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2AE mpwTns Taéns

Y _fey)  h Y =fly)

¢oTw OTL f(x,y) =f(X)

TOTE
/ Y(x) d= / Flx) dx+C,
dnAadn
y(x) = /f(x) dx+C.
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[Topaderyua

vy’ = —4x

9/y dx+4/xdx—
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[Topaderyua

vy’ = —4x.

9/y dx+4/xdx—

9/ydy+2x2—C:>9y2+4x2—2C
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[Topaderyua

vy’ = —4x.

9/y dx+4/xdx—

9/ydy+2x2=C:9y2+4x2=2C
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[Tapaderypa

Yy +yx=x.
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Yy +yx=x.
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[Topaderyua

Yy +yx=x.

/
Y =X = /d—y:/xdx
I -y I -y
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[Topaderyua

Yy +yx=x.

/
Y =X = /d—y:/xdx
I -y I -y
2
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[Topaderyua

Y +yx=x.

/
I —y I

2
—In|l —y|= +C = y=1+C 72
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[Topaderyua

Y +yx=x.

/
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2AE mpwTns Taéns

Y_foey) Ay =fly)
¢oTw OTL f(x,y¥) =f(y)

I

% =10)= dy i)

x(y) =

TMapadsiypata
y =ky =y = Cek.

d I
s F=y’=>y=¢5 a1 y=0
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[Topaderyua

TToco pokpid Ba éxel pbdoel éva OXNUa TTou KiveiTal pe
TayUTnTa e”/? uéTpa To SeuTePOAETTO OF 2
deuTepodeTa Kol TTooo oe 10 deuTepoAemTa;

X =e’? = x(t) = 2¢”% + C.
0=x(0)=2e%24+C=2+C=C=-2.

x(t) = e’? — 2.

x(2) = 2e¥? -2 ~ 3.44 uétpa, x(10) = 2e' Y22 ~ 294 uétpa.
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[Topaderyua

TToU Ba PpilokeTal éva Oxnua TNy Xpovikn oTiyurn t = 10

av emITaXUVEL pe pubud tzs% KOl TNV XPOVIKT] OTlyun

t =0 PplokeTal og amdéoTaon | péTpou amd TNV aPXIKN
Tou Béom kou kiveitan pe TayxutnTa 107,

X" =12, x(0) =1, X'(0) = 10.
Av Béooupe X' =v
v =12, v(0) = 10,

AUCOUNE WS TTPOS V, KAl KATOTIIY OAOKATIPVOUNE Y1 V&
Bpoupe TO X.
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[Tedia kKoTeuBUvoewy

y' =f(x,y) = Tiun s KAions Tns y ot k&fe onueio Tou
ETITEDOU (X,Y).
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[Tedia kKoTeuBUvoewy

y' =f(x,y) = Tiun s KAions Tns y ot k&fe onueio Tou
ETITEDOU (X,Y).

2xnua : To medlo kaTeuBlvoewy Tns ¥y = xy Kol n Avon Trou
ikavoTrolel Tis ouvlnkes y(0) = 0.2, y(0) =0, ka1 y(0) = -0.2.
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Yrapén kou povadikétnTar Alaywpioipes E§iodoels

SAE mpootns tédns Tedio KareuBlivoewy
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[Tedia kKoTeuBUvoewy

X8 onueio Tou

lons TS y o€ K&
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y' =f(xy)
ETITEDOU (X,Y).
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Eppeoes AUoeis OMok

olues E§iomoes

Ymapén ko povadikdétnTa Alaywpl

ZAE mpatns tééns Tedla KateuBlvoewy

0000000

[Tedia kKoTeuBUvoewy

io Tou

Be onpe

lons TS y o€ K&

1

A

Y =f(xy) = 1M s K
(

)

XYy

14
ETTITTEOOU

BUvoewy Tns ¥y = xy ko mn AUomn Tou

lo KoTeU

To 1red

S -

0.2, y(0) =0, ka1 y(0) =-0.2.
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Elpaote pnyavikol H/Y

Xpnion Aoyiopikou!


http://www.math.psu.edu/cao/DFD/Dir.html

ZAE mpcotns T&Ens TMedla KateuBlvoewy Ymapén xon povadikdétnTta Alaywpioipes E§iomoels ‘Eppeces Avoels OMok
0000000

Y1apén ka1l povadikoTnTo

Yy =flxy) y(x0) = Yo

(i) Ymapyer AUon;
(i) Eivar n AYon povadikn (e&v utdpyel);
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Y1apén Kol povadikoTNnTa

Yy =fxy).  y(xo)=yo.
(i) Ymapyer AUon;
(i) Eivar n AYon povadikn (e&v utdpyel);
TMapaderypa:
y =1 y(0)=0=y=In|x|+C.



Yrroapén kou povadikdTnTa

Oewpnua Tou Picard

Ocpnua E&v 1 f(x,y) elvar ouvexns kan edv 1
TAP&y WYyos % UTTAPXEL KOl €IVl CUVEXTS O€ KATTOLX
TePIOXT) YUPpw oo To (Xo,Yg), TOTE M AUom Tou
TPoPANUaTOS

Yy =fxy),  y(xo)=yo.

uttapyel (TouAdyloTov yia K&Tola X) Kal gival povadikm.



Yrroapén kou povadikdTnTa

Oewpnua Tou Picard

Ocpnua E&v 1 f(x,y) elvar ouvexns kan edv 1
TAP&y WYyos % UTTAPXEL KOl €IVl CUVEXTS O€ KATTOLX
TePIOXT) YUPpw oo To (Xo,Yg), TOTE M AUom Tou
TPoPANUaTOS

Yy =f(xy), y(x0) = yo.

uttapyel (TouAdyloTov yia K&Tola X) Kal gival povadikm.
TMapadeiypaTa

l.y'=5y0)=0
2.y'=2l y(0)=0
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Y1rapén kol povadikoTnTo

Map&darypa: y' =1, y(0)=0=y=In|x|+C.
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Y1rapén kol povadikoTnTo

Map&darypa: y' =1, y(0)=0=y=In|x|+C.

Syfua : Tedlo dieublvoewy Tns ¥ = L kot s y' = 24/]yl.
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Eppeoes AUoeis OMok

Ymopén kon povadikéTnTa Alaywpioiues Elowoeis

&ns Tledia KareuBivoewv
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2AE mp
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Ymopén Kol povadikOTNTX

1

y(0)=0=y=In|x|+C.
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[Tpoooxn oTov yopila



ZAE mpotns T&éns TMedia KateuBivoswy Ywopén kan povadikétnra Alaywpiocipes E§iodoeis ‘Eppeoes AUosis Olok
0000000

[Tpoooxn oTov yopila
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[Tpoooxn oTov yopila
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[Tpoooxn oTov yopila

OUVETTWS
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[Tpoooxn oTov yopila

y?
apa
x:_—]+C,
OUVETTWS
|
Y=«
oTToTE | |
y(O):A:>C:Z:>y: l
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Aaywpioipes E§lowoeis

TMow oty
Y =fxy),
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Araywpioipes ESiowoeis

TMow oty
Y =fxy)

‘Ectw 611

fxy) =f()9),
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Araywpioipes ESiowoeis

TMow oty
Y =f(xy),
'Ectw 0TI
flxy) =f(x)g(y).
ToTe

Yy =f(x)g9(y).
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Araywpioipes ESiowoeis

TMow oty
Y =f(xy),
'Ectw 0TI
flxy) =f(x)g(y).
ToTe

Yy =f(x)g9(y).

B o= D oo [ [ fod
& =fg) = s =fdx= [ = [frdrerc



ﬂapdSEIY“a

/

y =Xxy.

Y PRI

Q>
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[Topaderyua

/

y =xy.
Mia Avon y = 0.
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[Topaderyua

/

y =xy.

/d;y:/xdx-i-C.
y

Mia Avon y = 0.
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[Topaderyua

/

y =xy.

/d;y:/xdx-i-C.
y

2
|nb/|=x7+c

Mia Avon y = 0.
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[Topaderyua

/

y =x.
Mia Avon y = 0.
/dy:/x dx +C.
y
2
|nb/|:%+c

IN[e S
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[Topaderyua

/

y =x.
Mia Avon y = 0.
/dy:/x dx +C.
y
2
|nmz%+c

IN[e S
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Ké('rroog 010 TTPOCEKTIKA

=f(x)g(y)
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KaTrws Tolo TTpooekTIKG

*fg(y

H y =y(x) eivar cuvdptnon tou x. Opws Kal M % elvan
ouvapTnon Tou x!
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KaTrws Tolo TTpooekTIKG

*fg(y

H y =y(x) eivar cuvdptnon tou x. Opws Kal M % glvou
ouvapTnon Tou x!



ZAE —rp o'mg T&Ens TTedia KareuBivoewy Ymapén ke povadikétnra  Alaxwploipes E§iodoels ‘Eupeces Aloels

KaTrws Tolo TTpooekTIKG

*fg(y

H y =y(x) eivar cuvdptnon tou x. Opws Kal M % elvat
ouvapTnon Tou x!

oAy
90 dx f(x)

OAokAnpwvoupe Kal Ta dUO PEPT) WS TIPOS X.

/g(ly) Zi dx—/f(x) dx+C.

OMoxk



Aoy wpioiues ESlomoeis
KaTrws Tolo TTpooekTIKG

*fg(y

H y =y(x) eivar cuvdptnon tou x. Opws Kal M % elvat
ouvapTnon Tou x!

oAy
90 dx f(x)

OAokAnpwvoupe Kal Ta dUO PEPT) WS TIPOS X.

|
Y dx = / x) dx+C.
/ aly) dx i
AMay1) peTaBANTOY

/gl(y) dy:/f(x) dx+C.
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‘Eppeoss Atoeis

r_ Xy
YTy
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‘Eppeoes Auoeig

r_ Xy
YTy

y2+ 1

|
d:(-i——)d:xdx
y y =y y y
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‘Eppeoes Auoeig

r_ XY
v
yi d —(y-l—l) dy = x dx
y y
2 2
Y =
2—i—ln[y|—2+C
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‘Eppeoes Auoeig

P XY
v
2
y+ld < I)
=|(y+—) dy=x dx
y Y y Y
2 2
Y- -
2—i—ln[y|—2—i-C

y2+2Inly| =x*+C.
‘Eppeon Aton. Emipepaicwon!
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‘Eppeoes Auoeig

Xy
v
y2+]d—<+l>d—xdx
y Y y Y
2 2
Y- _x

5 +Inly| = 7 +C

y2+2Inly| =x*+C.
‘Eppeon Aton. Emipepaicwon!

y <2y+)2/) = 2x.
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‘Eppeoes Auoeig

r_ XY
v
2
y+]d < )
=|y+—) dy=xdx
y Y y Y
2 2
Y- _x
5 +Inly| = 7 +C

y2+2Inly| =x*+C.
‘Eppeon Aton. Emipepaicwon!

y <2y+)2/) = 2x.

Ymapyxel Pepaiws kau n bialovoa Avon y(x) = 0.
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[Topaderyua

X2y =1 -x*>+y? —x*? y(1)=0
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[Topaderyua

X2y =1 -x*>+y? —x*? y(1)=0

X2y = (1 = x2)(1 +y?).



‘Eppeces AUoels
[Topaderyua

X2y =1 -x*>+y? —x*? y(1)=0

XAy = (1 =) (1 +y2).

y I —x y I_I

I +y2 X2 I +y2  x2
arctan(y):_xl—x+C,:y:tan <_X]—X+C>.

Ao v apyikn ouvlnkn, 0 =tan(—-2 + C) éxoupe C =2
(h 2+, ...) Kol KaToANyoupe

y =tan <_Xl—x+2>.



‘Eppeces AUoels

[Topaderyua
PTidyxvoupe KaPE XPMNOIUOTIOIWVTAS PPpaoTd veEPd
(100°C). Met& ato 1’ 1 Beppokpacia T Tou kogé eival
95°C. H feppokpaocia A Tou mepip&rovTos givar 10°C
Kal TpoTIigoupe Tov Kage pas otous 70°C. Tlooo mpéel
Va TTEPIUEVOUE;



‘Eppeces AUoels

[Topaderyua
PTidyxvoupe KaPE XPMNOIUOTIOIWVTAS PPpaoTd veEPd
(100°C). Met& ato 1’ 1 Beppokpacia T Tou kogé eival
95°C. H feppokpaocia A Tou mepip&rovTos givar 10°C
Kal TpoTIigoupe Tov Kage pas otous 70°C. Tlooo mpéel
Va TTEPIUEVOUE;

dT

“r =KA=T), A=10, T(0)=100, T(l)=95.



‘Eppeces AUoels

[Topaderyua
PTidyxvoupe KaPE XPMNOIUOTIOIWVTAS PPpaoTd veEPd
(100°C). Met& ato 1’ 1 Beppokpacia T Tou kogé eival
95°C. H feppokpaocia A Tou mepip&rovTos givar 10°C
Kal TpoTIigoupe Tov Kage pas otous 70°C. Tlooo mpéel
Va TTEPIUEVOUE;

i: KA-T), A=10, T(0)=100, T(I)=95.
| dT

AT dr — K



‘Eppeces AUoels

[Topaderyua
PTidyxvoupe KaPE XPMNOIUOTIOIWVTAS PPpaoTd veEPd
(100°C). Met& ato 1’ 1 Beppokpacia T Tou kogé eival
95°C. H feppokpaocia A Tou mepip&rovTos givar 10°C
Kal TpoTIigoupe Tov Kage pas otous 70°C. Tlooo mpéel
Va TTEPIUEVOUE;

CZ k(A-T), A=10, T(0)=100, T(1)=095.
I (A-T) = —kt+C = A-T =De X T = A—De”*
A-T dt — AT =~k TloRe AT
AnAadm

T=10-De*=100=T(0)=10-D =D=-90



‘Eppeces AUoels

[Topaderyua
PTidyxvoupe KaPE XPMNOIUOTIOIWVTAS PPpaoTd veEPd
(100°C). Met& ato 1’ 1 Beppokpacia T Tou kogé eival
95°C. H feppokpaocia A Tou mepip&rovTos givar 10°C
Kal TpoTIigoupe Tov Kage pas otous 70°C. Tlooo mpéel
Va TTEPIUEVOUE;

CZ k(A-T), A=10, T(0)=100, T(1)=095.
L N IN(A-T) = —kt+C = A-T =De ¥, T = A-De*
A—T dt ’

AnAadm

T=10-De*=100=T(0)=10-D =D=-90
T=10+90e*=95=T(1)=10+90e* = k=
—In 2510 ~ 0.06.




‘Eppeces AUoels

[Topaderyua
PTidyxvoupe KaPE XPMNOIUOTIOIWVTAS PPpaoTd veEPd
(100°C). Met& ato 1’ 1 Beppokpacia T Tou kogé eival
95°C. H feppokpaocia A Tou mepip&rovTos givar 10°C
Kal TpoTIigoupe Tov Kage pas otous 70°C. Tlooo mpéel
Va TTEPIUEVOUE;

CZ k(A-T), A=10, T(0)=100, T(1)=095.
L N IN(A-T) = —kt+C = A-T =De ¥, T = A-De*
A—T dt ’

AnAadm

T=10-De*=100=T(0)=10-D =D=-90
T=10+90e*=95=T(1)=10+90e* = k=
—In 2510 ~ 0.06.

70-10
70 = IO +90e7006t ot — 30— ~ 6 8 AerrTé.
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[(papuikes eflowoels

TMpwns T&éns
Y +px)y =f(x). (N
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[(papuikes eflowoels

TMpwns T&éns
Y +px)y =f(x). (N

[B16TNTES
* H AYon umdpyel opkel va opilovtal o1 p(x) kal f(x)
* H opcAotnTar TNS AUoTs TauTi(eTal pe TNV
opoAOTNTA TwY p(x) Kol f(x)
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MeBodoAoyia emiAuons

Y +p)y = f(x). (2)
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MeBodoAoyia emiAuons

Y +p)y = f(x). (2)

0y’ + r()p(ay = S [r(xy]
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MeBodoAoyia emiAuons

¥+ ply = (x). (2)
0y + r(plaly = 5 [r(xy].

[y = ey ().

TMoapoaTtnpnoTe OTI
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MeBodoAoyia emiAuons

y' +p(Xx)y =f(x). (2)

0y’ + r()p(ay = S [r(xy]

[y = ey ().
TMapatnpnoTe 0TI
® 710 3e16 pepos dev eSapTATOl OO TO Y
® TO QPIOTEPO UEPOS EIVOL T AVTITIOPXYWYOS UIAS
ouvaPTNONS
® UTTOPOUYE VO AUCOUME WS TTPOS Yy



MeBodoAoyia emiAuons

y' +p(Xx)y =f(x). (2)

, _d
r(x)y +r(x)p(xly = 2 |r(xly .
d
- rxy| = rxf ().
TMapatnpnoTe 0TI
To Je10 pepos dev eSapTaTOl OO TO Y

TO OPIOTEPO PEPOS EIVAL T AVTITIOPXYWYOS WA
ouUVapPTNONS

MTTOPOUUE VO AUCOUUE WS TTPOS Y &V yVvwpiloupe
™V r(x)!

ONok
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OAokAnpwTikos TTapayovTas

Bpés r(x) TéTola woTe €&v TNV Tapaywyiocoupe, Ba
T&poupe TNV 11 TNV oUvAPTNOT TTOAAXTTAACIACUEVT
ue p(x).
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OAokAnpwTikos TTapayovTas

Bpés r(x) TéTola woTe €&v TNV Tapaywyiocoupe, Ba
T&poupe TNV 11 TNV oUvAPTNOT TTOAAXTTAACIACUEVT

ue p(x).
r(x) = efp(x)dx



OAokAnpwTikos TTapayovTas
Bpés r(x) TéTola woTe €&v TNV Tapaywyiocoupe, Ba
T&poupe TNV 11 TNV oUvAPTNOT TTOAAXTTAACIACUEVT
ue p(x).
r(x) = efp(x)dx

Mével va k&voupe aviapés Tpaels.

Y +px)y =f(x),
el POdxy! | el PO p(x)y = el POIXF (),
d

- [ J P(X)dxy} — e/ PU0dxg(y)

el P, _ / el POFE(x) dx + C,

y = e~ J Pl < / el PUIXE () dx + C> |

ONok
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[papuikes e€lowoels

¥ +pxly = F(x).
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[(papuikes eflowoels
Y+ pxy =f(x).

(Y +r()p(ay = S [r(xy]
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Mpappikes e§lowoels
y' +p(X)y =f(x).
r(x)y’ +r(x)p(x)y = o(’jx [r(x)_y} '

r'(x) = p(x)r(x) = r(x) = e p(x)dx
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Mpappikes e§lowoels
y' +p(Xx)y =f(x)
r(x)y’ +r(x)p(x)y = o(’i( [r(x)y} '

r'(x) = p(x)r(x) = r(x) = e p(x)dx

+p(x)y =f(x),
eJ p(x)dx /+efp pr(X) _efpx)dx]c(x)’

di [efp x)dx y} — el PUIIXf (),
X

e P)dxy /efp JIf(x)dx + C

y = e_fP(X)dX </ efp(X)de(X) dX+C> .

OMoxk
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[Tapaderypa

Y+ 2y = e y(0)=—1.
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[Topaderyua

Y+ 2y = e y(0)=—1.
p(x) = 2x, f(x) =%, r(x) = e/ PX)dx = &
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[Topaderyua

Y+ 2y = e y(0)=—1.
p(x) = 2x, f(x) = e, r(x) = e/ P dx — e’

exz_y’—i—2xexz_y:e e,
d X2 X
g |y =<
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[Topaderyua

Y +2xy = e X y(0)=-1.

2

p(x) = 2x, f(x) = e, r(x) = e P dx — ox*
exzy’ + 2xexzy = e,
d X2 S
ey =
OAokAnpwvoupe
ex2y =e"+C,
x—x2 —x2
y=e" +Ce ™.
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[Topaderyua

Y +2xy = e X y(0)=-1.
p(x) = 2x, f(x) = e, r(x) = e/ P dx — e’

OAokAnpwvoupe
ex2y — eX + C,
y= e 4 Ce .

Ao Tis apyxikés ouvBnkes —1 =y(0)=1+C=C=-2.
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[Topaderyua

Y +2xy = e X y(0)=-1.
p(x) = 2x, f(x) = e, r(x) = e/ P dx — e’

OAokAnpwvoupe
ex2y — eX + C,
y= e 4 Ce .

Ao Tis apyxikés ouvBnkes —1 =y(0)=1+C=C=-2.

2 2
X—X —X
y=e — 2e7.
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OepeAindes Oewpnua Tou NAoylouou

MTropoupe va yp&youpe To

/f(x) dx+C

ws e&ns }
/f(t) dt+C.
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Oplopeva OAokAnpouaTa

Y 4+py=f(x).  ylxo)=yo



Oplopeva OAokAnpouaTa

Y +p(x)y = f(x), y(x0) =Yo-

Y00 = & laPO < / PO ) gt 4 y0> |
X0

MTropoUpe v UAOTIOIOOUHE TOV TTAPATTAV®W TUTO OTOV
UTTOAOY10TT YIX V& TTAPOUPE TNV TIUN Tns AUons o€
oTolo onueio emifupoupe.




[Topaderyua
Mia Selouevny 100A mepiéxer 10k alatiou SiocAuuéva oe
602 vepou. AidAuua vepou kai aAaTioU TTUKVOTNTAS
0.1x/A eicéyeTon oto Soxeio ue pubud 5A To AemTod Kai
géayeTtar oo To Soxeio ue pubud 3A To Aemto. IMooo
oAatt Ba mepiéxer n Sefauevn) oTav Ba Exer yeuioel;



[Topaderyua
Mia Selouevny 100A mepiéxer 10k alatiou SiocAuuéva oe
602 vepou. AidAuua vepou kai aAaTioU TTUKVOTNTAS
0.1x/A eicéyeTon oto Soxeio ue pubud 5A To AemTod Kai
géayeTtar oo To Soxeio ue pubud 3A To Aemto. IMooo
oAatt Ba mepiéxer n Sefauevn) oTav Ba Exer yeuioel;
x(t) : cA&T1 oTn deapevn TNV oTIypn t

Ax =~ (pubBuds elo0aywys X CUYKEVTPWOT EI0CAYwWYTS)Af —
(pubBuods efaywyns x ouykevTpwon efaywyns)At.



[Topaderyua
Mia Selouevny 100A mepiéxer 10k alatiou SiocAuuéva oe
602 vepou. AidAuua vepou kai aAaTioU TTUKVOTNTAS
0.1x/A eicéyeTon oto Soxeio ue pubud 5A To AemTod Kai
géayeTtar oo To Soxeio ue pubud 3A To Aemto. IMooo
oAatt Ba mepiéxer n Sefauevn) oTav Ba Exer yeuioel;
x(t) : cA&T1 oTn deapevn TNV oTIypn t

Ax =~ (pubBuds elo0aywys X CUYKEVTPWOT EI0CAYwWYTS)Af —
(pubBuods efaywyns x ouykevTpwon efaywyns)At.

dx , , , .

i (puBuos €10y WYTS X CUYKEVTPWOT E10QYWYNS) —
(puBuods e€aywyns x cuykévTpwon e§xywyns).



[Topaderyua
Mia Selouevny 100A mepiéxer 10k alatiou SiocAuuéva oe
602 vepou. AidAuua vepou kai aAaTioU TTUKVOTNTAS
0.1x/A eicéyeTon oto Soxeio ue pubud 5A To AemTod Kai
géayeTtar oo To Soxeio ue pubud 3A To Aemto. IMooo
oAatt Ba mepiéxer n Sefauevn) oTav Ba Exer yeuioel;
x(t) : cA&T1 oTn deapevn TNV oTIypn t

Ax =~ (pubBuds elo0aywys X CUYKEVTPWOT EI0CAYwWYTS)Af —
(pubBuods efaywyns x ouykevTpwon efaywyns)At.

dx , , , .

i (puBuos €10y WYTS X CUYKEVTPWOT E10QYWYNS) —
(puBuods e€aywyns x cuykévTpwon e§xywyns).

dx X > dx 3 05.

dt:(SXO'])_<360+2t “ g teor T
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MMapaderypa (ouveyela)

dx

3
E + —60 T 21’X = 05
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MMopaderypa (ouvexeia)

dx+ 3 B
dt 60+ 2t°

r(t) = exp (/ 603—|—2tdt> = exp (2 In(60 + 2t)> = (60 + 2t)*2.

0.5.
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MMopaderypa (ouvexeia)

dx+ 3 B
dt 60+ 2t°

r(t) = exp (/ 603—|—2tdt> = exp (2 In(60 + 2t)> = (60 + 2t)*2.

0.5.

dx 3
60+ 20¥2 L 60+ 20¥2 2 x = 0.5(60 + 20)¥2,
(60+20) d1+( +20 60+2tx (60+20

d
- [(60+20*%x] = 0.5(60 + 20 Y2,

(60 + 26)¥/ 2 — / 0.5(60 + 2t)2dt + C,
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Mapdderypa (ouveyelx)

dx+ 3 B
dt 60+ 2t°

r(t) = exp (/ 6O3—|—2tdt> = exp (g In(60 + 2t)> = (60 + 2t)*2.

0.5.

dx 3
60+ 20¥2 L 60+ 20¥2 2 x = 0.5(60 + 20)¥2,
(60+20) dz+( +20 60+2tx (60+20

d
- [(60+20*%x] = 0.5(60 + 20 Y2,

(60 + 26)¥/ 2 — / 0.5(60 + 2t)2dt + C,

3/2
x=(60+207 2 [ (0420 —gr i 0.+ 2072

x:w0+m)Wﬂgm0+mf”+cm0+m)yz
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Mapdderypa (ouveyelx)

dx+ 3 B
dt 60+ 2t°

r(t) = exp (/ 6O3—|—2tdt> = exp (g In(60 + 2t)> = (60 + 2t)*2.

0.5.

dx 3
60+ 20¥2 L 60+ 20¥2 2 x = 0.5(60 + 20)¥2,
(60+20) dz+( +20 60+2tx (60+20

d
- [(60+20*%x] = 0.5(60 + 20 Y2,

(60 + 26)¥/ 2 — / 0.5(60 + 2t)2dt + C,

3/2
x=(60+207 2 [ (0420 —gr i 0.+ 2072

x:w0+m)Wﬂgm0+mf”+cm0+m)yz



Mapdderypa (ouveyelx)

Mia Seéoevny 100A mepiéxer 10k alatiou SiocAuuéva o
602 vepou. AiGAuua vepou kai aAaTioU TTUKVOTNTAS
0.1x/A eicayeTor oTo Soxeio e pubud 5A To AemTod Kai
eayeTar amwo 1o doxeio ue pubud 3A To Aemrto. [Téco
oAatr Ba mepiéxer n Sefouevn) oTav Ba Exer yeuioel;

; 60+ 2¢

x(1) 0 +C(60 + 2t)7¥2.




Mapdderypa (ouveyelx)

Mia Seéoevny 100A mepiéxer 10k alatiou SiocAuuéva o
602 vepou. AiGAuua vepou kai aAaTioU TTUKVOTNTAS
0.1x/A eicayeTor oTo Soxeio e pubud 5A To AemTod Kai
eayeTar amwo 1o doxeio ue pubud 3A To Aemrto. [Téco
oAatr Ba mepiéxer n Sefouevn) oTav Ba Exer yeuioel;

60 + 2t
x(t) = 0

+C(60 + 2t)7¥2.

10 = x(0) = 6 + C(60)™% = C = 4(60¥?) ~ 1859.03



Mapdderypa (ouveyelx)

Mia Seéoevny 100A mepiéxer 10k alatiou SiocAuuéva o
602 vepou. AiGAuua vepou kai aAaTioU TTUKVOTNTAS
0.1x/A eicayeTor oTo Soxeio e pubud 5A To AemTod Kai
eayeTar amwo 1o doxeio ue pubud 3A To Aemrto. [Téco
oAatr Ba mepiéxer n Sefouevn) oTav Ba Exer yeuioel;

= 60 + 2t

x(1) 0 +C(60 + 2t)7¥2.

10 = x(0) = 6 + C(60)™% = C = 4(60¥?) ~ 1859.03
AeSapevn yepatn otav 60 + 2t = 100, dnA. otav t =20

x(20) ~ 10+ 1859.03(100) ¥2 ~ 11.86.



 Sogor ™ T TSR KT T et iy Epeions s e one
Mapdderyua

y/=(x_y+l)2.

«Or «Fr «=)>»

Q>
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[Topaderyua
y=k-y+ %

v=x—-y+1 = V=1-y, y=1-Vv.
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[Topaderyua

Y =(x-y+1)>2%

/ / /

v=x—-y+1 = V=1-y, y=1-Vv.

|
de:dXézln

v+ 1
v— 1

2

vV =vi=V=I1v:zs

‘ = x+C,
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[Topaderyua
Y= -y + )72
v=x—-y+1 = V=1-y, y=1-Vv.

[y ——
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[Topaderyua

|

y=(x-y+1)2~
v=x—-y+1 = V=1-y, y=1-V.
vV =vZ = V=1-v2= ! dv=dx = ll E = x+C,
]—v2 2 v— 1
v+ I 262x+2C:>V+] D2x
v— | v— 1

x—y+2 _ 2 _ _
oy = De“* ka1 y = x, Kal y = X + 2.
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[Topaderyua
y=k-y+ %

v=x—-y+1 = V=1-y, y=1-Vv.

v =v2 = v’:l—vzé#dv:dx:>lln E = x+C,
| —v2 2 v— 1
v+ I 262x+2C:>V+] :DeZX
v—1 v—1
x—y+2

5" =De* kary =x katy=x+2.

Dxe?x — x — 2

X—y+2=(x—y)De?* = y= D2 |
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MavTewies

OTav deis | dokipaoe
% y?

vy y?
(cosy)y siny
(siny)y’ cosy
y/ey =4
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ES&iowoeis Bernoulli

Y +p(x)y =q(x)y".

Movtegid: v=y' ™"
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[Topaderyua
xy' +y(x+ 1) +xy> =0, y(h)y=1.
AvTikaTtdoTaon

v :y'_5 :y_4, = vV = —4_y_5y’ = %v’ =y
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[Topaderyua
xy' +y(x+ 1)+ xy®> =0, y(h)y=1.
AvTikaTtdoTaon
_y5
v=y' =yt s Y=y s =y
xy' +y(x+ 1)+ xy°> =0,
D
);y vV +y(x+ 1) +xy° =0,
_TXV’+y_4(x+ 1)+x=0,
_Txv’—i—v(x—i— 1)+x=0,
LA,

X
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MMapaderypa (ouveyela)

L AGe+ )

X

v=4.



2AE mpwTns T&éns TMedia KateuBlvoewy Ymopén kan povadikétnTta Alaywpioiues E§iowoes ‘Eppeoes Avoeis OAok
0000000

MMapaderyua (ouveyeia)

v 4(x+ 1)

X

— —4x
r(x) = exp </ wd)o _ o hx—Ain(x) _ p—tx,—4 _ & T

v=4.
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A

X

- —4x
r(x) = exp (/ 4();—H)dx> _ o hx—Ain(x) _ p—tx,—4 _ & T

x4

v=4.

d [e=* e—4x
_ vl =42
x4 x4

dx

—4x —4s
e "X e
v= 4 ds+ 1,
x4 /] s4

—4s
v =Myt 4/Xe ds+1].
[
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Map&derypa (ouvéyela)

y_ A D)

X

—4x
I’(X) = exp (/ (xl)d ) —4x 4In(x) _ _4XX_4 _ e '

x4

v=4.

d [e=* e—4x
d7|: " v:| =4 ot

v_/ 4

1
. —4s

— et 4/Xe ds+ 1.
[

ds+]

Y= ety 4/Xe4$ds+]
;o os? ’
y= e’
- /4"
wla e et 1)
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Oupoyeveis eSlowoels

MeTaoxnuaTIoONOS

vV =

Y
X
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Oupoyeveis eSlowoels

—F (Y
y=F()
MeTaoxnuaTIoONOS
_y I /
v=" = Yy =v+x/
, , v I
vt+xv' = F(v) = xv' =F(v)—v = _—=—.

'‘Epugon Alon

1
/F(V)_VdV:|n|X|+C
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[Tapaderypa

Py =y +xy, () =1.
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Ay =y +xy,  y()=1.

‘<

y= ) + 2. Metaoynpatiopds v =~



2AE mpwTns T&éns TMedia KateuBlvoewy Ymopén kan povadikétnTta Alaywpioiues E§iowoes ‘Eppeoes Avoeis OAok
0000000

[Tapaderypa

Ay =y +xy,  y()=1.
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[Topaderyua
Xy =y’ +xy,  y(l)y=1.
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y= ) + L. MeTtaoxnuaTiopds v =

X

XV =v2iv_v=yv2

/lzdv:ln\x|+C,
v

=In|x]+C,

—1
T njx[+C
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AuTtovopes Elowoelg

MovTéAa

* To mpoPANua Tou Ko % = —k(x — A).

* TIAnBuouiakd povtédo (PokTnpidia) %? = kP.



AuTtovopes Elowoelg

MovTéAa
* To mpoPANua Tou Ko % = —k(x — A).
* TIAnBuouiakd povtédo (PokTnpidia) %? = kP.
Opiopoi
* Ta onueia Tou x &fova oTa omola exoupe f(x) =0
T Aéue kpiolua onueia.
* AmoTeAoUv AUCEIS TWV QUTOVOUWY £§lI0WTEWY KAl
TIs Aéuye AUoels 100ppoTTias.
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EvoTtafeis AUoeig

Mi& AUon (1) éva kpioluo onueio) Aéyete ‘euoTabng’
OTAV UIKPES DIATAPAXES OTO X OEV OdMYOoUV o€
OUCIXOTIK& S1OPOPETIKES AUCELS Y1a APKETA HEYSGAO f.
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[MTopaderypa - NoyloTikn Efiocwon

d

?)t( — kx(M — x),
TTAnBuouiokd povTédo v yvwpiooupe OTL o TANBUCUOS
evos eidous dev pmopel va utrepPel Tov apibuo M.
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[MTopaderypa - NoyloTikn Efiocwon

d

?)t( — kx(M — x),
TTAnBuouiokd povTédo v yvwpiooupe OTL o TANBUCUOS
evos eidous dev pmopel va utrepPel Tov apibuo M.

5 av x(0) >0,
tILnQO x(t)=40 av x(0) =0,
AY 1 —o av x(0) <O.
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NoyioTikn Eflcwon pe KatavaAwon

Mia opdda avBpwmwy Paciler tTny emiPiwon TN
EKTPEPOVTAS Pl ayEAT (Wwv

'Eotw
* Ta katavoAwvel pe pubBud h {wa Tov Xpovo.
* x mAnBos {wwv (XA&des)
* t xpoévos (¢Tn).
* M elayioTos TANBUCUOS KATw OO TOv OTroio dev
ETMITPETETAL T} KATAVOAwon (wwv.

* k>0 oTafepd avaToapaywyns Twv {Owy.



NoyioTikn Eflcwon pe KatavaAwon

Mia opdda avBpwmwy Paciler tTny emiPiwon TN
EKTPEPOVTAS Pl ayEAT (Wwv

'Eotw
* Ta katavoAwvel pe pubBud h {wa Tov Xpovo.
* x mAnBos {wwv (XA&des)
* t xpoévos (¢Tn).
* M elayioTos TANBUCUOS KATw OO TOv OTroio dev
ETMITPETETAL T} KATAVOAwon (wwv.

* k>0 oTafepd avaToapaywyns Twv {Owy.

dx
9 = kx(M — x) — h.



NoyioTikn Eflcwon pe KatavaAwon

Mia opdda avBpwmwy Paciler tTny emiPiwon TN
EKTPEPOVTAS Pl ayEAT (Wwv

'Eotw
* Ta katavoAwvel pe pubBud h {wa Tov Xpovo.
* x mAnBos {wwv (XA&des)
* t xpoévos (¢Tn).
* M elayioTos TANBUCUOS KATw OO TOv OTroio dev
ETMITPETETAL T} KATAVOAwon (wwv.

* k>0 oTafepd avaToapaywyns Twv {Owy.

dx
9 = kx(M — x) — h.

Kpiowa onueia; A, B — KMEVEM?- 4k
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NoyioTikn E€lowon pe KatavdAwon (h=1, 1.6)
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