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o(Mon�de 2.3). JewroÔme to akìloujo sÔsthma:

ẋ = Ax + Bu, x(t) ∈ R
5, u(t) ∈ R,

y = Cx + Du, y(t) ∈ R,tou opo�ou h sun�rthsh metafor� isoÔtai me
H(s) = C(sI − A)−1B + D =

1

s2 + 3s + 1kai gia to opo�o e�nai gnwstì ìti
rank[B|AB| . . . |A4B] = rank
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+ 3.Na eureje� to
rank[B|AB| . . . |A4B].Jèma 2

o(Mon�de 2.3). An h m tra dièleush kat�stash (state
transition matrix) Φ(t, 0) tou sust mato ẋ = Ax, e�nai �sh me

Φ(t, 0) = A0 + A1t + A2t
2 + A3t

3,ìpou A, A0, A1, A2, A3 stajero� p�nake diast�sewn n × n, n ≤ 6kai o A3 e�nai mh mhdenikì, na brejoÔn oi diast�sei kai oi morfè
Jordan pou mpore� na èqei o A.Jèma 3

o(Mon�de 2.3). 'Estw pw gnwr�zoume ìti ta sust mata
ẋ = Ax + B1u, x(t) ∈ R

3, u(t) ∈ R
2, (S1)

ẋ = Ax + B2u, x(t) ∈ R
3, u(t) ∈ R

2, (S2)



ìpou A, B1, B2 stajero� p�nake, e�nai pl rw elègxima. AlhjeÔeiìti to sÔsthma
ẋ = Ax + (λB1 + (1 − λ)B2)u (S)e�nai pl rw elègximo gia k�je λ ∈ [0, 1] stajerì? Sqoli�ste.Jèma 4

o(Mon�de 3.6). Jewre�ste to akìloujo sÔsthma:
ẍ = x + u, x(t) ∈ R, u(t) ∈ [−1, 1].EpijumoÔme to sÔsthma na metabe� apì thn kat�stash x(0) = −1

2
,

ẋ(0) = 0 sthn kat�stash x = 0, ẋ = 0 ston el�qisto dunatì qrìno.I. Na grafoÔn oi exis¸sei (sumperilambanomènwn twn oriak¸nsunjhk¸n) pou prokÔptoun apì thn efarmog  th arq  tou Pontry-
agin. (Mon�de 1.2).II. Na breje� to bèltisto u(t) kai ta ant�stoiqa x(t), ẋ(t). (Mo-n�de 2.4).Di�rkeia exètash: 3:00''Ole oi apant sei prèpei na e�nai epark¸ aitiologhmène.Kal  Epituq�a.


