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@6pa lo (40%)
'Evu oupprdtrvo ru),rir8ro 61er enirrebo oxlpo nou 8ivstcn un6 t1v s(ior,ror1 z = coS p , rcn aivur tono0etqp6vo

raturc6puqu, 6ncoq guivetor oto o1qpu, p6ou oe opoyev6g Buputrrc6 zre6io. To rcs),cb6ro zreprotp6qetot pre oruOeprl

yrovrurcrl tulftrltu a; yripco un6 tov d(ovu z, rur 6vuq 8urcni)"roq pd(uq m pnopeivu o).ro0siver lcopiq rprprl nepuop6voq

oto rcrT,rb6ro.

(u) Nu ppeire 14 Lagrangian rou ouorrlpLutoq.

(p) Nu ppeire tqv o16o11 zrou 6ivsr to oqpreiu rooppozriuq tou
ouotrlprutoq. Tr p6io nui(et q aprl qg ycovrurrlg tuptrltuq
(a-l) o:q Trpoc rllv r5nup-Erl olp.eirov roopporicrq; : 1,,.. I i' " . {

(y) Nu uno).oyiorm ro oi.od.rlpcopo iacobi KCr,1 vo e(erdosts'"crv^

Su,alpeiror KCr,1 ov eivat ioo tl€ rqv pqluvrrcr'1 ev6pyeru tou
ouottlputoq.

(5) No Bpeize tr1 66vapr1 roo Seopori, Troo 7r€plopi{er qv rivrlorl
zdvro oro rokir8ro, ocv ouvdpcrlo1 rTlq 06o11g tor Sarrtl.iou,
6rav arx6g agr1vercrt an6 ro orlpeio p:0.

Ot1tu2 (35%)

H Lagrangian ev6_q tpuoxor5 ouotrlpa.to-c eivur:

oxot y,nt.k eivur 0errxe: orcrOepe:.

(u) Ynoioyiote rI\' r'olollKti opUn rou ououlprcrro_i. lloru 11 oT.eori rrlc Kuvo\,1Kr1_c opprl_c frs rllv x,,.uoorxrl ur17"uurr1

opprl iil"i-:floruunotrcduoSrcrtqpeirurotqYnepi:rtc,ro1 6;rouk:0: r-,r.,*,^"{._, __ ,, _,r,^-,
(B) fpdryte try e_(iocootl xirlorlq rou ouotrlproro_c Kol iuote tr1r, oe yevrxl Fopell. Tr rpuorx6 ouotrlpu ze prTpcrqer;

(V) Karuorceud.ore r.rlv Harniltonian tou ouotrlpo.toc.

(6) fpdryte rcur ifots ttq e(rocitoerq Hamilton oe yevrxrl popgri.

(e) Optote rr-c nupurdrc,: noo6tqteg:

23n120t8

L=e2t,(!**r-1*r')
t2 2 )

u: x + tllx

VZ

Yno),oytote qv uyrcri).r1 Poisson lu, u-). Eivor or noo6nlteq uut6g ou(uyeiq r<uvovu<6q petuBl"rlt6-c;

(ot) Ncr ypuqtei 11 Hamiltoniarl rou ouor{putoq otrq perup}"1rtq(u, u.) rco,r vu e}"ey10ei uv eivur otuOepd qg rcivr1or1q.

Ofpu 3" (25%)

(u) Nu Bpeite trlv 6rc9poorl, pe oyrcrl).eq Poissorr, rrlq ol,ucrlq lpovu<qq petuBo)"r1q proq ouvdpttlotlgtt(q,p) 61e1, rpo,om6

lcbpo ev6q ouotl;.rotoq 1"q Bu0pof e)"euOep[aq pLe Harniltonian II
(p) Nu Dei(ete 6tt 11 6uvupnrcr1 petup)"qrn u = pc1 12- Ht eivur o)"oK]"npcopcx qq rcir,'r1or1q tou ouotrlprcr,roq pe

ouvdpqorl Hamilton H = p' I 2-l I (2q').

KoArl sTnrux[q !
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