R[RE» Avoiktd Akadnpaikd Madnuata
T,

(1]

AVEN

u,
7®H' NP‘fV TexvoAoyiké EKTraideuTiko 16pupa ABRvag ?‘

Avwtepa MaOnpatka ll

Evotnta 1: Aladopikég E€lowaelg — Mépog |

ABavaolog Mmnpatoog

TuRua MoAwtikwv Mnx.TE kot Mny. Tomoypadiag & MewnAnpodopikng TE

©0Ce

To TmeplexOUevo TOU  pOBApATOG
SlatiBetat  pe  adewa  Creative
Commons €eKTO¢ Kal av avadépetal
SladopeTikd

I

KﬂAlAf:YZH KAl AIA BIOY MABHEH S EL nA
\’Pn\ FEIOD ﬂ-\: ‘Av ; i3 e ’ : -m

KAl BPHEKEYMATON
Ev aiki E t LIA AITAXEILF
pwnaixkn Evwon
Eupamain Korvaves Tajr
ool ™ m ouyxpnuaroddérnon e EAAGSag xat g Evpwnaikic Evwong

To ¢€pyo vulomoleital o0To0 TmAaiclo Tou  Emuelpnolokol
Mpoypaupoato¢ «Ekmaideuon kat Al Biou MaBnon» kot
ouyxpnuatodoteitat amd tv Eupwnaikn Evwon (Eupwmaiko
Kowwviko Tapeio) kat anod eBvikolg mopoug.



Mdébnua 1

ATAPOPIKEY. EZIXQXYEIX
MEPOX 1

Ané v Alyefpa elvar yvwoth n évvola tng akyeleuxric e€lowong 7 xat tou
oLOTAUATOC TOY AAYEBPAOY EELoDoEDY. MTic eELOMOELS K XAl TO GUGTHUTA
autd oL dyvwoTol, €0Tw X, Yy x.AT. urnohoyilovial Té61E 6T0 6UVORO TV
TRAYUATIXGY 1) YEVIXOTEQN TOV ULYAdXOV apldudy.

Yrdpyouy 6uwc tpolifuata xabapd uabnuatied, ahhd xaL Yevixdtepd TV
EQUPUOCUEVLY ETLOTNUAY, TOU 081 YoVY ot e€Lo(oELS, 6T0U oL TopoucLalOUEVES
dYVOOTES GUYVAPTHGELS TNS LS 1) TEPLECOTEP®Y UETABANTGY, eugavilovial ue
T Tapaydyoug Toug dapdpwy tdZewv. Ou elodoelg autée Aéyovtal 16Te
dLapopLxég e€lotoetg. Oudlagopixéc e€Lo®aELS TOU OL dYVOOTEC GUVIRTHOELS
eCaptdvTat and pla uetaBint, Aéyoviar cuviibelg dLagopixég eELOMOELG
(ODE’s), evé exelvec mou eZaptdhvtol and neplociTepES NS Ulag UETaBANTES,
Aéyovtal dlopopLxég eELoMOoELS e wepLXES Tapaydyous (PDE’s). Enoué-

VG

-y +xy+sin2z = 0, 6nou n dyvwotn ouvdptnon y = y(z) eZaptdtoL
and uia UETABANTY TNV o ot eu@avileTal Ue Ty TpdTn Tapdymyo TNg
elvan ula ouvibing Suagopunt) e€lowon Ing td&ng,

- 2%y +ay + (22 —y?)y +e® = 0, 6nou y = y(z), elvon buola pia
ouviiing Suagopunt| e€lowon 3ng tdng, eved
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- N Uy — Pugy = 0, 6nou N dyveotn ouvdptnon u = u(z,t) efaptdTal
and Tig vetafAntéc = xou t, elvon ula Siagopunt| eloworn ue pepuxée

Tapay®yYous 2ng Tédéng we npog = xa t.

Y10 uwdbnua autd Ba e€etaotoly ubvov ol cuvibelc Slagpopixéc ellomaelg
xaL and TNy xatnyopla auth UbGVOV aUTEC Tou €YOUV GUEGO EVOLAQEROY GTLS

Teyvohoywée epapuoyéct.

1.1 Ewcayowywég €vvoleg

1.1.1 Oglopol xou oyetixd Bewprpota

Oprowdg 1.1.1 - 1. H yevixi] popei utac Stagopixijc eéiowone v- tdénc

elvau

F(x,y,y/,...,y(”)) -0, (1.1.1-1)
énov y = y(z)|(a,b) C R ula dyvwory mpoodoptotéa ouvvdptnon xat 7
y®)(z)| (a,b) yia xdbe k = 1,2,..., v ovuforiler tpv k-1dEnc napdywyo
e y.

Av urdpyel ouvdptnor y(x), tou va enadnfedel Ty (1.1.1 — 1), téte auty Ha
Aéyetal YeEVixY) AOom 1 xaL OAOXANEOTLXY, XAUTOAT TNC.
Anodewvietal 6t 1 yevixd Aon e (1.1.1 — 1) éyer yevuxd tn popoh

y(r) =g (z.y,c1,02,..., ) (1.1.1-2)

6mov ¢y, Ca, ..., ¢, avbalpeteg otabepéc, dnhady 1 Yevi Ao tne Stagopixnic
eZlowone (1.1.1 — 1) nepiéyer t6oec aubulpeteg otalepéc doeg xau 1 T8N ne.

Y yevud, Mo (1.1.1 — 2) ov v to mhifoc otabepéc ¢, ca, ..., ¢
npoadiopilovtal, étav dobolv e éva onuelo Tou medlo oplouol, €0Tw 1O

zo € (a,b), oL tapaxdte v - apyxés cuvBvxeg

y(zo) =vo, ¥ (z0) =wo, .., y(”_l)(xo) = yo(”_l). (1.1.1 - 3)

'O avayveoo NG Yol eEXTEVESTERT UEAETY) mapanéunetol oty BuBAloypapio xat oto Bufilo
A. Mrpdtooc [2] Kep. 12.
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Tére, enedfy(r) = ¢ (r,y,c1,¢2,...,¢), and v (1.1.1—-2) nopayoyilovtac
v y(x) oto onuelo xg dradoyxd uéypt xoL v v — 1 td&n xat hauPdvovtac

urt” by T ouvBixec (1.1.1 — 3) npoxintel 1o oloTnua

Yo = @ (zo,c1,C2,...,¢p)
vy = o (zo,c1,02,...,¢))
v—1 v
y((] ) = QDz( 1) (xo,Cl,CQ,...,CV). (1.1.1—4)

To oVotnua (1.1.1 — 4) éyel v - elodoelc Ye v - ayvHotoug T otabepéc
1, €2, ..., ¢. Havixatdotaor tov TLuoY Twv otalepdy mou tpoadioptlovtol
and tn Aor tou ouothuatoc (1.1.1—4) otnv y(x) opllel téte n wepLxr| Ao
e (1.1.1 —1).

Optowés 1.1.1 - 2 (npdfhnpa apytxis Twwis). H diapopixij eélowon (1.1.1—
1) ue tic apyixéc ouvlxec (1.1.1 — 3), dpradi g

y(”) = f (:c,y,y/, . ,y(”_1)> UE TLC

y @ (xg) = y(()i) yia xdfe 1 =0,1,...,v—1, (1.1.1-5)
op(let éva mpdfAnua apyxic tuic (initial value problem 7§ IVP) v - tdénc.
HHopddetypa 1.1.1 - 1
‘Eoto n Swagopuy ellowon

' +y —2y=0 oémov y=y(z).

Abéyo e Urapine e v’ (z) 1 dwagopwxy| ellowon elvan téding v = 2, ondte
N yevueh tng Aon olugeva ye v (1.1.1 — 2) Ba elvor g popyc y(z) =
¢ (x,y,c1,c2), 6Tav c1, co avbalpetec otabepéc. Anodewxvietar 6t 1 yevuxy
e Ao elvat 6Ty neplntwon auth

y(x) = c1e” + coe™ 2.

‘Eoto tdpa 6tL {nteltar n uepuxh) Ao, nou wxavornoLel Tig apyixés cuvlfxeg:
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i) y(0) =1, ¥ (0) = =2, avilotoya

Avom. Blugwva xal ue ty (1.1.1 — 3) éyovue

2x 2z

y(z) = cr1e” + cpe™* ombte Y () = c1e” — 2coe”

Enewdn oty nepintwon auth ov apyxés ouvbrixeg divovtal oto onuelo zg =
0, Bétovtac = 0 otc y(z) xou y'(z) mpoxlntel GlUQOVE UE TS adpyLXég
ouvBrxeg (i), avtiotowya (ii) to olotnua:

i)

¢l + Co = 1 ,
onote ¢; =0 xat ¢cg =1,
c1T — 262 = —2,

Snhadh 1 uepueh Mom elvar n y = e~ 2% (Zy. 1.1.1 - 1) - unhe xoundin,

avilotolya
ii)
i + ¢ = 21 ) 7 1
OmMéTE €] = 7 XL €2 = — 7,
c1T — 262 == 3, 3 3

ue uepud Aom y = %ew - % e™2 (Ny. 1.1.1 - 1) - xboavn xaprily.

[ ]
[Baitego evdiagépov otic epupuoyéc mapouctdlel pia elduy) xatnyopla
dtapopx®y eELoGGEWY, TOU ELVAL YVWGTH 6oV YRoUUXES SLapopixéc eELoGoELS.

O e€lodoeic autéc opllovtal otn GuvéyELa.

Optopée 1.1.1 - 3 (wn opoyevig Yeawwtxn). Mia Siagopuixi eélowon nou
Yed@etar ot LopPl]

vy 4 @)y L ALY+ folz)y = (2) (1.1.1-6)

énov n r(x) xar o ovvtedeotéc fo(x), fi(x), ..., fu—1(x) elvar yvwotéc
ouvapTioelc opLouévec xat ovveyelc yia xdbe x € (a,b), Aéyerar un ouoyevic

veauuxy (nonhomogeneous linear) Siagopixij eélowon v -tdénce.
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f(x)

\ .

0.5 1.0

Sy 1.1.1 - 1: Hoapdderyupo 1.1.1 - 1: to Sidypapua tne uepxhc Aone y(z)

Y

6tav z € [—1,1] otnv nepintwon (i) unhe xau (1) x6xxivn xoundin

Evdewtxd ota npofhiuata tou nhextplouol 1 r(z) optlet v eloodo (source

term).

Optowés 1.1.1 - 4 (un veapwpixny). Aéyetar un yoauuixij (nonlinear) dtago-
pwxij eélowon, xdbe Stapopixij eélowon, mov dev elvar Suvatdy va ypapel oty

uoppr (1.1.1 —6).

Optowés 1.1.1 - 5 (oporvevig Yeauuwexn). Opiletar oav ouoyevic yoauuxy
(homogeneous linear) Stagopixi eélowon v - tdéne, xdbe Sragopixij eélowon

¢ uopgnc (1.1.1 — 6) ue r(z) =0, dpiady g

g+ 1 (@)@ 4+ fi(2)y + folz)y = 0. (1.1.1-7)

Arnodewvietal to Topaxdte onuavtixd Bedpnua.
Ocdpnua 1.1.1 - 1 Avy, elvar n Aoy tnc ouoyevolc Stapoptxiic eélowons
(1.1.1=7) xat y, ula yeptxij (particular) Adon tnc un ouoyevoic (1.1.1 —6),
téte 5 yeviey) Adon tpe (1.1.1 — 6) elvau
Y=y, + (1.1.1 - 8)
Ynpelwon 1.1.1 - 1

H pepuer Mom vy, oe avtifeon ue ) Adon y, tng ouoyevoug, dev mepléyel

otafepéc.
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Oprowég 1.1.1 - 6. Opiletar oav un ouoyeviic yeauutxi Siagopixij eélowon
v-tdénc ue orabepolc ouvredeotéc, xdlbe ellowon tnc uopprc (1.1.1—6) dnou

ot ouvaptioeis fr(x) elvar otalepéc yia xdbe k=0, 1, ..., v —1, pradi p
v a1y 4+ ay 4 agy = r(x), (1.1.1-9)
otav ayp otabepéc yia xdfe k =0,1, ..., v —1.

Opropdg 1.1.1 - 7. Opiletar oav ouoyevic yeauuixi diagopixij eélowon v-
tdénc ue otabepolc ouvrereotés, xdbe ellowon tnc uopyic (1.1.1 —9) drov
r(z) =0, dnAady p
v a1y 4 ay + agy =0, (1.1.1 - 10)
otav ay otabepéc yia xdfe k =0,1, ..., v —1.
Yy neplntwon e ogoyevolc Swagopxrc elowone (1.1.1 — 10) n Ao
¢ mpoodioptletal Bétovtoag
y=e" ue A otabepd. (1.1.1 - 11)

Tore
y/(x) _ Ae)\:c’ y”(:(:) — )2 e)\z’ o y(ll)(x) -\ EAI,
onéte, enedh mpogaveg e # 0 vy xdfe z € R, avuxabiotdvtag oty

(1.1.1 — 10) mpoxUntel Tehxd 6T
Wt a, A agh+ag=0. (1.1.1 - 12)

H (1.1.1 — 12) elvar 7 yapaxtnpLotixy eglowon (characteristic ¥ auxiliary
equation) g (1.1.1 — 10) xow and ) hion tng npoxdntouy ot v - To tAfbog
pllec A1, A2, ..., Ay, mou optlouv Tic Twwéc tou A oty (1.1.1 — 11). Xlugwva
ue v (1.1.1 — 2) anodewxvietar btu 1 yevixh Aon e (1.1.1 — 10), étav oL
etlec elval amhée, elval tne wopprc

y, (x) = c1 eM% g e?® 4 e, e (1.1.1 - 13)
ev®d 6tav uwa plla, €éoTtw N A, éyel toAanhdétnTa p ue p < v, 1OTE
y, () = (c1 + ... 4 cy) e cppr T 4, e (1.1.1 - 14)

Egapuoyéc tne napandvew Bewplac 6T TEPLTTOGELS TOV YRAUUXGDY SLApOpLXdV

eglodoewy Inc xat 2ng tééne Ha dobolv otic enduevec napaypdpouc.
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1.2 Awagopuxég egiodoelg 1ng tdéng

1.2.1 Opglopot

Opiowédg 1.2.1 - 1. H yevixij uopyprj utac Stagopixijc eélowone 1nc taéne

elvat

F(z,y,y') =0 (1.2.1-1)

érov n dyvwory ouvvdptnon y = y(z) opiletar oe éva didotnua tnc uopyic
(a,b) C R xar vndpyet ny'(x) yia xdbe © € (a,b).

Téte n Mo y(z), epbéoov elvar duvatév va npoodioplotel, Ha opllel T Ao
e (1.2.1 —1).

Opiowés 1.2.1 - 2. Mia Stagopixij eélowon 1nc tdéne tyc uopyic (1.2.1—-1)
Qo Aéyetar ot ypdpetar oe Avuévy (explicit) uopyy, dtay

y' = fla,y). (1.2.1 - 2)

Ye x4b0e 4 nepintwon i (1.2.1 — 1) Ha Méyetor dtL opiletar ue nemheyUévn
(implicit) wopy.
Yav eWduh neplntwon tou Oplopot 1.1.1 - 2 Slvetar o nopaxdtw oploude.

Oprowdg 1.2.1 - 3. Mia Avuévy Stapopixij eélowon 1n¢ taénc, mov eradnbevet
pla apyixr Ty, dnAadi n

Y = f(z,y) we yo=y(zo), (1.2.1-3)

Ga Aéyerar o1t opiler éva mEéBARUa apytxis TwwAis (initial value problem)
1nc tdénc.

E&etdletar oty ouvéyela uia ewdueh xatnyopla Tov SLagopxdy eELoGoewy

Ing tééne, mou elvan anapaltntn yia to endueva.
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1.2.2  Awagopixég eELOGOELS YWRLOUEV®DY UETABANTAV
Opiowés 1.2.2 - 1. Kdbe Siagopixij eéiowon tic yopgm]’gQ

9y =f(@) pexe€(ab) SR xuwy=y(x)e(y,8) R (1.22-1)
Aéyetar ot opller uia Siagopuxsj eélowon ue YwpLOREVES LETAPANTES.

Elvow %01 yvwoté 61ov avayvedotn and Tov oploud TC TapaydYou cuVApTY-

onc o cuufoAloude

Yy =9 (z) = ot onéte  dy(r) =9 (z)d.
x

Erouévoc to xhdoua dy(x)/dz elvor duvatdy va Bewpnbel oav to tnhixo twv

drapopxdv dy(z) xau dx, ondte n (1.2.2 — 1) ypdgeton

9y = f(z) vedgera g(y)dy = f(x)dz,

OAloxhnp@dvovtag xat to Vo UEAT TN ToRATdVe oY EoTNS TEOXUNTEL TEALXE OTL

/g(Y)dy = /f(x)dx +c (12.2-2)

7 ’ e ’ 7 /7 ’

6nouv ¢ avfaipetn otabepd. Av unotefel 6Tt oL ouvapthoelc f xau g elvan
’ 7 7 e 7 7

ouveyelc, T6te T ohoxhnpduata oty (1.2.2 — 2) undpyouv, ondte and Tov

uToAOYLoUG ToUS TpoxURTEL 1 YEVWXT| ADon g (1.2.2 — 1).
Hopatnproelg 1.2.2 - 1
Azé v (1.2.2 — 2) npoxinTouy ta eZfc:

T e 7z z 4 7
i) n otabepd ¢ ovunepthaufBdver tic otabepés, mou TpoxVTTOLY AN TNV
ohoxhipwon Tou apLeTtepol xat Tou dedlol uéhouc. Enouévwe dev anattel-

tat oty (1.2.2 — 2) 1 npbobeon dhhwy otabepdv.

ii) Metd tov unohoyloud 1oV ohoxAnpwudteny, Bo teétel n (1.2.2 — 2) va
Aubel oc mpoc y. Av autd Sev elvar duvatdy, téte Aéyetar 6tL 1 Adon

e (1.2.2 — 1) dlveton ye nenheyRévn Lop®y.

*BMéne enlong http : //en.wikipedia.org/wiki]Separation__of __variables
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iii) Av xdnoto ané ta ohoxhneduata otny (1.2.2—2) dev unoroyiletat, téte

avalnrolvtal tpoceyylotnée Moetc® tne (1.2.2 — 2).

iv) 'Eotw 6ty v avayoyh e (1.2.2 — 1) ot wopeh (1.2.2 — 2)
anatteltat 1 Salpeon ue 1o y, ondte mpénel va unotebel y # 0. Tére,
av ot yevur Aon 1 i y = 0 3 ouurepthaufdvetar, Oo Aéyetar 6TL
Ny = 0 elvaw wa Wddalovoa 7 npogavhg Adoy (trivial solution) tne
(1.2.2 —1).

Hopddetypa 1.2.2 - 1

‘Eoto n Swagopuny| eZlowon

yy +4z =0 (1)
mou Stadoyxd Ypdpetat
d
yd—i—l—4m =0 ¥ ydy=—4zdzr,
ondTe OhOXANEOVOVTAC
2 2
Yy x
—=—-4—+c
2 3 @

6tav ¢ wa avbalpetn otablepd. 'Apa éyouue TNV mapaxdTe UE TETAEYUEVT
uopyn yevix) Aor tne (1)
2
2. Y
= 2
4 T=¢ (2)
H (2) yua tic Sidgopec tiuée e otabepdc ¢ noplotdvet ula ouxoyéveta eAAeldewy

(Xy. 1.2.2-1).
Hopddetypa 1.2.2 - 2
No AuBel to npdfAnua apyixhc Tuhc

(x2 + 1) Yy —y>=0 émou yo=y(0) = 1. (3)

Béne BBhoypapla: mpooeyyiotxh Aoy cuvhfoy Swpopxdy eflodoewy xou BEilo
A. Mrpdtooc [1] Keg. 10.
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Yy

Syfua 1.2.2 - 1: Hoapdderyua 1.2.2 - 1: to Sidypauua tne uepxic Aone y(z),

6tav ¢ = 1 umhe xo ¢ = 4 xbxxvn ENkewdn
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AbGon. Eivor 1+ 22 # 0 vy x40 2 € R. Yrobétovrag 61ty # 0 n (3)
YedpeTan

dy  dz
y2 - 1—|—’E2
onéte OhoXANRAVOVTAC
—— = tan_lx—i-c,
Y

6tav ¢ aubalpetn otabepd.
Enouévowc n yevued Mo e (3) elvau

1
tan~lz 4+ ¢

(4)

Yy=-

Lougova pe tic Mapatnphioetc 1.2.2 - 1 (iv), enewdd] yia v edpeon tng yevixhc
Moong €yew unotelel y # 0, e€etdletar av 1 y = 0 ouunephauBdvetal ot
yevoeh hom (4). Enedd auté dev ouufalver, 1y = 0 elvon uia Widlovoa Ao,

e (3).

Yrohoyionég peptxng Adong

Yougova pe vy (3) 1 apywi ouvBixn elvae y(0) = 1. Téte and v (4)
€Y OLUE

1
l=————— Bdnhadhy c¢=—1.
“10+¢’ nAOT

0
‘Apa 1 uept| Mom tne (3) elvan

B 1
 1—tanlz

y (5)

ue 1 —tan~tz # 0, dnhadh = % 1.5574 - xébetn aovuntet) oto Xy, 1.2.2 -
2. L}

H edpeon g yevinfic Mong tou Hapadelyuoatog 1.2.2 - 2 ue to MATHE-
MATICA yivetal ye tnv eviohs:

DSolve [(x"2+1)y’ [x]-(y[x]) ~2==0,y[x],x]
eVE Tng uepxhic Adoneg Ue tnv:

DSolve[{(x"2+1)y’ [x]-(y[x])"2==0,y[0]==1},y[x],x]
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y(x)

101

~10f

-20F

Syfua 1.2.2 - 2: Tlopdderyua 1.2.2 - 2: 1o dudypaupa tng uepuxic Mong y(x),
6tav z € [—2,5] ue xdfetn aoluntwt, v z ~ 1.5574
IMopatvpnon 1.2.2 - 1

[Tohhéc qopéc Yia Vo amhoucTEVGOUUE TNV EXPRACT) TNS YEVXC AUOTC WULag
dragopixtc e€lowong Ing tding, n aubaipetn otabepd c avtixabiotatol and v
entong aubaipetn otabepd Inc ye ¢ > 0. H avuxatdotaon auts, dev nepropilet

™ yevixdtnta tng Mong, enedr (Inc) € R.
Ynueiwon 1.2.2 - 1

'Otav urdpyouy Twég e uwetafinthc, Tou undevilouv To cuviekeoty| tng v,
ondte 1 dwgopwry e€lowon yivetar ua ellowon ue dyvwoto To Yy, T6TE OL

Twéc autéc e€etdlovTal ywpeloTd.
HMopddetypa 1.2.2 - 3
Na hubet n Stagopunr e€lowon
(1 —cosz)y =y sinz. (6)

Abom. Yiugova xau ue T Ynuelwon 1.2.2 - 1 npéner 1 — cosz # 1, dnhadn
x# knuek € Z, evd av x =k, 161e npogave 1 (6) woylel vy xdbe x € R.

‘Eotw tépa 6Ly # 0. Tdte Sradoyxd €youue

dy ysinx , dy  sinxdr St
de 1 —cosx y 1—cosz’ TAOT
dy (1 —cosx) dx

Y 1 —cosz
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y(x)
3.0

-5 5 10 15

Yydua 1.2.2 - 3: TMapdderypa 1.2.2 - 3: 1o Sdypauua tne uepxrc hong
y(z) = csin® () pe 2 € [-2m, 57, étav ¢ = 1 unhe xaL ¢ = 3 xbxoavy

’
XOUTUAT,

’ A 7 7
Apa ohoxAnpdvovtag tpoxintel 6Tt

d (1-
/y / cos z) +c, dnhadh  Inly| =1In|l — cosz| + ¢,

l—cosx

mou oVugova ot ue v [apatienon 1.2.2 - 1 ypdgeta
Inlyl=In|l —cosz|+Inc=1In|c(l —cosz)| pe ¢>0,
dnhady| |y| = |e (1 — cosz)| % woodlvaua y = ¢ (1 — cosz) pe ¢ > 0, onde
y=c(l—cosz) pe c#0.

Enedf 2sin® £ = 1 — cos z, ané Ty nopandve oyEon TpoxOnTeL 6TL 1 YEVLXT)

Aoom tne (6) tehuxd ypdpeta

y=-c sin2 (g) , oOtav ¢ 75 0. (7)

H ypaguh napdotaon e (7) v tig twwée ¢ = 1, 3 diveton oo Xy, 1.2.2 -
3.

Enewdn vy v elpeon e yevuxrc Morne (7) éyxet unotebel y # 0 xau n
nwuh y = 0, epdoov oty (7) elvar ¢ # 0, dev ouunepthauBdvetar ot YEVIXR

Moom, 1y = 0 elvon i Widlovea Mon g (6). 0

13
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Hopddetypa 1.2.2 - 4

‘Ouota 7

zlnzy —y=0, étav yle)=1. (8)
Abom. Abyo tou nopdyovta Inz npénet z > 0. 'Eotw y # 0. Téte and v
(8) unoBétovtag bt xau Inx # 0, dnhadh = # 1, Swagopetind npénet y = 0,

dtomno, éyouue
dy  dr  dnzx

y zlnz Ilnz

Oloxhnpdvovtag v nopandve oyéorn éuota obupwva ue tnyv Hapathpnon

1.2.2 - 1 xou to Hopdderypa 1.2.2 - 3 mpoxinTel

Inlyl=In|lnz|+Inc=In|clnz] uye c¢>0.

Apo y = £ ¢ Inz, Snhadh 7 yeviur hMion tne (8) tehxd ypdpetan
y=clnz, o6tav ¢#0 xauu x>0 ue z# 1. (9)
Erewdn y(e) = 1, and v (9) npoxinter ¢ = 1, ondte 1 pepuxh Aon e (8)
elvar y = Inz. Hpogavde n twh y = 0 elvon wa Wdlovoa Aon e (8).
Egapuoy? 1.2.2 - 1 (opBoydvieg tpoyLég)
'Eoto 611 pla owxoyévela xauniiwy Tou zy-eminédou enahnbevel tny e€lowon
F(z,y,¢) =0 (1.2.2 - 3)

émov y = y(z) xou ¢ pla nopduetpoc. Zntelton va npoodioplotel ua dhhn
owoyévela xaunlwy, éotw 1 G(z,y,¢) = 0, mou va téuvel xdbeta xdfe
xaurOhn e (1.2.2—3). H G opllel 161 11c opBoydvieg tpoytés tne (1.2.2—
3). Hopaywyilovtag tny (1.2.2—3) xau anakelgovrag TNV napduetpo ¢ UeTall
e (1.2.2 — 3) xou e e€lowone nou mpoxUntel YeTd TNV mapaydyLoY TN,

€youue ula Stagopur e&lowon tng uopghg

% = f(z,y).
‘Apa ou opBoydvieg tpoytéc g (1.2.2 — 3) Ou elvan oL Aoeic tng drapopuxic
eZlowong
g1 (1.2.2 - 4)

Cds f(zy)
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Hopddetypa 1.2.2 - 5

Av 1 owovévewr xaurukey elvar n 22 + 32 = ¢, t6te 22 + yy' = 0, Snhadi

y = —xz/y. "Apa 1 {ntoluevn owxoyévela xauriloy Ha tpoxilel and tn Ao
e Swagopuniic eélowong

By _y

de  x’

dnhadh elvar 1 y = kx 6mou k otabepd. H elowon autr nopiotdvel eubelec,

mou diépyovtal and TNV apyr Twv aldvwy.

Aoxnoelg

1. No Avfodv ou napaxdte dwpopixéc eElotaeLe
i) xV/1+y2+yV1+22y =0 i) xy (1+2%)y =1+ y?
i) xyy — (1+ y2)1/2 =0 iv) sinz cosy + ¢ cosz tany = 0.

2. No unohoytetoly oL 0pBoYGOVLES TEPOYLEC TV OLXOYEVELDY TOV XAUTUAGDY
2

y = ce” ™ xou 22 — y? = cu.

1.2.3 Tpoapuixr dragopixn elowon 1ng tding

Yougova ye tov Optoud 1.1.1 - 3 1 yevixr uop@r| Tng w1 OROYEVOUG YRaUULXNS
drapopuntic e€lowong Ing té&ne elvan
y +f(x)y =r(x) (1.23-1)
6mou y = y(z) xou f(z), r(xz) ouveyelc ouvapthoewc pe r(z) # 0 v xdfe
€ (a,b) CR.
Téte 1 avtiotoryn owoyeviis e (1.2.3 — 1) odugova xat ue Tov Optoud

1.1.1 - 5 Ba elvar

y +f(x)y =0, étav x € (a,b). (1.2.3 - 2)

Abor opoyevoig

H (1.2.3 —2), nov elvar pia Stagopixt| e€lowon ue ywplouéves uetafBhntéc, av
y # 0, Ypdpera
dy

—f(z)dz, ométe Inly| :—/f(x) dx + ¢,
Y
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6mou ¢ aubaipetn otabepd. ‘Apa

- do +c* - d
lyl = e /f(x) e, /f(x) R SnhadH,

~—~
c£0 otabepd

L [ fwae

om6Te M yevuxh Mo y, Tne ogoyevouc eZlowone (1.2.3 — 2) Bo elvon

—/f(x)dx

y,(z) =ce ue c¢#0 (1.2.3 - 3)
omov mpogavee elvar y > 0, 6tav ¢ > 0 xav y < 0, étav ¢ < 0. Téte, enedy
Nt y = 0 dev nephaufdvetor oty Ao (1.2.3 — 3), Oa elvor wa Widlovoa
Mon e (1.2.3 — 2).

Ador pn opoyevoig - MéBodog tou Lagrange

I Tov mpoadioploud e uepuic Aiomng y,(z) tTne un ouoyevols dagopuxic
ellowone (1.2.3 — 1), dnhad¥ tne

y + fa)y =r(z),

egapudletal 1 uébodog tou Lagrange. Ylugova ue ) uébodo autr n otabegd

¢ ot yevux Adon (1.2.3 — 3) tng ouoyevoug, dnhadr otnv
1 Yl 1 ne ou NAQOT) 6T
y, (x) = ce” [ H@ o

fewpeltal oav ouvdptnon tou z. 'Eotw 6t elvar ¢ = k(z), ondte n Mor e
ouoyevolc dlagopixtc e&lowong otny teplntwor autr YedpeTol

a(x)

——
- x)dx
o) = =y Ty
dnhadt

y(z) = k(z)e @, éray (1.2.3 - 4)

Y

o@) = [f@)de xa q'() = f@)
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Hapayoyiloviag xol ta %o uéhn e (1.2.3 —4) éyouue

Y =y@) = K@)e "™ k) [~ql)] e

= K(2)e 1 — k(z) f(z) e 1@ (1.2.3 - 5)

Avtuabotdvrog tig (1.2.3 —4) xau (1.2.3=5) otqv ¢/ + f(2)y = r(z) tehud

TpoxUnTEL OTL

k/(ﬂ?) _ T(.T) el](z) 'f] d]:i,(E'E) _ T(ﬂ?) eq(:ﬂ)’ 87])\0(87{]
dk(z) = r(z)ed® da,
onHTe OAOXANEOVOVTAG
k(z) = /1"(1:) 1™ dz. (1.2.3 - 6)

Avtixafiotdvroc y (1.2.3 —6) otnv (1.2.3 — 4) npoxdnteL 6L 1 uepxy| Ao,

g un ouoyevoug dwagopuxic elowong (1.2.3 — 1), dnhadh e v’ + f(x)y =

r(z), elvon?

y,(r) = e~ /T(’E) e1®) d. (1.23-7)

Enewd? olugwva pe my (1.2.3 —4) elvar g(z) = [ f(z) dz, and to Oedpnua
1.1.1 - 1, v (1.2.3 = 7) xou v (1.2.3 — 3) npoxintel 6t 1 yevixh Adom
y(z) e un opoyevolc ypauuwxic dtagopuxic eZlowone Ing tééne (1.2.3—1),
dnhadh e v + f(z)y = r(x), elvan

yxX) = y,+¥, (1.2.3 - 8)

= e JI@tn g [y [l 108 g
= e—ff(iﬂ)dz [/T(x)eff(x)d:ndx + C:|

— eu@) [/r(r) ed®) g + C}

YrevBuuileton 6T n pepuh hoon Sev mepLéyel otabepd - Snuetwon 1.1.1 - 1.

17
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v x80e = € (a,b) xau ¢ avbaipetn otabepd pe ¢ # 0.
Hopddetypa 1.2.3 - 1
Na hubel n Stagopuxy| eZlowon
Y +2zy =", btav y(0) = 1. (1)
Ator opoyevoig. 'Eotw y # 0. Téte ouyxpivovtag tny aviiotolyn ouoyevy,
y —2zy =0

ue v (1.2.3 — 2) npoxintel 6t f(x) = 2z. Apa and vy (1.2.3 — 3) yio

Aiomn g ouoyevoug €youue
yh(ﬂj) _ ce—ff(fn)dz _ 68_2 fzdz _ ce—a:z’

6tav ¢ # 0. Ipogavae n twr y = 0 elvan pia Widlovoa Ader tng ouoyevouc.

M opoyevig

Eivou f(z) = 2z, onéte and v (1.2.3 — 4) npoxintel GTu

/f dx—/2xdx—x

Enewdh r(z) = e‘z2, ané ty (1.2.3 — 7) éyouue
y,(r) = e~ {/r(m) e4(®) d:c]

_p2 _p2 2 2
= ¢ ' [/emewdx]:xew.

‘Apa obugova ue v (1.2.3 — 8) 1 yevuerd Mo e (1) Ha elvan

—a?
y(@) =y, (2) +yp(z) =™ (2 +¢) (2)
v xébe x € N xow ¢ avbaipetn otabepd ue ¢ # 0.
Enewd? and v (1) éxouue btun apyweh tiud elvae y(0) = 1, n pepuxd Ao
Oa mpoxdder and tn (2) Bétoviac © = 0. Téte 1 = y(0) = 1(0 + ¢), ondre
¢ =1 xau n yepue Ao e (1) Oa elvon (Xy. 1.2.3 - 1)

y(@) =" (z +1).
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y(x)

Yydua 1.2.3 - 1 TMopdderypa 1.2.3 - 1: 1o Sidypauua tne uepxrc Along
y(z) = e (x4 1), 6tav = € [—4, 5]

Hopddetypa 1.2.3 - 2

‘Ouota 1
vy —y=2% 6tav y(l) =0. (3)

Abor opoyevols. Av x = 0, té1e npogavdc elval xat y = 0. 'Eotw x # 0

Tére n (3) yedyeton
r_ Y _ . —
y —==uz, o6tav y(l)=0. (4)
T

’ z
ue aviiotolyn OLOYEVH TNV

)
y' - v 0. (5)
'Eotw y # 0. Téte buowa ouyxplvovtac v (5) ue v (1.2.3 — 2)
npoxinteL 61 f () = —2 . ‘Apot amé v (1.2.3—3) yia 0 Adon Tng opoyevois
€Y OLUE
y, () = cem JI@dn _ = [(=3)do _ ; nlel _ clz,
6tav ¢ # 0, dnhadh y = £cx. Enouévee tehxd 1 hion tne ogoyevoig elval:

y, () =cx, obtav c#0.

Mpogavée n tuh y = 0 elvar wa Widlovoo Ao e (5).

19
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M opoyevrg

Enewd etvar f(z) = =1, ané v (1.2.3 — 4) mpoxdnteL 61

q(z) :/f(:c)dsc:—/%dm:—ln|m|.

Toérte, ened| r(x) = x, and wy (1.2.3 = 7) éyouue v T Yepixr| Aoon Tng un
ouoyevouig

y(@) = eI Ur(x)eq@‘) dm] _ o~(~Injz]) [/M—lnm dm]

1
:c/:c—d:c:mz av x> 0,
x

1
= |sc|/.7:—dsc:
]

1
—x/x—dxzxz av oz <0,

—x
dnhadt
Y, (x) = 22,

‘Apa obugova ue Ty (1.2.3 — 8) 1 yevued Mo e (4) elvan

y() =y, (2) +y,(z) = 2(z + ) (6)

v x8be x € R xouw ¢ avbaipetn otabepd ue ¢ # 0.

Enewd? and v (4) éxouue btun apyweh twud elvan y(1) = 0, n uepuxd Ao
Oa tpoxiel and ) (6) Bétovtac z = 1. Apa 0 = y(1) =1+, ondte c = —1
xat 1 wepued Aon e (4) B elvan (Xy. 1.2.3 - 2)

y(z) = —x + 22

Hopddetypa 1.2.3 - 3

‘Ouota 1
y —ycosz=cosx, O6tav y(0)=1. (7)
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yx)
2.0F

1.5¢
1.0¢

0.5r

: ‘ : : =X
-1.0 -05 0.5 0 15 20

Yydque 1.2.3 - 20 Iopdderypo 1.2.3 - 2: 1o Sdypauua tne uepxric Adorg
y(z) = —x + 22, 6tav x € [-1,2]

Abom opoyevois. ‘Eotw y # 0. 'Ouowr ouyxplvoviac tnv avilotouyn

ouoYevh
y —ycosx =0
ue v (1.2.3 — 2) npoxdntel 6t f(z) = —cosx, ondte and v (1.2.3 — 3)
EYOUUE
yh('E) _ Ce—ff(a:)da: —ce™ f(—cosa:)da: _ Cesinm7

6tav ¢ # 0. Hpogaveg n tuh y = 0 elvar wa Widlovoa Adom g ouoyevous.

M opoyevig

‘Ouowx and v (1.2.3 — 4) npoxintel 6T

q(x):/f(x)dx:—/cosxdx:—sinx

xau enewdh r(xz) = cosx, and v (1.2.3 — 7) éyouue yia T pepxh hiom g

7
un ouoyevoug

y () = 1@ [ / () 9) dx} _ —(—sina) [ / o085 o~ 07 dx]

— esmm /e—smm dSlnT — _eSIHZE |:/ e—Sll’lI‘ d(_ SIH'L‘):|

— _esinz [e—smz} _ —60 = _1.
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y(x)
4l
3
ol

\J_\J /.

o5 N 10~

Yyhua 1.2.3 - 3: IMopdderypo 1.2.3 - 3: 1o Sdypauua e pepxhic Aborng
y(r) = =1+ 2517 érav o € [—37, 4n]

Apa obugova ue v (1.2.3 — 8) 1 yevued Mo e (7) elvan
y(z) =y, (x) +y,(v) = =1+ ces™", btav ¢ #£0. (8)
Enewd? and v (7) éxouue btun apyweh tiud elvon y(0) = 1, n pepuxd Ao
fo mpoxter and v (8) Bétovrac x = 0. Apa 1 = y(0) = —1 + ce?, onbre
¢ = 2 xau n yepue Ao e (7) Oa elvon (Xy. 1.2.3 - 3)

y(z) = —1 426502

H yerétn tng neploduxdtntac 1 un g uepwnic Aiong agrvetal ooy 4oxno. =

‘Aoxnon

Na Aufodv oL mapaxdte yeuuuxée dagopixéc eloboelc’
)

. . 3 . . e o . _
i) Y 4 2zy=—2°+u; y(0) = -1 ) y’+1+m2—1+m2,y(0)—0

ii) Yy cosz —ysinz =sinz; y(0) =0 iv) xy —y=acosz; y(n/2) =0.

PAton. (i) y(z) =1/2 (2 — acQ) + 66712, uepah: ¢ = —1/2, (it) y(z) = =1+ 1/ cosz,
uepwer: ¢ = 1, (i) y(z) = 1+ ¢ exp (— tan™* z), uepah: ¢ = —1, (i) y(z) = cx 4z sinz,

uepwth: ¢ = —1.
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1.2.4 Tpopuwxr Ing td&ng we otabepolc cuvteAeoTéQ
And tov Oproud 1.1.1 - 6 mpoxVnTel 6TL 1 UN OUOYEVAS YRoUULXY) SLapopuxn
eglowong Ing tééng ue otabepolc ouvteheotés €yel Tn LopQY

y +ay =r(x), (1.24-1)
6tav a otabepd, y = y(z) ue z € (a, ) C R xow avtiotolyn opoyevd v

y +ay =0. (1.2.4 - 2)

'Eotw y # 0. Lougova ue v (1.1.1—11) avuxabotdvrac oty (1.2.4—
2) y = e* ue A otabepd mpoxUTTEL 6TL ) YopaxTNELG T EELowoT TNS OUoYEVOUC
elvon
Ad+a=0 ueplla A=—a. (1.2.4 - 3)
Enouévme 1 yevuxr Aor tng opoyevoig Ha elval:

y,=ce 7, otav c#0. (1.2.4 - 4)

Mpogavée n twh y = 0 elvar pia Widlovoa hbon e (1.2.4 — 2).
Enedy

f(z) =a, onéte q(z)= /f(x) dr = ax,
olugova ye v (1.2.3 — 4) n pepwdi hon y, e un ouoyevolc Hu elva

y.(x) = e Ueax r(x) dx] | (1.2.4 - 5)

Téte and 10 Oedpnua 1.1.1 - 1 npoxdnter L 1 yevixh Aon e (1.2.4 — 1)

y(x) = y,(2) +y,(2) (1.2.4-6)
= e {/e‘” r(z)dr +c

v x80e © € (a,b) xau ¢ avbalpetn otabepd e ¢ # 0.
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Hopddetypa 1.2.4 - 1
Na hubet dagpopuxt| e€lowon
Y +2y=e3" étav y(0) =0. (1)
Adorm opoyvevois. H avtiotouyn opoyevic tng (1) elvon n
y +2y =0,

on6te olugova ue Ty (1.2.4—3) n yoapaxtnplotixt| eZlowon Oa elvar A4+2 = 0
ue plla v A = —2. Apa and vy (1.2.4 — 4) npoxinter bt 1 hom g
ouoyevoug elval

y, =ce 2 brav c#0, (2)

6tav npogavaee N i y = 0 elva uta widlovsa Aon tre.

M opoyevig

Eivar f(7) = a = 2 xau 7(z) = 3%, onéte olugova ye v (1.2.4 — 5) n
uepwa) hoom gy, tne (1) elvan

—e T

——
y,(z) =e " /62I e dy = e /e_z dr = —e™ 3%, (3)

Enopéveg and v (1.2.4 — 6) xou tic (2), (3) n yevued Ao e (1)

TpoxUTTEL 6TL Elval 1

y(z) =y, (2) +y,(z) = —e ¥ 4 ce™ (4)

yia xdfe x € R xau ¢ aubalpetn otabepd pe ¢ # 0.

Enewd? and v (1) éxouvue btun apyueh Ty elvae y(0) = 0, n pepwx Mo
o tpoxter and tn (4) Bétovtac z = 0. Apa 0 = y(0) = —1+¢, ondte c =1
xaw 1 wepwd Aon e (1) Oo elvon (Xy. 1.2.4 - 1)

y(x) = e 3 (—1+¢%).
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yX)
0.14¢
0.12¢
0.10}
0.08¢
0.06
0.04
0.02

- - - - - X
05 10 15 20 25 3.0

Yyfdua 1.2.4 - 1: TMopdderypa 1.2.4 - 1: 1o Sidypauua tng uepxrc Aong
y(r) = e™3% (=1 +€%), 6tav z € [0, 3]
Hopddetypa 1.2.4 - 2
Na hubet dapopuxt| e€lowon
Y +y=e? étav y(0)=—1. (5)
Adom opoyvevols. H avtiotouyn ouoyeviic tng (5) elvon n
Y +y=0,

onéte olugova ve Ty (1.2.4—3) n yopaxtnpelotixy| eZlowon Oa elvar A4+1 =0

ue pllo v A = —1. "Apa duoia n hion tng opoyevolg elval
y, =ce *, o6tav c#0, (6)

6tav n T y = 0 elvan pia Widlovoa Aon tng.

M opoyevrg

Eivar f(z) = a = 1 xou r(z) = e ", ondte olugwva ue y (1.2.4 — 5) n
uepwxr Mom y, g (5) elvar

yp(z) = e " /eI e Pdr=e" /dx =xze " (7)

Enouévoc and ty (1.2.4 —6) o g (6), (7) npoxdntel 6t 1 yevix Aion

e (5) elvan 7
y(@) =y, () +y,(z) =e " (z+0) (8)

25
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y(X)
e,
05 10 15 20 25 3.0
-0.5¢
-1.0
-1.5+-

Yyfdua 1.2.4 - 2: Tlopdderypa 1.2.4 - 2: 1o dudypauua tne uepwxrc Alorng
y(z) =e " (=1+2), 6tav z € [-0.2,3]

v xdfe x € R xau ¢ aubalpetn otabepd pe ¢ # 0.

Enewd| obugova ue v (5) 1 apywed wwd elvon y(0) = —1, 1 yepwer; Ao
o mpoxtfer and tn (8) Hétovtag o = 0. Apa —1 = y(0) = 1(0 + ¢), ondte
c = —1 xou 1 yepwr; Mon g (5) O elvar (By. 1.2.4 - 2)

y() = e (~1+a).

Hopddetypa 1.2.4 - 3

‘Ouota va Aubel Stagopur e€lowon

y +y=-sin2z, 6btav y(0)=0. (9)
Abom opoyevots. H avtiotoyn opoyevic e (9) elvan ¢ +y = 0, ondte
6uota pe v (1.2.4 — 3) n yapaxtnplotxt, e€lowon Oa elvae A +1 = 0 ue plla
v A = —1. Apa 1 Aen tng ouoyevolg elval

y, =ce *, btav ¢ #0. (10)

pogavde n tur y = 0 elvan wa Widlouvoa Abon trg.
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M opoyevrg
Eivar f(z) = a = 1 xou r(z) = sin 2z, ondte obugova ue v (1.2.4 —5) 7
uepweh hoom yp tne (9) etvon®

T

y, () = e * [/ e’ sin 2z dx} =e [% (—2cos 2z + sin 2z)

(—2cos 2z +sin2z) . (11)

Ut =

Erouévoc and v (1.2.4 — 6) xou tc (10), (11) n yevuxh Adom tne (9)

TpoxUTTEL 6TL Elva 1|
1 .
y(x) =y, (z) +y,(z) =ce ™+ R (—2cos 2z + sin 2z) (12)

v x80e x € N xou ¢ avbalpetn otabepd ue ¢ # 0.
Enewdn and v (9) éyouue dtu 1 apyued Tiud elvan y(0) = 0, n pepueh Ao
fo mpoxtder ané tq (12) Bétovrag z = 0. Apa 0 = y(0) = ¢+ £(—2 +0),

onoTE ¢ = % xau 1 uepwad Aom e (9) Ba elvan (Xy. 1.2.4 - 3)

2 1
y(z) = : e T 5 (—2cos2x + sin 2x) . (13)

Ané tn Mor (13) npoxintouy ta e€hc:
1) lim,, — o y(z) = +o00,

T

ii) 6tav x > m, 0 6poc e npaxtixd undeviletar, ondte 1 Ao yedgpetol

1 V22 + 12
y(z) =~ R (—2cos2x — sin 2x) = T+ sin(2z + ¢)
~ 045sin(2z + ¢), 6tav ¢ = arctan(—2) ~ —1.107rad,

Onhadn extedel wia auelwtn meploduer Taddvtwon tAdtoug 0.45.

*IMapayoviixd ohoxAipwon: YLvéuevo exbetinfic Ue TpLYwVOUETEXY, GuYpTnoT, ondte
epapubéletor dlo @opés N mapayovixr oloxAfpwon (ﬁ)\ém-: BBhoypapia xar BiBilo A.
Mrnpdtooc [2] Keg. 7).
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yx)

2.0
1.5¢

.0
0\5+

WANA A
ﬂvM Yy ﬂvm Q’

Yyfua 1.2.4 - 3: Tlopdderypa 1.2.4 - 3: 1o dudypauua tne uepwxrc Alorng
y(z) = 2e " + 1 (—2cos 2z +sin2z), 6tav « € [—7/2,47]

-0.5¢

1.2.5 Egopuoyég and tov Hhextpioud

Egapuoy? 1.2.5 - 1 (pbption nuxvemty)

'Eoto nuxvetic ywenuxdtntag C nou mpdxettal va goptioTel e ) Porbeia
mnyrc otabepric HEA E Swa uéoov ouuxrc avtiotaone R. '‘Otav o dwaxdéring
elva avouxtée, deyduaote 6Tt 0 TuxveThc elval xevég, dnhadh go = ¢(0) =
0 (apyweh ouvbrixn). Khelvoviag to Swaxéntn oto xUxhwua undpyouvy dYo
HEA, nou elval 1 tne nnyrc £ xo authc mou entxpatel 6Toug onAlopolc tou
muxvet. Egapudélovtac to 20 xavéva tou Kirchhoff éyovue E — ¢/C = iR,
rou exewd’| i = dg/dt = ¢'(t), tehxd ypdpeToL

1 E

' g==. 125-1
¢+ pm1= 3 ( )

H (1.2.5—1) elvon ulo un ovoyevic ypauuwxd diapopuxh e€lowon tpdtng taine

ue otabepolc GUVTEAEGTEG UE avTioTOLY N OUOYEVY TNV

1
'+ —g=0. 125 -2
¢+ 54 0 ( )

H yopaxtnpiotint| e€lowon e (1.2.5 — 2) elvor n A+ 1/RC = 0 ye plla v
A= —1/RC. Téte n yevuxr, MNon tng (1.2.5 — 1) olugova pe tyv (1.2.4 —4)
elvat

q(t) = E + ke ®C.
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A& qo = 0, ondéte k = —CE. "Apa 1 uepuxt; hion tng elval
q(t) = CE (1 — e77e ). (1.2.5 - 3)
Egappoy? 1.2.5 - 2 (xUxhopa RL)

‘Ouota egapudlovtag to 20 xavéva tou Kirchhoff éyouvue

di R E
dv k. B 1254
T (1.25 - 4)

ondte 1 Yevixr tng hMon unoloyiletal 6t elvar

1= —=+ ce L!
=5 ,
Av i(0) = dg, n uepweh Mo e (1.2.5 — 4) O elvan
E E
i=5 (io - E) e Tl (1.2.5 - 5)

O tedeutatoc dpoc oty (1.2.5 — 5) undeviletal, 6tav o ypdvoc t anepiletat,
on6te oTNY TERINTWON auUTH EUXOAA TPOXUTTEL OTL imax = F/R.
‘Aoxnon

Na huboly oL mopaxdte ypauuxéc Sagopuréc eEladoele’

i) Y +y=u;y(0)=-1 v) Yy +3y=e""sin2z; y(0) =0

i) Y +dy=ey(0) =0 wvi) y 4y=sin’z;y(0) = -1

i) Y +y=xe*y0)=0 wii) y +4y=1—sinhz; y(0)=0

i) Yy +y=sin2z;y(0) =0 wiii) y +y=sinz cos2x; y(0) =0.

8

TAGom. ()y(z) = —1 4+ x4+ ce™™, yepxh: ¢ = 0, (id)y(z) = e + ce ™,
wepueh: ¢ = —1, (i) y(z) = Sa’e™® +ce ®, ueph: ¢ = 0, (iw)y(z) = ce ™ +
2 (—2cos2z +sin2z), pepuehi: ¢ = 2, (v)y(z) = ce > + e;m (—3cos 3z + 2sin 3x),
uepeh: ¢ = —15, (vi)y(z) = ce ® + 15 (5—cos2x —sin2z), pepxh: ¢ = —15,
(vii)y(z) = ce™™ — & (10—1581 +6821), uepueh: ¢ = —22 . (viii)y(z) = ce " +

= (5cosx — 3cos 3z — 5sinz + sin 3z), yepuh: ¢ = — 1 .

8 Anayopetetar 1 avadnuooicuoy ¥ avamapayeyY Tou TapéViog 610 GOVOAG Tou ¥
TunUdTeY tou ywels ™ yeanth ddewa tou Kafl. A. Mrpdtoou.

E-mail: bratsos@teiath.gr URL: http://users.teiath.gr/bratsos/
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