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Exètash sta Mh Grammik� Sust mata

Onomatep¸numo Spoudast :

Arijmìc Mhtr¸ou:

Jèma 1o(Mon�da 1). DÐnetai to akìloujo sÔsthma:

ẋ1 = cosx1 + x2
1 + sinx2 − cosx2

ẋ2 = 1 + sinx1 + u

Na brejeÐ elegkt c thc morf c u = u(x1, x2) pou kajist� to sh-
meÐo (0, 0) asumptwtik� eustajèc shmeÐo isorropÐac.

Jèma 2o(Mon�da 1.5). 'Estw ìti gia to sÔsthma ẋ = f(x) oi
sunart seic V1(x), V2(x) eÐnai sunart seic Lyapunov sta pedÐa {x :
Vi(x) < αi}, i = 1, 2. Na deÐxete ìti an orÐsoume Ri(x) = αi − Vi(x)

kai R∪ = R1+R2+
√
R2

1 +R2
2 − γR1R2 me γ ∈ (0, 2), tìte h sun�rth-

sh R∪(0)−R∪(x) eÐnai sun�rthsh Lyapunov gia to dojèn sÔsthma.

Jèma 3o(Mon�da 1.5). DÐnetai to akìloujo sÔsthma:

ẋ1 = x2

ẋ2 = −x1 + x2
1 − x2

Na deÐxete ìti to shmeÐo (0, 0) eÐnai asumptwtik� eustajèc shmeÐo
isorropÐac kai na dojeÐ mÐa ektÐmhsh tou pedÐou èlxhc. EÐnai to sh-
meÐo autì olik� asumptwtik� eustajèc?

Jèma 4o(Mon�dec 2). 'Estw sÔsthma me sun�rthsh metafor�c
G(s) = 1−s

(s+1)(s+2)
. Na brejeÐ k > 0 ¸ste an isqÔei u = −φ(y), ìpou

u, y h eÐsodoc kai h èxodoc tou sust matoc, me th φ na an kei ston
tomèa [0, k] na èqoume eust�jeia tou sust matoc kleistoÔ brìqou.

Jèma 5o(Mon�dec 2.5). JewreÐste to akìloujo sÔsthma

ẋ1 = x1g(x
2
1 + x2

2)− x2h(x
2
1 + x2

2)

ẋ2 = x2g(x
2
1 + x2

2) + x1h(x
2
1 + x2

2)

An g(x) = (1− x)3(2− x) kai h(x) = (1 + x)/2, na deiqjeÐ ìti to
sÔnolo x2

1 + x2
2 = 1 eÐnai eustajèc kai na brejeÐ to antÐstoiqo pedÐo

èlxhc.



Jèma 6o(Mon�dec 2.5). Na brejeÐ nìmoc elègqou pou kajist�

to shmeÐo (0, 0) tou sust matoc

ẋ1 = x2

ẋ2 = −x1 + u+ k sinωt

olik� asumptwtik� eustajèc, an u eÐnai h eÐsodoc elègqou en¸ ω, k,
eÐnai gnwst  kai �gnwsth par�metroc antÐstoiqa.

Di�rkeia exètashc: 3:00'
'Olec oi apant seic prèpei na eÐnai epark¸c aitiologhmènec.
Kal  EpituqÐa.


