YIHOAOI'TXTIKH ®YXIKH 2005
AXKHXH 1
KINHXH XQMATIAIOY XE MONOAIAXTATO AYNAMIKO

INoa to Ttapokdte Tpopinpa oev vdpyovy YeVikés avarvTikég Moeig £1ol 1) enelepyacio Oa
viver pe Tnv pondeia Tov NDSolve.

Ocwpeiote copatidlo palag m =1 1o onoio Kveital péoa 6 SVVAUIKO TNG LOPPNG

1
V(x):—5a2x2+2x4—x6,0<a2<2 (1.1)
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a) [epintoon yopig tprpi).

H e&iowon kivnong eivan
d’x
— = a’x —8x” +6x° (1.2)
dt

e Na oyedootel 1o Suvaptkod (610 {310 OYALN) Yia TIC TES ToL @’ = (0.25,1 25,1 .9) T
copfaiver otav @ <0 a* =2 ;
e No pelemOei n kivnon yio S1GQOpPES apYIKES TILES X (0) 2> (0 Aovovtog TV dlpopikn

e€iowon pe v Ponbdeia tov NDSolve Oempdvtag 611 1) apyikn TOOTNTO TOV COUATISION
elvar pundév. Xpnoponoteiote TIHEG TG EKAOYNG OOC, APKETEC TAVIMG MOTE VO LTOPEL VoL
Byel ovumépacua. Xe kabe mepintmon vo vroloyileTal Kot 1 gvépyela

2
1{ dx
E=—| — | +V(x)
2\ dt

amo Vv dlatnpnon g onoiog KataAiafaivovpe v otabepotnta g Abong. Na
oyedOTEL it AVOT), KOL TAVMD GTO GYNILO VO QOAVETOL 1] OPYLKN TN x(O) KaOmG Kot

TN TNG EVEPYELOG.



e Na dey0ei 611 T0 TOPATAVEO TPOPANUE ETOEXETOL piok OVAAVTIKN AVOT TNG LOPPNS

c

x(t)= : (1.3)
\/1 +¢ cosh(bt)

Na vroAoyte8obv o1 TapApETPOL TNG AVGNG QLTS CLUVOPTHGEL TOV TUPUUETPMY TOV

SVVOULKOV, VO VTTOAOYIGOEL 1] evEpYELn KABMG Kot 1] PUOIKT onpacio TG Avong.

p) Hepintoon pe Tprfn.

Yy mepintmon avt 1 dapopikn e&icmon ypaeeTot

2
Q+z@=a2x—8x3+6x5 (1.4)
dt* t dt
H e&iomon avt givor pud wyvpd pun ypappkn e€icoon n omoia eppavifeTar otny Bewpia TV un
TomoAOYIK®Y coltoviov (Q-balls) n oty eElocwon VOPOGTUTIKNG 1COPPOTIOG TOV ACTEPWOV
(Eden-Fowler).

e Noa peletnfet n kivnon yuo d1aQopeg apykég TILES x(O) = 0 Advovtog Tnv Slopopikn

ekicwomn pe v Pondeia tov NDSolve Oewpdvtog 0TL 1 apyikn ToHTNTE TOV COUATIOIOD
glvar unodév. Xpnouomoteiote TYEG TNG EKAOYNG OOG, OPKETEG TAVTIWOG MOTE VO, LTOPEL VOl
Byet ovumépacpa.. Edm BEPata dev vapyet datnpnon eVEPYELNG MOTE VO LTOPOVLLE V.
Bydrovue coumépacpa yio v otadepdtnta e Abong. Na oyediastovv d0o

OVTITPOCMOTEVTIKES ADCELG KOL TTAV® GTO YU VO QOIVETOL 1 OPYIKT] TN x(O) .

o Aci&te 611 KO €30 vILapyel Adon avdioyn g (1.3) dnradn x(O) =X, Ko x(t) —0.

t—o0
No. gvpefodv aptOunTikd Kot vo, oXed1o6tov 800 tétotec Moelc Yo a” = (0.2, 1 .9) .
Xpnoomoiwvtag 1o mokétto NonlinearFit tov Mathematica npocappocte tig
aplOunTIKég TYWEG TV Aboemv avutdv oty eicmon (1.3) kot extipeiote v akpifelo g
TPOCAPUOYNG GYeO1ALoVTAG 0TO 1010 GO TNV aplOUNTIKY ADCT| LUE TNV TPOGUPHOYT TNG.
Yyéowo mpoypappaTog:

)



nfl]= a=0.2;cl=1.;

n2]= eql=x"'"'[t]==a*2x[t]-8x[t]"3 +6x[t]"5:;

{t, 0, 20}1[[1, 1, 2]]

Out[3]= InterpolatingFunction({{0., 20.}}, <=]

n@:= Plot[£[t], {t, 0, 20}]
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Out[4)= = Graphics - 3_

)= £ = HDSolve[{eql, x[0] == c1, x'[0] == 0}, x, }

B) Ztnv mepintmon auTh VIAPYEL LKPT TEPITAOKT AdY® TG povopevnc acvvéyetag yuo £ =0. H
Mon tov mpoPAiuartog eivar va apyicovpe Ty ohokAMipwon amd v ypovikh otiyuy ¢ =7, =0
ny. £, =0.001. Zmv mepintoon avm Oo mpémel Vo TPOGOPUOGOVUE AVAAOYD TIG OPYIKES
ovvOnkes. Eival edkolo va del kovelg 60Tt n axpiPig Adon pe poper] dSuVOUOGEPAS Umopel va
Ypopel cav

x(t) =X, +éa2xot2 +--

1

OTOTE O1 APYIKES GLUVONKEG UTOPOHV VAL YPAPOVV x(to) = X, Kol x'(l‘o) = 5 a2x0t0 .



ngl= a=0.2; c1=0.302;
nfGl= egq2 =x"'"'[t]+2/tx'[t] a2 x[t] -8x[t]"3 +6x[t]"5;

Ing)]= £ =
HDSolve[{eq2, x[0.001] == c1,
x'[0.001]--1/3a"“2xcl«0.001}, x,
{t, 0.001, 20}][[1, 1, 2]]

out[2)= InterpolatingFunction[{{0.001, 20.}}, <=]
@)= Plot[£[x], {x, .01, 20}]
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Out[@)= = Graphics -




