)cos[%—yj+xzsiny YN NN (3

y(0)=4, y'=(y-1)(x+y) myanmm (4

.NVNON DION NIDNA NYIAN DY PNIND DOV ININ N
ANITIN ©INNA NDIY NIINA NMPYIN DY PNIND DOV ININ .2

Cydx =(2x+y*)dy Vo0 M (5

NMUNT ITON IOINOPD V7 IRN x=x(y) MY ININ N
JINTID NN IND
,INOPY TR0 MTOM DPPN VAVN X DY IVap .a
, I PNIND OMP NNMIN VTR0V T, (X, Yo ) NINNNN MTIPI JIN
(%1 Yo) TVT 2N
LDNODPY THINIDN V7 THN NIY LIV NX VLY
(X, ¥o) TIT 92N TN PNIND DMP 12V INPI TIND YOPN NN

176 www.GooL.co.il 9MND 101271 INT 20102 NID NN
© PMMYD N — N 2N5



28 P19 GWL NYNI ATON MNNVND

'=2x
.{y y ONNNN YA N (6
y(0)=1

.DYIAN PINDY TINDID PAYVPP 3 INSD N
AMISPYTINIINDIN) N ITON TINPYO 2 VPPY YD NNMNINSD .2

N ITON TINPD PP 2 INIM , MDY I TNHN ARIINS )
.N = 00 TYNRI NN DIONN

L
=—|SIn
1(x>0) y xI d NONNNN DY ¥ MNINS NND - (7
yQ) =7
" 2
.{y(0—)5+05y NoNNN 1Y NN (8
y =

SO PN OMP MY 1AV INWID YOP INYD N

TOHND YTV MMM DPPN VAYN 12V ,INPA DITHN YOPN NN INYD .2
P PINS DMOPY

NSV YOPIN TN 91T YOP DOPY Y DIWONOIT DY ININD L)
SN PIAND YD O»P 1 A Pyl

y'=-

(y>0)

X
y NoNNN Y3 M (9
y(0)=1
ST PIND OMP MPYAD 1AW INWDD YOP INND N
TOHND YTV MM OPPN VOVYN 1AV ANV DITHIN YOPI NN INSD .2
SN PN DOPY
NDIV YOPNNI AN DY) YOP DOPY 1Y DIWNOIT DY IR )
SN PIND YYD DMP 2 A PYyoa

y'=Xx+siny

Y29 5 I8N (10
Y(Xo) =Y,

2UNNN WD DI DY TR NINS v {

y'=X-sinxy

YY" NN (11
y(xo) =Y

2UNNN IWIN DI DY TR NINS W {

y'=xye”
y(Xo) =Yo

2UNNN WD DI DY TR PINS v { Y25 9 ININ (12

177 www.GooL.co.il 9MND 101271 INT 20102 NID NN
© PMMYD N — N 2N5



28 P19 GWL NYNI ATON MNNVND

OO MIvn

120N NONY A NN TORY N (1

NN NONRY ) N2 NONY .2 NN TORY X (2
y(x)=0 (3

NN NONY .2 NN TONRY N (4

JNYNRI ATON MR 7T XYN IMNINN NORY INT N (5
Yo 20 MY, (X5, Y,) NPNNN NTIPIDD .2

.(=00,0) I (0,00) : ANV TIINND YOPN

2 4 2 4 6

_ a2 e XX e XX
Yo(¥) =1 y,(x)=1+x", y,(x)=1+ T + o Yo (x) =1+ T + T + 3 N (6

4 6 2n

NN D yn(x)=1+x2+x—+x—+...+X .

2! 3l n!
NN (7
Nl a I [-0.1,0.1] .2 [-0.08,0.08] .x (8

11
NN ) [-0.5,0.5] .2 11 N (9
N (10
.NoN (11
NOW (12

178 www.GooL.co.il 9MND 101271 INT 20102 NID NN

© PMMYD N — N 2N5



28 P19 Gwl NYKI ITON MINNYHD

YN 1TON NRNYN2 D»NIn 0»a7 NINNNA

MHNY

LY =2y =X TPONONINDTN IRNYNID OMNYPI NTYIVLVIV (1

: OV DINPON NTYD H-'N DIYDIY MINNIVNNIN NNNX DD YINNND (2

, X
y'=— .N
y
y'=xy .2
y'=x+y 2
\l \\ / f' // l’ l’
AN ~ 4 - s | \+/ | - / / /
N 7 \ \ / [ / f
P 0 1 0 \\ 0 ll
/ TN \ / 7 TN \ \ \ - /
| | \ L
| T T \
SEaEaR ERNRSE ERERARNARRER SR RARR SR A
l' Il \\ ll \| \\ “ \\
39PN 299N 19PN

Y'=y=x,y(0)=2 vmnmn (3
-h=0.1 DY "IN NVW NITYA Y(1) NN PP IND

Y'=x+y, y(@Q)=2 vmon nany (4
-h=0.2 DY A9N NV>W NIV Y(2) NN 21PPA ININY

179 www.GooL.co.il 9MND 193271 INT MNVID2 NI NN
© PMMYD N — N 2N5




28 P9 Gwl NYKI ITON MINNYHD

OO MIvn

(1
H-HAHAAAAAAH AR
R R e
Ft s
R R RN AN AN AR
R R B B e SN SR
Il /7 —=~3 v b
A/ S S W S S S e B e
NN
T T S e e e e S
NN N U N NN I A T N S A
R

JNPYD — 3PN /APYD — 2 IR D PYD — 1IN (2
y(1)=4.593 (3

y(2)=6.95328 (4

180 www.GooL.co.il 9MND 193271 INT MNVID2 NI NN
© PMYD N — N 2AND




28 P19 Gwl NYKI ITON MINNYHD

NNIAX N2YyNN WX 1ToN NINNYN

LNYIN WATI NI ON N¥IN BY 1773 5995 7973 1353 XY AT KW 1 19vN

d
p=y'= d—y YIDI MY PID-NNA PN NIYN
X

MHNY

:ININ MNNYNDN DX IIND

(p=Y’) 4x2p® —4x*p-2xy—y*=0 (1
(P=y) X*p?+xyp-6y" =0 (2
(p=Y) Xyp® +(X* +xy+y* ) p+x*+xy=0 (3
(p=Yy") y=2px+p'x* (4

(p=y') Xp? —2yp+4x=0 (5

(p=Y’) (y>0)  6p*y*+3px—y=0 (6

181 www.GooL.co.il 9MND 101271 INT 20102 NID NN
© PMMYD N — N 2N5




28 P19 Gwl NYKI ITON MINNYHD

OO MIvn

(y_2X_\/;.C1).(In|y|+%ln|x|—czj=O a

(Inly|-2In|x|-¢,)-(In|y|+3In|x|-c,)=0 (2
2 2

(y05—j(y7?Jo x>0 (3

y=12Jcx+c? (4

y=lcx2+g (5
2 c

2
6(%] y2+3[%Jx—y=o 6
y y

182 www.GooL.co.il 9MND 101271 INT 20102 NID NN
© PMMYD N — N 2N5




GOOL

S1Nn Hrawvw2

N1 NN TNPN2 'vnnn X1an
80112 2

D2LIX - DTN 14 - 29 18

0'1Myn 101N

18 DYTHN DONVIN .1
186 . 0”92 925 NN NVIVIA DIDNVIN .2
188 DYPYNA MNNLIN NVIVI DINVIN .3
102 NANNN NVOVA DDNVIN .4
105 NPLINXT NPSPNY DY DIINLMIN .5
199 DPIVNMINIV MAXM DPIVMINNIV DITNVIN .6
204 NIV NPINT - NAD) .7
www.gool.co.il
182

4—



29 P9 GOOL DYYNOPN - 1IN PP

QN TN D2V IN

0902 IMINT OY NADI W P91 790 9102

MYNY
| j x"dx = :n:l+ € : 9951 > DY NPNI) 12-1 MONYA DD NVLINRN NN 1AYN
I%dx 3 [xtax [ 4dx

J.4x1°dx (6 J.xdx (5 j\/;dx 4

2 2 i 3 2 _
[(x*+1) ax (@ j(x4+2&jdx (8 [(2¢ —x+1)dx (7

jX_Jrld (12 J'de (11 I(x2+l)(x+2)dx (10

X2

:20~13 NIYNYI DYDNVIINN NN YN

] b n+1
([ (ax+b) de= D) amvm oy o)
a-(n+1)
4 10 10
I(x— 5 (A5 [(x-2x+1) dx (14 [(4x+1)"dx (13
X 10
| o) dx (18 | g @ [¥/ax—10dx (16
- 2X+4
xdx
(20 (19
Jx+ 1+1 I
:26=21 MYNWA DYDNVIIND NN YN
I b
(j 1 dx=m+c:bbbn YT 9y NIN9)
ax+b a
2 2
j(ua dx (23 (20 22 j4—1xdx (21
X
4x+1 X+3 1
jHde (26 j—d (25 j4x_1dx (24

wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YD N — N9 2Nd

183



29 P19

X2
| O (33

IZsin 4x+cosxdx (36

GWL DYMNLIN - NN P

:29=27 MYNYA DYONLVINN NN YN

ax+b

( J. e>*Pdx = € " +C: 9950 1 Yy NYNY)
J(e) ax (28 [(e™ +e™)dx (27
X 2X 3x
j %dx :97VPNA NN VN (29

mx+n

(= 2

+C:995n 71 by NNY)
mina

j[4\/e_x +%J dx : 9VPNA NN 12WN (30

o

(Ieaxdx = ie"’“ +C 9950 71 HY NNY)

:33-31 NYNYIA DYNVIND NN YN

1 1
dx (32 dx (31
J. 4—X2 '[1+ 4-X2 (

: DYNIN DINVINN NX 1AYN

. (X
_[sm(ijdx (35 J.cos4xdx (34

184 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND

© YD N — N9 2Nd



29 P79 GOOL DNV - NN PP
YYD MAIVN
1 5
_Zic (3 Xic @ 4x+c (1
X 5
4X11 2 Xl.5
+c (6 ——=+c (5 —+c (4
11 ¢ JIx 15 (
X 2x° 1 3%x 2x8 x?
—+—+x+Cc (9 - 8 ———+x+Cc (7
c ( Ft e ( 3 2 (
15 0.5 3 4 3 2
X X e (12 Tiox i (11 X—+2i+—+2x+c (10
15 05 X 4 3 2
1 21 1
_ +c (15 (x—1) (4x+11)
(x—2)* TR (14 e (13
3
10\2x+4+c (17 B3(4X_1o)4+c (16
21V ot ol e oas
3((x 1) +x )+c (19 2(x—2)2 3(x—1)3
G In|x| 2 3
I 2 i i —4/(x+1) —x+c (20
n|x|+x+ S +e (22 e (21 3\/( ) (
x+In|x+2/+c (25 In|4x—]4+c (24 x+2|n|x|—1+c (23
X
2X+2 e4x
+c (28 T_e—XJrc (27 4(x-175In|x+2|)+c (26
: & (5
X 3073 5 5 (200)
8e? — +c (30 + + +c (29
2 ( In(zj In(ls) In (200)
5 5
- x—llnlJr—X +c (33 arcsin(§]+c (32 1arctan(2x)+c (31
2 |1-x 2 2
1 . 1 1.
—Ecos(4x)+sm X+c (36  —2cos EX +c (35 Zsm(4x)+c (34

185

wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND

© YD N — N9 2Nd



29 P9 GWL DXYNVIN - NN OPID
"0"182 120 NYNINT NLV'wa DY?2NAVIN
JANNN NIV NITYA D) NNV 1N DT P92 DITINVINN NN : NIYN
MmNy
: DINAN DOYNVLINN NN HIAVN
X2 2X
cotxdx (2 dx (1
IX3 +1dx (3 -[ -[x2+1 (
e dx (6 _[ L dx (5 I tanxdx (4
X +1 xIn x
2 etanx 2
_|'e*2X xdx (9 —dx (8 jex 2xdx (7
COS” X
dex (12 Icos(sin x)-cosxdx (11 Icos(sz +1)-4xdx (10
X
J'S'n‘/;dx (15 .[sin(xz +1) xdx (14 Icos(10x4+1) x3dx (13
N
20X ax (18 [EOX 0 (a7 ™ ax (16
C0S” X 1+X X
COS X 2X
J‘\/x2 +1-2xdx (21 jm x (20 Imdx (19
Jw/arctanx Jw/Inx dx (23 J- ’_x3+4-x2dx (22
X
186 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND

© YD N — N9 2Nd



DYMNLIN - NN P

GOOL
1 4 .
gln‘x +1+c (3 Injsinx|+c (2
e?ln ex+1‘+c 6 In[in|x|+c (5
—2x?
_ tc ‘9 etanx_'_C (8
sin(Inx)+c (12 sin(sinx)+c (11
1
) 15 -= 241 1
cos(ﬁ)+c ( 2cos(x +1)+c (14
1 2 1 2
E(tan X) +c (18 E(arctan X) +c (17
3
g(x2+1)2+c (21 J2sinx+c (20
2 3 2 3
5(arctan X)2+c (24 g(lnx)2 +c (23

OO MIvn

In‘x2 +ﬂ+c
—In|cos x|+¢

2

e* +c
sin(2x2+1)+c
1,
—sm(le +1)+c
40
%(In x)2+c
240x%+1+c

2 x3+4g+c
5 (X +4)

(1

(¢

(7

(10

(13

(16

(19

(22

187

© YD N — N9 2Nd

wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND



29 P9 GWL DYYNOPN - 1IN PP

D'??2N2 NXMVIX NLYA DY?2VIN

MHNY

:23=1 MYNYIA DYDNVINN NN VN

_[xsin xdx (3 Ix“ Inxdx (2 J.xexdx (1

Ixze"‘xdx (6 Ixzsin4xdx (5 I(x2+2x+3)ln xdx (4

Iarctan xdx (9 jln%dx (8 jln xdx (7

J' X2 dx (12 Ix-ln\5/x—2dx (11 Iarcsin xdx (10
cos? x

'[len(x2+1)dx (15 Ixarctan xdx (14 _[I?(—zxdx (13

2
[ercosxax (18 I['”_X] dx (17 [In* xdx (16
X

I - zdx (21 lel—xzdx (20 '[ezxsin4xdx (19
(x+1)

j(x+1)4-\/x+2dx (23 Ixtanzxdx (22

JYAV n AYND IX"eXdX 912y NI NNON INSD (24

) fx4exdx NN IIIUN (25

JYAV n AYND J.COSn xdx 912y NI NNON INND (26

.Icos4 xdx NNIIVN (27

Y20 N AWRD j sin” xdx 912y NI NN INND (28

.I(sin x)4 dx NN IMYN (29

188 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YD N — N9 2Nd




29 P19 Gwl DYMNLIN - NN P

1
AYIAV n AWUND J‘de 92y NP NNON INNY (30
1+X

. j ﬁdx NN VN (31
+ X

189 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© PMMYD N — N9 ANd



29 P9 GOOL DYYNOPN - 1IN PP

OO MIvn

xe*—e*+c (1

5
X—[Inx—l}rc (2
5 5
XCOSX+sinx+c (3
3 3 2
Xixe3x|inx-X4X 13x4c @
3 9 2
2

—X—cos4x+1 5sinx+icos4x +c (5
4 2\ 4 16

2
RPN 101 Zxe - ie‘4X +c (6
4 2 4 16

xInx—x+c¢ (7

—%(xlnx—x)+c (8

xarctanx—%ln‘1+x2‘+c 9
xarcsin X ++1—x%+c¢ (10
2 2
1 X—In(x—Z)—1 X—+2x+4x|n|x—2| +c (11
5( 2 2\ 2

xtan x+Injcosx|+c (12

—llnx—l+c (13
X X

2
arctan x - X? - %(x —arctanx)+c (14

3

—In(x +1)—z X——x+arctanx +c (15
3 31 3

(Inx) —2(xInx—x)+c (16

)
——Inx——(lnx 1)+c (17

1
X
e*(sin X+ cos X
—e*cos X+ ( 5 ) c (18
ax 1.
e —cos4x+§sm4x
+c (19
5
> ]
x\/1 X +arcsmerC (20
2
190 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND

© YD N — N9 2Nd



29 P9 GWL DYYNOPN - 1IN PP

X

+c (21
X+1

2
x(tan x—x)+|n|cosx|+X?+c (22

9 11

S(x+1)(x+2)2—%(x+2)2+c (23
x”ex—nJ. X" e*dx (24
ex(x4—4x3+12x2—24x+24)+c (25

1 n-1 . n-2
H{(cosx) smx+(n—1)J(cosx) dx} (26

%(cosSXSinx+3-5(cosxsinx+x))+c (27
1 . n- . n—
E(—(smx) 1cosx+(n—1)_[(smx) de) (28

%(—sin3xcosx+3-5(x—sinxcosx))+c (29
1 X dx
el 2n-1) | (30
2n{(1+x2)”+j(1+x2)n( ! )]

1 X 1 X 1) x
- s+— 2+—{ 2+arctanx} (31
6 1(1+x°) 4|(1+x?) 2U+X

191 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YD N — N9 2Nd




29 P79 GwL DY MOVPN - NN P9
NaXNN NV D2V IN
MmNy
: DYNAN OXHNVINN NN VN
2X3 2X
dx (3 I +4-x%dx (2 I pax (1
1 1 ex
——dx (6 d -
Jx\/1—ln2x len“x x 6 J.e2X+1dX 4
_[ L (9 .fey;dx (8 jexzxsdx (7
X(1+x)
2
J‘COS (In X)dx (12 Jx3(3x2 —1)14dx (11 Icos(x2+1)-2X3dX (10
X
x3dx 3 1
IX8+2 (15 j In® xdx (14 j /1+Fdx (13
dx arctan? x In* x
18
-[x-lnx-ln(lnx) ( | L 0 a7 | —dx (16
dx J‘ X
21 dx (20 t dx (19
f o ( (l—X4)2 J.arcan\/;x (
1
Ix5-~3/x3+1dx (24 Imdx (23 J'cos(lnx)dx (22
192 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND

© YISO N — N 2ND



29 P9 GWL DYYNOPN - 1IN PP

OO MIvn

1

1+c (1
: | i ) } (2
)

(3

2[\/_1 —IX 1|+

X

arctan e +c (4

(s

(Inx3

arcsm( nx)+c (6

)
( —e* )+c (7
3e§/;(§/; —2§/§+2)+c (8
(e Jrf(s+3) -5
X+= |+ x+=| ==
2 2 4
xzsin(x2+1)+cos(x2+1)+c (10

[ (3¢-1)" (3x-1)°
18| 16 15

In +c (9

+c (11

%(In x+%sin(2|n X) |[+c (12

241-1

\/x2+1+lln NX oo
2 |Jx*+1+1

x(ln3x—3ln2x+6lnx—6)+c (14

+c (13

L\/_arctan(XT c (15
(Inx) +c (16
5
3
(arct:nx) ve (7

193 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YD N — N9 2Nd




29 P19 Gwl DYMNLIN - NN P

In|In(Inx)|+c (18
xarctan \/§ —\/§ +arctan \/§ +c (19

—%(—1_1)(4 - In‘l— x“U+c (20

1+e* -1

X .

E(cos(lnx)+sm(|nx))+c (22
6(%—arctan5/§)+c (23

(M)7 (3x3+1)4

7 4

1In

c (21
5 (

+c (24

194 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YISO N — N 2ND




DYMNLIN - NN P

GOOL

Nn211XY NXpna 2y 0'?271avaN

MHNY

:19-1 MYNYA DYDNVINN NN VN

I (Xfxz—;il)mx @ 2o a
Ixfléxdx (4 Iﬁdx (3
[t e 6 Jor i (s
o @ [ g
j;;izdx (10 j.(x_z;iﬁdx 9
I(x2—2x+1)1(x2—4x+4)dx 12 J%dx (11
o Jorpst (3
I %dx (16 | (Xijf)ﬁdx (15
I ﬁdx v f (x2+1)3{x2+4)dx @z
j(x—1§f>)<(22+4)2 a9

195 Www.GooLco.il TMND 10377 NN 16702 NoB ne?

© YISO N — N 2ND



29 P9 GOOL DYYNOPN - 1IN PP

PYINYY DIEPND YV DITNVINY DM PIPN

: 24-20 NMYNYI DYONVINN NN YN
J-3x3 —5x°+4x-2
x-1

dx (20

J- x* +2x3 —10x* —8x

dx (21
X+4

3_ 2 _
J-12x 11x° +6X 1dx (22
4x-1
IX4_2X3+X2+X

—dx (23
(x-1)

J~x4—4x2+x+1

dx (24
x> —4 ¢

UMY NIYPNDY NANN DXAVYNY DIYINVIN

: DYNIAN DYDNVINN NN VN
dx

Ix—x

(25
j —— _dx (26
(27

[
1+4/x-1

X (28

e

X+1

[—dx 29
1+e

J'\/1+ e“dx (30

196 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YD N — N9 2Nd



29 P9 GOOL DYYNOPN - 1IN PP

OO MIvn

In|x—4|—i4+c (1
X_

1 1
- - +c (2
3(x—6)6 (x—l)7
InX=2lic
4 |Xx+2

zIn|x|—z|x+5|+c (4

5 5
3In|x+3—-2In|x+2|+c (5
In|x|+%|x—]4—%ln|x+]4+c 0

In|x+1|+2In|x+2|+3In|x-3+c (7

In|x+3|+In|x—3|—In|x+2|-In|x—2|+c (8

In|x—2|—£—ln|x+2|+c 9

—-=+c (10

+——+c (11

— - +c (12

—arctan| — |+c¢ (13

R

1 X+0.5
——arctan| ——
A A

arctanx+2|n|x—3|+c (15

1 (x+1

+c (14

1
Eln(x2+1)+ln|x+2|+c (16

arctan X — % arctan (gj +c (17

In|x|—%|n(x2+1)+ +c (18

1
2(x2+1)

1 arctan (5j+lsin arctan (fj +c (19
16 2 2 2

X3 —x*+2x+c (20

197 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YD N — N9 2Nd




29 P9 GWL DYYNOPN - 1IN PP

x*2x*

———-Xx"+c (21
4 3
XX—x>+x+c (22
3
X—+In|x— —i+c (23
3 x-1

3
x—+§In|x—2|+lln|x+2|+c (24
3 4 4

—1.5|n‘1—%/§2 +c (25

5 (1+9/;) _3(1+\6/§)

3 2

+3(1+E/§)—In‘1+§/ﬂ +c (26

. (1+ é/ﬁ) ) 3(1+ iﬁ)

3

+3(1+ (‘/ﬁ)— In ‘1+ (‘/ﬁ‘ +c (27

3 J—
gsx+In‘ﬂ§+ﬂ—%ln((ﬂ§—0.5)2+O.75)—«/§arctan(2\/; Le (28

J3
—In‘1+eX +X+c (29
1+e* -1

241+e* +1In

+c (30

Vl+e +1

198 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YD N — N9 2Nd




29 P9 GWL DYYNOPN - 1IN PP

NIMLNINAMY NIAXN DMIVYNINNIY D21V IN

MOYNY
MNNT 2T DY PIND
_ 1. ReRRR]
Icosxdx=5|nx+c Icos(ax+b)dx:—sm(ax+b)+c
a
jsin xdX = —COS X +C jsin(ax+b)dx:—§cos(ax+b)+c

jtan xdx =—In|cosx|+c Itan(ax+ b)dx = —iln | cos(ax +b) | +c

jcotxdx: In|sinx|+c Icot(ax+b)dx:§ln |sin(ax+b)|+c
1 1
j >—dx=tanx+c jz—dx:—tan(ax+b)+c
COS” X cos”(ax+b) a
I — dx:—cotx+c_|'_2;dx=—lcot(ax+b)+c
sin® x sin“(ax +b) a
: 261 MYNYA DXYNVINN NN HAYN
1 . X
dx (2 sin2x—4cos— dx (1
-[cosz4x ¢ -[( 3jd (
I(coszx—sinzx)dx 4 J' L ax (3
sin?10x
'[(sinx+cosx)2 dx (6 I(cos“x—sin“x)dx (s
J'tan2 xdx (8 Isin XCOS XCos2xdx (7
1
[sin7xcos5xdx (10 [———=x ©
(sinxcosx)
I(sin4x+cos4 x)dx (12 I(cosxc052x+sin xsin2x)dx (11
J' sin?4xdx (14 Icosz xdx (13
199 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND

© YD N — N9 2Nd



29 P9 GOOL DYYNOPN - 1IN PP

Isins 4xdx (16

_[sin“ 4xdx (18

JS|n5x—3|nx dx (20

sindx—sin2x

J- sin® x

dx (22
1—cos X

J'sin2 xcos* xdx (24

Icos3 xdx (15

jcos“ xdx (17

j1+C082X dx (19

1-cos2x

J~sin 2X—c0s2x+1

- X (21
Sin2X+cos2Xx+1

3
J-1+cos de (23

X
cos* =
2

MOV MAKN > DY PIN

) sinx=t

I f (sinx)-cos xdx = (x—arcsint)
_ cosx =t

j f (cosx)-sin xdx = (x = arccost)

= [ f(t)dt

22907

= [ (t)(~dt)

:36-25 NYNYIA DYNVINND NN YN

'[(cos3 X +COS X — 2)sin xdx (26
Isinszxdx (28
J.sin5 xcos* xdx (30

.[ tan® xdx (32

I(sin2x+sinx+2)cosxdx (25
J'cos3 xdx (27
.|.sin4xcos5 xdx (29

J.cos5 xdx (31

1
[ (34 —_dx (33
sin X COS X
j 2sinx X (36 Isin 2x-e%%%dx (35
CoS2X+4cosx+7
200 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND

© YD N — N9 2Nd



29 P9 GWL DYYNOPN - 1IN PP

Y99 NAYN T IY PIND — BIVIMNNIV BIINVIN

X
t=tan— —t2
[f(sinx.cosx)ax=| 2 =If( a1 tzj Cod oamm
(x:2arctant) 1+t° 1+t )1+t

: 39=37 MYNYA DYONVINN NN YN

J‘ COS X

dx (39 [ X (g [ 1 o 37
2 —COS X

1+sin X+ cos X 1+sinx

DOVUNYN HV9NY 1NIVNY NPIVNMINNIV MAXN

f(m)dxz X =asint

(t=arcsin¥)

jf(ﬁ)dx: x=atant =jf(i)( 2 dtj £59 178

(t=arctan¥) cost ) \ cos’t

=_[ f (acost)-(acostdt)

—_—

a

If(«/ﬂ)dx= X ost =J'f(atant)-(_a5intdtj

2
cos“t
(t=arccos2)

: DYNIN DINVINN NX 1AYN

dx 1 dx
¥ 42 dx (41 — (40
Ix2 x? -1 ( J‘x/x2+4 x A J.x‘?\/4—x2 (

wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YD N — N9 2Nd

201



2o GOOL

ltan4x+c (2

4

1.

=sin2x+c (4

2

1
x—50032x+c (6

tanx—x+c (8

1 —icoslzx—lcoszx +c (10
2\ 12 2
§x+isin4x+c (12
4 16
i_sm8x+c (14
2 16
3 1
——c0s4x+-—cosl2x+c (16
1 48
3

—x—isin 8x+isin16x+c (18
8 16 128

2sinx+c (20

—cosx—%cost+c (22

1 1x+lsin2x—lsin4x—isin6x +c (24
8\ 2 8 8 24

—cos*x cos®x

n +2cosx+c (26

cos® 2x

—%[cos2x— J+c (28

—lcossx+gcos7 x—lcos9 X+c (30
5 7 9

DYMNLIN - NN P

OO MIvn

—1c032x—125in5+c (1
2 3

—10cot10x+c (3

%sin 2x+c¢c (5

—icos4x+c (7
16

tanx—cotx+c (9

sinx+c (11

X sin2x

+c (13
5 (

§sin x+isin 3x+c (15
4 12

§x+£sin 2x+isin 4x+c (17
8 4 32
—cotx—x+c (19

In ‘cos x|+c (21

3x+%sin 2x—-2sinx+c (23

sin®x  sin®x

3 +2sinx+c (25

) sin®x
sin X —
3

+c (27

1sin 5x—gsin7 x+£sin9 X+c (29
5 7 9

1 1 in®
—+———In|cosx|+c (32 sinx—gsin3x+Sln Xrc (31
4cos” X €OS” X 3
Iin|< XY ¢ (30 IinFSnX, ¢ (33
2 |cosx+1 2 |1+sinx
1 cosx+1
——=arctan| ——=— |+ (36 —2e“**(cosx—1)+c (35
e
202 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND

© YD N — N9 2Nd



29 P19 Gwl DYMNLIN - NN P

B 2
tan (Xj +1
2

1+ tan (gj +c (38

2 tan(x/Z)J
—X+2 tan| ———= (39
X+ (3\/%arcan£ \/% +C

—lcot(arcsin X +c (40
4 2

1+sin [arctan (D
+c (41
1-sin (arctan (D

sin[arccos(—j +c (42
X

+c (37

In

N | X

ZIn

N | X

[

203 wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© YISO N — N 2ND



GOOL

DYMNLIN - NN P

1AMV NIMNT — Nav)

sina+cos’a =1

SIhax
tana =
COSox
COSox
Cota = —
SInNx

cos2a =Co0s? a —sin*a =1-2sin*a =2cos’* a —1

{sin 200 = 2sin ¢ COS &

1+tan’a =

cos’a

1+cot’ o =

sin’ «
- 2 1
sin“a = E(l—cos 2a)
) 1
Cos“ a = > (1+cos2a)

sinacos B = %(sin(a+ﬂ) +sin(a - f))

sinasin B = %(cos(a—ﬂ) —cos(a + )

COSx COS 3 = %(cos(a + ) +cos(a - f3))

204

wWww.GooL.co.il 9MNY YD) INT MVIDI KON IIND
© PMMYD N — N9 ANd



