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3x° X< 2

2x—-4 X>2
f'(x)= 2
() {3x2 X<2 (

2Xx-5 X>2
f'(x)= 3
(x) {3X2 X<2 ¢
f() 2X+8 X>2 @

X)=

3x2 X< 2

2 -05<x<0
f'(x)=11+2x ' (5

2X+2 x>0
f'(x)=4(x>1) , f'(x)=-4(x<1) (6
f'(x)=8x(x=0) , f'(x)=4x(x<0) (7

sini—lcosl x>0
f(x)=5""x x x (8
0 x<0
1 1
2XSin——Ccos— x>0
f(x)= X X )
0 Xx<0

.x=0 NTPI2 O»NYa NP XY (10

POVN OYPRY .NPIIND A a=1.N (11
§In2x O<x<e
f'(x)= ;‘ a=3/e b=-2 (12
- X=e
€

a=e b=0 (13

q=0,p=4.2 q=0.x (14
-10 (15
NN NORY (16

0 XegZ
f'(x)= 17
() {undefined xeZ ¢
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£1(x) = [X]COS-(ﬂX)ﬂ X¢&Z (18
undefined xeZ
[x]sin;zx XeZ
f'(x)=<0 xeZ, xeven (19

undefined XxeZ, x odd

WWW.G00L.co.il 9nNY 103971 23-20 MYNY S IRTINA DONYN NININY

i -1<x<0

X+1

f(x)= u} X #1930 NP X D30 NN N (24
T 3z

tan| ——x | O<x<—

(4 j 4
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7999 GWL TPNPNA DY NI IWON

NN 2221 2N

MHNY

:(NMNIYNRIN NITON NN P IRYN 35-27 MONYI) NININ NPXPNON NN DINYI 1IN

2x° X’ —5X+6 X2 +2X+4

f(X)=—— (3 = =
o (x+1)? ( ) 2x+10 (2 ) 2X ‘4
f(X)_(X_HJS (6 f(x)—x—3 (5 f(x)= : 4

x-1 (X+1)? Cx2—4

In x In x

=X- f =— (8 A
f(x)=x-Inx (9 (X) X ( f (X) . (7
f(x)=In*x+2Inx-32 (12 f(x)=In lzi (11 f(x)=x*-Inx (10

—X
S S 2 1

F(x)=(x+2)-e* (15 f=e (14 FO)=In"x+oo (13
f)=x2-1 (18 f)=x @7 f(x)=x-e2° (16
f (x) =cos(x*) (21 f(x) =sin(x®) (20 f()=IEA-x) (19
f(x)=In(cosx*) (24 f(x) =tan(x*) (23 f(x)=sin*x (22

f(x):(x+1)3inx (27 f (x) =arctan(x*) (26 f (x) =arcsin(2x+3) (25

y=x"* (30 f(x)=(cosx)"™ (29 f(x):(sinx)X (28

L
y=(\/§+;] (33 y=x" (32 y=¥x (31
y=(x+1)"" (35 y=(x+1) (34

APNWA MAXD XD NN 1ITT ONY 1N 29-) 28 MONYA 1 YN
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7 P79 GWL TINPND HY NI 1IN
YYD MIVN
f'(x):&;s, f"(x)zi3 (1

4x X

vor  2X2+20X—62 oy 448

Fo= (2x+10)> ' f (X)_(2x+10)3 (2

oy AX oy A(1L-2x)
FO=cope T"O=1apr @

vy X2 =12) Lo AX-(2x7 +24)
f(x)_—(x2—4)2 f (X)_—(x2—4)3 (4

von X(X+3) ... 6X
="y "0 6y ©

oy 6(x+1) (X+D)(x+3)
f'(x)=— (x_1)’ f'(x)=1 2—()(_1)5 (6
f()_1 Inx 1t()_ZInx 3 7
f()_ —Inx f()_BInx 8 8

: " 1
f'(xX)=Inx+1, f (x)=; (9
f'(x)=x(2Inx+1), f"(x)=2Inx+3 (10
f(x)= f"(x)—; (11

_2(2— x)’ (4-2x)°
f'(x)=§(|nx+1), £ = 2% (1

(Inx)* -1 (Inx)° —(Inx)* = (Inx) -3
f'(x)=—= { I } "(X)=— { Inx)° } (13

101 www.G0ooL.co.1l INNT 193371 INT 21002 NI NN

© PMMYD NN —INM 2ANd



7999 GWL TPNPNA DY NI IWON

~~

14

f '(X) = e% .(_izj, f "(X) :e% (1"‘42Xj
X X

f'(x)=ex(x2_—’2‘_2} f"(x):ex(5xj J (15
X X

fi(x)=e2¥ (1-4x2), f"(x)=—-4xe ¥ (3-4x2) (16

2
f'(X)=——=, T"(X)=- 17
M
1
—=x?*_1
v 2X vy 2 3"

=3 (X —1)? =3 %™ 18

oy 2—OX " =_g‘1+5x
f (X)_ 33/; ’ f (X) 9 3X4 (19

f'(x) =cos(x®)-3x?, f"(x)=-9x"sin(x®)+6x-cos(x’) (20
f'(x) =—sin(x*)-4x%, f"(x) =-16x°cos(x*)—12x*-sin(x*) (21

f'(x) =3sin® x-cosx, f"(x)=6sinxcos*x—3sin®x (22

1(x) = 2X f,,(X)_2-c052(x2)—8x2cos(xz)sin(xz) (23
" cos?(x?) - cos” (x?)
f'(x) =tan(x*)-(-2x), f"(x)= %?;)—Ztan(xz) (24
e PR S S e S CS ) Y
1-(2x+3)’ (1-(2x+3)")
2X 2-6x"
F(X) =~ (X = - (26
) 1+x* (x) (1+x4)

f'(x)= xSinX(cosx-ln(x +1)+ﬂj (27
X+1
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f(x) = (sin x)* (In(sin x) + cot x-x) (28

In(cos x)
X

f '(x) = (cos x)"" ( —tan x-In x] (29

y|: Xlnx(mj (30

X
Yy = XX (1-Inx) (31

y':i.xﬁ(ln_xﬂ_ (32

y'=(x/§+1j& i-ln[&ﬁ} L [i—%j\/? (33

2x-x | (34

X% +1

y'=(x2+1)X (1~In

—_—

X’ +1)+

y'=(x +1)(”l) [In(x+1)+1] (35
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7999 Gwl TPNPNA DY NI IWON

oM a? 0avil 02N

MHNY

APIN NIPND DY NIMN

: INAN NPIPNON NRID (1

f(x)=x* f(x)=x" .2 f(x)=x N
f(x)=x* f(x)=x* .n f(x)=x" .7
f(x):x% 0 f(X):X% N f(x):x% R

PPN D195 MAP HY NN

:NINAN NPXPNON NN (2

f(x):%x“ ) f(x)=3x" .2 f(x)=2¢ N
6
f(x)=3x2 f(x)=8x .n f(x)=X7 1
2 . 4
3 =
f(x):% v f(x)=6x2 .n Fx)=
AP HY NN
: TININ NPIPNI IR M (3
f(x):% a f(x)=12 N
Y991 §I90 YV NN
: TINAD NPNPNON NN (4
3
f(x):1x4_x_+3_x_g a f(x)=x"+2x*-3x+5 .N
4 6 4 5
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N2 NPIN DIEPND HY NN

:TINAN NVPIPNIN DRI (5

f(x)=3(x-x) f(x)=(x+6) a2  f(x)=(5x-2) N
f(x):z(xgl) n f(x):—(5_4x)

DPIN SPIN TN Y NN

:NMINAN NVPIPNON NN (6

3 1 2 3
f(x)—F T f(x)—? 2 f(x)—; A f(x)_; N
6 2 1
f(x)=—— . f(x)=— . f(x)= .
(%) X+5 ! (x) 3-x ! (x) x> —3x "
12991 HY NHIIN
:MINAN NVPIPNON NN (7
f(x)=(5x+1)(x-3) .N
f(x):(5x+1)3(x—3) al
f(x):x3(6—x)4 2
DM SV NN
: INAD NPIPNIN NI (8
x* -1 x? +1 3x-1
f(x)= . f(x)= A f(x)= N
(%) 213 A (x) 5x—12 () 1+2x
3 1 x*+8
f(X)=F ) f(X)=; N f(X)= w1 T
UMY Y NN
:NINAN NVPIPNON NN (9
f(x)=vx’-1 f(x)=4vx+1 .2 f(x)=vx N
f(x):XLg ) f(X)=xVx+3 .n f(x)=(3x+1)Vx .7
Jx
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TPNPNA DY NI IWON

GOOL
N MAIVN
(1
fr(x)=2x . f'(x)=7x" .2 f'(x)=3x> .N
f'(x)=—% 1 fr(x)=3x* .7 f'(x)=1 .7
3 1 , 1 , 1
f (X)=ZX4 b) f (X)—N N f (X)—m Iy
(2
fr(x)=2x> f'(x)=21x"> .2 f'(x)=6x* .N
f (x):—% ) f'(x)=8 .n f'(x):67x5 T
2 3 4
- ) f - )= &
f'(x) T 5) (x) 7 n f'(x) 2 3
0. 0.8 (3
f'(x):x3—x—22+% A f'(x)=3x*+4x-3 .X (4
f'(x):15x2(x3+6)4 A f (x):15(5x—x)2 N (5
3
f (x):8(X;1) n f (x):—%(S—x)2 T f (x)=6(x—x2)(1—2x) 2
Px)=-= 1 (=3 2 PR=53 )= N (8
6 2 2X—3
f'(x)=- > 3 "(X)= > f'(X)=———= .N
( ) (X+3) ( ) (3—X) ( ) (XZ_BX) /
f'(x):(5x+1)2(20x—44) il f'(x)=10x-14 .X (7
f '(x):x2(6—x)3(18—7x) 2
8x 5x? —24x -5 5
f'(x)= p f'(x)=———=— 12 f'(x)= > N (8
G v S B O v
o 1 ()= X)X +2)
f'(x)= - ) f'(x) 2 N f'(x)= (x—1)2 T
3x? 2 1
f'(x)= . Fr(X) = e fr(x)=—= .N (9
(x) 2x3—1) (x) m: (x) 2\/;N(
X—3 x(5x+12) , 9x+1
f'(x)= . fr(x)=22) fr(x)=212
( ) 2x\/; ! (X) 2Ux+3 " (X) 2\/; T
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NN NN

MHNY

X4y —1=1 NMINDN MIPNAN AR (1
.4Inx+10Iny = y* NOINDN PSP NN (2

Xy =xy ImINoN MYPNan NN (3

LV X2y =sin(y — 2X) + 4y +1 NN NVINDN PYPNON MY (4
(1,2) nmpraa y' nxavn

JAX+y? +c0s%(xy) = In(X*y +1) + Ine® NNAN NMINDN PN M (S
.y=07121NTP1 y' NNIIWYN

X —=xy =10 NOINDN ISPNIN NN (6
XY=y =1 NPINoN DINPNAN RN (7

Xy =Y+ X2 =x=0 NOIND XPNI NN (8
LYy=1Panmpia y" 7oy NN IRNND

Cyx2+eY =X IMNNVHY 0WPY P (9
AMIN IR TAN TN Y TW OPP Xx=1 NIV NN .N

X=1Panmpia y" nxkMwn A

Jh(y)=x+1=2x+4e’ +2y NNIWNRN D P (10
X DV NMIND TINPND Y = y(X) DN DPTN
DT MDY NP h(y) 22 )
PINDTIV Y(X) 221000
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Gwl TPNPNA DY NI IWON

NOYD Mvn

—2X
5y*—1%0, "= 1
y V=51 (
10 a
—-2y=#0, y'=10 (2
y
-1 2y
\/;?&Ol \/;?&11 'z\/y : (3
y 2% 1-x
, 14
y(l,Z)Z_H 4
y'(1,0):1 (5
y_xy.z
x - Inx—x=0, y'=—-%X (6
X’ Inx—=x

X —xyl+yx-|ny
X Inx—y*-=%0, y'= X —
y X Inx—y*-=

<

-1 (8
. 9
Yy wo) = —g A (9

.DNOYN NONRY (10
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7 P19 Gwl PSPNI DY NI VN
navavn 222
MYNY
.£'(4)=10 n»pnn, f(x) MIpna M (1
Lg(x)= () :NwTN MYPND T
.9'(2) NN
:DONIN DPOYON DY VY (2
VTN NPNS PN . F(X) MONPND NN N
Z(x)=f (lj— f(4x+1)
X
.Z'(X) XY avn
SO =2 17D =¢ numonn T mrspna mmm 2
z(x) = f2(InX)+— L v TINPND PN
f2(Inx)
.Z'(e) NxH”IWN
2 (Vx)-1
Lg(X) = ———=— mspNo MM (3
()
. f(10) = f'10) =4 »>
.g'(100) yawn
f(1j+4
.g(x) :X—l NPNON NN (4
(%)
d@=1, f'@Q=4>n7
.g'( ywn
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7999 GWL TPNPNA DY NI IWON

(x) = fz(lnx) NPNIN INM (5
T )y

F0)=2, ' (0)=1»r»v7
.g'(@) »awn

f(4x)+1
f (4j+l
X
f@)=1, t'(4)=2>>n1
.g'(@ »rawn

.g(x) = NP NN (6

{17 (<)
.g(X) =———== spnan My (7
f(x“)
dA@=1, f' Q=4 >
.g'(® »awn

: DONIAN DOYON DY NY (8
TINT-IN TPSPND NOT TN TPNPND DY NIDINY NN N
T TPNPND NN TINT-ON TINPND HY NI

f ™(x) TPNPNON ONN IPTL .TOM-N NN F(X) NP .2
JPINONIN I NN

L) =(f(x)" P IM-ON F(x) PN )
JONTHONIN TPNT g'(X) NI8PNON ONN WP

R N TPSPNY OV NVINY T T
ITIT-IN NI TPISPNINY NP 1N ONXN
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PYD MAIVN

40 (1
z'(e) =3E A z'(x)=f (EJ(—AJ— f'(4x+1)-4 N (2
4 X X

17
80
36 (4
8

2 (s
9(

(3

44 (6
-2 (7
NDLTOOTMONLY TMON D (8
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7979 Gwl NPNY HY NI VN
NMNMA2 N
MONY
:ININ NPXPNAN NN I

10x-1 7
=4 ’—-1,0/ 2x+1 (1

y x+1 ( )
y=(410x+1)" @

(x+ 2)""".(5x+6)

~ (7x+8)-(9x+10)
NI MAIVN
y-:y[z PP SP S S

410x-1 10 2x+1 4 x+1 |

1\ g 1 1
"= (10x+1)4 | -=|2"-In2-In(10x+1)+ -10-2* (2

y [( ) ) 4{ ( ) 10x+1

{3-In(x+2)+i(3x+4)+ 1 5— 1 .. 1 9 (3

X+2 5X+6 7X+8 9x+10 |
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8 P19 Gwl LYTRPN NPNPND DY NI WD

nN21anNn NMXpan Nl

mMYNY

s MINAN MINRNONN NN ,NDANN PPN DY NN DD NI NN

, 1
(&) =m (1
(arcsinx)'= ! (2
1-x°
L1
(arctan x) e (3

GooL.co.il 9nNY 193971 INT MVID2 MIRYN MAIWND
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8 P19 Gwl LYTRPN NPNPND DY NI WD

nN1ax 1 TON NATA

mMYNY

:ININ NSNS, f (x) ,n-N NI DX YN

y=—- (1
X+a
2X+3
= 2
X? —3x+2 ¢
X
= 3
Y (x2 —1)(x—2)
X4
= [
Y= (
A0 MAIVN
y"W =(-1)"-nt(x+a)"" (1

y" =(=1)"-nt (_5(x ~1) "+ 7(x- 2)_H) (2
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8 P19 Gwl LYTRPN NPNPND DY NI WD

yn2a»? Nnnon

mMYNY

- NAN NVEPNON S, Yy | pWwYn RITIN NN 1IWN

y=x%" (1

y=x>sin5x (2

PIID MAIVN

(&)™ =&*[ x* +103x +456x +120-6] (1

(sin5x-x3)(m)=—51°x3sin5x+6-51°x2c055x+54-59xsin5x—24-59cosSx (2
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8 P19 Gwl LYTRPN NPNPND DY NI WD

nMmvvnia N

YNV

,ININ TPXPNN Y IV NMIYRIN MDD INIMvN (1

x(t)=t—sint
. VNI NIIND NN
y(t)=tcost
NAVYN
. _cost—sint-t y' = (~tcost —2sint)(1—cost) —sint(cost —tsint) a
1-cost (1-cost)?
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9 P9

GOOL .. 297 PPN DNON 90 ,PPWn

2wnn

MHNY

TPNPNNN MDY NN INSD (1
(2,2) nmpaa, f(x)=2-7x N

X==27nMpn, f(x)=

x*—3

.a>0 WK, f(x)=+ax mspnan nm (2

1
A VMPY Oya NN, X = > N2V NTIPIA TISPNN N POPUNN

.a V12PN NN INSD

-h(x)=3Jx M¥PNAN 90 YN 2y-3x=3 w0 (3
PYNN NTIPI DX INSD

.21In3 N, (1,15) nTpaa, f(x)=a-37 " +3° mxpnab prunn v (4

.b -y a ©9YNI9N MY NX INNN

_In*x+a
In X+
.b-y a ©YVNMIN MY NN INNN

e 1
3 NI ’(E’_lj NP, f(x) INPN YNNI MY (5

TPNPNON GNY, Y =-5X+6 N PPW k W IDINY (6
1 (x)=x*-2x* —4x+k
IPYNN NTIPI DX IR 7D k TIY 930

f(X)=x*—4x+5 mspnon M (7

.X=1-1 x=3 MTIPI GNY DPPWNRN NN TPIPNN 99 NN VW .N

JN PYDI DPIUWNNN THN DI ISPY MIND NN VN .2
X =1 PN DY IPNN NPON DY
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9 P19 GOOL .. 297 PPN DNON 90 ,PPWn

2x° +1
f(x)= X; IXPNAN NN (8

45° HY PNT XY 19T PIUNNVY ISP I DY MITIPIN NN INNND
X =1 N HY NN PINON DY

CF(X) =% =2x2 +5 spnan - (9

TONMY ANV TPEPNN G2 19T PPUNNY ,MTIPIN DY X -1 Y NYY DX INSND
X =1 N OV IPNN NON DY 135° HY

.f(0)=0 n»pPm) 0-2 MY NP F(X) MNPNS (10

MPIN 120 IXPNAN G PPWND P2 TN DXV YRV T
.30° NN X -1 PN OV IYNN

. Iimlx) 920N NN AVN

x—0 X

2

f(x)=3x =x3 MYPINAM 9N PWNN APV PN NN NN (11
X=0-1 x=1 MTP, X -1 P HY >APNN PPN DY
1YY MAVN

4 A2 17 N (1
a=2 (2
(L3) (3

1 1
xel ,-,-npn,kzg TWY; x=1 NP1, k=6 TWH (6

a=63.43°, £=116.56° .2 .INNIINI.NX (7

x=5 x=-1 (8

1
x=1 x== (9

i (

1

— (10

J3

a=33.69°, [=90° (11
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9 P19 GOOL .. 297 PPN DNON 90 ,PPWn

D'2'wn N1ya

MHNY

2
f(x)= 7+3 TPNPNON N PPV y =4x+b W (1

DPYNN NTIPI NN b DN IS

- (X)=x/x +b TXPNAN MY Pown y =3x WO (2
NPYNN NTIPY INY b NN INSD

2 1
L X=U Ny =—— TPX] ] = = i
x=0 NTP1a g(x) o 8PN GNO POYN y = ax + , 10N (3

.C-) a NNIRXND

CF(X)=e PN PNY PN y=x+b N (4
DPYNN NTIPI NN b NININSND

X=e nTpna f(x)=Inx MIPNN GN PPUNN ANNYN IR INSD - (5

IMIPYN GNY PIWNN DRNVN NNY ,NPYNN NTIPY DX INSD 7-6 MONYI
: PTON NTIPIN TT 92N

(2,-3), y=x"-2x+1 (6

(-3.1), y=x (7

1
Y= —sz —5-) y=x2 APIPNAY DAMYNN DPIUNN NINNWUN NN INSD - (8

1 1
MON Mpown y= -5 X*+k-yy= " nspNan (9

DPYNN NP NN K NN INSD
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9 P9

GOOL .. 297 PPN DNON 90 ,PPWn

X 999w f oo (10

X 995 P z(X) = X2 £ (3X—2) TINPNN M INIIN LN
X==1 NTP3a z(X) PXPNON 9N PPwn 2y =10x+11 9w .a
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a<hb

r&)y=a—bcost
az?h

=
\_
=
\_
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r=a-+bsing Yw 99n

r=a+bsing
>b<a<2b
r=a+bsiné
<i::;;£;i::>a<b
r=a-+bsinf
r a>2b

-
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r=a-bsing Y 99n

() =a—hsingd
b<a<2b

r(@)=a—bsing
a<h

MB)=a—bsind
az2b

C

Y
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Gwl W 1IDI9 NN - ©INTPNN DIRWYY)

0QP1] 0X191 097

¥ =a’ cos(26)
F =a’ sin(26)
a#0

r=acos(nf)
r=asin(nf)

neven,2n petals

r=acos(nd)
r = asin(n@)

nodd,n petals

%
<

G 1
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32 719 Gml L.DI0 NPIPND - DRTPNN DIRYD
NMuNIMu NNXpaia - D'NTRNN D'RYI1)
WY 01990
MIIIDNN NPFVNINMINIVN NIIPININ NITHID
J . f(x) =arcsin(x) mxpnon Hw 1973 0N
m/2 -
. f(x)=sin™(x) ;900 o
't 1z —1<x<1 ;T oINn
=72 P T
—=<f(x)<Z v
2 2
" : T (x) =arccos(x) mxpnan Hv 9 mon
L
\ . f(x)=cos(x) :qon o
m/2
\ —1<X <1 - min onn
T T ° e L0 f(X)<7 smw
. f(x) =arctan(x) mxpnan H¥ 327 Mon
y . f(x)=tan™(x) :qon o
"""""""""""" L1 1742 e i et
.—00 < X <00 :1THN DIND
—4 -3 -2 -1 1 2 3 4 T T
L—=<f(x)<Z v
------------------------ L e e 2 2
; : T (x) =arccot(x) mxpnan Hw 97 Mon
. -1
\m\ . f(x)=cot™(x) :qo1n o
.—00< X <00 : TN DIND
—4 -3 -2 -1 0 1 2 3 4
2 L0<f(X)<z im0
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32 P79 G/WL L2090 NPIPND - DINTPNHN DRV

MNONY NPIVNINNIVN NPEPNDN P2 DIIYP

: DONIN DMWPN DX YaP) ,Y7AN IPRY ,NPI0HDMION NPEPNO 2y

MmN NINPNIN
sin(sinfl(x)):x ~1<x<1
X—27k —%+27Z'kSXS%+27Z'k e
sin™ (sin(x)) = ]
z(k+1)—x %+27zk£xs7ﬂ+2ﬁk
cos(cos‘l(x))zx ~1<x<1
X — 27k 27k < x <7 (1+ 2k AT
cos*(cos(x)) = i " 7 (Lr2K) |
27k —x 7w(1+2k)<x<27z(k+1)
tan(tan‘l(x)):x —0< X <0
T T 0NV
tan‘l(tan(x)):x—zzk ~Ztak<x<Z=+7k
2 2
cot(cot’l(x)):x —00< X <0
030V
cot‘l(cot(x)):x—nk 7k < x < 7+ 7k
mMYNY
:NAVNN ROD H1IWN 12-1 MONYA
arccos(—1) (2 arcsin (—%J (1
arctan (—\/5 ) @ arccot(? (3
arcsin(-0.5) (6 arccos(% (s

N

sin(arcsin(—O.S)) (8 arcsin(sin(__j

6

&

9

|
)
j a

tan (—arccot(\/§)) (12 sin (2arctan (\/5)) (11
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32 P79 GWL L2090 NPIPND - DINTPNHN DRV

:NPNPNON DY NITHINND OINH NN INNN 15-13 MONYWA

X+3 . 2X+1

y = arccos (14 y =arcsin (13
2x+1 3—-3x

y =arctan (15
1-Inx

: DMPNN NITHND OINNND X DD ¥ INN,19-16 NMONYA

. T
arcsin X +arccos X = . (16

sin(2arccos x) = 2xy1-x* (17

arctan x +arctan y = arctan 1X+ y (18
1 7 x
arctan x+arctan—==-— , x=0 (19

X 2|x

.arctanl+arctan 2+arctan 3=z IWPN NN NN (20

OO Mvn

T T
-— (4 — (3 -— (1
3 ( 2 ( T (2 1 (
1 T /4
-= (8 -—= (7 -— (6
5 ( c ( 5 ( ¢ (5
1 J3 1
-— (12 N2 - (9
Ng 2 (11 1(10 5 (
x>0,x=e (15 xs-%,x22(14 xgé,x24(13
NN MR (20 - (16
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33919

Gml L0970 NYIPND - OMNDTPNN DINY

nN21279NN NPXPNan NNTaAN

tanh(x) =

coth(x) =

e —e€

e 4+e
X —X

e +e
e*—e

995 D190

NOAIDNN NPIPNN

099 OXIND

Y]
'sinh(x)
T
Yy
_____________ y=1|  tanhx)
xr
"""" y— 1

MHNY

.x=1 M2y ,sinh(x) MY2997N DPYPNON HY NI NN VN (1

sinh(x,)=-1> M (2

.coth(x,)-1 tanh(x,) ,cosh(X,) NPYPNAN HW 177y NN 1WN

.sinh(In5) yawn (3

.tanh(-3In2) yvawvn (4
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YYD MAVn
1175 (1
cosh(%,) =2, tanh(xo)z—g , coth(x)=—2 (2
24 (3
3
2 e
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val .90 NNIPND - DINTPNHN DIXRWI)

n2121a0 NXpPna oy NIMnt

"hs DI9r0
NP2 NPSPND HY NPTID NN DDAV
VINOIPY OO VINVIPY OO
09929990 09929990 P95V OIMIN
. » 1
cosh(x)xsinh(x)=e" 1+tanh*(x) = oS (x) cosh(—x) =cosh(x)
1
2 —gj 2 = ch —1:— i - =—8i
cosh?® (x)-sinh®(x) =1 | coth’(x) Sinh () sinh (—x) =—sinh(x)
DY0IMNMNIN W99 D120
sinh (x % y)=sinh(x)cosh(y)+cosh(x)sinh(y)
cosh(x+y)=cosh(x)cosh(y)+sinh(x)sinh(y)
9195 VINNIN HY MNAT
sinh (2x) = 2sinh (x)cosh(x)
cosh(2x) = cosh? (x)+sinh?(x) = 2sinh? (x)+1=2cosh?(x)-1
mMYNY

.sinh(2x) = 2sinh(x)cosh (x) MM NX NN (1

191950 MM IN NN (2
2 2(cosh(x)+1)

x>0 o

.cosh*(x)—sinh*(x) =cosh(2x) MmNt X ININ (3

.cosh(x £ y)=cosh(x)cosh(y)+£sinh(x)sinh(y) RN N NN (4

WWW.G00L.co.il 9NNY 193D INT MIVIDI MINYND MAIVNY
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n2127aN NPXPNa vy nnm

HYs DI9’D

NPN2INNN NVNPNON DY NPTIDND MWD

(sinh(x))" = cosh () (tenh (x)) = 005h12 ()
(cosh (x))'=sinh () (=0 00) =

MHNY

. f(x)=cosh(Inx) Mspnon NI (1
. f(x)=sinh(tanh(x)) MY¥PNON NN (2
. f(x)=cosh(In(sin x)) M¥PNON NN (3

- f(x)=sinh?(x*) 3PN NN I (4

PID MAIVN

F(x) = sinhiln X) a
_ cosh(tanh(x))

()= cosh?(x)
f'(x):sinh(ln(sin(x)))~cot(x) (3
f'(x)=3x"sinh(2x°) (4
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33P99 Gml L0970 NYIPND - OMNDTPNN DINY

nidIaNN N212719 NN NXpnan

HYs DI9’D

MNONN NMJNAYIDYNN NPYPNAN

_ 1 1+X
sinh’l(x):ln(x+\/x2+1) tanh l(x)=§|n(ﬁj
cosh ™ (x) = In(x+ X' _1) coth*(x) =1|n(x_+1j
2 x—-1
099) 9YINN
4 cosh™"(x) Y im0

o

T

Y Y
coth~'(x) tanh="(x)
ﬁ T T

NN

.sinh™(x) =arcsinh (x) SwNY ,arc DY NN MPYPNY HY NID D) OMP

MHNY

x| >1 995 ,sinh(arccosh(x))=+/x> =1 N0 (1
X J

NI (2

x[<199 ,cosh(arctanh(x)) _
1— x?

WWW.G00L..co.il 9NNY 193D INT MIVIDI MINDND MIVNY
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Gwl L0970 NYIPND - OMNDTPNN DINY

nNan N1M2121an NXpna ?2v N

HYs DI9’D

NPN2INNN NVNPNON DY NPTIDND MWD

L , 1
(smh 1(x)) = ) (tanhl(x))'zﬁ ¥ <1
(cosh‘l(x))'z x21—1  x>1 (coth‘l(x))'zl_lx2 . [X>1

mMoYNY

. f(x)=In(arcsinh(x)) M¥PNON NN I (1
. f(x):In(cosh(arctanh(x))) PN NN (2

. f(x):arcsinh(arccosh(tan(x))) TPNPNON NI (3

NOYD MmN

f'(x)= L (1

Vi In(x 1)

1 1 1

) 2 2 R (3
\/1+(cosh’1(tan x)) Jtan?x—1 C0s°X

£'(x)
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34 P19 GwL <. DTN MOX - OINDTPNN DIRYI

NITAN 272 NNY NT'Na NMawxI

MHNY

:4=1 MONWYA DXVIVNN NX NN

"R -2 (MW NP0 N9¥T) wrinad (Mnap mspng) f(x)=7 (1
R-2wrma) f(x)=2x+3 (2

J0,0)-2wrmmay f(x)=+x (3

.R-2wmman f(x)=«/|x|+l (4

R DTN MPONIY g o RPSpNaH Y NN (5
SN
R-amv nmnanesy f(g(x) N
.R-2anmmonniona Ny f(g(x)) .a

[b,c]-a M NPra NN | ,[a,b]-2a MY NTNINONT f oM (6
J[a,c]-2 MY NTRa NN IO
SNVIP VAVYN 991 NITHNN 299 : NNV DIITT SNWIA NNT IVY

1 MNayopa g-) f NPSpNa O nY Ry (7
YOPA WP f+g IN,YOPAWINIY g-) f DN NN

1 yopa g-y f o avspnasny mnm (8
: TINID NNYLIN NNX 5 153990
YOPa VNI fog IR ,YOPAVYWMIY g f DN N
YOPAIWINIY g-) f AN, YyOPa YN fog DN .2
Yopawrnay f/g N ,YOPaWNIY g=#0-) f OX )
MOPAWINIIND f-g IN,YOPIANMMONND g-) f ON .7
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34 P19 GwL <. DTN MOX - OINDTPNN DIRYI

1 MMoYoPa g-y f NYSPN OV MM (9
YOPA WINPT f-g IN,YOPI WIHRIN MMON g-) f OX NN

.(a,b) yopa nmon f'-v 75,(a,b) yopa Ny mspns f >nn (10
D»pPIN (a,b)-2 y-1 x 95 75, M >0 D»PYINIIN .N
()= T (X)[<M]y-x
J(a,b)-a My nnanesy f-winomn a

X 999 \f (x)\ >c>0 NP, | YOPI MY NN NN PN f >Pn (11

-2 x 935,9(x)= nm, -2

1
f(x)

=2 MY NP NN g(x) 22 IMN
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34 P19 GWL <. DTN MOX - OINDTPNN DIRYI

MY NT'NA MAawx1? D'NaIN

MHNY

(1
.(0,1) yopa M nPnaneN f(x)= xsm(;} PNV INN (1

—0 <X <o YOPI MY NN NN f(X)=xe™ MIPNONVININ (2

1
(0,00) -2 MY NN NN f(X)=——F TIPNINVINOIN (3
1+ex

.(—o0,00) -2 MY NN NN (X) =arctan(x) MIPNINWININ (4
JLeo) YOPA MMV NP NDNY (X)) =Inx POXPNON DI (5
L) yopa MY AP 9T f(X) =X M¥PNIN D INN (6

R-2 7MY nNa NN f(x)=arctan(x) 18PN 2NN (7

X
.(0,00) YOPA MY NTNA NN f(X)= 7 TP¥PNAN 3NN (8
X+

[0,20)-2 v LA NN f(x)=xsinx MIPNON 1IN (9

1
(0,00)-2 MY NN NPT (X)) = XCOS= TPNPNANY NN (10

392 wWwWw.GooL.co.il 9NN 102 INT 1IVIDA XON NINSY
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34 P99 Gwl <. DTN MOX - OINDTPNN DIRYI

CR -2 1090m NN f(x) 7r8pne N (11

CR-2 7y nnanosa f(x) -wInom
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34 P19 GwL <. DTN MOX - OINDTPNN DIRYI

MNMY NN MAayxI N2%v?2 n'Nan

MHNY

—o<X<oo YOP1a f(x)=sinx® MyPNAN MM (1
JOPA NNV DTN NN KD TPSPNNIY NN

(0,1) yopa f(x)=¢" cos(a IPNN NN (2

JOPA NV NN NN RD MMINPNINY NN

.0<x<o0 yOPa f(x)=xsinx MOIPNAN NNHM (3
YOPI MMV NN NPT N MDIPNINY INDIN

0<x<1yopa f(x)=Inx MYPNN MM (4
YOPI MY NN N9¥T NI DIPNNY INIIN

: DONAN DYOYON DY NY (5

n—oo

) Iim[ln(Z;m+%j—ln (Znn)j =0 "IN .N

R-2mMw N0 N PN f(x)=sin(e*) »mmn a2

:DYNIN DOPYONIY DY (6
[0,0) -2 MY NP NYNIY NP f(X)=€"sinx NP I N

(=0,0] -2 MY NP NN f(X)=e*sinx MINPNHN D ININ .2

: DXNIN DOYONIY NY (7
1
(=0,0) YOP2 MY NP NPT f(X)=eX MIPNN 1IN N
1

.(0,0) YOPA MY NN NI NN (X) =X MIPNAN 2 INN .2
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34 P19 wal <. DTN MOX - OINDTPNN DIRYI

:DXNIN DOPYONOY DY (8
| 100> 0 PN NP NPNS f:1(0,0) >R D M LN
. X —>00 TUND
(0,00) -2 MMV NTNIANPOYIND DI

(0,00) -2 MY NN NN IPX f(x)=xInx 22NN .2
DMON NS - 70 ,n PN NPNS f:(0,0) >R D NM )

MY DTN NDNY - P 99 NN
Cf(X) =¢ (sin4 X +cos’ x) NIIPHRN NP PIPNS R >R ODPM (9
1 .
LX 995 > <sin* x+cos* x <179 N

.(0,00) -2 MY NN NXT NPR I .2
. (=0,0) -2 MY NN NONY f I )
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35999 Gwl D7P2 DN DXVAVN TV MINDIN

0"MN2) D'Vavn Y NMindn

:DN2N OXVAVNN HN NN

MOXI NI M

Y ITIPI NN NOTI RN, X, TTIPIT NP (X) 1O¥PI9N DX

nYvvn Yoo

g (x) NP NP f(g(X)) NI, X NTIPIA NP IPNS y =g(x) NN
DOPINMY, X NP NP f(g(X)) NIDNNN MYPNN NN

(f(a(x)))=f"(g(x)-g'(x)

V997 Yo
, X, ITIPI MR M MOY MM NPIPNS f -1 g-v non

- f(x) . f(x) ,
Aim——==1lim——= WX ,9'(%,) =0 19 f(%,)=9(X,)=0 > NN
X_)Xog(x) X_’Xogl(X) g( ) ] ( ) g( )

TINDID VYN
f (x) 8PN DN
,[a,b] Mo yopa Ne¥Y N

,(a,b) Mman yopa NP .2

f(b)—f
.w f'(c)-v 10,a<b<c NTPI NDP N

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



35 79

val D7P2 DN DXVAVN TV MINDIN

N9 VavYn

X, NTIPIN NN 97907 DINN2 NITNIND TPSPND - N)

(%) =0 IN,TPDIPN DIOPN NTIPY X, DN X, NTIPIA NP f DN

519 vaYnN

f (x) MYPNAN ON
,[a,b] MmDN yoPpa NN N
,(a,b) Mmanyopa NP a2
, f(a)="f(b) mo»pn

.f'(c)-wT5,a<b<c NTIPINHDIP N

N9 N NISPNIN NI

X, NTIPIN NDAVA NN NN PPN y =  (x) >N

MOV 121NN TPSPNIN OI N, F(X) =0 ON X, NTIPIA NP f(X) DN

1
9'(Yy)= T) YONWN DOPNNY, Y, = f (X)) NTIPIA NP ISPN, x=g(Y)
X
GooL.co.il 9nnY Y0321 MNDHPN MINONY
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36 P19 Gwl ... PI9N) DXODN DINTPNN DN

Convergence of a Sequence, Monotone Sequences
(NM1TO)

Questions

1) Let A be a non-empty subset of R and « =inf A. Show that there exists a
sequence (a,) suchthatan a, e Aforall neN and a, >« .

2) Let A be anon-empty subset of R and x, € R. Show that there exists a sequence

(a,) in Asuch that [x, —a,| > d(x,, A) . Recall that d(x, A) =inf {|x—al:ae Al

3) Let (a,) be abounded sequence. For every ne N, define x, =sup{a, :k <n}.

Show that the sequence (x,) converges.

Cauchy Criterion, Bolzano - Weierstrass Theorem
4) Show that a sequence (x,) of real numbers has no convergent subsequence

if and only if |x,| —> oo.

5) Let (x,) beasequencein R andx, € R. Suppose that every subsequence of

(x,) has a subsequence converging to x,. Show that x, — X, .

6) Let (x,) beasequencein R . We say that a positive integer n is a peak of the
sequence if m>n implies x, > x_ (i.e., if x_ is greater than every subsequent

term in the sequence).
a) If (x,) has infinitely many peaks, show that it has a decreasing

subsequence.
b) If (x,) has only finitely many peaks, show that it has an increasing

subsequence.

c) From (a) and (b) conclude that every sequence in R has a monotone
subsequence. Further, every bounded sequence in R has a convergent
subsequence (An alternate proof of Bolzano-Weierstrass Theorem).
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36 P19 GWL ... PI9N) DXODN DINTPNN DN

Continuity and Limits (maxm m212x)

Questions

1) Let lim-52=5. Show that lim~2=0.

2) Let f:R—R and x, € R. Suppose lim f(x) exists.

Show that Iirrg f(X+X,)=lim f(x).

3) Let f(x)=|x| forevery xeRR.Show that f iscontinuouson R.

4) Let f:[0,7] >R bedefinedby f(0)=0 and f(x)=xsini—21cosi for x=0.

Is f continuous?

5) Let [-] denote the integer part function and f :[0,0) - R be defined by
f(X) =[x*]sin7x.
a) Show that f iscontinuous at each X # Jn, neN. [Here N includes 0]
b) Show that f is continuous at each x=k e N..

c) Show that f is discontinuous at each x = Jn, neN such that x ¢ N.

6) Letthe function f :[0,1] — [a,b] be one-one and onto. Suppose f is continuous.
Show that f ™ is also continuous.

7) Let f:(0,1) > R be given by

L ifx=2 where p,q e N and p,q have no common factor
f (X) —J4a q

0 ifx isirrational

a) Suppose x, — x, for some Xx,, with x = x forall neN, and suppose

X, = g—n €(0,1) where p,,q, € N have no common factors. Show that

n

limg, =oo.

n—oo

b) Show that f is continuous at every irrational.
c) Show that f is discontinuous at every rational.
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36 P19 GWL ... PI9N) DXODN DINTPNN DN

Existence of Extrema, Intermediate Value Property
(oxLYAIM vawvn 012N )Y vavn)

Questions

1)

2)

3)

4)

5)

6)

Give an example of a function f on [0,1] which is not continuous but satisfies the
IVP". "We say that f has the property IVP [Intermediate VValue Property] on [a,b] if
for every x,y €[a,b] and « satisfying f(x)<a < f(y) or f(x)>a > f(y) there
exists x, €[X,y], such that f(x,)=«.

Let f :IR — R be a continuous function. Show that f is a constant function if
a) f(x) isrational for each xeR.
b) f(x) isan integer foreach x€ Q.

Let p(x):R — R be a polynomial function of odd degree. Show that p is onto.

Let f,g:[0,1] > R be continuous such that
inf{f (x):xe[0,1]}=inf{g(x): x [0,1]}.
Show that there exists x, €[0,1] such that f(x,)=9(x,) .

A cross country runner runs continuously an eight kilometers course in 40
minutes without taking rest. Show that, somewhere along the course, the runner
must have covered a distance of one kilometer in exactly 5 minutes.

Let f :R — R be a continuous function.
a) Suppose f attains each of values exactly two times. Given:
f(x)=f(x,)=«a forsome x,X,, R, and f(x,)>a for some
X, €[X,X,]. Show that f attains its maximum in [x, X,] exactly at one point.
b) Using (a) show that f cannot attain each of its values exactly two times.
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Mean Value Theorem, L'Hopital's Rule, Differentiability
(M 2va? 222 ,'TaNA? vawn)

Questions

1) Does there exist a differentiable function f :[0,2] - R satisfying
f(0)=-1 f(2)=4and f'(x)<2,forall xe[0,2]?

2) Let f:R— R be differentiable such that for some o € R, ‘ f '(X)‘ <a<l

forall XeR. Let a, € R and define a sequence (a,) recursively by
a,, = f(a,).Showthat (a,) converges.

3) Let f:[a,b] >R be differentiable and let & € R be such that
f'(a) <a < f'(b). Define g(x) = f (x) —ax forall Xx<[a,b].
a) Show that there exists C €[a,b] such that g'(c) =0.
Hint: prove by contradiction, noting that g’(a) <0 and g'(b) <O.
b) From the above, conclude that if a function f is differentiable on an
interval [@,b], then ' has the Intermediate Value Property on [a,b].

4) Suppose f :[0,1] — IR is continuous and E f()dt =1.

a) Show that there exists C € (0,1) such that f(c)=1.
b) Show that there exist ¢, = c, in (0,1) suchthat f(c,)+ f(c,)=2.

5) Let f:[0,]] > R be such that ‘ f '(X)‘ <10 forall xe(0,1) and let (x.) be
asequence in (0,1) satisfying the Cauchy criterion. Show that the sequence

( f (Xn)) converges.

6) Let f:[0,1]] >R and a, = f(%)— f (ﬁ), n=12,...
Show that:

a) if f iscontinuous, then Z:zlan converges;

b) if f is differentiable and ‘ f '(X)‘ <1 Vxe[0,1], then
ZL a, (cos n)\/ﬁ converges.
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7) Let p(x)=a+bx+cx®. Find all values of a,b,c e R for which the function
p(|x]) is differentiable at 0.
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Power Series, Taylor Series (m2»v v mprn M)

Questions

1) Let f:(a,b) > R be infinitely differentiable and let X, € (@,b). Suppose that
there exists M > 0 such that ‘ f(")(x)‘ <M" forall neN and X (a,b).

Show that Taylor’s series of f around x, convergesto f(X) forall X € (a,b).

1
2) Let (a,) be asequence of nonnegative reals and suppose that (an") isa

bounded sequence. For each n, define A, :Sup{ak% ‘k>n}.
(A,) converges since it is decreasing and bounded below (by 0).
So A, —> L forsome L >0.

a) Show that if L <1, the series Z:Zlan converges and if L >1 the series

diverges.

o0

b) Show that the radius of convergence of the power series Zn:l n

n - 1
ax Is—.
L
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D™ 2N 7Y vavn ,X"1TNN ?2¥ *MP@ vavnn
1M "NI2DY DNV

MHNY
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Al<x<1 3y F(x)=[ f(t)dt NPT
N2, F - f 5 D970 IR VLIV
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0 2ANPRAPR F 2
,0-2 NNV NPNR f-w D, f:[-11] > R MIpNS noNTIin D

.0-17PW F(x)= [ f(t)dt Yan
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.[a,b]-an2>x f O>nn

,F'=1-v 75 ,[a,b]-2 F NN MIPN ND»P ON

[0 f(x)dx=F (b)-F(a)

NN fi[a,b]>R oD (3

lim S (P, f):j: f (x)dx 3379590

IP|—0
A =x—%, SR =S" FE)A, P ={X %X} :DNDD
.|P| = max{Ax} ,Coe[x 4, %]

I<i<n

.neN Y a, InL@} mn (@

lima, N NSD) 1277 01207 &, NN DN

Jab]-amoNy g’ f-w 1o, f,g:[a,b] >R Mm»n (5

e (x)ax=[f(x)g(x)] - £'(x)g(x)dx 31271
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¢ 9V ML NN fHONM MNP ¢ia, Bl >R OIN (6
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