
Full�dio ask sewn III'Askhsh 1. 'Estw èna armonikì talantwt  me dÔnamh trib  o opo�o peri-gr�fetai apì thn ex�swsḧ
x + cẋ + kx = 0, k, c > 0.Gr�yte thn ex�sws  tou san èna dunamikì sÔsthma dÔo exis¸sewn pr¸tou bajmoÔ.Sqedi�ste (e�te me molÔbi e�te me upologist ) to di�gramma f�sh. (Melet stedÔo peript¸sei (a) c2 − 4k > 0 kai (b) c2 − 4k < 0.)'Askhsh 2. Bre�te to e�do kai thn eust�jeia twn shme�wn isorrop�a kai sqe-di�ste ta diagr�mmata f�sh gia ta akìlouja grammik� sust mata(a) ẋ1 = x1 + x2 , ẋ2 = x1 − 2x2(b) ẋ1 = x1 − 5x2 , ẋ2 = x1 − x2(g) ẋ1 = 2x1 + x2 , ẋ2 = −x1 + x2(d) ẋ1 = −x1 − 2x2 , ẋ2 = 2x1 − x2'Askhsh 3. Bre�te ta shme�a isorrop�a kai sqedi�ste to di�gramma f�sh giathn ex�swsh ẍ = −x − ax3. Melet ste ti peript¸sei a = 0, a > 0, a < 0. (Anqrhsimopoi sete upologist , sqedi�ste to di�gramma f�sh gia m�a per�ptwsh,p.q. a = 0.01   a = −0.01.)'Askhsh 4. 'Estw to akìloujo montèlo to opo�o perigr�fei tou plhjusmoÔ

x1, x2 dÔo eid¸n ta opo�a antagwn�zontai gia to �dio e�do trof :
ẋ1 = x1 (1 − x1 − ax2)

ẋ2 = ρx2 (1 − x2 − bx1)ìpou ìle oi stajerè a, b, ρ > 0.(a) Bre�te ta shme�a isorrop�a tou sust mato (melet ste ìle ti dunatè timètwn paramètrwn, all� upojèste a 6= 1, b 6= 1).(b) Bre�te to e�do kai thn eust�jeia twn shme�wn isorrop�a.'Askhsh 5. (g) Sto montèlo th prohgoÔmenh �skhsh upojèste gi� ti pa-ramètrou timè th epilog  sa kai sqedi�ste me thn bo jeia upologist  todi�gramma f�sh. 1



'Askhsh 6. Jewr ste to montèlo di�dwsh epidhm�a
ẋ = −βxy

ẏ = βxy − γy (1)
ż = γy,ìpou β, γ e�nai jetikè stajerè kai

x(t): oi ugie� oi opo�oi den èqoun arrwst sei.
y(t): oi �rrwstoi.
z(t): auto� pou èqoun anarr¸sei kai �ra èqoun anos�a.(a) Apode�xte ìti o sunolikì plhjusmì e�nai stajerì.(b) Bre�te ta shme�a isorrop�a sto ep�pedo (x, y) (agno ste thn metablht  z).(g) Bre�te thn ex�swsh twn kampul¸n tou diagr�mmato f�sh sto ep�pedo (x, y).Sqedi�ste to di�gramma f�sh sto ep�pedo (x, y) qrhsimopoi¸nta upologist (e�te dikì sa k¸dika, e�te èna pakèto grafik¸n, e�te matlab, klp).'Askhsh 7. (sunèqeia th prohgoÔmenh �skhsh) (d) Upolog�ste ton arijmìtwn ugi¸n x gia ton opo�o èqoume mègisto arijmì asjen¸n. Epibebai¸ste toapotèlesma sto di�gramma f�sh pou sqedi�sate.(e) 'Estw N = 1000 o sunolikì plhjusmì. 'Estw ìti, gia mia sugkekrimènhepidhm�a, èqoume x = 999 ugie� kai y = 1 �rrwsto. Poiì e�nai o arijmì z aut¸npou pèrasan thn arr¸stia ìtan h epidhm�a ekle�yei (dhl. ìtan y = 0) (Upojèste,p.q., β = 1, γ = 300. Arke� èna kat� prosèggish apotèlesma.)

Shmei¸sei
• Arke� na parad¸sete lumène 3 ask sei apì autì to full�dio.
• Ta diagr�mmata f�sh arke� na g�noun me to molÔbi kai na e�nai sqhmatik� (e�nden mpore�te na qrhsimopoi sete upologist ).
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