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2. Fullàdio ask†sewn II

[Paràdosh mËqri DeutËra 3 Dekembr–ou 2012]

2.1. 'Askhsh. Jewr†ste to grammikÏ s‘sthma

ẋ1 = ax1 + bx2 , ẋ2 = cx1 + dx2.

Klhr∏ste 4 arijmo‘c apÏ to -10 Ëwc to 10 kai jewr†ste Ïti oi arijmo– pou klhr∏jhkan d–noun tic timËc
twn a, b, c, d. Bre–te to e–doc kai thn eustàjeia tou shme–ou isorrop–ac già to grammikÏ s‘sthma pou
klhr∏sate. Sqediàste, me mol‘bi, me Ïso kal‘terh akr–beia mpore–te to diàgramma fàsewn (de–xte me
saf†neia ton astaj† kai eustaj† upÏqwro).

2.2. 'Askhsh. Bre–te ta shme–a isorrop–ac kai sqediàste to diàgramma fàsewn gia ton anarmonikÏ
talantwt†

ẍ = �x+ ✏x

3
, ✏ > 0.

Ep–shc, afo‘ kànete grammikopo–hsh g‘rw apÏ Ëna apÏ ta astaj† shme–a isorrop–ac sqediàste ton eu-
staj† kai astaj† upÏqwro tou grammiko‘ sust†matoc. (Kànete Ïla ta sqËdia me upologist†, parajËste
ton k∏dika. Qrhsimopoi†ste m–a tim† già to ✏ thc epilog†c sac.)

2.3. 'Askhsh. 'Estw to akÏloujo montËlo to opo–o perigràfei touc plhjusmo‘c x, y, z twn ugei∏n,
arr∏stwn kai ànoswn atÏmwn ant–stoiqa, katà th diàrkeia miac epidhm–ac:

ẋ = ��xy + µ

ẏ = �xy � �y

ż = �y � µ

Ïpou �, �, µ e–nai jetikËc stajerËc.
(a) Bre–te to shme–o isorrop–ac tou sust†matoc. Ep–shc, de–xte Ïti o sunolikÏc plhjusmÏc x + y + z

paramËnei stajerÏc.
(b) Bre–te to e–doc kai thn eustàjeia to‘ shme–ou isorrop–ac: exetàste d‘o set tim∏n twn �, �, µ già ta
opo–a to shme–o isorrop–ac e–nai diaforetiko‘ e–douc. (Perioriste–te sto ep–pedo (x, y))
(g) Sqediàste to diàgramma fàshc già Ëna set tim∏n twn �, �, µ thc epilog†c sac. (Sqediàste ston
upologist† toulàqiston treic fasikËc kamp‘lec. ParajËste ton k∏dika.)

2.4. 'Askhsh. 'Estw to akÏloujo montËlo to opo–o perigràfei touc plhjusmo‘c x1, x2 d‘o eid∏n ta
opo–a antagwn–zontai gia to –dio e–doc trof†c:

ẋ1 = x1 (1� x1 � ax2)

ẋ2 = ⇢x2 (1� x2 � bx1)

Ïpou già tic stajerËc isq‘ei a, b, ⇢ > 0.
(a) Bre–te ta shme–a isorrop–ac tou sust†matoc (melet†ste Ïlec tic dunatËc timËc twn paramËtrwn, allà
upojËste a 6= 1, b 6= 1).
(b) Sqediàste ston upologist† m–a l‘sh tou sust†matoc, già Ëna set tim∏n twn paramËtrwn.

2.5. 'Askhsh. Jewro‘me to dunamikÏ Lennard-Jones to opo–o perigràfei qhmiko‘c desmo‘c metax‘
d‘o atÏmwn:
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Ïpou r e–nai h apÏstash metax‘ twn atÏmwn ta opo–a summetËqoun sto qhmikÏ desmÏ kai D,R e–nai
jetikËc stajerËc. (a) Sqediàste to dunamikÏ me upologist†. (b) Bre–te thn per–odo thc talàntwshc già
mikrËc apokl–seic apÏ to elàqisto tou dunamiko‘. (g) Bre–te thn per–odo talàntwshc ∏c sunàrthsh thc
enËrgeiac. (ParajËste touc k∏dikec pou qrhsimopoi†sate.)


