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Prìblhma 1. DÐdetai h anadromik  sqèsh xn+2 = 3xn+1−2xn+1, n = 0, 1, 2, . . ., me arqikèc
sunj kec x0 = 0, x1 = 1. Na breÐte mia èkfrash gia thn xn gia genikì n. Poia eÐnai h tim  tou
x10?

Prìblhma 2. 'Estw ∆n h orÐzousa n× n pou orÐzetai wc
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0 0 0 0 . . . 1 1 0
0 0 0 0 . . . 1 1 1
0 0 0 0 . . . 0 1 1
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, n = 3, 4, . . . , ∆1 =| 1 |,= 1, ∆2 =

∣∣∣∣ 1 1
1 1

∣∣∣∣ = 0.

Na deÐxete ìti h akoloujÐa {∆n}, n = 1, 2, 3, . . ., ikanopoieÐ mia anadromik  exÐswsh thc morf c

∆n = a∆n−1 + b∆n−2 n = 3, 4, 5, . . . .

kai na prosdiorÐsete ta a, b. Na epilÔsete thn anadromik  sqèsh kai na upologÐsete thn ∆n gia
genikì n.

Prìblhma 3. DÐdetai h rhtogrammik  anadromik  sqèsh xn+1 = xn−1
xn+1 , n = 0, 1, 2, . . ., me

arqikh sunj kh x0 = 2. Na breÐte mia èkfrash gia ton genikì ìro thc akoloujÐac xn sunart sei
tou n.

Prìblhma 4. (a) Na breÐte thn lÔsh thc diaforik c exÐswshc

y′ + 3x y = x, y(0) = 1.

(b) ParomoÐwc, na lusete thn

y′′ + 2y′ + 2y = sinx, y(0) = 1, y′(0) = −1.

Prìblhma 5. JewreÐste thn DE

d2y

dx2
= a

√
1 +

(
dy

dx

)2

ìpou a > 0 dedomènh stajer�. Qrhsimopoi¸ntac thn allag  metablht c p = dy
dx kai thn sqèsh

dp
dx = dp

dy
dy
dx = pdp

dy na lÔsete thn exÐswsh me arqikèc sunj kec y(0) = 1
a kai y′(0) = 0.



Prìblhma 6. Na epilÔsete tic akìloujec DE. Sthn perÐptwsh pou den eÐnai akribeÐc ja prèpei
na breÐte pr¸ta ènan kat�llhlo oloklhrwtikì par�gonta.
(a) (6xy − y3)dx+ (4y + 3x2 − 3xy2)dy = 0,
(b) 2xydx+

(
y2 − 3x2

)
dy = 0,

(g) ey dx+ x (ey + sin y) dy = 0.
(d) ydx+

(
x2y − x

)
dy = 0.

Prìblhma 7. Na epilÔsete tic DE

(a) y′ = 4x2+3y2

2xy ,

(b) xy′ + 6y − 3xy4/3 = 0,
(g) dx

dt = 6x(5− x), me arqik  sunj kh x(0) = 1.

Prìblhma 8. JewreÐste thn diadikasÐa Leslie me treic hlikiakèc om�dec, xn+1 = Axk ìpou

A =

 0 4 4
3
4 0 0
0 2

3 0


kai xn = [xn(1), xn(2), xn(3)]

T perigr�fei ton arijmì atìmwn se k�je hlikiak  om�da thn qronik 
stigm  n. Poiì eÐnai to qarakthristikì polu¸numo tou A? Na breÐte thn megalÔterh idiotim 
tou A pou dÐnei ton rujmì aÔxhshc tou plhjusmoÔ. An x0 = [1, 2, 3]T na breÐte asumptwtik� thn
katanom  tou plhjusmoÔ stic hlikiakèc om�dec gia meg�lec timèc tou n.

Prìblhma 9. a) An f(x, y) = x2 + y3 − 3x2y, (x, y) ∈ R2, na breÐte ta krÐsima shmeÐa kai na
ta katat�xete se shmeÐa megÐstou, elaqÐstou   sagmatik�.
b) JewreÐste thn sun�rthsh g(x, y) = x2+y3−3x−2y orismènh sto sÔnolo S := {(x, y) : x ≥
0, y ≥ 0}. Na deÐxete ìti h g eÐnai kurt  sto S kai na breÐte to olikì thc el�qisto sto sÔnolo
autì.

Prìblhma 10. Na breÐte ta desmeumèna krÐsima shmeÐa thc sun�rthshc f(x1, x2) :=
1
4x

2
1+x22

upì ton periorismì g(x1, x2) = (x1 − 2)2 + x22 − 1 = 0. Na exet�sete an eÐnai shmeÐa megÐstou,
elaqÐstou   sagmatik�.

Prìblhma 11. Na breÐte to parallhlepÐpedo megÐstou ìgkou pou mporeÐ na eggrafeÐ mèsa

sto elleiyoeidèc x2

a2
+ y2

b2
+ z2

c2
= 1.

Prìblhma 12. Na breÐte to olikì el�qisto kai to olikì mègisto thc sun�rthshc f(x, y, z) :=
x+ y − z sto sÔnolo S := {(x, y, z) : x2 + y2 + z2 ≤ 1}.


