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Aadodeiecey 1.1 Eacaa na, +a 4 adoeiedaia ddcédaéia-ensiaa oaaeoa

a]_, a2| aS; ’ anl ’
aél fa anyét anoanoaait ~enél n 11 116aadeail idadeet a nditnoaaail ~enél an
xefiéada aj; ap; ::: N4 jadé+ao +eailad ia ddaevacy; a, Na iadé+a Tau
+6ai ia daaéodaoa.
Ca +éfnélaa daaeoda ua éciiécaaia icia+aieaol fa,g:
baaecaoa fa,g a f7adaie+aia, aél Aluanoacaa ésaai & caoaidai eioadaae
[m; M ]; Avaldaeal ane+ée +éailaa ia ddaéoaoa, 0.4. 0aéua, +a ca anyéh aa auaa
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Adoeiecey 1.2 Téfeiino ia oi+éaoca a iade+aia anaée 1oaidai eioas-
aaé, fuaudaeau oace oi+éa. Eicadaaeud (a ";a+ ") iade+aia " Téieiino
ja o1-éadca a.

Onetaeaot a, 2 (a ";a+ ") lieed 4a A& caiewa i1 iyelesl ia+eia:

a Il<an<a+ll 0 "<an a<II 0 J an aJ<II
Aadodeiecey 1.3 xefigiol  a fa jadé+a adaieda ia daaedaons fa,g; aél ca
anyéi " > 0 Auuanoadcada oaéiaa +efnel N; +a ca anyél n > N & éciueiail
jan @ <"

Oiaa fa icia+adan lim a,=a éé¢ lim,; a,=a € a,! a
Paaeoa, éiyol eia adaieda, na iade+a ndiaytua. Daaeoda, éiyoi ia a fidiayua, fa



T limc, =

0O4iddia 1.4 Aél lima,=a & limb,=b; of

1. lim(a, k)=lima, lmhb,=a b

2. lim(a,:) =lim a,:limhk, = aib

NN \ A An N R adn a

3. Aéi b, 60 caanyéin e bé0; oi Ilmaz B:
baaecaoafa,g a iMiiofiil dafoyua, aél ca anyél n aecivgiail a, ap+
baaecaoa fa,g a Inifoliil iaiaéyaaua, aéil ca anyél n a eciueiail
an An+1 -
baaevaoafa,g a 1adaie+aia 104163, aél nuuanoacaa oaéiaa ~enéi M; +aca
anyél n aeéciteiaii a, <M
baaevaoafa,g & 1adaie+aia 10aies, aél Auuanoadaa oaélaa ~eféi m; +aca
anyél n aégitgidil m<a,
Oaiddia 1.5 Afyeéa ifiloliia e 1adaie+aia +efelaa daaeoa a néiayua
Oaiddiaca iieedl 4a dacadeei ia 444 oaudaaiey
1. Afyéa itiioniil danoyua e 1adaie+aia 104108 daae6a & fiia  yua.
2. Anyéa 1iiioliiT falaeyaava é iadaie+aia T0aiéd daaeda a i oiayua
A\ O A> O N A An A l N Az NN A N\ AA A
Oaidaia 1.6 A& lima,= 1 ; of Ilim a =0 e jfaoaoil, aét lima, =0; Oi
.1
im—=1

an
1 n

Oaiddia 1.7 Adaiedada ia daaevaoa i fau +eai a, = 1+ - fa dadeaaee i



1. Ooiésey
fiyoeaot 66ieseliadia caaenéiino & aai 1o ififaieoa iy 08y 4120812088304
& ea g 04 idesiseaiey

Adodeiecey 1.4 [déa D & +enéial iileedfioal & idéa il lidaadeail 10aaeél
fa anyet ~enéil x 2 D & fAuiiiioaaail 11 daii daaeii ~enel f (x): Oldaada na éacaa,
+a a lifeednioaiot D & cadaadia 60iéoey
y = f(x)
D G
AeduHnumnoHHa obnact 0o6nacT oT CTOMHOCTH

aeneia ionaieea a4 caaefeiaoa
lileednoaiol D fa iade+a adoeieoeliil iileednioal eee aaoeieoeiiia
faeano. lileedfoalol 10 afie+~ée foféiifioe  y = f(x); x 2 D; fa iade+a Taéano
0 foféiiioe  ia 66iédeyoa eeé Tadag ia iffeedfioaiol  D:

éiaia idaaiualeia éioaeiacia fefiodia Oxy, iileedfoaiol 1o
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Ooieseyoa y = f (x) fiad jade+a iaoeiae«ia, aél f(x+T)= f(x): [aé-iaseion
iélec@0déit ~efel T i ofaa Raiénoal fna iadé+a iadeia ia 66ieoeyoa
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A&T Aulafoadaa ~efél M; 0aéa +a if(X)j <M caanyél x 2 D; o1 60iédey-
oa f (x) Naiadé+a Tadaié+aia. N adoae aoie aaia 66iéoey a iadaie+aia, aél
iaéiiol iiiee&noal 1o ooievetiasie foiéinoe 4 1adaie+ai.

\\\\\\\ , fédaaaf (xq) <
0 X; <X, fEdaaa

2.y=a; a>0; a6l iféacaoaeia o6ieévey

3. y=log,x; x> 0; a>0; a6l | élaadeoie+ia 60iédey
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Aéi = e; Of 06ié6eyoa vy = € fa fade+a aénilidiceaéia 06iéovey , a
y =log.x =In x fia jade+aiadcodacai eidaseoui
Adaoeeeod ia 44404 06ievee fia iddanoaddie ia nedaaanaca 6edda
Y
Yy=2x
y — c.l‘,
0f x
Adoeiesey 1.5  Ooieveyoa f(x) fa iade+a Tadaoeia , aél 10 i&daaaino-
aiol  x; 8 x, fedaaaf(x,) 6 f(xp); 0.4. élaacl ia dacee+ie foiéiifoe fa
adadidioa fnuioaaonoaas dacee=ié noiéiiioe ia 66iéseyoa
Oiaa 6netaed, dacaeda na, ia & ecitéiail ca anyéa ooiesey. I+ aaeail & 14a+4, +a
Of & & Nééa ca anyéa noaial danoyua eéeé nodial iaiaéyaaua 66ié oey, 0.4. Nodial
danoyueoa e nodiai iaiaeyaaueod 66iécee fa iadaoeie
Adoeiesey 1.6 1aéa ooieseyoa y = f(x); x 2 D; y 2 M & fadaoeia.
Odiédeyoa x=g(y); y2 M; x 2 D; éiyol ia idiecaiéia foiéiino Yo 2 M
Adithoaay fiacé Aoléiino Xo 2 D; ca éyol f(xo) = yo; & fade+aiadaoia
ia 66iedeyoa y = f(x):
npasa GyHKyua
D y = f(z) ¢

x = g(y)

G obpamma dyrryua D



10 adbeieseyoa aeseaaid, +a 1aéanooa 1o foiéiinoe ia 4aaaiad a 66iesey fedee
ca aadeieoeliia 1agano ia T1adaoiaoca d6ievey, a addeiedetii aoa 1aeéafno neoaee
ca Taéafo 10 noieiinoe ia 1adaoiaca 00i€oey.

f(FYx)=x Xx2M : fYf(x)=x x2D
R5a086804 ia 43308 O6ieoee (idaaa & 14dadia) fia Aeiaode=ie f i3y-
it Gaefieiayuaoa ia idae & 0da0e aaAdaI0 &I & 43 A& 643481 &
olaa +84c fedaaaney +ad0as

Ye Bgf (%); %) y=X

D

A(x;  (x))

fa x? &nuueyo eioddaae) e

\\\\\\
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CAAAXE
b ~ O s o O ss N O A N/ NAZZ/N NN As N oA\ 7\ A rrA b NN l
1.1 Aa fa Ti6dadee aaodeieoeiiiaoa Taéano ia 6oieéveyoa  y= p -
33X 2)xj 10
Dagaieéd: Ciaiaiacdeyo ia iieed aa auaa ideéa, a écdacuo iia éiddia odya aa aa
Auaa iaiodeoaodeai. Neaalaaoaéil 66iéoeyoa a adoeiedaia, élaaot

2. A8 x 2 [0;+1); of jxj = x e ileo+aa
X2 (10;+1 ).

- P
1+x2 x 1+ x2+ X
N

P
= 1+ 2 =1 S
y( x)=In (x)? x = P

=In —p——=1In x+|01+x2 = y(Xx):
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I, Adaiéva ia 66ievey. 1&id&euniaoiiio
i&6a ooieveyoa y = f(x) & 430eiedaia A 16iéilnio ia 0i+éada  Xo; €aol a faiaca
Oi+éa ileed é aa ia & adoéiedaia.
Adoeiecey 1.9 xefigiol A N4 jadé+a ddaieda ia o0oieveyoa
f(x) i0e x; ée&liyui éui Xo;, aél ca anyéi " > 0 Iiieed aa fa iaidde oa-
glaa +efél > 0, +a ca anyél x; ca élaol 0< jx Xoj < aa auaa eciuéiaii
if(x) Aj<™
Icia+aaaid 1M neaaiey ia+ei
lim f(x)= A
X! Xo
TfiTaiion a aidiaca adoeiesoey a, +a andée ecaid ia "> 01i6aaaey oaéiaa +enét
> 0; +4 6&7aa0l x 6 xo € idefadcdcee ia -161€i1N0 fa of+8ada Xq; foTéiioeoa
fa 66iéveyoa ideiadedsead ia "-iéieiifio ia ~eféiol  A:
Aadeiédey 1.10 xefieiol A fd iade+a ddaiéda ia 66iéoeyoa
f(x) i0& x! X, aéiioe anaée ecaio ia +efelaa daaedafx,g! X fiticdaoiaoa
daaeoda 10 6oiéveiiagie noléiinoe ff(xp)g! A:

A&l x ééflie eai  xo AR AoTéiTioe 11-iaééé 10 Xxq; Of ddaiédaoa fia iade+a
éyaa, a aél x éélié éul  xo fuf Aoléiifioe iT-aiéaie 7 Xo; adaiedaoa fa
jade+a

lim f(x)=f(xo 0) &

X! Xg

fof f(xo 0)=f(Xo+0)= A & aéadeaaeaioil i lim f(x) = A:

x! Xo

Adoeiecey 1.11 Eacaaia, +4 A & adaieda ia 66ieseyoa f(x); éjdaol x
gelié éui +1 , aéil ide anaée ecdid ia "> 0 iled aa na iaiade oaélaa +enél
K; +aca afnyél x>K &a auaa eciuéiaii iadaaainoaiol
if(x) Aj<™
Caiéfnaaia 11 neaaiey ia~ei
lim f(x)= A:
xI +1 ( )

imf(x)=+1; Imf(x)= 1 ; Ilmf(x)=1 & &é.
x! a x! a x!11



Oais&ia 1.8 [aéa lim f(x) = A: Olaaaa a
I Xo

X
0a f(x) & 1asaie+aia.

O4iddia 1.9 iaéa Illm f(x)=A; Ilim gx)= B éf(x) g(x)aiéigiind ia Xo
o Xt Xo Xt Xo

Olaada A B

Aléacaoaénoal EEEEEIE! aaoeieveyoa ia Oaéia. idea fxng ! Xo: Olaaaa ca
ainoaou-ii aiedie n oi+éedax, Ua idéiadeaaeas ia dacaédsedaiaca 181610 fa
oi+éaoa xo € ca oyd ua auaa eciuéiait f (xn) o(x,): ldéeadaia Oaidaia 1.2 é
meo+adaia A B.

ia Xp: Oidada Ilim ' (x) = A.

x! Xp
Aléacaodénoari : Toital ioeeaaaia aaoeieveyoa ia Oaéia. iaea fxng! Xo: Oi-
dada ca ainoaou-it diedieé n oi+ééoax, Ua ideiadedaeao ia aaaaiaoa 1éiéiino
fa oi+éaoda x, & ca oy0 ud auaa eciuéidii f(x,) ' (Xn) 9g(x,): Nada idéeasaia
O&iddia 1.3 e 1ed+aaaia I'im "(X)= A
X! Xo
Odiddia 1.11 A&l
lim f(x) = A e lim g(x) = B;
x! Xo x!' Xo
or:
1. Iim [f(xX) 9o(xX)]=A B;
x!' Xo
2. lim [ f (X)]= A
x!' Xo
3. lim [f(X):g(x)]= AB;
x! Xp
\ f(x) _ A
4. Aéi Ilimgx)=B60 e xX)60; of im — = —
Jim g(x) g(x) m 0 " B

fyéte iitaie adaiese
) 1 o1 .1
lim ==0 Iim == 1 Iim —=+1
x!'1 X x! 0 X x! 0 X
1 In(1+ x . 1
Im(1+ x)x = e| lim ( )=1 ima<x=1 (a>0)
x! 0 x! 0 X x!1




idéa x, & x na oi+ée 10 adoeieseliiaca 1aeano ia d6iéveyoa y = f(x): Dag-
geéada x = x X, €Yol ifeed aa auaa ieleeeoadéil eee 100edaoaéil ~enet,
jade+aid fadanocaaia ia adaociaioa , a

y=1(x) fx)=fxo+ x) f(xo)

jadeé+aia iadanoaaia ia 66ieéseyoa a of+éaoa xq , Auioadonoaaui ia x
Yy
y=y(z)
Ay
— Az
Xr
0
o Az T =x9+ Az
Adodeiecey 1.12 Eacaaia, +a o6ieoeyoa vy = f(x) & ididdédaniaoa a
oi-éaca Xo;, €iaaol ia adcédaéil 1aeél iadanoaaia ia adaoidioa ioaiaady
Aacédaéii iaéél iadanoaaia ia 66iéoeyoa, 0.4.
im y =0: (1.1)

Neaaiaaoaeii 10 adoeiesey (1.14) iled+aaaia
Adoeieoey 1.13  EacAdid, «& ooieseyoa y = f(x) & ididdédiiaca A
oi+éada Xq; aél oy éia acaieda ioe X! X €
lim f(x) = f(xo) (1.2)
x! Xp
A&7 a ai8iada ado0eievey foaadl  x aa éeélie éai  xo AaR [oiéiifnoe T-aiedie
(il-lagéeé) 1o xq , Med+adaia aadeieoey ca iaidaéuniaoino ia 66iécey 10ayn-
il (106yaT).  xd&c OACe AA0&IROee BAAAINDAT (1.2) A14GAA AGAA
im f() = f(xo 0)= f(xo) = f(Xo+0)= lim f(x): (1.3)
x! X x! X,
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A&T 66ieoeyoa f (x) & 026344, +& (Xo 0)

) S i 1-3a840 06ie6ey
4 Oice fe6+aé fA fade-ai=é
A8Gfaaia 1 10548 814, ca &yl f(xo 0) = f(xo

s~ AN 7O

jonodaieia oi+éa ia idaéunaaia

f
ia 4 iaioad
a iddéunaaia

é
oo6ieceeoa f(x)+ gx); f(x) gx); fX):g(x); a

Odidaia 1.14 iaéa f (x) & iaiddénniaca a oi+éadca x,. Oldaaa:
1. A&l f (xo) > 0; 0f AUNAMROAGAA 0agada TE1EITR0  (Xo ;Xo+ ); +af(x)> 0ca
anyéix 2 (xo ;Xot+ ):
2. A&7 f(xg) < 0; OF ALUAN0A0AA 0AGAAA T6TEIT0  (Xo ;Xo+ );+af(x)< 0ca
anyéix 2 (xo ;Xot+ ):

z dal : U& aiéasedi fiail inoaiol oaudadied. Aoiaiol na aiéacaa aia-

saAA N

f(xo) _ f(xo) S

(00> (x) "=f(xo) —2=2



CAAAXE

1.4 Aa i faidde

23 3%2+2x 5
lim )

x11 X2+2x 1
Pagaiéd
3
X 2 —+
2% 3%%2+2x 5 X
lim = |lim
x11 X2+2x 1 x!1
X2 1+_
_%0 — on0 __ o040
3 2 5
X 2 |- + | — —
. X x? x3
= 2 1
X!
l+‘_‘ ‘_2‘
Xleg, X lg,

1.5 Aa iia iaidse

lim
xI1 x4 x2+2x 1
Pagdaied
5
3
x> 1 —+
lim 3 Bx?2+2x 3—Iim X
X1 x4 x2+2x 1 x1 1
X4 1 =+
X2
AT
1 (=] +|= =
. X X2 x3
= lim = — — !
x!11 1 2 1
x 1 ‘ﬁ‘ *\ﬁ\ ‘F
_&0 _&0 _&0
1.6 Aa fAa iaidoe
Iimx2 X +6
xI' 2 X2 2X
Pagaiea
2
. X 5x +6 ) X 2)(x 3 . X
lim ———— =lim ( )X ):|I

x!' 2 X2 2x xt'2  X(x 2) x! 2
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1.7 Aa ia faidde

- x3 8
xl2x 2
Dagaied
3 24+ 2x +
im 8y X AT 2XHD) i ey ox by =12
x!'2 X x! 2 X 2 x! 2
1.8 Aa ina iaidse
i xt 1
xl!m1x3 1
bagaiea:
4 + 2+ + 2+
im X 1=Iim (x Dx+1)(x+1) — lim (x+1)(x*+1) _ 4
x1x3 1 x1 (x 11X+ x+1) x'1 X2+ x+1 3
1.9 Aa ina iaidse D
jim X5 3,
xl2 X 2
Dagaied
“mpx2+5 3 lim (px2+5 n3)(px2+5+3) _
X2 X 2 x'2  (x 2)( xZ+5+3)
= lim x4 = jimpXt2 42
x'2(x 2)( x2+5+3) x2 x2+5+3 6 3
1.10 Aa fa iaidde p
. 1 x x?
lim :
x! 0 X
Dagaied
im PTx x2_I 1 1+x+x* X(1 + X) _
x! 0 X X!Ox(1+vl X  X2) X!Ox(1+vl X  X2)




Cada+e ca faiifioiyoaéia daaioa:

Aa N iaiddyo adaieceoa ia 66ieéveeda:

. Bx* 3x%?+3x 5
1.11XI!|1m NCI I a—

4x3 2x%2+8x 1
3Xx4+5x3 x+1

1.12 lim
x!1

4x8  2x3+7x2 2x+1
2X4+11x3 x2+1

1.13 Iim
x!1

114 tim X5 3X*+7x%2 Bx+1
T 2x4+5x3 x2 3x+3

4 3 5
115 Iim2x 5x X 2x +15

x!'1 X4+ x3 3x2 2x+1

a)
jabl

6/)
>

19

+1

+1

ol

ol



20

1.20 lim 5
x! 0t X

2 +
121 lim X &*2
x! 1 Xx 1

X2+ x 12
122 M 2@ ox+9

1.23 lim >

x! 3 X2 IX+12

1.24 lim xS

x!' 3 X2 TIx+12

p—
+
1.25 lim x 1
x! 0
p
1.26 fim _X*6 3
x! 3 3
1.27 lim

xI 2+ X 2 X2

1.28 lim

x| 2 X 2 x2

~ e N AN
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Y~ IAA 7N O A N /N s \ N\ N AAXN 7 \
Inifaie aadeiedee e 610icée
Y
y=y(z)
t
Ay
Az
44{
0
0 T =z + Az z
y'(zo) = tga
Adodeiesey 2.1 [aéa 6oieveyoa  y = y(x) & adodeiedaia a 1eieino ja oi+éa-
0a  Xo; Aéép+-eodéil & a naiadca oi+éa Xo: ladacoaaia Toilgaiedol
(0.i. aeoadaiveaeli ioiigaiea )
Y _ Yot X)  y(Xo)
X X
Adaiévaoa ia otaa ioilgdied ioe x | 0 (aél nunanoacaa) na iade

+a
idlecaiaia  ja 66ieéveyda  y(x) & oi+éaca Xxo. Iciaradaiay i y{xg), 0.4

y y(Xo+ X) y(Xo)
Xo)= lim — =i
yo( O) X x! 0 X
Oc’)iédéy, giyol eia idiecaiaia a aaaaia oi+éa, fa iade+a aeo0asaioedoaia

21



2 2
y (x+ Xx)
X) = lim — = lim = lim (2x+ x)=2x
yO( ) x!' 0 X x! 0 X x! ( )
A&l  x! O0nf1odecaoaéie foiéiiinoe, idiecaiaiaoa fa iadé+a éyaa,aaéi x! 0
fi Méfeeeodeié noiéiinoe, idiecaiaiaoa fa iade+a  ayiia , 0.a.
07y y Yy _ y(Xo+ X) Y(Xo)
(Xg)= Iim — = Im
ye( 0) 0o X x! 0 X
x< 0 x< 0
y : y(Xo+ X) y(Xo)
.(Xg)= Ilim — = I|im
ya( 0) 0o X x! 0 X
x>0 x>0

N AN AN NN
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D

QD

o

QD

25
< o
™
o:
D
<
o

N O Az

@aajaaoaeil 6oaai
Xo; Y(X0) = Yo)

Qo
o
Qo
(@)%

o

’

™ 2

o
gy
QD

Yy Yo=y{Xo)(X Xo)

OHIdAIA 2.1 AT 66ieoeyoa y = y(x) &ia idlecAidia A 0i+eada  x; ol oy &
aiddéuniaoa a oace oi+éa
Aléacaoaenoal
_ y o _ _
lim y=1lm — x=yY{x): lim x=0
x! 0 X



i&éa
y=F(X); u=u(x) & v=v(x)
fia 4e6adaivedddie do6iéoée, a C a éiifiocaioa.
Ifitaie idadeeéa ca 460ad8aivedaid

1. (C:u)?= C:u°

(u v)o=u® VW

N

o (uv)?= ulv + u:vo

w

5. [F(u(x)]'= Fyu, = F (u(x)):u‘(x)

Idlecaiaie ia Tiitaiecd aeaidioadie 6o6ievee

1. (©°=0; x°=1
2. (xM)0%= nx" 1
3. (a)°%= a%:lna

(€)°= &

1
0= _—
4. (log,x) na

1
(inx)°=

23



24 AEAAA 2. TDIECAIAIA IA OOIEGER

2.1 Aa na &aléazed, +a 0oiéoeyoa f (x) = jxj iyia idiégaiaia a oi+éada  Xo =0:

X X X
] X o aan b X
Aél X > 0; Oi J—:1, im aél X< 0; ol I X 1
X X
ANAA N AN N AN o X ZaaN N A N\ 7N Y \
Oida icia+aaa, +a J—XJ iyia aoaieoa ioe x! 0

y = 4x°+2x°2 P +In x

Pagaied 0 1 L L
0= 20x%+4x X2 + —=20x*+4x P—+ -
y ’ X 2 X X
2.3 Aa fia iaiade idiécailaiaca ia 66iéveyoa
_xo2x3
T oox 1
Pagaiéd
oL (X7 23)9% 1) (xT 23)(x 1)° (7x® exH)(x 1) (xT 23 _
Y= (x 17 - (x 1y )

Bx’  7x® 4Ax3+6x%2 _ x*(6x° Tx* 4x+6)
(x 1) B (x 1y
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Dagaied: Aaigia+éi u(x)=3x% Oldada y=F(u)=¢€' @&

2
yo= e":u’= e':(3x?)°= 6x:e*
2.5 Aa na iaiade idiecaiaiaoa ia 06iéveyoa y=In(x3+2x%+1)

AN o

Pagdied: Aaiciasei u(x) = x3+2x2+1.0338a y=F@Uu)=Inu;08 vy a
5 N

1 1 3x2 + 4x
0_— F . — 3 2 0_— 2 —
= Fux)uqx) = = (x*+2x?+1)%= = (Bx®+4x)= ——————
y u(x)):uqx) u( ) u( ) B roxZil
2.6 Aa fia iaiade idiécaiaiaoa ia 66ié6eyos
p 2
y=In(x+ x2+7)
Dagaiea
1 — 1 X 1
Vo= —p—x (x+ x2+7)°= —p——+ 1l+p—= =p
X+ X2+7 X+ X2+7 XZ+7 XZ2+7
Idiecaiaie 1o 1i-aenié daa
864 6oidoeyoa  y(x) elaidiecaiaia  yYx) aua afyea oi+ea o eivasaasa (a:h:
Oace Tdiécaiaia a 1oifai 66iecey ia X € ileed a eivadaaeéa (a;b aa eia naiy
idfecaiaia, iyol fa iade+a aoida idiecaiaia (idlecaiaia 0 aoide 83da) ia y(x)
e e .. d?
Icia+adaia y i yfx) eee —X)Z/
Eciaut, 1daaoa idiecaiaia ia idlecaiaiaoa 10 daa (n 1) Na iadé+a n-o0a




Oiaa a ainoaol~it ca aa iaioaaei ivaaieisediea, +a
(n) ( 1)n n!
y Xn+1

(462 60i6BeY0A Y = y(x) &iaisiecAiaia aoi+6a0a  xo: EAT ileed 42 fid ileased,
+a
y — n
v y{Xo) + "( X)

y= ydxo) x+"( x): x

aiéeda x 4 daaai ia fadanoaaiaot x:

dy
dy=ytgd; a yg=tg =
io fisdaaaney ~adoaee A aceead, +A a60ABAIGEAEH0 & 3AAAI i +aMba 10 (adafio-
aaiaof fa 66i6oeyoa, Yol & ia aTiedaoAsada.

t oy =y(o) + 3 (o) (& — o)

' (z0) = tgax




2.8 Aa Na iaidde a60adaioeagno ia 6oieseyoa

bagaied:

yix) = ( =)

X+1)2

GCaaa+é ca faiffolyoaeia daaioa:

Aa na iaiddyo diecaiaieod ia 66ieéveeda:

29 y(x)=3x°

23+ x%2 1

210 y(x)=2x¥+7x* x 2)(—12
2.11 y(x) = m

X
212 y(x)=x8 3x?+5:2% 3 +3
213 y(x)=x® e*+3Inx
214 y(x) = x®  4x3 i: x2:In(3x3)
215 y(x)= XX31
2.16 y(x)= 9Qﬁ 2X
217 y(x)=@Bx% x 1)e’
218 y(x)=(x* 1:In(x? 1)

27

2 1
yX¥) = S 707
3
V= xanz &

foa. y°=15x* 6x2+2x

108 yo=20x°+28x° 1+ -+ =
0a y’=20x X 2
10

l0a y°=12x> 1+ @

foa y°=8x"7 6x+5In2:2* 3¢

foa y°=6x° 4™+ S

- 3

0d y°=4x3 4+ —+ <

TR x?(2x  3)

A

23 %xn

loa y°= —ei—

foa. yo=(9x* 3x3 3Kx2+6x 1)

oA y°=4x3%In(x? 1)+2x(x?+1)
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x2 x 5

x2 1
2.20 y((x) = =

6(2
221 y(x)= NC]

222 y(x)=In?x® 1)
P
223 yx)= x4 1

2.24 y(x)= x:px2 1

225 y(x)= x+In(x* 4)

Aa na iaiddyo aoideod idiecaiaie ia 66ieoeeoa:

226 y(x)=x* 2x*+6x> x+1

2.27 y(x)= x2+2Inx

Xx 1
ex

2.28 y(x)=
229 y(x)= xe

230 y(x)= px+1

Tad o X2+2x+4
CEIL
foa yoo St 2X 3x?
0a y°= =
. 2
joa y°= 2
(x2+1)2
- 6x2
08 yo= — 1:In(x3 1)
- 2x3
08 Y= poe
Xt 1
o oo 2° 1
08 Y= p—=
xs 1
Toa Vo= X2+2x 4
Y'= 7% 3

foa y%=12(x? x+1)

- 2(x2 1)
A 00
loa vy 2
- X 3
l0a y%= —=
y ex

4 (x+1)3
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-4 &1ada ciadi, aél limf(x) = A; limg(x)= B 680 é& g(x) 60 of
x!' Xo

x! Xo

A& lim g(x)=0 & lim f(x) 60; 673344 lim ——= =1 .
x! Xp x! Xp x!

imf(x) = lim gx) = 1 @& o6dfel lim — < eacaald, +& eiaia
! X

~ N AN o~ N ~NA AN

I & O I
ja lim ——= néaaaa nu-
X xo gY(X)

~NxA ZANZO

Uanoanaaiao

...... PR fqx) ..

aa nuuanoaoaa, a Ilim W 4a fa Aunanoacaa. N adodae aoie,
X! Xo

104aaé4aiifo, o

fio, of
4 a0 aafiaioeeadao



1
(X) T NAXNYO SXANNDN ANIAALN 7O o o QO rAm~ N 0
f(x):g(x) = — liéd+adaia 1u0daoa inilaia iaiidadaéaiino 6;
9(x)
a id6diadacoaaéée
g(x) A 2 AN AANYO ANAXDN AN ANIAALN £OAX O 11 O a1 O ras N 1
f(x):0(x) = — liéd+aadaia aoioaoa ihitaia ialioadaaéaiino 1—:
f(x)
Neo+aeod 0% 1° & 1' f& nadaeadd 41011 +dac &13ade0i6aaid.
CAAAxE
X2 5Bx+4
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X*+4x3+3x% 4x 4
xI 2 2x3+5x2 4x 12

o o7\ O -~ pY N o ~NNN A AN 70 o o O /7N AAXYIY AN AN \ 0 T N N\ A~ YO \
bagaiéa: Ecdacuo idadnoadéyaa iaiidadaéaia o6idia io aéaa o l6eéaddaia ioa-
aeéiol ia Efieoaé é ied+aaaia
im X*+4x3+3x% 4x 48] iim A3 +12x2+6x 48] iim 1222 +24X+6 _
xt 2 2x3+5x2 4x 12 xI' 2 6x2+10x 4 xt 2 12 +10

3 2
N X9 738 XA X®+ X 1
2.34 Aa fia iaiade lim
x! +1 ex

o O s O - by VDN o AMANXN A e AN 70 o o O 7 AAXIY AN AN by 1 A e N AN ANA
Pagaiea: Ecdacuo idadnoadéyaa iaiidadaéaia 6idia 10 aeda T [T i0adeéioi
ia Efieoaé fed+aaaia

3 2 1 2 1 1 1
oox*+xs 1 33X+ 2X : 6X + 2 . 6 |+
lim L] Ll Ll 81
x! +1 x! +1 x! +1 ex x! +1 X
\ ms caes In?x
2.35 Aa fia iaiade lim
xI +1 X3
o O s\ O —~ \ 7\ o AN Arss AN 70 o o O /7N AAXYIY AN AN by 1 ‘A AN AN AN A
bagaiea: Ecdacuo idaanoaadéyaa ialioaaaéaia 6idia 10 aeda 1—: [T 10a4€€i0i
1
N Ase NN\ ~ 7z Y 7/ AXNNO AN/A O /7N O v 2(|nX); 2|nx AAD NA AN IAAA o ~A N N A AN
ia Eiieoaé 1a0acoaaia 1oiigaieaoi B2 - 3 faol 10i1al idaanoaaéyaa
70 s o o [N AAXN N AN AN Y 1 A b A ~A\O0 N AN sANA N Ass N N\ b w Ve
iaiidadaéaia 61dia 10 aeada T laé T10eéadaia 10aaeéioi ia Eliecaé e iieo-
A ANNO AN A O /7 O \ A 2 AAOD N A NN\ A NN N ss \ \ ‘o O ssAA N N\ O ~
+aadia 1oilgaieaoi @; a0l eia ddaiéda i6éaioé x! +1 . Néadiaaoaeii
In?x
I =0
x!I'+1 X3

, 2Inx 1
n?x 2] vl 2x ]2 . x .2 . 1 _
x!“r+n1 x3  xl +1 3x2  x! +1 3x3 :_%x!“r+n1 32 éx!“r+n1 33 =0
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Dagaiead: Ecdaclo idaancadeyaa ialioaadeaia o1dia 10 aeaa 1—: |8eeazaia
0246707 ia Efiéoaé é iéo+aaaia:
1
. In(x 1) [} . e e 1 @ e e 1
im MO DIl x 1oy, €6 o1 E11 i e =1
x! 1+ In(eX  €) xi 1+ € xt 1 e(x 1) e x1rx 1 ex! 1*
e« e
Caaa+e ca faiifioiyoaeia daaioa:
Aa fa iaiddyo adaieveoa ia o6ieseeoa:
32 x 10 R 11
2.37 lim ———— 04 ==
x! 2 x3 8 12
3
X 15« +4 - 11
238 Ilm ——M— o4& —
x4 X2 x 20 3
4 3 2
. X 3x“+5x 2 -
2.39 lim loa 1
xI'1 X5 3x4+5x3 7x2+6x 2
. 1 A~
2.40 lim x:ex loa +1
x! O+
X: Inx -
241 Im ——MMm— loa O
xI +1 X2+2X+2
e -
242 Im ——— loa. +1
xI'+1 X3+2x2 1



SAZAN ArZAA N\ \ O A A~ N\ ON 7\ 7\ AN TSI
[TiT011iTNO € aéfnodaiodi ia 606ievey
Adodeiesey 3 Ooieveyoa y = y(x) fa jade+adanoyua a eivddaasa (a;b),
e 444 ~enéa; e X, ,0aéeda+da<x;<X,<b; aaydil y(x1) VY(x»).

10204284 (a;b), aef ca andee
ayoil y(x1)  y(x2).

iaéa y(x) & sanoyua 06ievey. Aa acdidi 0i+ee0d x éx+ x. A8l x> 0; 0f
X<Xx+ xé y=yx+ x) yx) 0: Aéfif x< 001 X+ x<x e
y=y(x+ x) y(x) 0:Nedaiaaoaeil e a aaaoa fieé+ay
Y 9
X
Ayoit & & 1a8aoiion: aéi —z 0, 01 66ieveyoa y(x) & danoyua. Nedaiaaodeii
y(x) & danoyua a aaaai eioadaae () —z 0
Aiagiae+ii
ISP AN NN A e o 72 0 x AN y

y(x) a iaiaéyaaua a aaaai eicadaaée | X 0

Oaisdia 3.1 ( ) [aéa ooieveyoa f(x) &:

- [&iB&EGATA0A A cAOATBAIRY ei0adads [a;H,
- 480ABAIBE0AIA & T0AIDAIRY &i0&dAaE  (aiD):
Oiaaaa fGUAM0A6AA 0adaAd of+eac?2 (ajb); +4

fh f(a)
b a -0

212



1. y(x) Adafoyua 4o

2. y(x) Aialagyaana & oice eioddaaE (  yYx) O
Ajeacaoaenoal : Ua aléasedl fail indalol oaudadied. Aoidiol fa aiéacaa aia-
érae=+il.
5)  i&ea y(x) & BanoyUA A ei0adAAGA(a: . Oﬁaaaa—z 0e

ydx) = lim SR

X

(= (&2 yYx) 0 & eioAdaasa(a;h. Ca 0i+6e0Ax & x + x: AU0S&sie ca
ci0ddaaca (a; b); iveéadaia odiddiaca ia Eaddaiee.

y(x+ x) y(x) _
X+ X X

O&I381a 3.3 186 doieseyda f (x) & fAidAenRTa0a & y&ly TeTeiifo i of+éa-
04 Xo, AGEP-EOREIT & A MAlA0A OT+8a  Xo, & & HE0ABAIDEE04IA & dAce TeTsNfio,
i 824106AEI SceEp+AIea 1a 01+6A0A  Xo. 1464 cA O1+680& x 10 AGNAOA T6T-
0 fYx) >0 138 x<xo, & fqx) <0 i3 x> x, OiFaaa & oi+6ada Xo
06/66690a &ia E16ASAT 1a6ARIOI
O&I3&1a0a & &alT AlNOAOU 1 ONETACE Ca E16aEAT AEMOBAIOI A 06IE6EYOA
f(x) & 0M+6a0a Xo: I8¢ 01aa & fialada 0+6a X, 06iE6eyOA laed 4a i¥ia
i3iecataia,
862 o6ieseyoa f(x) & A30eiesaia A 16161IAG fa oi+eada  Xo
Teasal a8 016203 Xo,

sieasie iefeidie e &jéasie 1aéneicie n& iade+ao o
ia O&dia ) Al 6oieseyoa f(x) & 486a0AIBEd6AIA A
46ROBAIGI 4 dace of+6a, o fYxo) =0.
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éiifiooa  (Xo ;Xo+ ), ca iadanoaaidot

f=f(x) f(Xo)=TFfXo+ xX) f(xo) O

Aa dacaedaaia éyaaca e ayfifaca idiécalaie a oi+éaoa x,. Eiaid nuioaaoir:
0 f
fa(xo) = lim — (0 cauioi x< 0
Q f R
fa(Xg)= lim — O cauioi x>0
x! O* X
iT 6oiéseyoa f(x) & 4206adadioeddia a 0i+éada x, & 01aa igia+ada, +a éyaaoa
idfecaiaia 0dyaaa aa a daaia ia ayiiaoa idiecaiaia. Olaa a au ciieeil nait aél
04 fa daaie fa i6ea, 0. a.f {xg) =0
Oi+é¢04, a éieol iudaaca idiecalaia ia 60ieéoeyoa fa aiceeda , iade+aid
noaoetiadié oi+ée

0 0
F00= 100)* 1000 K0+ oD xgte 0D e
PR ¢ (X Xo)"+ A C) (C)(x Xo) "D c2 (Xo; X)
n! 0 (n+1)! 0 0;
Oisiosaca ia OAceUd, 4T a0idaca idiecaiaia, iedl 4a caiesd 1 i1 feaaiey
ja+ei
f o) 2 )
F=100 )= Fl0)(x X+ —=(X X C2 (Xo;X)

013414 3.5 1464 xo & Aoadeliadia oi+ea ca 66iedeyoa  f(x), a f%x) A fai-
5RE0ATA0A & 0T-6A0a xo. AGT f%xo) < 0, 6IEBEYOA ia &ieasal 1aefieidl A
ol-8a0a  Xo: AT f%xo) > 0, B6IE6EYOA &ia &icasal ieidiol 4 o~eada Xo:
Aleacaoasnioal : U4 aleasedl Al iGda10T 0audaaied. Adisior fid aléacaa aia-
siae=.

o 01aa, +& f%x) & i&iBAeGATa0a & 01+620a Xo & f %x,) < O fBAaAd, +& AGUARO-
4683 161810 (Xo ;Xo+ ); 0AGAAA ~& cA ARYEK 2 (Xo :Xo+ ) & eciusiail
f9x) < 0. (18i3860ATA0EOAE D6IEBEe A TET8ITHO 1A 01+6a0a cAIACARd AAT ciae

- 0&i5dia 1.14 )

caedaia isiecaiéia oi+éa x 2 (Xo ;Xo+ ) € 15e6adaid 6isideaca ia Oaéensd
Y A0TBA03 | .

f %)
21

f %)
21

f=f(x) f(x)=fUx)(x xo)+ (x  Xo)*= (x  x0)%
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L)
m/
c
=
(@Z
-
—

—
X

o

Nt

1
o
O;
[axy
[N
D
m/

01 €2 (Xo;%), 01 f%0) < 0, a(x  xo)?  0: Nedaiaaoaei

0
=100 1= 220 X0 O

[aé-gieyia e iaé-iacéa noiéino ia 06ievey a cadaidai eivad aaé
iaea 6oieseyoa f(x) & ididaénniaoa a cadaidaiey eioadaae [a;H. iaé-aieyiaoa é
jaé-iagéaoa noiéiinoe ia 66iedeyoa a oice eivadaae iaiedal A 11 ieaaiey ia+ei:
1. [aiedaia oi+eeoa, a éieol 66ieveyoa eia eiéasie 4é6nodaio ie faéa oa na
X1 X2;5 1305 Xk
2. [aé-aeyiiol 10 ~eneaca f(a);f (b);f (x1);f (x2);:f (xk) & iaé-digyiada roié-
iTA0 fa 66ieoeyoa, a iaé-iaééiol - iaé-iaééaoa Noiéiifo ia 6 oiédeyoa

CAAAXE

iiifio o6ieoeyoa y=x3 3x?> 9x+1:

fia D[ (B;+1),ai8e x2( 1;3) aa
feééa yqx) 0. Olaaicia+ada, +a 4 1udaeo0a aaa eioddaaca doieseyoa a danopa,
a a eioddaaea( 1;3) & ialaéyaaua

y=a° -3z -9z +1
20

: peyoa a aa aniyoaia y4Yx) =Inx + 1.
Pagaadia A0AA4IR0ATOT YIx) 0, 04 Inx 1 & Ne6+aadid x e L Afa-
slae+ii yqx) 0i8e 0<x e L Neaalaaodel, ooieoeyoa a ialaeyaana a
&idasaasa (0 e 1) & dafoyla a eidadaasate L+1 )
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y=ux.lnx

0.59

-0.5

by ~ O s73x\0O hY AA N 72 2 O O A~ N ON 73N 7 A LA by N X+1

3.3 Aa fia iaiadyo éiéaeieoa aéfnodaiodie ia 66iéveyoa y = 1

Dagéied: Oué 6aol ciaidiaodeyo ia fa aiceesa, ooieoeyoa a adoeiedaia ca
anyéi x. Iaiecaiaiaoa a

Ix) = x2 2x+1  x*+2x 1
! 2+ 1)? 62+ 1)?

Ciaidiaoaeyo a iéieeeoadeadi e neaaiaacaeii ¢ciaéuo ia idieca  fafaoa na ”Iéé%ééy
10 +éﬁe‘c‘)%éy Edaadaoieyo ode+eai x2+2x 1 ia aitéeda ax; = 1 2e
X, = 1+ 2, 04. ao0ace o0i+ée 1udaaoda idiecaiaia a daaia ia iéea. Eiaid

yAx) > 0 38 X 2 (X1:Xp) e yIx)< 0 id& x2 (1 :x)[ (Xp;+1)

™ ANNN N S IANA LA iAA N O N LAAN O/ O AAN ON 7\ A 12 O s A N O A A AN NN p_
|0 alnoaou+1101 ONéElaea ca eiéacai a fAodaioi Aeaaaa, +a %OI +éaocax; = 1 2
O6iéveyoa eia iéagai iéieiol, a a oi+éaoa X,= 1+ 2 ¢&iéagaiiaéneioi.
Noiéiifioeoa ei fia
P Y
Y 1 2 P 1+ 2

-0.5+




1 1 x 1
X)= =
Y= 57

Aéaaa na, +ayq1)=0; y{x) <0 i8¢ x< 1, & y{x)> 0 idé x> 1. Neaai-
A4a0aeii a of+éaoda x =1 006iédeyoa éia eiéagai ieigidl. Idaniyoaia y(1) =1:

y

]

yzlanr%

0.5+

-0.5

a)y= ~ foa danoyuaise x 2 (0;e)
jaiaéydauaioe x2 (e;+1)
ay=2x> Inx o4 jajaeyaavaioe  x 2 (0;0:5)
danoyua ice x 2 (0:5;+1)

X2 -
ay= o 04 ialaéyaavuaioe x2 (1 ;0)[ (2,+1)
sanoyua ise x 2 (0:2)
By= " o4 iaiagyaauaise x2 (1 :0)[ (0:1)

danoyuaice x2 (1;+1)



a) y=x2Inx o4 -2
y ymln p_— 2e
R X2+ 1 A x

5 y= x> 08 Yoac(3) = o1
} e o3

- 8 4
_ 5 N~ ] 2 — . —

a) y X X |Oa. ymm 27 27’ ymax (O) O

\\\\\

a) y=2x> x*+3 x2[ 22] joa 5 4
oo p_ , N
a y=x+2 Xx x 2 [0; 4] loa. 0; 8
x 1 A 1
a) y= x 2 [0;2 loa. 1, =
) Y= 1 [0: 2] .
Egluelaelno € aaeualaolno
i46a o6ieveyoa f(x) & aedadaivedsdaia a 1éieiino ia oi+éada X
Adobeieoey 3.4 Eacaaid, +a 60iéoeyoa & eciuéiaga  a oi+éada Xo; aél
filuanoasdaa caéaaa 16ieiifio  (xo ;Xo+ ); +a ca afyéa oi+éa 1o oace 1é1&iifio
édedaoca y=f(x) a daciieieedia iaa aliedaoaeiaca a oi+éaoa Xo
Aadodeieoey 3.5 Eacaaia, +& 60ieveyoa & aaeénajaca & of+éada xo; aél
fluanoadaa caéada 1éieiiio  (Xxo ;Xo+ ); +aca anyéa oi+éa 1o oace 1éieiifo
édedaoca y=f(x) a daciieieeaia i1a alieédacaciaoa a oi+éaoa Xo:
Adoeiecey 3.6 Eacaaia, +tai8e x = xo édedaoa y = f(x) éia éioeaénia
of+8a, aél Nuuanoadaa caéaaa 16i€iiio (X ;Xo+ ); +a ca anyéa oi+éa
I a  (Xo ;Xo) édeadaoa a1 afi aefaoa a

oi+éaoa (xo;f (Xo)); & ca afyéa oi+éa 10 eivaddaéa (xo;Xo+ ) 10 ad6daoa
ficdaia ia aliedacaciaca
Aaaaieoa 1M-aioa aadeiecée ia 1adaavao ane+ée audgiieeiifioe A1860
iyéie éoeae iied aa eia oi+ée, a éleol édedada ia a ieof ecitéi  aea,
feol aaevaiaoa, ieof eia eioeaéfey.
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;Xo+ )a

ai aoioaoa iodiecaiai
F00= 100+ T K0+ 2 x x0)?

OUE 8201 ¢ 2 (xo:x), Of Q) > 0. AT 0182 (X Xo)?  O: N&&&iaa0a&i
(0 00+ T Xl = A2x x0)? 0

a 16aeéiaoaca fa of+éaoa i adnoefa auddo aiiedacaeiaoa éui adadeéana ia 66i-
éoeyoa a oi+éaoa(xo; f (xo)): Nedaiaaoaeii aoadeéaoa ia 66iedeyoa a iaa oaidai-
0aoa, 0.4. Oy a ecitéiaéa

AN NN

poieseyoa f(x) eia aoida idiecalaia, of  f%xe) = 0:
143201101 0A05A4IE4 18 & ayai.
jai5eiad ca 06ieseyoa  f(x) = x* eiaid f°%0) =0; ii 6i+6a0a i aancena
x =0 i4 4 ei6eaéia oi+ea.

Adceiecey 3.7  Ocieceyda y = f(x) A iade+a eciiéiasa (Aaetaiaca) a
ei0adaae, éiaaoi a eciléiaga (aaéuaiaoa) ana anyéa oi-éa io oice eivadaae
Olisaia 3.8 [aea doieoeyoa vy = f(x) A i&idRGURiada a eivddaasa [al &
eia aoioda idiecaiaia a (a;b): 181461581107 & alfidacl+il 6feiaea oace 606i-

@oey aa ava&ciuéiaca (daenaiaca) a [a;d a f%x) > 0 (f%x) < 0) ca anyéi
X2 (a;b:

Odiddia 3.9 [Aca o6ieoeyoa  f(x) éia adida isiecaiaia a 181aiifio ia of+-

gaoa xo: AT f%x)> 0 186 x2 (Xo ;Xo); & fRx) <0 i3 X2 (Xo;Xo+ )
gee e f%x) <0 & x2 (Xo ;Xo); a f%x) >0 i8e x 2 (Xo;Xo+ ); Of
08¢ x = xg €deadaoca eia ei6eaéney
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y=xz—Inzx

0.5+

L
05 3 05 1 15 2 25 3

-0.5 4
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24

. S x A AN AN A 1
4) y=2x?+Inx |04 aaéuaiaoca ise x 2 (0; E)

8) y=In(x3+1) foa aaBG4I0ATBE x2( 10) & x2 (72+1)

Adoeievey 3.8 A&l Iir+n f(x)= b eée Iilm f(x)= b; ofi1dadaca y= b fAa
x!

N AN NN

A%oeiesey 3.9 A& lim f(x)= 1 eéé Iim f(x)= 1; 017833302 x= a
x! a x! a*
fa fade+aaadoeéaeéia aneiioioa ia éoeadaoa y = f (x).
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Adooeeasie aneiiofoe iieed 4a eiaid fail a oi+éeé ia iddéunaai aia
00iéoeyoa
CAAAXE
3.11 Aa ia iaiadyo aneiioioeod ia édeaaoa = X
y Y= & 1ox+21
Pagéied: Ooiéseyoa & 4140a adoeiedaia, é1aa0l ciaiaiacdéyo x? 1x +21
A dacee+ai 10 i6ea. Eidaieoa ia oice éaaadacadi ooe+edifia x=3 e x=7 &
fieaaiaaodeii aadeieoeiiiaca 1aeano ia 66ieoeyoaa x2 (1 ;) BN (7;+1),
0.4. 01+ée0a x =3 & x =7 fa oi+ée ja iddéunaaia
X 1
lim y(x) = lim = lim =0
10 21 10 21
x11 ' x2(1 7+X_2) x1 o x(1 2

E13a07 x | 3 +eneeodeyo ia ooiéseyoa e&lie eni 3, a ciaiaiaodeyo el ioga
Olaa icia+aaa, +a Iilmly =+ 1 é fedalaaoaeil idadaoa x = 3 4 addoeéaéia aneil-
NAN N ZN AX N AN NN X1
o10a ia édeadaoa.
Aiagiae+il fa 0adaeaadaid, ~a & i9a3a0a x =7 & 4dd0eéagia aneiioioa. Adaode-
gaoa ia 66iéveyoa a i6aancaddia ia iedadataoa 6easdda.
y
o V- F iR TE
Caaa+e ca faiifioiyoaeia daaioa
3.12 Aa i iaiddyo aneiioioeod ia édeaeoa
a) _ X+l foa x = 3
Y = x+3 2
e 1 A
ay = xex 06d x=0
x3 .
ay = 0a x= 1

~ 2(1+ x)?
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Ideeleedica ia igiecaiaieoa A cada+e 10
eéiilieéaoa e Oidaaéaieaoi
lGoal ua auaaaai iyéieét icia+aiey
X aoié fa idlecaaaaieoa eee idiaaaaie idiacéoe

C Taueoad dacoiae ca idlecadaeaaidol ia x aoly idladéoe

\\\\\\

804401 x a 4diyo (& Geeyae) ia idiecadaaieca adiéée idiadeoe e vaiaca a a eaaa
ca adié. 1oe ioiecaianodiol ia eieél aoiéée ua eiaia jaé-aie yi ideodia?

x> 6x 27=0

fia p__ p___
X1:6+ 36+108: 6+ 144: 6+12:9
2 2 2
o6 "Fr108_6 "144_6 12_ .
2 2 2

Ne&aiaaodsil 66ieoeyoa  addeiedaia a eioasaaca [0;904. 0 x 9.

RAx)= 3x2+12x+27
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@ y idédaaiyaaia ia ioea. Meo+aaaia:
3X%?+12x+27=0

X2 4x 9=0

Eidaieod ia 6aa45a0i101 68aaidied

x> 4 9=0
fa _ _
o = 4+p16+36_ 4+p52_ 4+2|013_2+ I01—3 56
' 2 -2 T 2 7 !
w2 p16_+36_4 ID5_2_4 2'01_3_2 |01—3 16
27 2 -2 T2 T !

3. i34fiyoaid  R(0) = 0; R(9) = 0; R(x1) 1637 Nedaiaadoasil 6esiaoa ua
&ia aé-aieyi 15801, a8l i5iecadas 5,6.100= 5600 431 ecadeey.

la nedasavaca 6edoda 4 idaanocasdia 48a0e6aoca ia 66ieéveyoa R(x):

<<<<<< T S SRS SRRTE HINE MO SO
3.14 ladedoeiaiaeyo 10aaé ia daia 6edia idaniaoiae, +a 6ajaoa ia aaei 191-
e £ AN ~ s O AAA O o 50 Y X T Y AN A AN s O /N
4060 (4 éadlaa) ap= p—i; aC= > +500 (1000 x 5000) loe éaéada vaia
0ediada ua eia iaéreiaéia 1a+aeaa?
Dégdiéd: 1. Ciadi, +4 P = R C. Neaaiaaoaeii
50 X p_
P=xp C:x:p—i §+500 =50 x 0O;5x 500
2. Adoeieoeiiiaca 1aeano ia 66iéveyoa & x 2 [100Q5000]

3. [aiedaid
Po(x)=(50p§ 0;5x 500= p—= 05

I
'T—"I\J
|| o1

e y idedaaiyaaid ia ioga. lieé+aaaia:

pz—; 0;5=0

=0:5

"f’l\)
x| o1
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p_
25=0;5 x
p_ 25
X=—=50
0:5
Neaataaoaeil
X = 2500
013244 6aiaoa a
p= B = p20 =20 sas
X 2500 0
[a Aedaaavaca 6e3aoda a 1daanocaadia adaoeéana ia 006iédeyoa P (x):

& ca 401y 1A TOTCARAAIOA ecaRBaY TE6+aAAIA
10 p
x = 4000+ 5000 —— P =24000 2000:
0:25 ®
0.4.
X
=12 X
P 2000
Reaataaoasi
X2
R=12x —~_

2000



a7

4. jaiedaia y
RYx) = 12 1000
@ y idédaaiyaaia ia ioea. leo+aaaia
X
12 - ==
1000 0

3.16 Aaia oedia idaniaoiaca, +a 5ac6iaeod (fdiaca a 64aiad) caio 1ecalanoaiol
= 200 +0;04x + 0;000X?: [aiada0a éié YAGIE:

"6Téc;aéaa 6aa|eyo 6ag0|a ga éa‘l' i6ladéo @ auaa

0aia fi 6 é

2. Neaaiaaoasi © = 2000+ 0,08+ 1200 _ 4. 554 _1i00+ 0:04

C 9x) =0;0003 %90

0; 00032 = 1200

L2 1200

0:0003 = 4000000
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x = 2000

T x> 0é Aedaraaodsi
X = 2000

s s = 1200

OidaaaaC =0:;00032000 + m+ 0:04=0;6+;06+0;04 =1; 24

[8é idiecaianoaiol ia 800 adiéée gaiaoa U auaa
1200

620;0003800+%+0;04:0;24+1;5+O;O4=1;78

A NN A

la nedasavaca 6ea6da 4 idaancasdia adadeeaca ia 66iéveyoa C(x):

| S
05. 444444 444444 i
. . |

0 : : : : : : : X
05]0....2000 ; 4000 : 6000 : 8000 .

3.17. Oedia 0dydaa aa idiecadad N ia Adié eécadeey idac aiaeéiaca. Oace 19i-
a6éoey odydaa aa fa néeaaéda ia 1adoeae, aol adiyo ia ecadegoa aua anyéa
jadoeéaa a L: Oeénedaiaoca 6dia ca idiecaianoal ia daia 1adoeaa & F. Ndaaiaoa
oaia ca ivanoié ia aaéieva adiééa a fnéeaaa a i; a noaaieyo ivanoié ia idacéa a
A~ A e N s N ol— Txy0 O N O AR AA 7 XAu Ase £ AN NN 7 AN N\ ~O0 AN AN A A A AN
fnééaaa a 2 laiadada éieél 4oy ioiadéoe odyaaa aa fa ioiecaasedao aua a nyéa
iadoeaa, ~a noiéiifiooa ia dacoiaeod aa auaa ieieiaéia

Dagdied: 1. Dacsiaeod éiao 4ad nunocaayte. Aaiaca +ano na dacdiaeod galec-
alanoaiot fa Tiodadeai adié iadoeae, a addaada +afo fa dacoiaeod ca idanoié a



e y idedaaiyaaia ia ivéa. lieo+aaaia:

N:F i
175
|_2 = 2N_F

[

;

L = ZNF

[
Oué éaoi ON-F

c )= L.3 >0

Aéi iaideiad N =72000 F =500 ¢é i =0;50, of

r—
2:72 P
L= w: 144000000 = 12000
0.4. 6ediada 00yaaa aa idiecadad isiadéoeyoa ia gano iadoea e e

1200844 03YA4a 43 4044 12000 ecadsey.

_ P _ P
dp=dx x:p?°
A&l ca 4addia ddia < 1, of éacdaid, +a 0udNaiaot & deanoe+il i 1oilgdied
fa 6aiaoa.

T, PO

49



1. A& 0U0NAidoT & aeanoe=it , 0.4 < 1; oOf ialagyaaiaol ia daeie<iaoa
oaia na éfiiainésda 1o ainoaou=ii aieyii iadanoaaia ia idiaa 404, 6140 aiae
al jacanoaaia ia ioediaa
2. A&l 0UudnAiaoT ia 4 deanoe+il ,04. 1< < 0 of iadafioaaiao! ia idiaaae-
404 & 16eaddeeaii 10 ialaeyaaia ia daeié~iaoa Oaia, éiaol ia a aifioaou=ii ca
aa alaaaa ai iadanoaaia ia idediaa e oié iaiaeyaa
[aefioeia Eaéol ciaal, 18ediaus a
R = x:p(x)
Nedataaoaeait
B _ B xpAx) +1
RYx) = p(x) + x:pYx) = p(x) 1+ =——"" =p(x) ——
P(Xx)
A8 < 1 of ( +1)> 0 &eaaiaacdéil RYx) > 0: 0.4. 06i66&y0A Gan0A.
Aél 1< < 0, of ( +1) < 0 éfnedaiaacdéii RYx) < 0; 0.4. 66ieveyoa
jaiaéyaa
Aél = 1, of RYx)=0 & 0dieoeyoa eia &iéacai iaéneioi

a aéanoe=+il, ca

oi+-éfal aeanoe+ii?
Dagaiea: 1. Oailaada aeanoe+iifo fa fidaaaey 10 dadainoaiot
_ p
o px _ p _ 18 x_2x 36
= == =
dp=dx xip P X
Ca aa Tidaaaeei éidaa oudnaiaot a oi+éfal aeanoe+ii dagaadaia o6daaidieaot
2x 36
= = ]_’
X
f0éuaaoi ied+aaaia x =12
Ca aa 1i6aaaeel éiaa oudinaiaot a aeanoe~il ddwadaid iadaaai noaiol
2x 36 3x 36
= T< 1( T< 00 3x(x 12)<0

8i1 & addeieveliiaca 1aeano ia  p(x) dagdieaoi & x 2 (0;12):
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1< < 0 1< ——<0

Naza daediedol & x 2 (12;18):

fedadavuaca caaa+a Ua ecyniel éaé idiiyiaoa ia aaiuéa ausddo  aaeiéda 16i-
a6éoey aeeya auado 1auey idedia a aldeeaaiaca dacia - Q
A& 4410600 audd06 daeiesa idladceoey fa vadee+e, éiée+anoal ol idiadéoe, 61aoi
1084420862048 U4 €0iy0 VA RA iaiage. Auidifio & eaéal 0dyada aa & 0iaa 6adée-
+3ied ia aaivéa, +a iaiagaiedol ia idlaaseaeod aa 4uaa oaéiaa , +a aa éiiiainesda
A6aéoa audoos fauey idedia ca idaaeoaenoaiol

Ca aa odiaioei fa oice auidifi ied odyada aa ciaai fgioiiooa i  aidiiyia ia aa-
iG+iey 10e6ia a caaeneiifio 10 ecididiedol ia aailéa auddo aa  eieoda idiadéoey
3.19 [4éa 6564804 ia 0UBMAIA & ja iBdasadaid fa AUTOAAOIT

AAAAAAAAAA

Eaéua aaité ca aaeieda i6iacevey ua aege aéneiasil aaius ieod ivediae
ca i18aae0aenoanoi?
Dégdied: aéa 4ailéno ca daeiesa idlacevey anaa t. Olaa idhiaiy éseaaoa ia

Nada & idladiaeil aa ecdacei lee+anoaiol g 6aoi 66ievey fa aainéa t. A
ol+éaoa ia daaitaanea ia Tacada, daiaoa ia idaaeadaidol & da aia fa oaiaoa ia
oudnaiaot e iies+aaaia, +a

12+3q+t=92 2q

) 50=80 't
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fateyo isedia Q) ca idaaeoaénoaiot 10 4aitéa auddo aaeiesa idtaceoey a
daaai ia

Q(t)= qt=(16 0;2t)t =16t O0;2t?
Aebaddioedaid MHedailol 6aadifioal & eo+adaia neidinod  a ia eécididied ia

QYt) =16 0;4t;

A&l QUt) > 0; 81401 iddan0aAEyaa 6adEe+aiead fa Aaitéa
é

N A~ AN

éa t Na 6adee+aaa, foléinooa i . iaéneiecesa Q(t);
igiecaiaiaca  QYt) 0dyada aa na 0adee+ada, a4iéaot noaid daaia ia ioga. Anyéi
i1-ja0aoueil Maewaaaid ia t 04 414344 &7 0143, +4 id1écalaiaca QYt) ud foaid
T00eva0aéia & idesiaud Q(t) va cail+id aa fiada
Nedajaaodéit

QYt)=16 0:4t=0 , 04=16 t =40



e iTeednoaio 10 ane+ée ideiededie doiedee ia 66ie6eyoa
(x) fad iade+aidlioaaaeai eioaasae é Na icia+ada
z
f (x) dx;
a ooieveyoa f (x) fa iacé+a ifaeioasddcaéia o66ievey , 0.4

512
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[aiedaidol ia iveieoeaiedd o6oievee ja aaaaia o6oievey f(x) fa iade+a
ei0daoedaid ia f(x).

y
41  edx= e+ C,cauiol (&)= e

yA 2 2 0

X . X
: = —+ — =X
4.2 X dx > C, cauioi > X

Naiénoaa:
Z 0
1. f(x)dx =f(x)

Z 0
Ajeacaodenoal : f(x)dx =(F(x)+ C)°= Fqx)= f(x)

Z Z
2. dF(x)= FYx)dx= F(x)

Z Z
3. af(x)dx=a f(x)dx a-élinoaioa

Z 0
Ajeacaodenoal : a f(x)dx = ai(F(x)+ C)°= a:FYx) = af (x)

Z Z Z
4. (f(x)+ g(x)) dx= f(Xx)dx+ g(x)dx

Aiéacacaenoal :
z z 0 z o Z 0
f(x)dx+ g(Xx)dx = f(x)dx + gx)dx = f(x)+ g(x)

y
5.A8  f(x)dx= F(x)+ C & ' (x) & 4e0Adai6ed6aia 66ievey, of
y y
fCe)d )= fC ) Mdx=F( (x)+ C

Ateéacaodenoal : (F(' (x))+ C)°= FL (x): Wx) = f( (x)" {x)
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VA n+1
1. x"dx=>—+C (n6 1)
.o x'dx 1
Zl
2. ;dx:Injxj+C (x 6 0)
Z 1 Z
3. adx=— a*+C egdx=¢e"+C
Ina
Z 1 -
4, pz:dlenjx+ x2 aj+C (a6 0)
X2 a
Z
1 1 X a
. ———dx= = +
5 2 azdx 2a|nx+a C

Aléacaoaénoaiol ia o6idideeoa nedada aedaéoil, éaoi na aeda 8aivedao odieoe-
€04 10 ayfiiada fiodaia ia daaainoaaoa.

Oiai6ea 5 iteed aa fa

1 1 _1l(xx+a (x a _ 1 1 1
x2 & (x a(x+a 2a (x a(x+ta 2a x a x+a
Nedataaoasit
‘ ! X = - ‘ ! dx ‘ ! dx =
x2 a =  2a X a X+ a B
Z Z
-1 ! dx a) 1 dx+a) =
2a X a X+ a
1 1 X a
= —(njx a Injx+a)= —1In + C
2a( j j j ) =" X+ a

A nedaaaveod 5aaiaa Ua na caiigiadi i iyéie 4eaiaioasie ia0l  4eé ca eivdasesaid.
lla i&iinoaanoadil eioaddedaiad ud dacaedaia idaniyoaia ia ialiodaasaie
eiodadaee ~oac ideéadaia ia ififfaieca naiénoda e caaee+ieoa eiodadaee. Ua aa-

ifinodedaia oice 1aoia fi iyeieél ideiada.

Z Z Z Z Z
43  (x*+4x® 3X+1)dx= x*dx+4 x3dx 3 xdx+ 1dx=

5 4 2 1 3
= x€+4xz 3%+x+C: §x5+x4 éx2+x+C
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Z o . o z z z z
+5x3 3X+2 _ 1 1
4.4 X xw X X dx= x*dx+5 xpxdx 3 ;dx+2 ﬁdx:

7 Z
- 1 .2
=X§+5 x2dx 3Injxj+2 X deZEXSJ’ZX% Sinpj - 2+ C

Z z Z

1 1 . .
md(3x+2)— §In13x+21+ C

Wl =

e td2x 1)=e*1+C

|
o
X
|
o
—~
X
+
w
~
1

1 1 1
p——dXx P
X?+8x +12 (x+4)2 4

B
o]
I

. P —
=lnjx+4+ x2+8x+12j+C

NN A A

f(x) X)dx= f(x)d (x)

AN A~

Eidaol ideeadaia olaa 6aadifoal ud éacaaid, +a aianyia 6oie  oeyoa' {x) ia
: 56 L : .



daiteaea, iaienaaia iia aedadaioeaéa aaia idéia iveieoeai a 006iéoey. livaae
oace idé+efa ~anoi éacaaid, +a aianyiaol iia ciaéa ia 4e6ada iveaea a éiodade-
daid é aianyia 1ia ciaéa ia aeéo6ddaiveaea o6o6iévee, éieol eani 1 na eiodadedao
(iaioeidd eia de a cadee~iedd eivdddaee). liecaoa 10 olaa aa éfoaea fa aéseada
yiii 16 16eeadaia ia naiénoar 5
Z Z
2 AN AN O ims N AN 7 N A O > O sae N N s 2 2
49 2 xe* dx= (4iafyia ifa ciaea ja aeoddaioeaca x)= e dx®=e€ +C
z X
4.10 NEE) dx = (aiafyia 1a ¢iaéa ia aedadaiveaea x)=
z 1
d(x?+1)=1In jx*+1j+ C
2y dx ) =In | J
Eiddadedaia +dac fiyia ia idlidieedaca (iliéasaia, noanoeo 66ey)

[aea 6oieveyoa f(x) & adoeiedaia a eivddaaca D, ax = ' (1) éia ididdéufniadca
idlecaiaia a eioddaaca D, & & 1adaoeia. Oldada
Z Z
f(x)dx=f( (1) q)dt+C
DPaaainoaiot odyaaa aa fia dacaeda i neadaiey ia+~ei: éyaaoa ndaia ia dadainoaiol
A daaia fa ayniaoa, aél neaa eiodadedaiaot iaidadel noanoeo ooeyoax = ' (t) &
ecaddal fadiayua éfifcaica C
Aléacaoaenoal
EZ f(x)dx = i ‘ f (x) dx :%— f( (1) )
dt dx dt
Z
Neaaiaaoaeii, aél aua 66ieseyoa f (x) dx faidaaei Meadaiaoi x = ' (t), va
ifeo+ei ioeieceaia 6oiévey ia f(' (1) q).
Z
Al 4434

Eiddadedaia +0ac Eiyl’é\ ia idTidieeaaona (iiéadaia) ua iveea 3aia, 615301 sedeéa-
i 43 idaniaoiai f (x) dx & ileedl aa 11adddai 66ieseyoa ' (t) 0aéa, +a neaa
caianoaaiaoi ia x f ' (t) ied+aiéyo eivdddaé aa a il-eanai ca idaniyoaia
Z
1
411 | = —p———dX
2+ X+3

AArA A N7\ O~ N sr N /N X N ANN A Z £ AN N N Z oar X e NN \Ap \
A&l 4 ei0dadaea iaidaaei nodanoeodoeyoa x =t> 3; (x+3 0),01 x+3=te
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Z Z
ANAA N AN N7\ O A N e N L AZNAN AN s\ 2t t+2 2
dx = 2tdt. Oldaada eioadoaéuo aiaeaa aead = —dt=2 ————dt=
2+t 2+t
Z Z

1 o
=2 1dt 2 md(t+2) =2t 4Ith+21+C:2px+3 4In(2+px+3)+C

Eidcdadedaia il +~anoe
[8éa u = u(x) @ v = v(x) fa 438 4e0a0ai6ed0die a 4aaai eivadaasd ooievee.
Oidaaa
(uv)’= u& + u/P
Nedataaodsit 7 7
uv= vuldx+ uvidx

Z Z
uv= vdu+ udv

Z Z
udv = uv vdu

[ifedaiiol oaaainoar na fadé+a 61didea ca eiodddedaid il ~a  foe.

Z Z Z 1 Z
412 Inxdx = xInx xdInx = xInx x;dxlenx 1dx =
=x(lnx 1)+ C
Z Z
413 5 x*Inxdx = (aiafyia x* 14 ciaéa ia 460406aiveaea )= Inxdx® =
Z Z 1 Z 5
= x°Inx x°dInx = x°Inx x5;dx=x5Inx x*dx = x°Inx €+C

R o o 0 7 NN s N\ R
4.14 x?e¢ dx = (aiafnyia e ila ciaéa ia aé6adadioeaea )= x2de =

R R o o o
x?e¢  edx? = x%e 2 xe*dx=(iaé ajanyia e ia ciaéa ia 4e6ddaiveaca ) =

R R
x2e¢ 2 xde = x%e¢ 2 xe* edx = x%e¢ 2xe*+2e+ C



Cada+e ca faiifioiyoaéia daaioa:

4.15

Z
(5x* 43+ x  1)dx

dx

©
|
X

X8 3xt+2x2 x+1
dx

59

.
x3+2x  Injxj ;+C
P— _
3 2px+C
N .
0&a Zlnj4x+131+C
N T ,
|0&. élnjB 2xXj+ C

R 1
0a. =e>* 1+ C
5

Toa fr 23p3x 11+ C
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4.28

4.29

4.30

4.31

4.32

4.33

4.34

4.35

4.36

4.37

4.38

4.39

4.40

AEAAA 4. I[ATIDAAAEAI EIOAADAE
I foa 2 X2
X2+8x+12 4 XxX+6
1 a ) O ——
P [0 Injx+3+ x2+6x+10j+ C
X2+6x+10
- p_—
2xp1+x2dx Ic‘)é_g 1+ x2)3+C
3x2e*’ dx foa e’ +C
+ ~
%dx 04 x+In%x+ C
2x+1 S 1D .
2+ X 45 04 Injx“+ x+5j+ C
. - 1 1 P—
X dx 04 IDx2+x+2 —Inx+ -+ Xx2+x+2 +C
X2+ X +2 2 2
p—x dx Toé_f' IQ‘x+1 C4 I[‘)‘x+1 3+C
x+1 7 3
3
p— 2 ax  dea 2 Pxvz +x 2°x72 2mi'x¥Z 1j+c
Xx+2 1 3
A a 5, . .
In(2x  5)dx 0oa xIn(2x 5) x éIn12x 5+ C
I -
& O oa Nx Iic
X2 X X
2X 1A% 2X 1 X
2xe dx 04, xe ée2 +C
x%e X dx oA, x%e* 2xe X 2 *+C



Niyoedol Nidaadeai eivadcag & aail 10 hitaieod iMiyoey a i aoaiaoe+aneey
aiagec. N+eoa na, +& & 4867 auad4ail a 1aodiaoeeaca a 1éli-aoaeai aea ivac XVl
aaé 10 aaaiaoca flcaandée ia 466adaiveaciion e eivaadasit i yoaid - Eaéaies
e Ipofi, 81eo1 il dacee+ie uoeta aifioedac af idal. Taitaiey 0 0adai 6ac6e0ao
fia Aunole a ofaa, +a fa ofoaiiaeée oyfiaca aducéa, éiyol Nulaoadaa ideedd aaa
ifiyoey, ia idua Maeaa folyue aaed+ aail 10 4d0ai, eaol 1y 08407 Ti0dadsai
2i0440aé @ iMiyoeaot idlecalaia ia 66ievey
Aaia 10 caaa+eod, éieol 1l anoanoaai o aiayo al auddsedaido 1 ia iMiyoeaot
Tid4adeai eivdadae, a caaa+aoca ca idaniyoaid eeodol ia 6ea6daoa, caddasdia 1o
A0a0eéaoa ia daia ialodevacdéia e 1adaie+aia a eidvddaaséa [a, b] oiesey f (x),
aanoen iDa8e04a i 6daaidieyx = aé x = b:
idéa & aaadia ooieveyoa y = f(x), adoéiedaia & iaiddéuniaca a caoaisaiey
ei0adaae [a, b]. Dacadeyia 1i idiecaiédi ia~ei eioadaaea [a , b] ia MMagioadaaee
i O1+éeoad

a= Xo;X1; X2, 115X 15 Xi3iih Xn 1Xn = b
Alézeéiaoa ia i-ey eioadaae ddeazei i

Xi=Xi X1 (=1;::5;n)

>
-

Z X
O ~
@
(@l

gy

o

=1
Qo
Y
Qx
('ID/
QJ/
o
@
4
—_—
a»
Q.)’
12
(@)%
Qo
[@ e
Qx
Q_)/
Y
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y /
y = f(z)
1 f(&)
\
x
0| a=zy =1 i1 S Tpn-1  x,=0b

=max X; (1 i n)
A&1 Aunanoacaa asaievana
X
lim f(i) x=
!
i=1
facaaeneil 10 ia+efa ia dacaaeyia ia eivadaaea [a, b] iailae  idadaaee é ecaida
ia 0i+ée0d ;, of 6oieseyoa f(x) fa iade+aeiodadedcdia a beiaita fienue :
a adaiébaca s fna iade+aliddaadeai eiodasaé 70 06ieveyoa f(x) a eioadaaéa
[a,b] & A& Tgia+ada f z
b
\ O
f (x)dx; o.a.
a
Z b X
f (X)dx = lim f(i) X
a 10
=1
xefieiol a Na iade+adiéia adaieoa , a +efelol b - didia adaieva ia Tida-
adeaiey eiodasae



63

Z a Z b
1. f(x)dx = f(x)dx (i adoeiesey)
b a

z b
2. Mdx=M(b a) M-&fifioaioa

a

Z b Z b
3. Mf(x)dx=M f(x)dx M-éfifidaioa

a a
Z, Z . Z,
4. f(x)dx = f(x)dx+ f (x) dx
a a C
Zy Zy Zy
5. (f(xX)+ g(x)) dx = f(x)dx + g(x) dx
a a a
Zy Zy
6. A&l f(x) og(x)ide x 2[a, b], of f (x) dx g(x) dx
a

a

O&1dAIA 5.1: A&7 Aaia d6ievey & ialasaie+aia a ei0Adaasa [a, b], of oy & &
&i0A4085641a 4 Deiaita fiefde.
O&34ia 5.2: 1. Afyea iaidaufiiaoa a eioadaasa [a, b] 06ie6ey & &idaased6-
&4 a Deiafa fiefive.

2. Aryea iiifoliia & 1a0aie-aia a &i0A0Aa8a  [a, b] 6/E6eY & ei0AABE30AIA
a beiaiia fiefige.

f(x)dx= F(x)+ C; 0.4 F{x)=f ()

Oiaaaa 7
b
f(x)dx=F() F(a)

a

0al i iade+abisioea ia Eaéaies-ipoi
b

Aladzeaaid icia+aiedor F(x) =F(b F(a).
a
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Oidaaa
Z b b
f(x)dx= F(x) =F(b F(a
a a
Oidioeaca ia Eaéaies-ipoli ie éacaa, +a ca 4a i6aniaoiai dae i Tiddaaeai ei-
0430a¢e, 1Udal 0dyada aa iaiadel iyéaéaa ideieoeaia 66ieécey ia Maeioaasae-
jaoa 66iévey (0.a. aa dafiaoial nuioaadoiey iatiddaaeai ei  0addae). Neaa ofaa
70 fioféiifiooa ia oace ideiedeaia a didiada ddaieda ia ei0add aea aa écaaael
foféiifiooae a aiéiaoa adaieda ia eiodaadaca
V4 1 Z 1 Z 1 V4 1 V4 1
5.1 (x*+4x® 3x+1)dx=  x*dx+4 x3dx 3 xdx+ 1ldx=
0 0 0 0 0
! ! | !
x° 4 X2 1 3 7
= — + X 3— + X =_-+1 _—+1= —
5 . 2 . , 5 2 10
|
5.2 (Bx2+4e*)dx=3 x%dx+4 &*dx= x° +2  eXd@2x) =
1 1 1 1 1

=7+2 X =7+2(e* A)=7+2( 1)

Eicdadedaia +8ac fiyia ia idliaieeaaca
iaea ooieseyoa f(x) & ididdédnniaca a eicddaaca [a, b], a x = ' (t) éia
jaiddéuniaoa idiecaiaia a eiocadaaea [ ; ] & noléiifioeod e ideiadeaaeao ia
gioddaaéa [a, b]. Iiaai oiaa idéa
‘()=ae ' ()=b
Oiaaaa
Z . Z
f(x)dx= f( (1) {t)dt
a
Aieéacaodenoar: [aea 7
f(x)dx = F(x):
Oiaaaa
Z Z,

fC @) Wdt=FC ) =FC() FC()=FO F@= f(xdx

a

Z 12p
5.3 | = X 3dx
7



Z 4 3 3
8 38
| =2 t?dt=2 =2 9 - ==
) , 3 3
Eiodadedaia it ~anoe
[&éa u= u(x) & v=v(x): Oldaaa
I
udv= uv v du
a a a
T +afioe ide i

(UE)VIX) + v)uIx)) dx = u(x)v(x)

Zy b
(UEOVAX) + vx)utx)) dx = u(x)v(x)

a

Zy Zy b
(u)VIX) dx+  v(x)u{x)) dx = u(x)v(x)
Zy b Zbp
(u(x)vY(x) dx = u(x)v(x) v(x)uqx)) dx:

~|]

[™] o]~

65
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ZZ ZZ
54 4 x°Inxdx =
1 1
Z, o
161In2 x3dx=16In2 =
1 4
Zl Zl
5.5 x2e dx = x2de = x%€e*
0 0
Z, v Z

e 2 xdef=e 2 xe*

0 0

e 2 e+l)=e 2 07182

Caaa+é ca faiffolyoaeia daaioa:

56  (5x* 43+ x 1)dx

57  (4x® 6x+4e*)dx

Z3 4 3 2
+ +
58 3X X 22x X 2dx
2 X
ZZ 4 2
+
59 X 3x X 3dx
1 X
ZZ

5102 (2x 1)Inxdx

Zl
51127 (x2 1)e*dx

5.12 (x 2px 1) dx

Inxdx* = x*Inx

=16In2

v Z,

ZZ
x*dInx =161In2

4

TIDAAAEAI EIOAADAE. IDEEIZEAIER

Z,

x‘&dx:
1 X

04 3In2
foa 4In2 1
foa 7 4¢€
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IDEEIEAIER I1A TIDAAAEAI EIOAADAE
1. E&o4a ia daaieiia oeaosa

7 oer N AV N N N

\ 70

gaeaieeidai 08aiao 8
< a x b
0 vy yXx)
Eecaodt ia édeaieeidéiey 0daido idaniyoaia i 6idideaoa
Zy
S= y(x) dx (5.1)
a
6
y
y = Ya(X)
D
y = yi(x)
O a b X
Eevcadl ia 1aéanooa D, caddaadia 10 ddadeéeod ia ididdéufiaoeod odiéoee
y = yvi(X) ey = vya(x), Vyi(X) yo(X), € 18ade0a ééieé fi 6daaiaiey x = a,
x = b, 0.4. 8

< a X b

yi(x) Yy ya(x)

Sp = (Yya(x) yi(x))dx (5.2)
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by

f(x) =16 x2 &

0a(0; 16), Taldiada

y
y =2z
34
y=2Vu
24
D\ |
14
|
0 | N
1 0 1 2 3 4 5 X
14
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1 p Z lp Z 1 4 1° 1"
So= (2 x 2X)dx=2 xdx 2  xdx= - X
0 0 0 3
0 0
5.15 [aiada0a eevaoi ia 1aéanooa caddasdia 1o i6adaca y(x) =8 2x & iadaaicaoca
f(x)=16 x>

=8 X - G =48 20+12 = 36:

~~~~~~ O .:

ifliée+anéa aedaia  oi-:

A& iTifida  x 70-20AIA AGAI4, A TTTROA v &B16 idtaceoe, iiecadadie ca Aae-
ie6a ABAI4, OF BE6A0T 1A T48aN00A UA T0dacyad Slee-anoal
5.16 [6ceaeod a &faonodeyoa ia Aaia nosaia i Aldeal ca alaeia a0a  afdee if-
1810t RA caadadd i 66icoeyoa y(t)=3+1:5 T ieselia eeoda. Eieel aideal

s i sie

y=3+15V1 _—

t=16
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- - 2P
(3+1:5p t) dt = 3dt+1:5 P tdt=3 t +1:5 3 t3 =48+64 =112
0

\\\\\\

Dagaied: Elee+anoaiol auasena na idaniyoa i Ti6dadedi eiodadae & of 0 4 auad
ec+adiail, éidaoi foiéiifiooa ia oice eivaddaé & daaia ia 250 0. Neaaiaaoaéit
00y4aa aa iaidoei dioiaoa ddaiedva b ia oice eiodasae, 0.4

z

(20t + 0:6t?) = 2500
0

0:61% + 20b = 2500

3¥ +100b 12500 =Q

~aféeod i1adee na 16daiteasda, +a ane+ée 11odaaeoa éeé iéauao aaia e
filla 6aia ca aaéieva 161a6€0. Oace Haia & dacoeoas ia idioeal da+ale fie eioa-
dane ia iacada iaaead oUdnaia e 16dacadaid e a 16iadéo ia daeai na 1daead oiaa,
81401 110644e0aEe0a adéayo e 113a0 aa ieaoyo e éiée+anoaior, éiaoi igiecaiae-
0aEe0a aacayo e i1dao aa idlecadaao/ainoaayo.

Aa dacaedaaia inoal neodaseyoa 10 dedaia of+éa ia iM0daaeodeeod. Eéliiien-
0€04 écilécaao iaiaéyaaue 66iéoee, iada+aie eédeae ia oudnaiaot (demand
curves) , ca aa 18aanoaayo caaeneiiiooa iasead aasily idiadéoe g, oudnaie 1o ilo-
d534e0deenad gqy(q) - 6aiaoa ca aaeieda 16iadeo
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p
Kpuea Ha
LleHa Ha eguH TbpCEHETO
nNpoayKT
MN3nnwbK Ha
TbPCEHETO E(b,py(b))
p4(b)
’ | P=py4(q)
I
I
; >
0 b Bpoit npoayktn 9

Oea 1
jadea 1a iiéacaia caéaada édeaa ia oudnaia. 1o iay fa aeeeda ai 4oa Ticiaoey
ie 6aéo, ~a éiaaoi vaiadca a ienéa éiaia aieyii oudnaia, a éida of & aeniéa - neaal
oudnaia
Oi+ea0a E(b;p(b) &0oi-eaca fa daaiiaaned (equilibrium point) 1422406 OUB-
Aaiaot e ivaaeaaaidoi.
Eeoaoi ia 1aéanooa idesedd édeadaona e aanoeniaoa i
Z b
pa(t) dt;
0

iddafoaaéyaa éiee+anoa
aony ioiacéoe.

A& oice adié adwd id1aaaadi ia 6aiaca, éiyol eiaid ive daaiia aneaoi ia Tacada
pa(b), of éiee+anoaiol 1ade, €1eol ifodaadeoaceoa aeda aaee a b :py(b), &iaot a éeé-
6401 ia 1daaiiauéieéa ia neaaoa +ano.
Oiaaaa & iaitéit anoanoaail saceeéaca
Z b
pa(d) dg  b:py(b)

0
aa ideaiai ca iydéa ca ecaiaaona, éiyol 1f0dadeoaceoa eiao 1o  01aa, +a ia 1acada
gla faeunué ia oudnaia é 16aaeaaaia, é1aol aiae ai iaiaeyaai  a ia oaiaoa.
Oace daceéeéa na iade+acéeglé ia 0udnaiaot (consumers' surplus) e ua
adaéaeeei NCS

Z b

CS = puadg biyd

0
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Ecéeglé ia iddaéasdai

Aiagiae+ii, aéi dacaedaaia

AEAAA 5.

AA TIDAAAEAI EIOAADAE. IDEEIZEAIER

aot

fitodadeyoa 10 dedaiaca oi+éa fa idiecaiagoaeeona,

p
LleHa Ha eauH
NPoAyKT p=ps(q) KpuBea Ha
npegnaraHeTo
Ps(b) E(b,pg(b))
npegnaraHeTQ :
I
0 b Bpown npoayKktu q
Oea. 2
daceesada
Z,
b:p(b) ps(q) dq
0

fia fade+a éceeglié ia 16aaeadaiaot (producers' surplus)

PS.

PS

5.18 16anidoidod CsS, aéi
q a aieeéifa ofia e
idé 18 ieéelia ofia.

Pa(0) & & aaodt ca ofi. baaiiaane

& U4 Adéadeeel

Zy

Ps(0) dg
0

b:py(b)

80
(0:2+0:19)?
01 fa Tacada fia ain

édedaoa ia ouodnaiaot & pq(q) , éuaaot

NN A

am&&b%mmémzwgﬁﬁﬁzﬁzm
Riaaa eiaia
Z 18
80
Z 18 80
= E— 19+ 0: =
10 oy oqge 901a+02) 360
Z 18
- 800 (0:2+0:1g) 2d(0:1q+0:2) 360 =

0
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goo '
= S 90 = 400+4000 360 =3240
0:2+0:1q,
|
“A
\
150 “
|
100- ‘\‘ 30
P 0250192

50

T T
-100 -50 0

18 50 100 150 q

TXO~YO0 70O N AN A NANNYN )N X O s N AMNsONA O pi A 7
5.19 ldafiadiada PS, aéi éoeadaoda ia idadéaaaiaol a ps(q) =  (4+0:2q)3, éu-
aaol q & aoié éaieiie (a4 6eeyae) € ps(q) & a 3adi. baaitadneaoct ia 1acada fa

aifioeda ide 60 deeyae éaieiia.
Dagaied: 101841 idaniyoaid

_ p_
0(60) = = @G+ 12)°= & =64

p
150+
p=+(4+02q)3
p =064
50
T O T T T T T
-50 0 5060 100 150 200 250 4
Nada eiaia
VA b z 60

PS = b:p(b ps(g) dg = 60:64 P (4+0:20)° dg=
0 0

YA 60
=3840 5 (4+0:29)> d(0:2q+4) =
0

!
60

=3840 2 (4+0:20): =3840 2(1024 32)=1856

0
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5.20 I8aniacidod CS, aél édedana ia 0UdnR&IdoT & py(q) =25 q ¢ & daailaa-
fiedol ia iacada na aifioeaa ide d6aia p=19:

Dawgé&ied: 1004l 08yada 4a iaiadel &lee+ano
0e&a daaifaaniaoa oaia.

idlacéoe b; ide &1aot fia ain-

Eiaia:
(=25 b =19

p

30-
p s
/ 20 p =19

_ 2
10- p=25—qg—q
O T T T T
o 2 \5 10 15 20 q

lie6+aaaia eaaanaoitor 6saaidied
K+b 6=0

Aenéaeiefaioaoa ia oiaa 68aadidiedd D =( 1)> 41( 6)=1+24=25=52 ¢

fneaaiaanaeil éivaieoa io na:
1+5 1 5
= = 2' = = 3
b 2 & 2
T b i&liaed 42 & 10080203811 & NedaTaaodséil b=2:
Naza éiaid
z 2 YA 2 VA 2 VA 2
CS = (25 q ¢)dg 219 =25 1dq q dq °dg 38=
0 0 0 0
[ |
2 2
o o 8 8 22
= 25:2 — - 38 =12 2 —=10 —= =
2 3 3 3 3
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N AN NN

i
X=e;Xx=¢e ey=0:

foa €

5.22 Aa na 16anidoia eeoaoi ia 1aéanooa, caidaaaia 10 aanoeniacain e iadaai-
gaocpay =3+2x x?

foa 32

3

o
N
w
>
m;
=1
Qo
o
Qo
=]
o
9;
Do
D

-
o

Qo
o
-
Ry

\\\\\

Toa 2
2
5.24 Aa ia i8anidoia eeoaot ia 1aéanooa, caddasaia 10 iadaaieaocay = x2+2x e
idadada y= x +2:
Toa 2
2
5.25 Aa i i8anidoid eesaot ia 1aeanooa, caddaaaia 1o 1adaaieacay? =4x+4 é
idadada x+y=2
foa o2
3
5.26 18afiaoidod CS, aél édeaaona ia ousdnaiaotl & py(g) =28 . Daailaaneaoi
fa Tacada na ainoeaa i6é b=>5:
Sx 250
lod CS= —
3
Aa0a ia 0UONATA0T & py(g) = 2. Paailaanedoi ia

5.28 [5AMA0/A08 PS, 281 503204 ia 103462331807 & ps(g) = ¢ +4q+5. Daafl-
A4RE40T 1A 1acada fa aifoesda ide ps(b) = 10

. 8

04 PS= -

3

5.29 i3AMIA0/A08 PSS, 461 850aa0a A 53463441801 & ps(q) = ¢ + g+ 3. Daafl-

44Re40T 1A Tacada A aifoesa ide b= 4:
152

foa, PS= —=
3
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5.30 Idaniaoiaoa PSS, aél édeaaca ia idaaeasaidot & ps(q) = o?+3. Paaiiaaneao

fa iacada fia alfoeaa ide ps(b) = 12:

/\

of & ia i0daeadaiaoi fa

3101

.31 104fid0id0& CS & PS, aéi édeaeond ia ousna
Ui0adoil py(q) =16 o & ps(g) =2 +4.
- 16 32
[0 CS= —; PS= —
3 3
5.32 [04nidoiddd CS & PSS, aél é0eaend ia oudnaidoi & ia 104aeadaidol na
Aui0adoil pg() =20 3q o e ps(g)=q 1

o~
O
0)]

1
v
wn

1

NI ©



FOGy;yoy®iisyM)y =0; X2 (a;b (6.1)
Dagaied ia 200a83i0easiiol 68aaiaied (6.1) iade-aia anyea 66iesey
= ' (x); 8lyol &f 158400 Olzeaanioal. Adadeeans ia aail dawgaied iaa e-

ace 56233 U4 BAcAEa4AIA fall A48l 44460384i08a81e 68aaidiey 10 (-
a6 834. 1863 y = y(x); x 2 (a;b). Taueyo aea ia 68aaidied 10 udae 834 &
F(xy;y)=0 (6.2)
eée
0_ . .
y = f(xy); (6.3)
a81 68aaiaieaot (6.2) & daegaii 10iifil 1dTecaiaiaca



y iadaaiee ), éuaaol C aid
(x2+ C)°=2x:

baaaifioal 10 aeaa ( x;y;C) = 0; é1aoT cadaaa fauiol ddgédiea a iadyaai aea, na
jade+a 1au eioaddaé

xafoil dd@diéa  ia (6.2) a 0aéiaa dagdied, éiaot fia iied+aaa 70 Tauiol dagaie
ca éliédaoia noféiino ia élifcaicaca C
fa (6.2) & caéiaa dawaied, éiaoi ia iieed aa na iieo+e 1o 1a-
uiol dagdied ca ieéaéaa noiéiino ia élifoaicaca C:
6.1 Aanaiaiddoe ae6adaiceasiiol 6daaiaiea, +eaoi1ali dagaiea  a daieeeyoa
€oeae éeiee
y=(x C)2 (1 <x< +1) (6.4)
Dagadied: Aedadaicedaid (6.4) 1oifiil X e ied+adaiad
y’=2(x C) (1 <x< +1) (6.5)
- yO
665 ) x C= 2 e caianoaaeée a (6.4) iiéo+aaaia
02 _
y“ =4y
4 N A0 /7N ~ N o [« VN ANO 7 N AN
Odaaiaiey i dacaaéaie idliaieeae
N AR A B AATA R A A A A A M(XY) i oxas .o d
Aéi caiegai 60iédeyoa f (x;y) aua aeaaf (x;y) = N((X';//)) e 10+404i, +ay°= —3(/
6d8aaidiedo’ (6.3) ileedl 4a caiegdil 4 0aéa iada+aiaoa fneiaod e+ia 6idia
M(xy)dx+ N(x;y)dy =0 (6.6)
A&l 66ieveyoa M (x;y) & 066ievey nail ia islidieeaaca X; 0.aM (x;y) = M(x),
aN(x;y) caaene fnaif 1o idlidieedaca y; o0.aN(x;y) = N(y), o 6daaidiedot (6.6)
aidéaa aeaa
M(x)dx+ N(y)dy=0 (6.7)
é fia iadé+a 6daaidied fdacadeadie idlaieeae

M(x)dx+ N(y)dy= C:

yaa iaea (xy;C)=0.



2 3 2
ydy=  (x2+ x)dx ) y =2

la nedasavaca 6eao
C=43210 1, 2

bagaied: bDacaaéyia aa

404 fodaie ia 6daaidiedoi nxy 6 0 e Tied+adaid
1+X 1 1
dx+ =Y dy=0 ) dx+ —dx=dy =dy
X y X y
Eidcdadedaia e 1ie6+aaaia jauey eiodasae
Z Z 1 Z Z 1
dx+ ;dx= dy )—/dy ) xtInjxj=y Injyj+C ) Injxyj+x y=C
10 xy =0 ifé6+aaai& 04 434 ddsdiey: x =0 &y =0: O8 i& 11420 4a fa iTe6+ao
70 Tauey eivdddaé e neaaiaacaeil fa infdaie dagaiey

79
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Eaéol ciadi a é1ie0daiodi acad félainooa, i éyor vaiadca p ia 4aaai 161a6éo
fia ianodiéaa eui daaitadniaca feé noTéiino caaene 10 oiaa éaé al & oudnaiaot ia
iacada. A&l 1108aae0aéena seacayo e éiao alciieiiio da caéor yo iial 1Maa+a
idladéoey, 10&ieéiol idiecaiagéoaeeod e oudaiaoeoa na fnéel iie aa aifoaayo it
0débduaoca 6aia, o1aaaa ua éia aiéyi iaoené audds vaieod e 04 Ud fa iiéa+aaoc. Aéi,
Taa+a eia nail eaé iaainoea ia idiadéoe, of Neaa iacéa 6idaéo ey ia 6aiaca oice
faoené Ua auaa neaa. A&l ousnaiaot a 108e6acaeii oada icia+aaa, +a ainoaaail-
o1 éiée+anoai ivadegada oudnaiaot e a oice ned+aé vaieoa ua @ii+iao aa1aaiao
A iddaeriaca d6ada 0UdRAIa0T & idaaeasaiaot ayda 6oievee ia asly idlacéoe q:
|aéa ndaa oudnaiaot & idaacasdaiaoi na eeiadéie doiéoee fa 6ai aoa p
®w(p)= a+bp e g(p)=c+dp; (6.8)

@uadot a;d>0 & b:c<0.
A& i k Tcia+el éladeodeaioa, éiéol iodacyaa fnodidioa ia dadaceedai  a ia vaiaoa
p idiiidoetiagii ia oudnaiaoi, oidaaa iieedi aa iaiégal, ~a

dp

at kKlw(p)  &(p)]

?;Tf: k[(a+ b:p (c+d:ip]=k(a c+bp dp=kb dp+k@a o;

Q(P)=170 8 e (P =4p 10

& k = 0;5 A&l a ia+asiol 6aiaca & aééa py = p(0) = 10 & oy fd & Hajaca fa
8aaitadnedol, of 16e éaeaa 6aia U fanovie daaitadned faac ada? Taynidaoa ii-
24341407 fa Tacada
Dagaied .
p_ .. A, _
Fi 0;5(u(p) a(p)) =0;5[( 120)+180]= 6p+90
Nedaiaaodeii 68aaiaiedor a
d
ap _ 6p + 90
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1
Sede 15)= et

Injp 15= 6t+In5

Injp 15 In5= 6t

p 15
In —— = 6t
5
p 15 6t
- = e
5
Aél p 15 0;01 p(t) = 15+5e & @iie6+aaaid i8102aida+e4a i ia+aéilol oneiaed

p 15 6t

) p(t)=15 5e ®

.0 s NANA O A An

ae&i, cauioi aénii-
éui ivéa. baaii-
&(2) = 14;99997 &

N AN NN NN A
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fiddaa. Neaataaoaeii idioanao ia echoeaaid na ac’iaeoaée(;@ Al fedaiiol aeda-

6a|oeae|| 6daaiaiea i dacaacaie idiiaieeae ( ciaéno ieién a cauiol oyeio

~ NN AN

dT

— = k(T 20 6.9

at ( ) (6.9)

Z Z
) L aT= kat ) 1 ogr-= k dt
T 20 T 20
Z Z
1 . . . T 20
= = + =

) T 20d(T 20) kdt ) InjT 20 kit+In jCj ) In c K:t
Néedaiaaodsil 1anior ddedied ia 6daaiaiedo (6.8) &

T(t)=20+ Ce “ (6.10)
N&da 06yada aa 1iddadeel éiifoaioedd C & k. 1o ja+asiior 6feiaed ciadl, +a
id& t =0 0Ai140a060a0a ia 1aafnaiaca éasa & 100 . Nedajaaodeii eiaid

T(0)=100=20+ C:®=20+ C;0.4&. C=T(0) 20=80

) T(t)=20+80:e © (6.11)
81484 &, +4 ide t = 10 oaiiadaoodada ia 1aanaiaoa éaga a 60 .
Nedataaoaéii eiaid

T(10) =60 =20 +80:e %: 0.4 40=280e *

1 1 In2
10k — — - I - - _ =
e 5 ) 10k In2 N1 In2 In2 ) k= 10
E 0363, 533i8&01 &
T(t)=20+80:e & (6.12)
T

501 T(t) = 20 + 80e i ¢
60

40

20

-40 20 0 20 40 60 80 100 120 140 ;




N&aa & eanil aa 110aadeei ca éleeé

adaia o

40 = 20 + 80:e 1

, 2
10

Oué 8aoT Aidyia & +acasa 43+a 10 iei6oe, of 08yada 4a ec+aéa it 10 ieidoe.

In4

Caaa+é ca faiffolyoaeia daaioa:

Dagdod doaaiaieyoa:

6.6 (1+ x?)ydx+(1

y?)xdy =0

6.7 (1 yd)xdx+(1+ x?)ydy=0

6.8 y°= y(x?+ &)
6.9 (x> +4):y°=2xy
6.10 y°= x

6.11 x(y +2):y°=In x +1

6.12 (1+ €)dy= e“dx

6.13 ¢ *dy 2xdx =0

, t

iiddac6oaoa va fioa id 40 .

08 e %=1
e 4
In4 2In2
10 ﬁ—lo T2 =20

foa x2

10&a  jy?

[[£:1
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y2+2Injxyj=C

1= C(x2+1)

3lnjyj= x3+3e+ C

joa. y= C(x2+4)

foa. 2eV

104,

104,

[[£:1

C

2y2+4y=(n x+1)?2+ C

y=In(e+1)+ C

y =In(e’ + C)



