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ASKHSEIS 1 (14-10-2017)

1.1 JewroÔme thn diaforik  exÐswsh

ay′ + by = ke−λt.

ìpou a, b, k eÐnai jetikèc stajerèc kai λ eÐnai mia mh arnhtik  stajer�. An y
eÐnai mia lÔsh thc exÐswshc na brejeÐ to limt→+∞y(t).

1.2 An f eÐnai mia suneq¸c paragwgÐsimh sun�rthsh, na apodeiqjeÐ ìti ìlec oi
lÔseic thc exÐswshc

y′(t) + y(t) = f ′(t) + f(t)

teÐnoun proc thn sun�rthsh f gia t→ +∞.

1.3 Na brejeÐ mia suneq c sun�rthsh f tètoia ¸ste ìlec oi lÔseic thc exÐswshc
y′(t)+y(t) = f(t) na teÐnoun asumptwtik� sto+∞ proc a) thn eujeÐa y = 5t+3
b) thn y = t2 − 2t+ 5.

1.4 JewroÔme thn diaforik  exÐswsh

y′(t) + p(t)y(t) = q(t)

ìpou p, q ∈ [0,+∞). An limt→+∞q(t) = 0 kai up�rqoun t0 ≥ 0 kai µ > 0
tètoia ¸ste p(t) ≥ µ gia ìla ta t ≥ t0, na apodeiqjeÐ ìti ìlec oi lÔseic thc
exÐswshc teÐnoun proc to mhdèn gia t→ +∞.

1.5 Ac eÐnai p, q ∈ C([0,+∞)) tètoiec ¸ste

|p(t)| ≥ |q(t)|, t ≥ 0,

kai ac jewr soume tic diaforikèc exis¸seic

y′ + py = 0, (P )

y′ + qy = 0. (Q)

Na exetasjeÐ an eÐnai yeud c   alhj c h prìtash: An ìlec oi lÔseic thc exÐsw-
shc (Q) teÐnoun proc to mhdèn gia t → +∞, tìte ìlec oi lÔseic thc exÐswshc
(P) teÐnoun proc to mhdèn gia t→ +∞.

1.6 Na epilujeÐ to prìblhma arqik¸n tim¸n

y′(t) + y(t) = g(t), y(0) = 0,

me g(t) = 2, t ∈ [0, 1], g(t) = 0, t > 1.


