SECTION 1

10 XYNHOEIX ATA®OPIKEY EEIXQYEIX

2oviBng orapopixn eCiowon (XAE) koleiton pia e&icmon g LOpeng
S0, YD), - p (), p), 960, x] =0

omov y'(x), ¥"(x), ..., Y D(x), y"(x) elvar o1 mapdyoyor g ¥(x) wg npog x. Taén
g dpopikng e&lowong kaAeitanr n TAEN TG LEYIOTNG TAENG TAPAYDYOL 7 TOV
epeaviletar oy eicmon. Avan g dSPoptkng e&lowong KaAgital Lo cuvapTnon
y(x), n omoia pali pe Tic mapaydyovg g wkavomrolovv T ZAE og kdmoilo didotnpa
petafoing g x. H x xoeiton avelaptyn uetaflney xonn y eCoptnuévn uetofinti.

Tevikn Adon g ZAE xoletton o Aoon g popeng y = y(x, ¢, ¢,, ..., C,), TOL
efaptdron omd Vv x ko n avBaipereg otabepés ¢, c,, ..., ¢, Av oTig oTodepég
60000V avbaipetec aAAG GUYKEKPIUEVES TILEC, TPOKVTTEL Uiol uepikh Avon g ZAE.
Mo Aom g ZAE mov dev TpokORTEL At TN YEVIKY AVOT| Y10 KATOlEG TIUEG T®V
otofepdv (dnradn eivor pia Eeywpiloth Aven) kaAeital idialovoo Adoy.

Apyixég ovvinkes kohobvton n oAyefpucég eEI0MGELS TNG LOPPNG
V) =Yg V)=V s YT =27

Inradn cvvOnKeg o€ Eva onueio x =X, a6 TIG OTOIEG LTOPOVV VO TPOGSIOPLGTOVY OL
otalepés ¢y, ¢y, ..., €, KOL VO TPOKVYEL £TGL i peptkn Aom g ZAE. EvaAdoktikd,
01 6T00EPEC UTOPOVV TPOGOLOPLGTOVY ATO cVVopLaKES ovvOnKkes, ONANOT cLVONKES
oT0. GKpa VO O10GTHATOG LETABOANG TNC X.

‘Eva adotnuo ZAE givor éva odvoro XAE mov mepiéyovv dvo M mePlocdTepeg
eaptnpéveg petafAnTéc v, (x), 1,(X), ... KOl TIg TAPOyDdYOVS TOVG MG TTPog x. ['evikd.,
éva ovompa ZAE pmopel va avayBei oe pia AE avotepng tééng. Avtiotpoga,
pwo omotadnmote LAE pmopei vo avoyfel oe éva ovommua ZAE mpodtng taéng
UE OVTIKATAGTOOT TOV TOPAYDYOV ovaOTEPNG TaEng amd véeg efoptnuéveg
UETOPANTES.

Hpofinuo apyikov tudv Kokeitar évo TpoPinuo mov td vo Ppedel po
OLYKEKPLLEV AVor pog oedopévng ZAE, n omola Adom kavomolel dedopéveg
ovvOnkeg. Ouow, mpofinua avvopiaxdv tumy Kaieitor €vo Tpdfinua mov Ontd
va Bpebel pwo ovykekpiuévn Mon o dedopévng XAE, n omoia Abon wovomotel
dedopéveg apykéc cuVONKeG.

Tpopuixny TAE xadeiton o XAE, av gival ypop ik o¢ Tpog v e@ptnuévn
UETOPANTH Kot TIS TAPOYDYOVG TNG. AAMMDC KOAEITOL 1y ypouuiki.
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10.2 Amiéc ZAE

Opiopéveg katnyopieg ZAE pumopovv va AwbBoldv oyetikd gukoAa pe Sbpopeg

pnebodovg.

AE: (g W)dx +£,(x)g,(v)dy =0

A0 ()
A PO

Avon:

: _ oM _oN
AE: M(x, y)dx + N(x, y)dy =0 pne 3y ox

Avon: IMax +JﬂN—%IM6x§Jy =c

OmoV oAOKANpmoN e Ox onuoivel 61l to ¥ Bewpeitoan otabepd. Mepikéc popég
o ZAE M(x, y)dx + N(x, y)dy = 0 mov dev givor mAnpng pmopel vo yiver TAnpne,
ov ToAAomAooloTEl UE KATOWL GLVAPTNON w(X), TOL KaAgital olokAnpwrixog

TOPCYOVTAG.

dy
. _:F
AE: dx %ﬁ
Avon: Inx = L+c omov v ==,
F@)-o b

AE: % +p(x)y =4q(x)
Avon: y= e"RIqeRdx +¢ omov R =Ipdx,

d
AE: d—z +p(x)y =q(x)y", n#l
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Avon: Y= —n)e'RJ' ge"dx omov R=(1 —n)Ide-
2
AE: ay, aQ +by =0 (a, b npaypatikég otadepic)
dx? dx

Avon: 'Eoto p,, p, ot pileg ™g yapaxtpiotixig eCiowong p* + ap + b = 0.
Av p,, p, TpayLaTcéS Kat S16popEeg

— pP1x PoX
y=ce'r +ce?

Av p,, p, TpaypOTIKES KOL 10EG

_ P1X p1x
y=ce’' tc,xe’

Av p,, p, cvluyelg pryadikég (€otm p, = p,* = K + Ai)

y = e"(c,cosAx + c,Sinix)

2
AE: ay + ad—y +by =r(x) (a, b Tpaynotikég otabepiy)
dx? dx

Avon: 'Eoto p,, p, ot pileg g yapartpiotixic eélowons p* + ap + b = 0.
Av p,, p, TpayLaTUCES Kot S1EPOPES

P1x pax
y=ce’t +ce +—& e ""r(x)dx + e e "r(x)dx
P 2 P

1 2~ P

Av p,, p, Tpaypatikég Kot ioeg

y=ce’" +c,xe’” +xe”1xj'e'pl"r(x)dx —eplxIxe'plxr(x)dx

Av p,, p, cvluyeig pryadikég (€otm p, = p,* = K + Ai)

sin Ax

y =e"(c cosix +c,sinAx) + e” 7 Ie"“r(x) cos Axdx

_ e CoSAX [ —xx .
— J'e r(x)sin Ax dx



SECTION

| L

, d? d’y dy
2 +axa+by —zr(x)

Avon: Mg x = ¢ 1 AE yivetan ilz’_ +(a- 1) +by =r(e') omh. ypopuukn un
opoyevng evtepng TaEng. o

AE:

d’y . dy

AE: P Hx—+(Ax7 )y =
d dx (¥ —n)y =0
Avon: y=cJ,(x)+c,Y (x)

omov J (Ax) wor Y (x) ov ocvvoptioelg Bessel mpaotov war devtepov  €idovg
avticTolya.

AE: x fl—+(2p +1)x +(0c 2 +4%)y =0

Al’)Gn: y =X P% q/r( )+C2Yq/r (%xr)g q = p2 _ﬁz

AE: 1- xz)d J 2x§— +n(n +1)y =r(x)

Abcn: y= CIPn(x) + C2Qn(x)

omov P (x) xar Q,(x) to moivwvopa Legendre kot ot cvvaptioeg Legendre
avtictotya.

Mua ypappikr ZAE taénc n €xel tn popon
a,(p" + @, (D + e+ (" + a ()Y + ay(x)y = g(x)
Av g(x) = 0, n ZAE Aéyeton opoyevis, aAM®OS un opoyevie

H Bacwn w@omta e ypappkng opoyevoig ZAE eivan ot av y,(x) kot y,(x)
gtvar Woelg, Tote kou 1 ¢, y,(x) + ¢, 1,(x) etvar Adon.
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Mo ypappikn opoyevig ZAE taéng n éxet n ypappikd aveEdptnteg MoES vy, ¥,,
..., ¥, H yevikr) Moom g opoyevovg ZAE gtvan y, = ¢y, + ¢,», + ... +¢, ¥, H yevin
Moon g avticToymg un opoyevols eivan y =y, + y,, 6mov y, eivan pia pepuchi kbon
™G U1 OPLoYEVOLG,.
IIpocodropropds TG pHeEPIKNG AVoNG

H pepwr Aon y,(x) pmopei va tpocdiopiotel pe m uédodo twv mpocdiopiotémv
OVVTEAEOTMV GE OPIGUEVEG TEPIMTAGELG OTTOV M g(X) elvan TnG popeNg e“p, (x)sinbx +
e™q (x)cosbx pe p,(x) kot g,(x) morvmdvopo Baduov n. Topeava pe ovt ™ pédodo
deyopaote 0Tt po peptkn om etvar g popeng e P (x)sinbx + e*Q, (x)cosbx, 6mov
P (x) xar Q,(x) etvar moAvdvopa Badpod 7 Kol LE AVIIKATAGTACT OTN S0POPIKY
eElowon mpoacdiopilovpe TOVG GLVTEAESTEG TOVG. AV KATO0C OPOG TNG UEPIKNG
ADoNC TEPLEYXETOL IO OTY) AVOT| TNG OLLOYEVOVC, TOTE 1| LEPIKT ADGT OV doKIUAlovpLE
moAlamAactaletal et x™, doTE Vo Unv €xel Koo 6po e T AoN TG OLLoYEVODC.

Mo 6AAN yevikotepn UEDOSOC TPOGOIOPIGUOD TNG UEPIKNG Xdong eivor 1
uéBodog g uetoforns twv otabepwv. Zopemva Pe ovtn TN HEBodo avikmbiotovue
g otabepéc e, (i=1, -+, n) Gy, LE AYVOGTEG GLVAPTNGELS V,(X), dSNANST deyOpacTE
OTL Yy, = 0,), + 0,0, + ... + 0, ¥,. Ak0AoVO®G AVVoVUE MG TPOG v/ TO CVCTNUA TOV 1
YPAUMIKOV 0AYERPIKOV eEIGOGEMV [Ue YVOOTEG TI Topaydyovg ¥ (x) néypt Ko
Ta8ng ]

oy + o)y, P+ 0!y =0, j=0,1,2,...,n-2

n

o+ 05y, "+ 0, My, = g(x)a,(x)

Télog, ohokAnpavoLLE MG TPOG X TIG v] KOl BPICKOVLLE TIG GLUVAPTNOELS D,(X).

Muo ypoppikn opoyevig ZAE 16éng n pe otabepoc cuvTEAESTEG £XEL TN LOPON|
ay"+a, YU+t ay"+ay +a(x)y=0
onov a, a,, ..., a, etvar ipaypaticés oradepés. H yapartnpioniky elicwon ivon
al'+a, N+ +a+ald+a, =0
Av o1 pilec 4,, 4y, ..., 4, EIvar OAEG TPOYLLATIKES KO SLAPOPES, M YEVIKT AVoT Etvar
Yy =cett +c,eh +ee e et

Av ot pileg (nepikéc 1 Ohec) eivar ovluyeig pryadikée, woyvel 1 idlo EKPpacn Yo )
Ao, 610V TOPO. 01 Opot pe ekBéteg culVYEig UIYAdIKOVG LTOPOVV VL GUVOLOGTODY
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6€ OPOVE MUITOVAOV Kot GUVNULTOVOV. Av pio pila u &xel moAlomAdTNTO M1, TOTE OL
avTiGTOLYO1 OPOL GTIV TPONYOVUEVT EKPPOCT] TNG AVOTG TPETEL VAL AVTIKATAGTAOOVV
LE Toug e, xel, x%e, ..., x" e,



