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Diaforikèc Exis¸seic Tet�rth, ??/9/2008

Epanalhptik  Exètash
1. BreÐte sunart seic u(x) kai q(x) tètoiec ¸ste h exÐswsh y′′ + 4xy′ + q(x)y = 0 na èqei dÔo lÔseic thc

morf c y1 = u(x) kai y2 = xu(x) ìpou u(0) = 1. (Abel?)

2. LÔste tic parak�tw diaforikèc exis¸seic:

(aþ) (x2 ln x) dy = (xy − 1)dx = 0, x > 0.
(bþ) Pìsec lÔseic èqei to prìblhma pou den epilèxate san ap�nthsh sthn prohgoÔmenh er¸thsh? Dikaiolog ste

thn ap�nths  sac.
(gþ) Diatup¸ste ìlec tic lÔseic tou probl matoc pou epilèxate san ap�nthsh sthn prohgoÔmenh er¸thsh.

3. Jewr ste to parak�tw prìblhma diaforik¸n exis¸sewn
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u(x, 0) = f(x) 0 ≤ x ≤ a

ìpou a eÐnai ènac dojeÐc jetikìc arijmìc kai ìpou f(x) eÐnai mia doj sa sun�rthsh.

(aþ) ApodeÐxte ìti to parap�nw prìblhma diaforik¸n exis¸sewn èqei to polÔ mÐa lÔsh.
(bþ) Perigr�yte èna fusikì prìblhma to opoÐo mporeÐ na montelopoihjeÐ me to parap�nw prìblhma

diaforik¸n exis¸sewn.
(gþ) Perigr�yte thn sumperifor� thc lÔshc tou parap�nw probl matoc diaforik¸n exis¸sewn ìtan

t →∞.

4. LÔste to ex c prìblhma merik¸n diaforik¸n exis¸sewn
ut = uxx − u, ux(t, 0) = ux(t, 1) = 0, u(0, x) = 2 + cos(2πx) 0 < x < 1, t > 0.

5. D¸ste thn genik  lÔsh tou parak�tw sust matoc diaforik¸n exis¸sewn
x′(t) = −2 sin(2t)x(t) + (cos(2t)− 1)y(t)

y′(t) = (cos(2t) + 1)x(t) + sin(2t)y(t).

6. JewroÔme dÔo �kamptec kulindrikèc r�bdouc polÔ mikr c diamètrou kai m kouc 2 mètrwn. YÔqoume
thn pr¸th stouc 0o, jermaÐnoume thn deÔterh stouc 20o, tic en¸noume metaxÔ touc (�koll�me� ta dÔo
�kra touc) kai topojetoÔme ta dÔo elèujera �kra touc se p�go. MporeÐte na d¸sete mia ektÐmhsh thc
jermokrasÐac sto shmeÐo thc ènws c touc met� apo 1′? E�n den mporeÐte, perigr�yte p¸c mporeÐ k�poioc
na thn upologÐsei. Dikaiolog ste pl rwc touc isqurismoÔc sac.

7. Gia na broÔme thn lÔsh miac kathgorÐac apl¸n mh-grammik¸n diaforik¸n exis¸sewn o Bernoulli mac
proètreye (prin 200 perÐpou qrìnia) na broÔme pr¸ta thn lÔsh tou �antÐstoiqou� grammikoÔ probl matoc
(autoÔ pou prokÔptei e�n sb soume ton mh-grammikì ìro) kai na thn qrhsimopoi soume kat�llhla gia
na �mantèyoume� thn lÔsh tou arqikoÔ mh-grammikoÔ probl matoc. Prospaj ste, eÐte qrhsimopoiìntac
thn protrop  tou eÐte me opoiond pote �llo trìpo, na upologÐsete thn genik  lÔsh tou probl matoc
2xy′(x) + y(x)− 9y2(x)x5 = 0.
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