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y"'  =-2y" - y '  -2 y ,

Nc petoo'Xrlpatto0ef oe too8fvopo otoqpa 8tagopmiov e(tooroeov lqg td(r1g. Ev ouvelefs to oriotri-

po fiou 0o nporriryrL vo pel,etrl0et oq fipoq tqv euot60ero.

p) Atvetot to np6Bltlps opprccbv ttpcitv u1g popqqq: y'=.f(x,y)=-413y', y(0)=1, yru, to onoio

(rpdpe rrlv Trpoo6yyton yt c.xo orlpeto \=0.2, eqapp6(ovrCI,g tqv fppeorl p60o6o rpoze(iou ps

rbno yn* ,  =  !n* f , t f  A , ,y , , ) *  f ( * , * r , !n* ) j ,  rcor  Br lpu  h=0.2  .

i) No utol,oyioere rnv pq ypopptrcr1 alyeBptrrl e(iooron Tro tqv npoo6yT6q r1g h , Kor €v ouveleio,

rov tnCI,vol,r'lnttro trino qq pe066ou Newton,(xn*r-xn- "f (x,)l 
"f 

'(x,) 
), Ttoulv eniluoq crurqg.

ii) Na uzrol.oyioete pio opXlKI npoo6yytorl y[o) , Xpqo'rpoTrotrilvtag 6vo B"4po tr1g dpeoqg pe065ou

Euler, (h-0.2), Kc,l tv ouveleto uno),oyiote pio Belttorp6vrl opt0prlnrrl rqrl yro rqv y,

e<popp6(ovraq 611o qop6g trlv p60o5o Newton.

y) @eoporipe tqv 6ppeorl p60o6o Euler, !n+t=y,+h{f(x,+tt!n+t)}, yro rqv Trpoo6ynoq trlq luorlg

tou npoBl.qporog opltrcrbv trprirv tqq poprprlq: y'- f (x,!), xefa,bl, y@)=!0. No pel.erqOei

oq Trpoq tqv euotd,Oero rcCI,r qv td(t'1 orpiBetaq. (Aql,a6n vo unol,oyrotet to Drd'otrlpo euotd,Oetaq Kor Tl

td(q qq pe066ou).

@6uu 2z (0.5 , 1.5, 1) = 3 povf8eq
a) @eo:pof pe to np6Bf,r1po apltrcbv ttprilv trlq popgrlg:

y ' - - f ( x , ! ) , xe fa ,b l ,  y (a )=y ,  ( 1 )
k k

KCr,r rqv p60o6o k - Brxfirov qq popqrlq: Zo ,y,*, = hZ F 1.f,* 1 e)
j =0  j=0

) Nu op[oete to Lo rcor 2o XopcrKrqprotrx6 aofuucirvulro Trou cx,vttoror1ri otrlv (2).

) Avu<pfport ro rcpttrlpw nou np6ner vu rol0ouv cirote \ (2) vo stvCI,t pq6evlrcd-eoora0qg Kor

oovearlg ovrtotorlo.

p) Afveror 11 ruoluBqpotuctl p60o6og 3r1q td(r1q qq popqrlq:

h
!n+z-@+7)y ,* t *  a  ln  =  * { fS *a) . f , *z+8(1 -a) . f , * t - (1+ 5o)  " f , }I Z

No e(etootei CI,v undplouv ttprlq rng Tropopdtpou o yru, rrq onoteg 11 p60o6og ouyrl,iver KCI,r vCI,
uruol"oytororiv.

y)Aivetot  11 p60o6og i  ! ,+z-1/6! ,*z* !n+r-  /61,=%.f ,+z ,6nou h eLvatto Br lpo qg Dtap6pt-

oqq, KcLt ! n = y(x r) , o orco[og nporeiv€ror yro, tqv eni],uon rou ( 1). No e(etd,o'ete ov q p60o6oq e [vo,r

pq6evrxd euoto0rlq rcc,r ouvearlg.



@6pa 3: (2.5 )  = 2.5 pov66eg
Na neprypdryert rCI, Baotrd Btlpatu tqq pre066ou Galerkin Tro. n1v eniluoq rou npoBl,rlporoq 6rio

ouvoptoriov trpri:v

t t "  - 3u  =2x2  ,  x  e (0  ,1 )  ,  u  (0 )  -u  (1 )  =  0  ,
0eoprirvraq oov ouvo,ptrloetq Bdorlg ttq ouvo,prllo€rq erj), er(x),...,en(x) , or onoieq etvor ypop-

ptrd ovelaprrlrlq. No unol.oytotef q ooOevtlq popqq tou npoB]"r1po,roq, Kc,r ro o,vtiototlo fipooey-

ytottr6 zcp6p),qpo ouppo)'mri, lprlorponotrirvtoq xLc,napanavo zrpoo€yyto'trrc6q ouvaptr'1o'eq Bdorlq

f '] lA.. n ,l . //1 .' ^..^d, S' -\
\2Gf!tl 'Io I f l lu Vl.nVII',

@eroporipe to ap6Bl,qpo 6rio ouvopru,rccilv trprilv t4q popgqq:

t / "  = 2 x u '  + 3 x ,  0  (  x  < 2 ,  u ( 0 )  =  0 ,  u ( 2 )  -  2  ,

Ku, r  ro  oqpe io  qg  6urp6p loT lg  x r :0 ,  x r=0 .4 ,  x r=0 .9 ,  xo -1 .5 ,  xs=2 .  No  e rpupp6o 'e re

qv p60o6o rTlg ru(wdptlotqg Tto trlv npoo6yyton qg luoqg Xpno4roTrorcbvrog o'crv ouvCI,pnloeq Fdonq
ru, povcirwlro 1, x, x2 , xt , x4, rcu,r vo unol.oyfo'ete p6vo ro ypopprKo o'0otr1po nou nporfntet
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