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Orismìc Diaforik c ExÐswshc (DE):

K�je exÐswsh, pou susqetÐzei mia �gnw-

sth sun�rthsh me mÐa   perissìterec pa-

rag¸gouc aut c, onom�zetai diaforik 
exÐswsh. Oi diaforikèc exis¸seic mpo-

roÔn na qwristoÔn se di�forec kathgorÐ-

ec, an�loga me th di�stash tou q¸rou s-

ton opoÐo orÐzontai, ton arijmì twn ex-

is¸sewn, kaj¸c kai to eÐdoc aut¸n.

Sun jhc D.E. onom�zetai h D.E. ìpou h

�gnwsth sun�rthsh thc eÐnai sun�rthsh

miac metablht c.

Genik  Morf :

F (x, y, y′, ..., y(n)) = 0, ìpou y = y(x). (1)



Eisagwg .

Poll� eÐnai ta fainìmena sta opoÐa oi

metablhtèc x kai y den sundèontai me th

sqèsh y = y(x) all� up�rqei sÔndesh kai

me parag¸gouc thc metablht c y. Tè-
toia fainìmena eÐnai ta akìlouja:

1. Oi talant¸seic ekkremoÔc.

2. Oi troqièc dorufìrwn.

3. Kataskeu  pterugÐwn fragm�twn.

4. Hlektroteqnik  kai Nauphgik .

5. Seismik� kÔmata.

6. Radienergìc di�spash.

7. Di�dosh kum�twn.



8. Met�dosh jermìthtac stouc kinht rec

kaÔsewc.

OrismoÐ:

1. Diaforik  ExÐswsh 1hc t�xewc,
eÐnai h d.e. sthn opoÐa h t�xh thc parag¸-

gou thc �gnwsthc sun�rthshc eÐnai 1.

2. Bajmìc D.E, miac d.e. onom�zetai h

dÔnamh sthn opoÐa eÐnai uywmènh h par�-

gwgoc an¸terhc t�xhc.

3. LÔsh   olokl rwma D.E. onom�ze-
tai k�je sun�rthsh pou epalhjeÔei th d.e.

Par�deigma:

(y′)2 + y2 = 1. (2)

H y = sin(x) eÐnai lÔsh thc (2).



4. Grammik  D.E.
H (1) lègetai grammik  ìtan h F eÐnai

grammik  sun�rthsh twn y, y′, ..., y(n).

Par�deigma:

L
di

dt
+ Ri = E.

5. Genik  lÔsh thc D.E.:

F (x, y, y′, ..., y(n)) = 0,

onom�zetai h sun�rthsh

y = f(x, c1, c2, ..., cn),

ìpou c1, c2, ..., cn aujaÐretec stajerèc, h

opoÐa perièqei k�je lÔsh thc D.E. ektìc

k�poiwn pou onom�zontai idi�zousec lÔ-

seic.

Par�deigma:

(y′)2 + y2 − 1 = 0.

Genik  LÔsh: y = sin(x + c).

Merik  LÔsh: y = sin(x + π
2).

Idi�zousec LÔseic: y = 1, y = −1.



6. Prìblhma Arqik¸n Tim¸n:

H exÐswsh (1) jewroÔme ìti ikanipoieÐ mia

arqik  sunj kh sto shmeÐo x0 an èqoun

dwjeÐ arijmoÐ c1, c2, ...cn ∈ R, ètsi ¸ste

y(x0) = c1, y′(x0) = c2, ..., y(n−1)(x−0) = cn.

H exÐswsh (1) kai h prohgoÔmenh sunj kh

sunistoÔn èna prìblhma arqik¸n sun-
jhk¸n (tim¸n).

Par�deigma: 'Estw h akìloujh D.E.

y′′ + 9y = x cos y me genik  lÔsh:

y = c1 cos(3x)+c2 sin(3x)+
1

8
x cosx+

1

32
sinx

Na brejeÐ h merik  lÔsh ìtan gia x = 0

eÐnai y = 1 kai y′ = −1.



I. D.E. 1hc TAXHS kai 1ou BAJMOU

Genik  Morf :

P (x, y)dx + Q(x, y)dy = 0, (3)

  isodÔnama

P (x, y) + Q(x, y)y′ = 0.

1. QWRIZOMENWN METABLHTWN

An P (x, y) = ϕ1(x)f1(y) kai Q(x, y) =

ϕ2(x)f2(y) tìte h (3) gr�fetai:

ϕ1(x)f1(y)dx + ϕ2(x)f2(y)dy = 0 ⇔
ϕ1(x)

ϕ2(x)
dx +

f2(y)

f1(y)
dy = 0 ⇔∫

ϕ1(x)

ϕ2(x)
dx +

∫
f2(y)

f1(y)
dy = 0 ⇒ y = ϕ(x, c).



Efarmogèc:

Exis¸seic aut c thc morf c, apoteloÔn

prìtupa fainomènwn apì di�forec perio-

qèc thc teqnologÐac kai twn episthm¸n,

ìpwc QhmeÐa, BiologÐa, Iatrik , Radienèr-

geia, Hlektrismìc, OikonomÐa, k.l.p

Par�deigma (1): Na lujeÐ h akìloujh

D.E.

(1 + y2)dx − (1 + x2)dy = 0 ⇔
dx

1 + x2
=

dy

1 + y2
⇔∫

dy

1 + y2
=

∫
dx

1 + x2
⇔

toxefy = toxefx + c ⇒ y = ef(toxefx + c).



Par�deigma (2): Na lujeÐ h D.E.:

L
di

dt
+ Ri = E ⇔ L

di

dt
= E −Ri ⇔

Ldi = (E −Ri)dt ⇔ L
1

E −Ri
di = dt ⇔

L

R

di
E
R − i

= dt ⇔
di

E
R − i

=
R

L
dt

An oloklhr¸soume èqoume:∫
di

E
R − i

=
∫

R

L
dt ⇔ ln |

E

R
− i| = −

R

L
t + c ⇔

|
E

R
− i| = e−

R
Lt+c ⇔ i =

E

R
− e−

R
Lt+c,

h opoÐa eÐnai kai h genik  lÔsh thc D.E.

Epomènwc gia t = 0, i = 0 (arqikèc sun-

j kec), èqoume ta ex c:

0 =
E

R
− ec ⇔ ec =

E

R
. Telik� paÐrnoume ìti:

i =
E

R
− e−

R
Ltec =

E

R
−

E

R
e−

R
Lt =

E

R
(1− e−

R
Lt).
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2. OmogeneÐc Diaforikèc Exis¸seic:

Orismìc : H diaforik  exÐswsh pr¸thc
t�xhc

y′ = f(x, y);

onom�zetai omogen c diaforik  exÐsw-
sh, an h f den exart�tai apì ta x, y

qwrist�, all� apì to lìgo x/y. Autì
isodunameÐ me th sqèsh

f(tx, ty) = tnf(x, y), gia k�je t > 0.

Orismìc : An�loga, orÐzetai kai h o-
mogen c diaforik  exÐswsh thc morf c

P (x, y)dx + Q(x, y)dy = 0,

ìpou oi suntelestèc P, Q, eÐnai omogeneÐc
sunart seic tou idÐou bajmoÔ n.

Par�deigma: H d.e. f(x, y) = x4 − x2y2

eÐnai omogen c 4ou bajmoÔ. Pr�gmati:

f(λx, λy) = λ4x4 − λ2x2λ2y2 = λ4f(x, y).



EpÐlush OmogenoÔc D.E.:

Me ton metasqhmatismì y(x) = u(x)x ⇔
dy = udx + xdu, h exÐswsh metatrèpetai

se exÐswsh qwrizomènwn metablht¸n kai

lÔnetai ìpwc èqoume anafèrei.

Par�deigma: Na lujeÐ h akìloujh d.e.

(x2 − 2y2)dy + 2xydx = 0 ⇔
x2udx− 2u3x2dx + x3du− 2u2x3du + 2x2udx = 0

Epomènwc

x2(3u− 2u3)dx + x3(1− 2u2)du = 0

⇔
dx

x
= −

1− 2u2

3u− 2u3
du

⇔
∫

dx

x
= −

1

3

∫ 3− 6u2

3u− 2u3
du

⇔ 3 lnx = − ln(3u− 2u3) + lnC.

Telik� paÐrnoume

x3(3u− 2u3) = C ⇒ ..........


