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Mpappikes 2AE 2ng taéng

A" +B(x)y' + Clx)y = F(x).
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Mpappikés ZAE 2ng Taéng

Alx)y” + B(x)y' + C(x)y = F(x).

Y+ p(x)y +q(x)y =f(x). (1
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Mpappikés ZAE 2ng Taéng

Alxly” +B(x)y" + Clx)y = F(x).

¥ +p(x)y +qlx)y =f(x). (1)
Oupoyevns ypauuikn efiowon 6tav f(x) = 0.
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[MTopadelyuoTa

y' +k* =0 Avo ANosis: y| = coskx, y, = sinkx.

y' —k’ =0 Avo Nosis:  y; =€k, y, =e*



Mpappikés ZAE 2ns té&éns

Qewpnua Ymépbheons

Av y| ka1 y, eivar dUo AUoels TNg opoyevous eficwons
TOTE N
y(x) = Cyi(x) + Coya(x),

eivan emions AUom Tns, Yl omolecdnmoTe oTabepes C
kat C,.

MTropoupe va Trpocfécoupe Auoels (1) va
ToAMaTAao1&ooupe AUoElS pe KaTrolov aplBud) kal To
aToTéAsopa va gival emions Auom.
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Ocwpnua Ymepbeons - Awodeién

‘Eotw y=Cy; +Cpy,y. ToTe

Y'+py +qy=(Ciyi +Cay2)" +p(Cry +Coy2) +q(Cry; + Coya)
=Cy| +Coyy + Cipy) + Copyy + Cray + Cagyr
=G +pY) +qri) +Calys +pys +qy2)
=C,-0+C,-0=0
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I
Oeswpnua Ymapéns ka1 MovadikoTnTas

‘Eotw 611 o1 p,g,f elvor ouvexels ouvapTnoels kKol OTL ol
a,bg, b sivan otafepés. H eficwon

Y+ p(x)y +q(x)y = f(x),

Exel akplPws piax Auon y(x) n omoix ikavoTrolel Tis €§Ng
apyIKés ouvBnkes

yl@)=bo  y(a)=by.



Mpappikés ZAE 2ns té&éns

Oewpnua Ymapéns kar MovadikoéTnTas

‘Eotw 611 o1 p,g,f elvor ouvexels ouvapTnoels kKol OTL ol
a,bg, b sivan otafepés. H eficwon

Y’ +p()y +q(x)y =f(x),
Exel akplPws piax Auon y(x) n omoix ikavoTrolel Tis €§Ng
apyIKés ouvBnkes

yl@)=by  y'(a)=b.

[MapadelypaTa,

* y'+y =0 pe y(0) = by o y'(0) = by =
y(x) =bgcosx+b;sinx .

* ¥ =y =0 pe y(0) = bg xet y'(0) = by =
y(x) = bg coshx + by sinhx .
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2AE 2ng 1aéns ue otabepous cuvTeAEoTES

y'—6y'+8y =0, y(0)=-2, y'(0)=6.
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2AE 2ng 1aéns ue otabepous cuvTeAEoTES

y'-6y/+8 =0 y0)=-2, y(0)=6.
Mavteyid: y = €. Téte y' = re”™ ko y” = r?e’™
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2AE 2ng taéns pe otabepous ouvTeAeoTES

y'-6y+8 =0 y0)=-2  y(0)=6.
Mavteyid: y = €. Téte y' = re”™ ko y” = r?e’™
y'—6y'+8y=0,
rle™ — 6re™ + 8e* =0,
2 ér+8=0,
(r—2)(r—4)=0.
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2AE 2ng taéns pe otabepous ouvTeAeoTES

y'-¢&/+8 =0 y0)=-2 y(0)=6.
Mavteyid: y = €. Téte y' = re”™ ko y” = r?e’™
y'—6y'+8y=0,
re™ — ére™ 4+ 8e™ = 0,
2 ér+8=0,
(r—2)(r—4)=0.

2x 4x

yr=e€ Kal yp =€
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2AE 2ng taéns pe otabepous ouvTeAeoTES

y'-¢&/+8 =0 y0)=-2 y(0)=6.
Mavteyid: y = €. Téte y' = re”™ ko y” = r?e’™
y'—6y'+8y=0,
re™ — ére™ 4+ 8e™ = 0,
2 ér+8=0,
(r—2)(r—4)=0.
yi = e kau y, = e

y =Ce¥ +Cre**.
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2AE 2ng taéns pe otabepous ouvTeAeoTES

y'-¢&/+8 =0 y0)=-2 y(0)=6.
Mavteyid: y = €. ToTe y = re” kou y" = r?e’”
y'—6y'+8y=0,
re™ — ére™ 4+ 8e™ = 0,
2 ér+8=0,
(r—2)(r—4)=0.
Yy =e¥ ko y, = e,

y =Ce¥ +Cre**.

-2=y(0)=C,+Cy, 6 :_y/(O) =2C, + 4C,.
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2AE 2ng taéns pe otabepous ouvTeAeoTES

y'-6y/+8 =0 y0)=-2, y(0)=6.
Mavteyid: y = €. ToTe y = re” kou y" = r?e’”
y'—6y'+8y=0,
rle™ — ére” + 8e* =0,
r’—6ér+8=0,
(r—2)(r—4)=0.
Yy =e¥ ko y, = e,

y= C,ezx +C2e4x.

-2 :y(O) = C] + C2, 6 :_y/(O) = 2C| + 4C2

y = —Te* +5e%.
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[Topaderyua

y'—6y' +8y =0, y(0)=-2, y'(0)=6.
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[Topaderyua

y'-6y/+8 =0 y0)=-2, y(0)=6.
Mavteyid: y = €. Téte y' = re”™ ko y” = r?e’™
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[Topaderyua

y'-¢&/+8 =0 y0)=-2 y(0)=6.
Mavteyid: y = €. ToTe y = re” kou y" = r?e’”
y'—6y'+8y=0,
rle™ — ére” + 8e* =0,
r’—6ér+8=0,
(r—2)(r—4)=0.
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[Topaderyua

y'-¢&/+8 =0 y0)=-2 y(0)=6.
Mavteyid: y = €. ToTe y = re” kou y" = r?e’”
y'—6y'+8y=0,
re™ — ére™ 4+ 8e™ = 0,
2 ér+8=0,
(r—2)(r—4)=0.

Yy =e¥ ko y, = e,
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[Topaderyua

y'-¢&/+8 =0 y0)=-2 y(0)=6.
Mavteyid: y = €. ToTe y = re” kou y" = r?e’”
y'—6y'+8y=0,
re™ — ére™ 4+ 8e™ = 0,
2 ér+8=0,
(r—2)(r—4)=0.
Yy =e¥ ko y, = e,

y =Ce¥ +Cre**.



2AE 2ns 1&éns pe oTabepols cuvTeAeoTés

[Topaderyua

y'-¢&/+8 =0 y0)=-2 y(0)=6.
Mavteyid: y = €. ToTe y = re” kou y" = r?e’”
y'—6y'+8y=0,
re™ — ére™ 4+ 8e™ = 0,
2 ér+8=0,
(r—2)(r—4)=0.
Yy =e¥ ko y, = e,

y =Ce¥ +Cre**.

-2 :y(O):C| —|—C2, 6:y/(0):2C| +4C2.



2AE 2ns 1&éns pe oTabepols cuvTeAeoTés

[Topaderyua

y'-¢&/+8 =0 y0)=-2 y(0)=6.
Mavteyid: y = €. ToTe y = re” kou y" = r?e’”
y'—6y'+8y=0,
re™ — ére™ 4+ 8e™ = 0,
2 ér+8=0,
(r—2)(r—4)=0.
Yy =e¥ ko y, = e,

y =Ce¥ +Cre**.

-2 :y(O):C| —|—C2, 6:y/(0):2C| +4C2.

y = —Te* +5e%.



Mpoppikés ZAE 2ng t&éns ZAE 2ng T&éns pe oTtabepous cuvtedeotés ZAE 2n5 TéEns pe otabepols cuvTteheoTés Miyc

[Cevika

ay’ +by' +cy=0
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[Cevika

ay’ +by' +cy=0
MaovTeyia y = e

ar?e™ + bre™ + ce™ = 0.
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Cevika
ay’ +by' +cy=0
MaovTeyia y = e
ar?e™ + bre™ + ce™ = 0.

xapaktneioTikn eficwon ar? + br+c = 0.
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[Cevika

ay’ +by' +cy=0
MaovTeyia y = e

ar?e™ + bre™ + ce™ = 0.

xapakTneioTikn efiowon ar® 4+ br +c =0,

Ozwpnua: ‘Eotw ry ka1 ry o1 pifes NS XAPAKTNPIOTIKNS
e€lowons.

(YAvr#rpeR = y=Ce*+(Che”.

(i Avri=rpeR = y=(C, +Cyx)e"”.
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[MTopadelyuoTa

y'~ky=0
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[MTopadelyuoTa

y'—ky=0 = r*—k*=0
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[MTopadelyuoTa
y'—ky=0 = r*—k*=0
= =y = C] e_kx + Czekx

y//_8/
y' + 16y =0
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[MTopadelyuoTa
Y =Ky =0 = r?—k?=0 =y=Ce ™+ rek

y' -8/ +1éy=0 = r*-8r+16=(r-4)?=0
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[MTopadelyuoTa
Y =Ky =0 = r?—k?=0 =y=Ce ™+ rek
y' =8y +16y=0 = r>—8r+16=(r-4)?=0

y=(C, +Cyx)e™ = C e* + Cyxe*.



Ipoppikés ZAE 2ns taéns ZAE 2ns 1&éns pe otobepols ouvtedeotés ZAE 2ns Tééns pe oTaBepols ouvTteAeoTés

[MTopadelyuoTa
y'—ky=0 = r?—k»=0 =y=Cle ™ Crek
y' -8y +16y=0 = r>-8r+16=(r—4)?=0
y = (Cy +Cyx)e® = C e* + Coxe*™.

4x

Eivar o1 e* xou xe** ypoppikés ave€dptnTes AUoeis;

Miyc
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[MTopadelyuoTa
y'—ky=0 = r?—k»=0 =y=Cle ™ Crek
y' -8y +16y=0 = r>-8r+16=(r—4)?=0
y = (Cy +Cyx)e® = C e* + Coxe*™.

4x

Eivar o1 e* xou xe** ypoppikés ave€dptnTes AUoeis;

y = X€4X = y/ _ e4x + 4X€4X, y// _ 864X + ]6X€4X



2AE 2ns 1&éns pe oTabepols cuvTeAeoTés

[MTopadelyuoTa
y'—ky=0 = r?—k»=0 =y=Cle ™ Crek
y' -8y +16y=0 = r2—8r+16=(r—4)2=0
y=(C, +Cyx)e™ = C e* + Cyxe*.
Eivan o1 e xou xe** ypoppikés ave€dptnTes Aoes;
y= xe¥ = y = e + 4xe*, y' = 8e* 4+ | 6xe™

y' =8y + 16y = 8e* + 1 6xe™ —8(e* + 4xe*) + 1 6xe* = 0



2AE 2ns 1&éns pe oTabepols cuvTeAeoTés

[MTopadelyuoTa
y' =Ky =0 = r? - k*=0 =y=Cle ™+ e
y' -8/ +1éy=0 = r*-8r+16=(r-4)?=0
y=(Cy 4+ Cyx)e® =Ce® + Cyxe® .
Eivan o1 e xou xe** ypoppikés ave€dptnTes Aoes;
y=xe¥ = y =Mt dxe?, y" = 8e* + | 6xe™
y' =8y + 16y = 8e* + 1 6xe™ — 8(e* + 4xe™) + 1 6xe** = 0

X€4X _ Ce4x
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[MTopadelyuoTa
y' =Ky =0 = r? - k*=0 =y=Cle ™+ e
y' -8/ +1éy=0 = r*-8r+16=(r-4)?=0
y=(Cy 4+ Cyx)e® =Ce® + Cyxe® .
Eivan o1 e xou xe** ypoppikés ave€dptnTes Aoes;
y=xe¥ = y =Mt dxe?, y" = 8e* + | 6xe™
y' =8y + 16y = 8e* + 1 6xe™ — 8(e* + 4xe™) + 1 6xe** = 0

X€4X _ Ce4x -~ x=C
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[Mapatnpnoels

. H mepimtwon va éxoupe B1AnN pifa eival e§axipeTik&
oTavio oTny TPAEN.
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[Mapatnpnoels

. H mepimtwon va éxoupe B1AnN pifa eival e§axipeTik&
oTavio oTny TPAEN.
2. Tati . xe™ eivon Avon;
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[Mapatnpnoels

. H mepimtwon va éxoupe B1AnN pifa eival e§axipeTik&
oTavio oTny TPAEN.
2. Tati . xe™ eivon Avon;

el2xX_elX

oo Evan pia AUoT.

®* 'EoTtw r| #ry T6TE
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[Mapatnpnoels

. H mepimtwon va éxoupe B1AnN pifa eival e§axipeTik&
oTavio oTny TPAEN.
2. Tati . xe™ eivon Avon;

X el
rp—r
eX el
rp—r

®* 'EoTtw r| #ry T6TE elvan wia Avon.

® Otav ry —ry TOTE — (™) = xe™, emiong

AUon.
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TuTtos Tou Euler

e — cos@ +isin@ e — cosf — isin 6.




Mpoppikés ZAE 2ng T&éns ZAE 2ng T&éns pe oTtabepols cuvtedeotés ZAE 2ng 1&Ens pe otabepols ocuvteheoTés Mryc

Miyadikes piles

ar? +br+c=0 pe b% — 4ac <0 =>f1,2:§_abii b22;4ac



Mpoppikés ZAE 2ng T&éns ZAE 2ng T&éns pe oTtabepols cuvtedeotés ZAE 2ng 1&Ens pe otabepols ocuvteheoTés Mryc

Miyadikes piles

ar? +br+c=0 pe b% — 4ac <0 =>f1,2:§_§ii b22;4ac

y =CeletBx 4 C ela=ib)x,



Mpoppikés ZAE 2ng T&éns ZAE 2ng T&éns pe oTtabepols cuvtedeotés ZAE 2ng 1&Ens pe otabepols ocuvteheoTés Mryc

Miyadikes piles
ar? + br+c=0 e b? — 4ac <0 ifl,zz%gif@

y= CI e(or+i/3)x + Cze(a—iﬁ)x'

Ottovtas y; = e@HB)X xon y, = el B ¢youpe

y = e cosBx + ie®*sin Bx,
yo = €™ cos Bx — ie® sin Bx.



Muyc

Miyadikes piles

A/ b2 —
ar® + br+c=0 pe b? — 4ac <0 :rllzzg—giiibzc(““

y= C, elatiB)x + Cze(a—iﬁ)x'

Ottovtas y; = e@HB)X xon y, = el B ¢youpe

y = e cosBx + ie®*sin Bx,
yo = €™ cos Bx — ie® sin Bx.

Kabe ypapuikos ouvduaopods AUcewy gival Kol auTos
AUon.

_Yityo
2

V4= Yi 2ly2 e sin ,BX.

= e cos Bx,



Muyc

Oewpnua

Ozwpnpa Av o1 pifes TNS XAPAKTNPIOTIKNS £§lowons TN
d1agopikns eficwons

ay” + by’ +cy =0.
elval o1 a+if, TOTE N YeviKn TNns Auon eival

y = C e cosBx + Cre™ sin Bx.
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MMapaderypa

y' +k%y =0 k>0.
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[Topaderyua

y' +k%y =0 k>0.

e XapakTnploTikn efiowon r? +k%2 =0
® Piles r = +ik
* ["evikn AUon

y =C) coskx + Cysinkx.
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[Topaderyua

y'—6y'+13y=0, y(0)=0 y'(0)=10.



Mpoppikés ZAE 2ng T&éns ZAE 2ng T&éns pe oTtabepols cuvtedeotés ZAE 2ng 1&Ens pe otabepols ocuvteheoTés Mryc

[Topaderyua
y'—6éy/+13y=0, y(0)=0 y(0)=10.

XapaktnploTiky efiowon r2 —6ér+ 13 =0 pe piles
r= 34 2i ka1 yevikn AUon

y =C,e3*cos 2x + Cye3*sin 2x



Muyc

[Topaderyua
y" -6y +13y=0, y(0)=0 y'(0)=10.

XapaktnploTiky efiowon r2 —6ér+ 13 =0 pe piles
r= 34 2i ka1 yevikn AUon

y =C,e3*cos 2x + Cye3*sin 2x
0 =y(0)=C,e%cos 0+ Cpelsin0 = C,
‘pa C; =0 ouveraws y = Cye3*sin 2x omdTe

y = 3Cye3*sin 2x + 2C,e* cos 2x



Muyc

[Topaderyua
y" -6y +13y=0, y(0)=0 y'(0)=10.

XapaktnploTiky efiowon r2 —6ér+ 13 =0 pe piles
r= 34 2i ka1 yevikn AUon

y =C,e3*cos 2x + Cye3*sin 2x

0 =y(0)=C,e%cos 0+ Cpelsin0 = C,

‘pa C; =0 ouveraws y = Cye3*sin 2x omdTe

y = 3Cye3*sin 2x + 2C,e* cos 2x

10 =y'(0)=2Cy, 1) Cy =5. 'pa y = 53 sin 2x
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Mpoppikés ZAE uynAoTepns T&ENS

YO 4o D 4 (Y +po(xly =0 (2)
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Mpappikés ZAE vynAoTepns Taéns
Y+ pp i Gy e p ()Y +po(x)y = 0. (2)

Ozwpnpa Ytrépheons Eav vy, yo, ..., yn €lvar AUoels s
opoyevous eflowons, TOTE M

y(x) = Cy 1 (x) + Coya(x) + -+ + Caynl(x),
elvan emions AUon yia omoiecdnmote Cy, ..., Cp.



Mpappikés ZAE vynAoTepns Taéns
Y 4 (Y 4 p ()Y +po(x)y =0, (2)

Ozwpnpa Yrépbeons Eav yy, yo, ..., yn €lval AUOEIS TNS
opoyevous eflowons, TOTE M
y(x) = Cy 1 (x) + Coya(x) + -+ + Caynl(x),

elvan emions AUon yia omoiecdnmote Cy, ..., Cp.
O:zwpnua Ymrapéns ko MovadikéotnTas ‘Eotw 611 o1
OUVOPTNOELS PQ,P1,- - -» Pn_1, Kol f glval ouvexels kal ot
a,bg, by, ..., b,_| elvar otabfepés. H eflowon

Y 4 P (YD 4 pr (x)Y + po(x)y = F(X), -
Exel akpiPws piax Auom y(x) ol oTrola IKAVOTrOlEl Tig
TAPAKATW APXIKES oUVBTKES

yl@) =bo, y(a)=bi, ..., y")a)=b, .
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[papuikn AveapTnoia

Opiopds vy, yo, ..., yn Elval ypauuika aveédpTnTes ov 1
eClowon
Clyi +C2y2+"'—|—Cn.yn:O,

EXEL POVOV TNV TETPIMPEVT AUOT ¢ =Cp = =¢p, = 0.
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[Topaderyua

Eivar o1 e, e7*, cosh(x) ypauuikd ave§apTnTes;



Fpauuikés ZAE 2ng t&éns ZAE 2ns T&éns pe oTabepols ouvtedeotés ZAE 2ng T&éns pe oTabepols ouvtedeoTés Mriyc

[Topaderyua

Eivar o1 e, e7*, cosh(x) ypauuikd ave§apTnTes;
X _ X

2

sinh x =
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[Topaderyua

2x

Eivar o1 e, €%, e3* ypoauuikd aveEdpTnTES;
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[Topaderyua

2 &3 ypauuikd ave&pTnTes;

Eival o1 e¥,e
. cie¥+e?* +c3e3 =0 = ciz+cyz°2 +c323 =0 pe

z=e*
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[Topaderyua

Eivonl o1 eX, e, 3~

YPOAUUIKE ave§apTNTES;
. cie¥+e?* +c3e3 =0 = ciz+cyz°2 +c323 =0 pe
z=¢e"

2. cle¥+ e +c3e¥=0 = cle ¥ +ce +c3=0



Eivoa o1 e¥,e

.

[Topaderyua

2 &3 ypauuikd ave&pTnTes;

c e’ +c2e2X+C3e3X:O = C1z+c9z% + 323 =0 pe
z=¢e"

e+ e+ e =0 = cle ¥ 4 cye” +C3:O
Cl€¥ 4 e +C3e =0 = ¢+ +c3e¥*=0

Me x = 0 maipvoupe ¢| + ¢y +¢c3 =0.
Mapaywyilovtas kot Ta dUo péPM E€XOUUE

cye* + 2c3e?* =0,



Mpoppiké
wikés ZAE 2
ns T&éns ZAE
2ns T&E
TS UE OT y
afepols ouvteAeoTés ZAE 2
ns T&ENS
pe oTtafepou
S CUVTEAEOTE
s Miyc

MMapaderypa

y///_3 "o
y' —y' +3y=0,
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[Topaderyua

y'=3y"—y' +3y=0, y(0)=1y(0)=2y"(0)=3
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[Topaderyua

y'=3y"—y' +3y=0, y(0)=1y(0)=2y"(0)=3

r3e”* —3r?e”* —re* +3e*=0=r>-3r —r+3=0
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[Topaderyua
y'=3y"-y'+3y=0 y(0)=1y(0)=2y"0)=3
rPe™ —3r2e” —re® 1 3e*=0=r3-3%—-r+3=0

y=Cie ¥+ Cye* + Cze>
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[Topaderyua
y'=3y"-y'+3y=0 y(0)=1y(0)=2y"0)=3
rPe™ —3r2e” —re® 1 3e*=0=r3-3%—-r+3=0

y=Cie ¥+ Cye* + Cze>

I =y(0)=C +Cy+Cs,
2=y(0)=-C; +Cy+3Cs,
3 :y//(O) =C; +Cy+9Cs.



[Topaderyua

y'=3y"—y' +3y=0, y(0)=1y(0)=2y"(0)=3

—3r2e™ e 1 3e™*=0=r>-3%-r+3=0

y=Cie ¥+ Cye* + Cze>

1 _y(O) C| —|—C2—|—C3
=y'(0) = -C, +C, + 3Cj5,
:_y//(O) C] +C2+9C3

—]/4, C2 =1 ko1 C3 = I/4

—1 —X X I 3x
y:Te +e +Ze



Fpauuikés ZAE 2ng t&éns ZAE 2ns T&éns pe oTabepols ouvtedeotés ZAE 2ng T&éns pe oTabepols ouvtedeoTés Mriyc

[Topaderyua

Abote Ty eflowon y(*) — 3y + 3y —y' =0



[Topaderyua

Abote Ty eflowon y(*) — 3y + 3y —y' =0

=33 4+37-r=0 = rr—1)*=0

y= (otaxtod)e  +
~—
6potl Tpogpyodpevol amd T r=1  amd v r=0

(co+Ci x+- -+ xK) €% cos Bx+(dg+d | x+- - +dy_ 1 x5) €™ sin Bx.

oTou ¢q, ..., Ck_|, do, ..., di_ €lval Tuxaies oTabepés.
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[Topaderyua

Abote Ty eficwon y(*) — 4y + 8y” — 8y + 4y =0
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[Topaderyua
Abote Ty eficwon y(*) — 4y + 8y” — 8y + 4y =0
*—4r3 182 _-8r+4=0,
(r* —2r+2)? =0,

((r—1)2+1)*=0.

y = (co+cyx)e¥cosx+ (dg + dyx)e*sinx.
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