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Evayysidog TvpArg
EOGNIKO KAI KAITOAIZTPIAKO ITANEIIIZTHMIO AOGHNQN

Tuqpa Puowaig
Topéag Puvowmg [epBdAArovtog & MetewpoAoyiag

EIZATQI'H ZTHN ENNOIA

A. AOPIZTO OAOKAHPQOMA

B. OPIZMENO OAOKAHPQMA

I IAIOTHTEZ OPIZMENOY OAOKAHPQMATOZZ

A. EGAPMOT'EZ - TTAPAAEI'MATA

» Kuwnto pe otabepn| emrdyvvon a

» Kuvnto pe petofint emttdyovon a(t) = -b v(t)
» Oloxhnpoua pe oAloyr] HeTaANTNG

» Tlapayovtikn oAoKANpOON
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Eviote vmdpyel n avAaykn eniAvong mpoPANUAT®Y TTOL amaltovV mopela avtiotpodn
NG TAPAYWYLoNGS (aviutapaywyLon) :

e g o Ynun avtidpaon, (nteital va Bpedel n moogotnta pag ovoiag q(t), av sivat
YVWOTOG 0 puOUOG petafoAng q ' (t).

* Kivnon ot pua dtadotaon: (nreitat va Bpebei n ouvaptnon B€ong S(t) Tou Kvntov,
av elval yvwoTtn 1) ouvaptnon tng toyLuntag v(t). Ioyvel v(t) = S’ (1).

* Kivnon ot pua dtaotaon: (nreitat va Bpebdei n tayvta v(t) ToL KLVvNTOU, AV €ival
YVWOTH 1) oLVAPTNON TG emitayuvong a(t). Ioxvel a(t) = v’ (t).

Kowog tommog: Aidetal pa ouvaptnon f(x) kat {nteitat pa F(x) wote F'(x) = f(x)

‘EoTw f ouvaptnomn oplopeEvn o€ Eva SLAOTNUO A. APYLKT] CUVAPTIOT) 1) TAPAYOLOA
™G f oto A ovopddetal kaBe ovuvdaptnon F mov eival Tapaywyioldn oto A Kol LloyVEL
F'(x) = f(x), Y\a K&Oe x € A .
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OAoKANpwOoN: ATTOOKOTIEL OTNV €Vpeon NG mapdyovoas. Eival dtadikaoia avtiotpodn
NG TAPAYWYLOMNG

F(x) >  f(x) Hapaywyion

F(x) < f(x) OAokAnpwon

dF
Av 600¢l pia eiowon tg popdng dxX) = f(x), moi& eivai n F(x);

“Av n f(x) elval n mapdywyos ¢ F(x) wg mpog x, 10te 1 F(x) t000tal e TO AOPLOTO OAOKANpWUA
s f(x) wG mPog X.”

dF
SUpBoAKa : Av dch) = f(x), n Tapdywyog ¢ f(x) eivarn F(x) = [ f(x)dx
TeAeotg Hapaywylong TeAeotiig OAOKAT pwONG

( ) oL BOALCEL TNV €VPEOT] NG TTAPAYWYOU TNG

O teAeomig (dLadikaoia) mapaywylong ——
G(x), EV® 0 TEAEOTHG OAOKAT pwOnG [ G(x)dx oLBOALCEL TNV €VpEOT] HLAG AAANG

ouvaptnon H(x) g omoiag mapdywyog sivat n G(x).
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OPTOTONONORNAT PG

'Eotw ouvaptnon f(x) = 4x3 pe x € R.
H F(x) = x* eivaw mapdyovoa g f(x) emeidy —= ( ) = 4x3 .

Opwe Kot OAG ot ouVAPTHOELS TNG HopdNS G(X) = x* + c=F(x) + cpec € R
sival mapdyovoeg g f(x), emedy G (x) = (x* + ¢)’ = F'(x) = 4x3 = f(x).

‘Eotw f ouvaptnon oplopévn o€ Eva dtaotnua A. Av F(x) eival pa mapayovoa g f
0TO A, TOTE OAEG OL CLVAPTNOELG TNG HopPP1G G(Xx) = F(x) + ¢, ¢ € R lvat opoilwg
TIAPAyovoeG TG f(x) oto A.

KdBe dAAn mapdyovoa G f(x) dStadépel pe v F(x) xatd pa otaBepd ¢ € R.

AOpPLOTO OAOKATPWHA CUVAPTNONG f OPLOMEVNG OTO A:
Ovopddetal 10 cUVOAO TV TTAPAYOLOWV TNG f Kal cLUBoAIleTaL WG €ENG

[ flo)dx = F(x)+c,chR

I StaOepd OAOKANPpWONG



ITowx n xpnon; OAOKANPWON ATTALTEITOL OTLG TTAPAKATW ATTAEG OLAPOPLKEG EELOWTELG OTTOV

elval yvwotr) 1 moapaywyos pag ouvaptnong y(x) kat (nteitatl va Bpebel 1 y(x)

d

_y:xn
dx

dy 1

dx  x
Q:sinx
dx
d—y:sinax
dx

OAoxkAnpwOeioca cuvaptnon

d ,
— X)=lxdc=L1x>+¢ emedn  —WHEx +c)=x
y() = [ =1 i)
n+l n+l
d
— J’(x):].xn di="—+c (n#-1)  enedn il Y P
n+1 dx|\ n+1
1 d 1
= y(x) = J.— dx=Inx+c enedn) —(Inx +c)=—
X dx X
- , d .
=  y(x)=|sinxdx=—cosx+c £mEdN d_(_ cosx+c):smx
. X

. | , d 1 .
—  p(x)=|sinax dx=——cosax +c¢ &emewdn —|——cosax+c |=smnax

a dx a

2€ OAOL TOL TOLPALOETY AT, € €ival 1) 6TABEPA TNEC OAOKANPOCNC.

Eivon mavtote koA TakTikn va eAEYyov e OT1 Topay®yiloviag
TO OMOTEAEG O EMAVAKTOVUE TNV OAOKANPOOEICH GLVAPTNON.




OAOKANpWON aTALTETOL OE OAEG TIG TTAPAKATW ATTAEG OLAPOPLKEG EELOWOELG OTTOV £lval
YVWOTI 1) TOPaywYoS oG ouvaptnong y(x) kot nteitat va Bpedei n y(x)

. d
?D =  y(x)=|cosxdx=sinx+c ened] —(sinx +c¢)=cosx
A“ -

dx

dy . | , d(1

—=cosax =  y(x)=|cosaxdx=—sinax+c  €mnewWnN —|—sinax+c |=cosax
dx . a dx\ a

d_}’ X [* X X r d X X

—=e — x)=|e dx=¢e" +c EMELD —\e e

“ Y= i Sl re)-

@ _ ™ = p(x)= -e““ dx = le“x +c emEdN i(l c:) =e™

dx a dx\ a

2€ OlO TO TOLPOOETYLOTO, € Eival 1) 6TOOEPA TS OAOKANPOONC.

H Stadikaoia mov akoAlovBeital eival 0 HETATYNHUATIOOG TG OAOKATPWTEAG CUVAEPTNOTG,
LLE SLAPOPOLG TPOTTOVG, GE OPOULG OL OTTOIOL VA HAG EIVUL AVAYVWPLCLHOL WG TTAPAYWYOL
YVWOT®WV CUVAPTI|CEWV.
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'Etol elval yla Tov UIToAOYLOH®WV 0VUVOETWV TTPOPANUATWY Elval amapaitnn N YVWON TWV
TAPAYWYWV TOUAGYLOTOV TV TILO KOLVOWV CUVAPTICEWV.

dc=x+c

. xn—l—l

x'dx = +c (n#-1)

’ n+1

r . . 1

SN X dx = —cos X + ¢ smkxdx=—;coskx+c
~ (. 1 .

cosx dx=sinx +c coskxdx=;smkx+c
( X X ax 1 ax
efdx=e" +c e“de=—e" +c

- a

Pﬁ:ln‘xhc
J X

2€ OAOL TOL TOLPAOETY AT, € €ival 1) oTaBEpPA TNEC OAOKANPOONC.
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‘Eotw ouvaptnon y=f(x) ouvexng oto daotnua [a, B]. Me ta onpueia a = x, < X, < X, <
.. < X, = B tepayiCoupe 1o [a, B] o€ v loopnkn vrodlaoTpata HKoug Ax.

v —
Ax = B

v
AvBaipetn oy

EKZ S [xK—lixK] HE K € {1: 2, ---»V}

_X\‘
Y
/.

N
N

i\eﬁ- '//X

I

|

I X

1 . r .
ola=x & x1 & x T 1/ o & Xp AOpolopa Riemann

Sy =fQ)Ax + f(&) Ax + oo + f(§) Ax + .o + f(§) Ax = oy f (&) Ax

Amodekvuetal otL to oplo lim (§,) [Ax = 0] vmtapyel oto R kat eivat aveEdptnto g
VYV — 00

ETLAOYTG TWV EVOLAUEOWV ONUEIWV E .. OVOUALETUL OPLOREVO OAOKAT)PWHOL TNG
oUVEYOUG OLVAPTNONG f a0 TO a 0TO B, AVTUTIPOCWITEVEL dBpolopa kal cupPoAileTal

OpLa /}de _ il_zgj(zv: (&) Ax)

OAOKAIN pWONG
S0ppBoro o}\OK}\n pwong “Summa” (katd Leibniz)
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Av f(x) = 0 yla kaBe 101€ 1O ff f(x)dx bivel to epfadov E(Q2) tou ywpiov 2 mou
nePIKAEleTaL oo TNV KAummUAN ™G f tov dfova x'x kal Tig evbeleg x=a koL x=0.

yll
Y/ »1
N
e SO,
/7.4 = : ]
i | V. | |
el 2N i I = I
I I l : l
| | | | | |
l l l lox : L
O o=x¢& xi & x... x;i_, & xlk X oot (:,,x,,:ﬂr O a g x
ANAx=

Inueiwon : To adproto orokAnpwpa I(x) = [ f(x)dx ovpBoAilet éva ohvoro
TTAPOYOLOWV CUVAPTNOEWV TNG f(X).
Avtifeta oL skdppdoeig [ f fx)dx q [ f f(t)dt amswkovilouv 10 510 0pLoPEVO

OAOKAp® A TO 07T10{0 AapB&vel mpaypatky T, SvpfoAkd I(B) - I(a) = [ aﬁ f(x)dx .



M OAONIOMNOKGOPTIOMEV.OURNONO RN POIATOS

Epwtnon: YIApyEL EUKOAOTEPOG TPOTTOG VTTOAOYLOHOU EVOG OPLOEVOU OAOKATPWHATOG
XwpIic va amatteital kaBe popd VITOAOYLOUOG TOU opiov Tou aBpoiopatog Riemann;

Antavnon: Nat 0 UTTOAOYLOPOG OLEVKOAUVETAL PE TNV EPAPLOYT] TOU OgpeALwdOUG
OewpnHaTog TOU OAOKANPWTIKOU AOYLOHOU.

IIpound0eom : H edbappoyn tov OOOA mpouvmobetel va £xel eEaodailotel n vtapin
TTAPAYOLOOG TNG CLVAPTNONG 1) omoia BPIOKETUL OTO OAOKAT pWLLAL.

H Omtapén g napdyovoag eEaodpaAiletal amo 10 Oswpnpa:

Oewpnpa
‘EoTw f OUVEXNIG CLUVAPTIOT) OPLOUEVT) OE EVA SLACTNHA A KOL O OTLELO TOL A, TOTE LA
TapAyovoa NG f oto A £xeL popPn

F(x) = Jf(t)dt, x €A
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I'ewpetpkn) anodefn Ocwpnparog vrapéng mapayovoag cuvapInong f
* Tl evkoAla kat xwpis PAGPN yevikotnTtag Bewpovpe cuvdaptnon f(x), n omola eivat cuveXNG
LE f(x) = 0 ywa kaBe x mov Bewpove.
* 'Eotw F(x) mov divel 10 epPadov (0nmwg eidape to epPadd oxetiCetal pe TNV €vvola Tou
OPLOHEVOU OAOKA.) TNG ETLPAVELAG HETALD TOU AEOVA TWV X, TNG KANUTTVANG C; KL T®V
KaBETwv evBelwv ota onpeia a kal x.

) K“P“"fl‘l/cf TIpoGHETOVE HIKPO EPPAdOV yia ripa bx.
(x) . 5
¥ ox
F(x) Nadx -0 = f(x) = T2
Eppadov X T'swuetpikn anodein: AnAadn n apyikn cuvaptnon n

0 a X x+dx mapayovoa tne f eivat n F(x) mov divel to eufadov and a Ewg x
I(x)=ff(x)dx Jf(x)dx=F(x)+c:F(x)=I(x)—c, CER
AOpIOTO 0AOKATpwLA: H napdyovoa F(x) eivat pua amd 10 gUVOAO

oUvoAo mapayovowV tng f

Emedn) ywa x=a to Eufaddév=0 Syéon “yépupa” uetars
Fla)=0sI(a)—c=0sc=1(a) F(x) =1(x) —I(a) = Jf(t) dt aopi(OTOU KAl OPLOUEVOU

Enopevwg ) mapdyovoa ¢ f(x) eival e§aopallopévn Kal EXEL TNV TAPATAV® HLopPT.



‘Eotw f ouvexng ouvapnon opLopeEvn o€ eva daotnpa [a, B]. Eotw G pla
napdyovoa G f oto [a, B]. Ioyvel
B

[ rod=cw - 6@ = 6w

a
Amtodeén x
[Tavta vtdpyel pla mapdyovoa G f(x) oto [a, B] pe popdn F(x) = ff(t) dt
Alagpépel katd ¢ a
AMa kain G(x) = F(x) + ¢, ¢ €ER elval emiong mapdayovoo g £ .
a
loybel G(a) =F(a)+c= j fOdt +c & c=G(a) I RV oTo
a
B
e G(B) = F(B) +c = F(B) + () = | F(0)de + 6(@
a
B
Apa _ _ Mrmopel va xpnowomotnOsi
P j f®dt =G(B) —G(a) =F(B) —F(a) omotadnmote mapayovoa g f(x)
a

YTOAOYLOUOG OAOKANPWHATOG XWPIG ETIKANGOT TOL OpLoUOV.
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JOTHIEGOPTIO MNEVOUNOAOGEAT POIATOG

Av f, f1 & f2 ovveyeig ovvaptioelg oto [a, B] kaL ¢; & ¢, € R. Ioyvovuv

ff(x) dx = — jaf(x)dx ff(x)dx=0
a B a

B B B
j (e GO+ Q@) dx = o j fidx + ¢ f f,(X)dx

a

ITapdyovoa g f(x)
X

d E§’ oplouot n rapdywyog tng mapayovoas
T (J f®dt) = f(x) ™G f(x) elvat n ibia n f(x)

B 14 14
jf(x)dx + jf(x)dx= Jf(x)dx
a 15 a
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‘Ectw ouvaptnon f(x) = 4x3 pe x € R.

’ I 4 y dF
H F(x) = x* ivaw mapdyovoa g f(x) enedn % = 4x3 .
To adpioto orokAnpwua I(x) cvuPoAilet éva ovvoro
I(x) = Jf(x)dx =F(x) +c TAPAYOVOWV CUVAPTHOEWY TNG f(X).
2
J fx)dx = 777 To 0pLOUEVO OAOKANPWUA slval Lila aplOunTikn Tiun

1

Yrmoloyidovue mpwta To adpLtoto oAoOKANpwUa Kat
ETMAEYOUUE LULA EK TWV TAPAYOUTDV.

2
Jf(x)dx= F(2)-F(1) =2* —1*=16 —1=15
1

Epwtnon: T{ kdvoupe av n oAokAnpwbOeioa cuvdpnon f(x) dev elval TOGO AItAN Kol
OEV WITOPOVLE APECWS VO BPOVKE HLA TTHPAYOUVTA TNG XPNOLLOTTOLWVTAG TNV
TAPATTAV®W AlOTA LLE TO OPLOTA OAOKANPWLATA;



VIEV OO OIEHTAUGHCENE POV OVATEINOANORAT] 0O 01

Av f "& g’ ouveyeic ouvaptoelg oto [a, B]. Ioyvel

j 0 ax = (760 gLl j ) ey

Omov [f(x)g()]s = F(B)g(B) — f(@)g(a)

Mapaderypa

/2 /2 /2

j X nux dx = J x(—ovvx) dx = [x(—avvx)]g/2 — f (x)" (—ovvx)dx

0 0 0
/2 /2 /2
s s
= [E <—o'vv (§)> — O] — f (—ovvx)dx = j ovvx dx = j (mux)'dx = 1
0 0 0

OO0A
f F(Odt = G(B) — G(a)
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o X 5 Y u=g(x) 6 € fw ¢

Av f & g’ ouvveyeig ouvaptnoelg, pe u=g(x), du=g’ (x)dx , u=g(a) & u,=g(p)

B aB)

dg(x) 1

[ raan ™ j fwan= [ faa | WD

a g(a)
A7I68£l§l‘| 20voAo mapayovowv tng f mov dlagEpovy Kata Uia ¢

dF(u) dF

'Eotw F(u) 1o a0pLoto oAokApwua ™G f(u). Omote

9B du =fw =fg®) (2)

Kot emiong j fwdu=F(g(B))-F(g(@®) (3)
g(a)

dF dg(x)
Oewpwvtag tn veéa ovuvBetn ouvaptnon F(g(x)) =>_ (F(g( )) T dg dx
AnAadn oto dwaotnpa [a, Bl n F(g(x)) eivat adploto OAOKANPWHA TNG Z_F di(x)
g X
BdF dg(x)
; —— dx =F(g(p)) —F(g(a)) (4)
Omnote L dg dx ( )

A0 (3), (4) ko pe ™ PonBeta g (2), Aappdvovpe v (1).



o X 5 Y u=g(x) 6 € fw ¢
Av f & g~ ouvveyeig ouvaptioelg, pe u=g(x), du=g’(x)dx , u=g(a) & u,=g(p)
aB)
j Flgen =2 \ j fa= [ faa 1
Uy g(a)

Moapaderypa 1 flg) =fw ZuuPouA: va ypagei n ovvaptnon péoa

0TO0 OAOKANpWUA LE TN HopP1)
1 Flgen 2
I=f;lnx dx = j(lnx)'lnx dx = nx (Inx) dx
1 1 1
Néa perapint! Néa dpia!

u=g(x) = Ilnx, evo f(u) = u. Iloyverdu = (Inx) dx. u, =1In1=0xou, =Ilne =1

N §'G) = (In)'= 7

1
= i e
0



o X 5 Y u=g(x) 6 € fw ¢
Av f & g’ ouvveyeig ouvaptnoelg, pe u=g(x), du=g’ (x)dx , u=g(a) & u,=g(p)
B dg(x) g(B) (1)
| riaen= j fadu= [ fadu
a g(a)

Mapaderypa 2 Fg(0) = fFw) =

e e
1
I = f; (Inx)?dx = j(ln x) (Inx)?dx = | (Inx)*(Inx)" dx
1 1 1
Néa perapint! Néa dpia!

= g(x) = Inx, eved f(u) = u?. Ioydeldu = (Inx) 'dx. u,=Inl=o0xou, = Ilne =1

d
\ g'() = ()= —
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Edappoyn 1: Bpeite v TIH1] TOUV TAPAKAT®W OPLOHEVOU OAOKAN PWHATOG

2
I = j(x3+1)dx
=2

[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);
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Edappoyn 1: Bpeite v TIH1] TOUV TAPAKAT®W OPLOHEVOU OAOKAN PWHATOG

2

I = j(x3+1)dx

-2

[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);

fx)y=x3+1
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Edappoyn 1: Bpeite v TIH1] TOUV TAPAKAT®W OPLOHEVOU OAOKAN PWHATOG

2
I = j(x3+1)dx
=2

[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);
fx)=x3+1

Bpeite (o apytkn ouvaptnon 1 Tapdyovca cuvAapTon 1) aviutapdyovoo g f(x)
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Edappoyn 1: Bpeite v TIH1] TOUV TAPAKAT®W OPLOHEVOU OAOKAN PWHATOG

2
I = j(x3+1)dx
=2

[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);
fx)y=x3+1
Bpeite (o apytkn ouvaptnon 1 Tapdyovca cuvAapTon 1) aviutapdyovoo g f(x)

1 x
F(x)=-x*+x Mpaypotin F'(x) —dF() x*+1=f(x)

4
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Edappoyn 1: Bpeite v TIH1] TOUV TAPAKAT®W OPLOHEVOU OAOKAN PWHATOG

2
I = j(x3+1)dx
=2

[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);
fx)=x3+1

Bpeite (o apytkn ouvaptnon 1 Tapdyovca cuvAapTon 1) aviutapdyovoo g f(x)

F(x) = %le T X Mpdypatin F'(x) = dF(X) 3 +1=f(x)
B OO0A
j (e* + Ddx = F(2) — F(=2) = [F1%, [ reax=r@ - F@

f(xS +1dx =FQ2)—-F(=2) = %(2)4 + 2 —%(—2)4 +2=4
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Edappoyn 2: Bpeite TNV TLHI] TOU TAPAKATW OPLORUEVOU OAOKATPWLATOG

2

= j(x3+1)dx

-2

[Told eival n ouvAptnon Tov oAoKANpwveTal (oAokAnpwOeioca ouvdaptnon);
fx)=x3+1

Bpeite pla apyikn] ouvaptnon 1] Tapdyovco GUVAPTIOoT 1) avIutapdyovoo g f(x)

dF (x)

1
F(x)=Zx4+x+c, CER Mpdypotin F'(x) = ——=x>+1= f(x)

B
J(x3 +1dx =F(2)—F(-2) = [F(x)]%, jf(x)dx =F(p) - F(a)

OOO0A

](x3+1)dx =F(2)—-F(-2) =%(2)4+2+c—%(—2)4+2—c=4




\ Nl
I OUPIOYES

Edappoyn 3: Bpeite TNV T TOU TAPAKATW OPLOUEVOU OAOKAT POHATOG
1

Izjxsdx

0

[Told eival n ouvAptnon Tov oAoKANpwveTal (oAokAnpwOeioca ouvdaptnon);
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Edappoyn 3: Bpeite TNV T TOU TAPAKATW OPLOUEVOU OAOKAT POHATOG

1

Izjxsdx

0

[Told eival n ouvAptnon Tov oAoKANpwveTal (oAokAnpwOeioca ouvdaptnon);

flx) = x®

Bpeite pla apyikn] ouvaptnon 1] Tapdyovco GUVAPTIOoT 1) avIutapdyovoo g f(x)
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Edappoyn 3: Bpeite TNV T TOU TAPAKATW OPLOUEVOU OAOKAT POHATOG
1

Izjxsdx

0

[Told eival n ouvAptnon Tov oAoKANpwveTal (oAokAnpwOeioca ouvdaptnon);

Fx) = x5
Bpeite pla apyikn] ouvaptnon 1] Tapdyovco GUVAPTIOoT 1) avIutapdyovoo g f(x)
F(x) = %x6 Mpdypatin F'(x) = dF(x) x® = f(x)
1 J55 GOO0A
f xSdx = F(1) — F(0) = [F(x)]L | reodx=r ) - F
3 a

1

fx5dx =F(1) - F(0) = %(1)6 —%(0)6=%

0
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Edappoyn 4: BpELTE TNV TLU] TOU TTAPAKATW OPLOREVOU OAOKANPWOLATOG

T
2
I = j cos(2x) dx
0
[Told eival n ouvAptnon Tov oAoKANpwveTal (oAokAnpwOeioca ouvdaptnon);

f(x) = cos(2x)

Bpeite pla apyikn] ouvaptnon 1] Tapdyovco GUVAPTIOoT 1) avIutapdyovoo g f(x)
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Edappoyn 4: BpELTE TNV TLU] TOU TTAPAKATW OPLOREVOU OAOKANPWOLATOG

VA
2
I = j cos(2x) dx
0
[Told eival n ouvAptnon Tov oAoKANpwveTal (oAokAnpwOeioca ouvdaptnon);
f(x) = cos(2x)
Bpeite pla apyikn] ouvaptnon 1] Tapdyovco GUVAPTIOoT 1) avIutapdyovoo g f(x)

1 x
F(x) = 5sin(2x) Hpéyporn F'(x) = 22 = cos(2x) = f(x)

X

OOO0A
T

fcos(Zx) dx =F (2) —F(0) = [F(x)]
0

B
[ reodx =r@) - Fe@

© N[]

p
j cos(2x)dx =F (g) — F(0) = %sin(n) — %sin(O) =0
0
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Edappoyn 5: Bpeilte TV TIUN TOU TAPAKATW OPLOHEVOU OAOKATPWHLATOG

1
I = j(x+ex)dx
0

[Told eival n ouvAptnon Tov oAoKANpwveTal (oAokAnpwOeioca ouvdaptnon);
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Edappoyn 5: Bpeilte TV TIUN TOU TAPAKATW OPLOHEVOU OAOKATPWHLATOG

1
I = j(x+ex)dx
0

[Told eival n ouvAptnon Tov oAoKANpwveTal (oAokAnpwOeioca ouvdaptnon);
f(x)=x+¢e*

Bpeite pla apyikn] ouvaptnon 1] Tapdyovco GUVAPTIOoT 1) avIutapdyovoo g f(x)
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Edappoyn 5: Bpeilte TV TIUN TOU TAPAKATW OPLOHEVOU OAOKATPWHLATOG

1
I = j(x+ex)dx
0

[Told eival n ouvAptnon Tov oAoKANpwveTal (oAokAnpwOeioca ouvdaptnon);
f(x)=x+¢e*

Bpeite pla apyikn] ouvaptnon 1] Tapdyovco GUVAPTIOoT 1) avIutapdyovoo g f(x)

1 , . dF
F(x) ==x%+e* Mpéypor n F'(x) = £ =

5 — x+e* = f(x)

1 B
j (x + eM)dx = F(1) = F(0) = [F(x)]L | reodx=r ) - F
0 a

OOO0A

1

j(x+ex)dx =F(1) — F(0) =—%+e
0
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Edappoyn 6: Bpeite TV TLU] TOU TTAPAKATW OPLOREVOU OAOKANPWHATOG
1

I = j xe* dx
0

[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);
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Edappoyn 6: Bpeite TV TLU] TOU TTAPAKATW OPLOREVOU OAOKANPWHATOG
1
I = j xe* dx
0

[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);

f(x) = xe*

Bpeite [ apyikn] ouvaptnon 1] Tapdyovca cuVAPTI o 1) avIutapdyovoo g f(x)
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Edappoyn 6: Bpeite TV TLU] TOU TTAPAKATW OPLOREVOU OAOKANPWHATOG

1
I = j xe* dx

0
[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);

f(x) = xe*
Bpeite [ apyikn] ouvaptnon 1] Tapdyovca cuVAPTI o 1) avIutapdyovoo g f(x)

Aev gival aueoa epdaveg. EmikANOT KATTOLAG OTPATNYLKNG avadlataéng.

jf()

1

1
szxex dx = fxd(e )dx ESw f(x) =x, g(x) = e*

f df (x) ZTPUATIYLKI) TTULPAYOVTLKTG

dx = [f(x) g(x) g(x) dx OAOKAT| pWONG

dx
0 0



L, Hipelgiioys

L/’

Edappoyn 6: Bpeite TV TLU] TOU TTAPAKATW OPLOREVOU OAOKANPWHATOG

1
I = j xe* dx

0
[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);

f(x) = xe*
Bpeite [ apyikn] ouvaptnon 1] Tapdyovca cuVAPTI o 1) avIutapdyovoo g f(x)

Aev gival aueoa epdaveg. EmikANOT KATTOLAG OTPATNYLKNG avadlataéng.

jf()

1

1
szxex dx = fxd(e )dx ESw f(x) =x, g(x) = e*

f df (x) ZTPUATIYLKI) TTULPAYOVTLKTG

dx = [f(x) g(x) g(x) dx OAOKAT| pWONG

dx
0 0

O600A
j () dx = F(B) — F(a)

1
I = [xe*]} —jexdx =(e-0)—-(¢—-1)=1

0
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Av f "& g’ ouvveyeig ouvaptoelg oto [a, B]. Ioyvel

j 0 ax = (160 gLl f YD) 500 d
Edappoyh 7: TTaparyovTiks oAOKARpeon
I=fxexdx - fxdilexx) d
ESG f(x) = x, g(x) = e*

B

I = [xex]g — J e*dx = (,Beﬁ — ae“) — (P —e®) = ef(f—-1) — e*(a—1)

a
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Edappoyn 8: Bpeite TV TIHI TOU TAPAKATW OPLOHUEVOU OAOKATPWLATOG
B

I = jxcos(xz + 1)dx
a

[Towd eival n cuvAptnon Tov oAokANpwvetal (oAokAnpwOeioca ocuvdptnon);
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Edappoyn 8: Bpeite TV TIHI TOU TAPAKATW OPLOHUEVOU OAOKATPWLATOG
B

I = jxcos(xz + 1)dx

a

[Towd eival n cuvAptnon Tov oAokANpwvetal (oAokAnpwOeioca ocuvdptnon);

f(x) = xcos(x? + 1)
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Edappoyn 8: Bpeite TV TIHI TOU TAPAKATW OPLOHUEVOU OAOKATPWLATOG
B

I = jxcos(xz + 1)dx

a

[Towd eival n cuvAptnon Tov oAokANpwvetal (oAokAnpwOeioca ocuvdptnon);
f(x) = xcos(x? + 1)

Bpeite [ apyLkn] ouvaptnon 1 Tapdyovca cuvAapTnon 1) aviutapidyovoo g f(x)
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Edappoyn 8: Bpeite TV TIHI TOU TAPAKATW OPLOHUEVOU OAOKATPWLATOG
B
I = jxcos(x2 + 1)dx

a
[Towd eival n cuvAptnon Tov oAokANpwvetal (oAokAnpwOeioca ocuvdptnon);

f(x) = xcos(x? + 1)
Bpeite [ apyLkn] ouvaptnon 1 Tapdyovca cuvAapTnon 1) aviutapidyovoo g f(x)
Aev sival dpeoa epdaveés. H avayvoplon o0vOeINg ouvapInong MToPAKLVEL OTNV A YT LETUBANTIG

B o) 9(B) TTPATNYLKY] HE aAAYN
| rloen L ax f f@du= [ feodu | perapaneic
- 9@ u=g(x)=x*+1
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Edappoyn 8: Bpeite TV TIHI TOU TAPAKATW OPLOHUEVOU OAOKATPWLATOG
B
I = jxcos(x2 + 1)dx

a
[Towd eival n cuvAptnon Tov oAokANpwvetal (oAokAnpwOeioca ocuvdptnon);

f(x) = xcos(x? + 1)
Bpeite [ apyLkn] ouvaptnon 1 Tapdyovca cuvAapTnon 1) aviutapidyovoo g f(x)

Aev sival dueoa epdpaveg. H avayvwplon o0vOeTng cuvApTnong TapakLvel otnv aAAayn HETAPANTIG.

B o) 9(B) TTPATNYLKY] HE aAAYN
| rloen L ax f f@du= [ feodu | perapaneic
9@ u=g(x)=x*>+1

B B
1
I = jxcos(x2 + Ddx = f cos(x? + 1)5 (x% + 1) dx

a a
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Edappoyn 8: Bpeite TV TIHI TOU TAPAKATW OPLOHUEVOU OAOKATPWLATOG
B
I = jxcos(x2 + 1)dx

a
[Towd eival n cuvAptnon Tov oAokANpwvetal (oAokAnpwOeioca ocuvdptnon);

f(x) = xcos(x? + 1)
Bpeite [ apyLkn] ouvaptnon 1 Tapdyovca cuvAapTnon 1) aviutapidyovoo g f(x)

Aev sival dueoa epdpaveg. H avayvwplon o0vOeTng cuvApTnong TapakLvel otnv aAAayn HETAPANTIG.

g( ) 9(B) TTPATNYLKY] HE aAAYN
f Floen ™2 f f@du= [ fdu | perapnuic
o u=g(x)=x>+1
7 : OO0A

1
I = jxcos(x2 + 1)dx = f cos(x? + 1)5 (x* +1)dx jf(x)dx =F(B) — F(a)

a

a
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Edappoyn 8: Bpeite TV TIHI TOU TAPAKATW OPLOHUEVOU OAOKATPWLATOG
B

I = jxcos(x2 + 1)dx
a

[Towd eival n cuvAptnon Tov oAokANpwvetal (oAokAnpwOeioca ocuvdptnon);

f(x) = xcos(x? + 1)

Bpeite [ apyLkn] ouvaptnon 1 Tapdyovca cuvAapTnon 1) aviutapidyovoo g f(x)

Aev sival dueoa epdpaveg. H avayvwplon o0vOeTng cuvApTnong TapakLvel otnv aAAayn HETAPANTIG.

B () 9(B) TTPATNYLKY] HE aAAYN
[ rgen ™2 ax = f f@du= [ feodu | perapaneic
- 9@ u=g(x)=x*+1
I—B 2 1d—ﬁ 24 1)1 (a2 4+ 1)d ooon
—jxcos(x +1) x—fcos(x + )E (x“+1)'dx jf(x)dx—F(,B) F(a)
g(B) B?+1

1 1 1
I = f Ecosudu=5 f cosudu=z[sin(,82+1)—sin(a2+1)]

g(@) a?+1



1
o X 5 Y u=g(x) 6 € fw ¢
Av f & g’ ouvveyeig ouvaptnoelg, pe u=g(x), du=g’ (x)dx , u=g(a) & u,=g(p)
g(B)
dg(x
j Fla@en L2 ax j fdu= | faodu
\ \ g(a)
Edappoyn 8 OAOKAN pWHA HE aAAXYT) HETABANTIIG
’ 1
I = jxcos(x2 + 1)dx = J cos(x? + 1)5 (x% + 1)'dx
a a , _ ;o du Néa opra!
Néa petapintn! 9'®x) _/(x2 1= dx = g(a) = 241
u=g(x)=x*+1,eve f(u) = %cosu. IoyVeL du = (xz’(—i— 1)’ dx Z;_EgggB);c,Z’Z + 1'

g(ﬁ)l 1 B?+1 1
I = j Ecosudu =5 ] cosu du = 5 [sin(% + 1) — sin(a? + 1)]

g(a) a?+1
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Edappoyn 9: Bpeite TV TLH] TOU TAPAKATW OPLOREVOU OAOKANPWHATOG
1

I=j5xezx2+5dx
0

Bpeite o apykn] ouvaptnon 1] Tapayovca cuVAPTI o 1) AvVIUtapayovoo the f(x)

Aev sival dpeoca epdaveg. H avayvoplon o0vOenNg ouvaptnong Tapakivel otnv aAlayn HeETaBANTIG.

ITpatnyikn pe aAroayn perapintg u=g(x) =2x>+5>=

, , du 1
u=g(x) = 2x% +5 Nea petafAnt! T 4x = du = 4x dx = dx = Edu
u; = g(0) =5, Néa épra!
u, = g(1) =7

7 7
I = jEe“du=5j e“du=5(e7—es)
4 4 4
5 5
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Edappoyn 10: BpEeite TV TIHN TOU TTAPAKATW OPLOHUEVOU OAOKAT)PWHLATOG

2

x®2+3x—1
I=j dx
X

1
[Told eival n cuvdaptnon mov oAoKANpwvetal (oAokANpwOeioa cuvdaptnon);

x> +3x—-1
f(x) = .

Bpeite [ apyikn] ouvaptnon 1] Tapdyovca cuVAPTI o 1) avIutapdyovoo g f(x)

Agv gival queoca epdaveg. Amatteital kamola eneCepyaoia.

2 2 2 2
x% +3x — 1 1 %%’ , , 1
Izj dx =jxdx +3jdx—f;dx =7 +3[x]1—[lnx]1=2—5+3—1n2
1 1 1

X
1 1
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Edappoyn 11: YmoAoyiote tnv tayvtnta kot 6€on ya kivnon pe ota@epn emtayuvon
o.

. ; AUOo1 1: OAOKANPWOT) LLE XPTIOT)
/ D OPLOUEVOU OAOKANPWLLATOG
dv(0) [2 g~ [ aae
= = =
dt dt’

to to

= u(t)-v(t)=a(t-t) = v()=v()+a(t-t,)

t

t t
dx(t) ., , o
j dt’ = jv(to)dt + «a l(t t,)dt

dt’

to to
= x(t) - x(t,) = v(t,) (t-t) + %(tz- t2) —at,(t—t,)

= x(t) = x(t,) + v(t,) (t-t,) +=(t —t,)?

ETOUEV®GS YL TOV TPOaOLOPLoUO NG BE0MG Kol TorXUTNTAG TOU KLVNTOU AITALTETAL 1)
yvwor g 0€omg Tou x(t,) Kot TG TaUTNTAG TOL U(t,) O KATOLX XPOVLKT] OTLYWN) t=t,.




ol N o)
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Edappoyn 12: YroAoyiote v tayvtnta kot 0€omn yia kivnon pe otabepn emtdyvvon

Q. AVoM 2: OAOKANPWOT) HE PN O
- QOPLOTOU OAOKAPWHATOG
dwt) W) 4 j dt = v(t) = at +
=a = = (04 >V =a C
dx(t t a
di) = at+ c;=> jﬁdt = f(at + c)dt = x(t) = Etz + ct+cy

AMA KoL TTAAL YO TOV TTpoodLloplopd G B€omG Kat ToryVTNTag TOL KLIvNToU amatteital
T YVWOT] TwV oTafepwv ¢, KL C,. AUTO Yivetal Kot TTAAL av VTTAPYEL YVWOoT) TG O€ong
TOU X(t,) KOl TNG TaVTINTAG TOVL U(t,) O€ KATOLA XPOVLIKN OTLyur) t=t,.

t=t,: v(t) =at,+c, =c,=v(t,) -at,

o

t=t,: X(t,) = —tZ+ cito + ¢y = ~tZ +(v(t,) - at,)ty + ¢y
a a
= ¢y =x(t) - Etg — (u(t) — at,)t, = x(t,) + Etg —u(t)t,

u(t) =v(t)+a(t-t)
X(t) = x(t,) + U(t,) (t = t,) + = (t —t,)?
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Edappoyn 13: Kivinon pe pertafintm emrayvvon cfl(t) =—-bv(t), b>0.

w6 o . dt,lnv(t')t
v(t U . ,
dt =—bU=>;E=—b$j dt’ = fbdt
to to
= Inv(t) —Inv(t,)=—b (t — t,) = In v(( )) — Ine—b(t—to)

= v(t) = v(t,)e Pt~ t)

jdx(t) dt’ = v(t,) j ~b(t'=to) gt" = x(t) — x(to) = —U(tO) [e—b(t—to) _

dt’ b

to

=>x(t) = x(t,) + v(t") [1 — e P(t—t)]

u(t): ylat = o 10TEUVU = 0
U(to)

x(t): ywt— oo 10TE X > X(t,) + —= -




[letgetgabypticunel
Edappoyn 14: BpEeite TIg HEPLKEG TAPAYWYOULGS 1°° Kat 2°° BaOpov tng cuvaptnong
f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

b _, Y_, U

=7, 2, =7
d0x dy 0z
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Edappoyn 14: BpEeite TIg HEPLKEG TAPAYWYOULGS 1°° Kat 2°° BaOpov tng cuvaptnong

f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

of , of
—=6x’+yz=g(x,y2), Z-=xz+2cos(2y+1)=h(xy,2),

1
ax ay __xy+g—p(x;}/;z)

0z
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Edappoyn 14: Bpeite TG pHEPLKEG MAPAYRYOUGS 1%V Kol 2°° BaOpov TG cuvapToNG

f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

g=6x2+yz=g(xyz) g=xz+2cos(2y+1):h(xyz) g=xy+l=p(xyz)
ax ) ) ) ay ) ) ) aZ Z ) )
d 0 d
ox dy oz

0 0 (of\_og __ 9 _ 0 (of\_dg *f of\ _dg
dx2  dx\ox) @x ~  0dyox Ody\ox) a9y dz0x  9z\ox) 9z
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Edappoyn 14: Bpeite TG pHEPLKEG MAPAYRYOUGS 1%V Kol 2°° BaOpov TG cuvapToNG

f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

g=6x2+yz=g(xyz) g=xz+2cos(2y+1):h(xyz) g=xy+l=p(xyz)
ax ) ) ) ay ) ) ) aZ Z ) )
d 0 d
ox @ oz

°f _ 0(0f\_og_ ®f _ 0 (of\_dg _ 0)f 0 (3f\ _dg
axz  ox\ox) ax * ayox aya oy ° dzox  odz\ox) a8z °



Letg)et

Edappoyn 14: Bpeite TG pHEPLKEG MAPAYRYOUGS 1%V Kol 2°° BaOpov TG cuvapToNG

f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

0
% =6x’+yz=g(x,y,2),

9
ax
°f _ 0 (of\_9g _
ox2  ox\ox) ox °F
oh
- =7

0*f 0 (of
dxdy dx\dy) odx

9,
—f =xz+ 2cos(2y + 1) = h(x,y, z),

dy

9

dy
*f a8 (of\ ag
dyox  ay\ax) ay °
0°f 9 (3f\ _9h __
dy?  ody\oy) oy

af

E =Xy +
0*f B 0
0z0x 0z
0*f %,
0zdy 0z

(
(

of

af
dy

)

)

_9g _
_az_y

oh
— —?

9z



Tleigetgahpiicunel
Edappoyn 14: Bpeite TG pHEPLKEG MAPAYRYOUGS 1%V Kol 2°° BaOpov TG cuvapToNG

f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

ﬁ=6x2+yz=g(xyz) g=xz+2cos(2y+1):h(xyz) i=xy+l=p(xyz)
0x AR dy e 0z Z Y
d d d
ox dy oz
0*f _ 0 <6f> _ ag 1oy 0*f _ 0 <6f> _ ag _, 0*f _ i(i) _ ag .
0x? 0x\Ox dx dyox dy \ 0x ay 0z0x 0z \ 0x 0z

0*f d (0f doh 0*f d (0f oh _ 0*f d (0f oh
= =—=1z — = —|==— | =5—=—-4sinQy + 1) = —|=—)|=5—=x
dxdy  dx\0dy dx dy? dy \dy ay 0z0dy 0z \dy 0z



Lete)et

Edappoyn 14: Bpeite TG pHEPLKEG MAPAYRYOUGS 1%V Kol 2°° BaOpov TG cuvapToNG

f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

9,
£=6x2+y2=9(x'3"z)'
d
0x
0*f 0 (of _99 _
d0x? dx\dx) ox g
0*f _ 9 (af\ _oh _
dxdy  9x \dy Tox
0*f _ 9 (of\ _dp __
oxdz  ox\oz) ax

daf
@—xz+2cos(2y+1)—h(x,y,z), E—xy+ =p(x,y,2)
0 9,
dy 9z
2f 9 (of\ adg 2f  a(of\ ag
dydx _ dy\ax) ay dzox  0z\ox) oz °
0? d (0 oh 0? d (0 oh
—f=——f =—=—4sin(2y + 1) ! =——f =—=X
dy?  dy\dy dy d0zdy 0z \0dy 0z
0’f _ a (9f\_op __ 0’f _ 3 (3f\ _dp
dydz ody\oz) ady 0z2 0z\0z) 9z
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Edappoyn 14: BpEeite TIg HEPLKEG TAPAYWYOULGS 1°° Kat 2°° BaOpov tng cuvaptnong

f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

=xz+ 2cos(2y + 1) = h(x,y, z),

)
£=6x2+yz=g(X,y,Z):
)
0x
0*f 9 (of _9% _ .,
d0x?  odx\dx) ox g
02f B 0 [(0f _ah_
dxdy  9x \dy “ox
0°f 0 (9f\ _9dp _
9xdz  ox\oz) ox °

dy

0

dy
0°f 0 (of\ dg _
dydx 9y \ox _ay_Z
0*f d (0f dh

= = — = —4sin(2 1

dy? 6y<f9Y> dy sy + 1)
0*f 9 (df\ Op
dydz 0y \o0z _ay_x

f_ _
0, =t =p(x,y,2)

)

0z
*f o (of\ dg
0z0x _ odz\ox) oz °
0’f 9 (of\ oh
9zay  9z\ay) oz
’f a8 (3af\ ap —1
0z2  9z\dz) 0z z2
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Edappoyn 14: BpEeite TIg HEPLKEG TAPAYWYOULGS 1°° Kat 2°° BaOpov tng cuvaptnong

f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

of B af B af 1
P 6x°+yz=g(x,y,2z), 3y " xz+ 2cos(2Qy + 1) = h(x,y,2), 5, = XY + = p(x,y,2)

d 0 d

d0x dy dz
0*f 9 (of\ 0dg _ 1 0’f 9 (of\ dg _ 0*f 0 (of\ dg _
axz  ox\ox) ox Y ayox  oy\ax) oy ° dzox  dz\ox) oz
0*f 0 (0f\ Oh 0*f 0 (0f\ Oh _ 0f 0 (0f oh

= =— =7z = = — = —4sin(2y + 1) = —|—]==—=x

dxdy  0dx\0dy 0x dy? dy \dy dy dzdy 0z \Jdy 0z

X

02f a(af)_a_p_ 02f a(af)_a_p_

_ B azf_ d (of _ap -1
0xdz 0dx\0z _ax_y ayaz_ay 0z _ay_ -

022~ 0z \ 0z 0z  z2
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Edappoyn 14: BpEeite TIg HEPLKEG TAPAYWYOULGS 1°° Kat 2°° BaOpov tng cuvaptnong

f(x,y,z) = 2x3 + xyz + sin(2y + 1) + In(32)

of B af B af 1
P 6x°+yz=g(x,y,2z), 3y " xz+ 2cos(2Qy + 1) = h(x,y,2), 5, = XY + = p(x,y,2)

d 0 d

d0x dy dz
0*f 9 (of\ 0dg _ 1 0’f 9 (of\ dg _ 0*f 0 (of\ dg _
axz  ox\ox) ox Y ayox  oy\ax) oy ° dzox  dz\ox) oz
0*f 0 (0f\ Oh 0*f 0 (0f\ Oh _ 0f 0 (0f oh

= =— =7z = = — = —4sin(2y + 1) = —|—]==—=x

dxdy  0dx\0dy 0x dy? dy \dy dy dzdy 0z \Jdy 0z

X

02f a(af)_a_p_ 02f a(af)_a_p_

_ B azf_ d (of _ap -1
0xdz 0dx\0z _ax_y ayaz_ay 0z _ay_ -

022~ 0z \ 0z 0z  z2
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Edappoyn 15: YTOAOYIOTE TO TAPAKATW SUTAG OAOKAN P

1 2 1 2
Amé ™ ¢pUon Tov mpofANUATOS Elval YVwoTo
_ 2 - 2 n n POPATIHATOG YV
I_j j Xy dx dy _j (J Xy dx) dy old ival Ta 0pla tng k&be peTaffAnTNG

2 2 x 2 2 Onwg Kat otnv mepintwon e HEPLKNG
I, = j Xy dx = y2 j xdx = y2 [—] = 2y2 TAPAYWYLONS “w¢ Pog x” OAES ol
0 0 2 0 AMeg petafAntég avripetwmidovral wg
otaBepéq.
1 ITpoxwpovue otV 0AOKANPpwaON agov
1 1 3 ExeL puelvel uoévo uia petaPAntn.
I ij dy—ZJy dy—2[ ]
0 0 3 0



Llelgetagapyticunel

Edappoyn 16: Bpeite ™ pdla Aettiig paBoov punkoug L. H ypapkn mukvotnta g
dlvetal amod ) ovvaptnon:

x r 14 14
_ i Cpappkn mokvotnta padag
xX) = 1+
p(xX) = pol L) (Mdala/Mnkog).
Ax L
@ — @
O X Ax: MNKoOG OTOLYELWOOUG TN HLATOG.
Am = p(x) Ax

p(x): MetafAdAAeTal KATAG UKOG NG
YPOHUNG prjkoug L.

OAwn) Méla paBSouv Edv Ax —» 0 tote dm = p(x) dx.
L L L L
X X
M = f dm=jp(x)dx=jp0(1+ Z)dx=fp0dx+jp0 de=
paBdog 0 0 0 0



