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_omKPY WoWhJd NVYJK @HVWPYJKUhPHV mJEHVFW hH hZJ @EUWW Hn WIPh@ZJY EPVJUK UNhHVHdHNW WoWhJdW
IZP@Z @ZUKU@hJKPQJW mo dNEhPqEJ dHYJW nHK WoWhJdzW YoVUdP@W UVY WIPh@ZPVF @HVYPhPHVW YJW@KPmJY
hKUVWPhPHVW mJhIJJV hZJ dHYJW �9��

ẋ = Aix+ biu, θi−1 ≤ t < θi, i = 1, L,

h′ix(θi) = gi, i = 1, L,

0 = θ0 < θ1 < · · · < θL−1 < θL = t∗,

IZJKJ x, bi, hi ∈ Rn! u, gi ∈ R! Ai ∈ Rn×n! i = 1, L� T = [0, t∗] PW U @HVhKHE PVhJK[UE�
DW U@@JWWPmEJ @HVhKHEW YPW@KJhJ nNV@hPHVW u(t) = u(τ)! τ ∈ Th = {0, h, . . . , t∗ − h}! UKJ

@HVWPYJKJY! IZJKJ h = t∗/N PW U WUdqEPVF qJKPHY! N PW UV PVhJFJK�
eZJ qKHmEJd PW hH dU}PdPQJ U [UENJ Hn hZJ EPVJUK JVYqHPVh qJKnHKdUV@J PVYJ} H[JK PVPhPUE WhUhJ

x0! mHNVYJY @HVhKHE nNV@hPHV u(·) = (u(t)! t ∈ T )! UVY WIPh@ZPVF PVWhUVhW θ = (θ1, . . . , θL−1)�

J(x0, u(·), θ) = c′x(t∗) −→ max,

ẋ = Aix+ biu, t ∈ [θi−1, θi), i = 1, L, A9B

x(0) = x0 ∈ X0 = {z ∈ Rn : Gz ≤ δ, d∗ ≤ z ≤ d∗},

h′ix(θi) = gi, i = 1, L, |u(t)| ≤ 1, t ∈ T,

IZJKJ X0 PW U WJh Hn UYdPWWPmEJ PVPhPUE WhUhJW! G ∈ Rk×n�
DEFHKPhZdW Hn @HVWhKN@hPVF HqJV,EHHq UVY @EHWJY,EHHq WHENhPHVW hH qKHmEJd A9B UKJ WNFFJWhJY�

eZJ UEFHKPhZd Hn HqJV,EHHq HqhPdPQUhPHV Hn WoWhJdW A9B PW mUWJY HV hZJ UqqKHU@Z hH hZJ WHENhPHV
Hn EPVJUK HqhPdUE @HVhKHE qKHmEJdW IPhZ hZJ NWJ Hn UY[UV@JY EPVJUK qKHFKUddPVF hJ@ZVPxNJ �5��

cHVWhKN@hPVF Hn qHWPhPHVUE WHENhPHV hH qKHmEJd A9B PW PV[JWhPFUhJY PV hZJ nKUdJIHKX Hn hZJ
UqqKHU@Z hH hZJ HqhPdUE WoVhZJWPW qKHmEJd �5! t� mUWJY HV KJUE,hPdJ @HKKJ@hPHV Hn HqJV,EHHq
WHENhPHVW WNmOJ@h hH WdUEE [UKPUhPHVW Hn @NKKJVh qHWPhPHV� LJUhNKJW Hn hZJ UEFHKPhZd Hn KJUEPQUhPHV
Hn qHWPhPHVUE WHENhPHV hH qKHmEJd A9B UKJ YPW@NWWJY�

eZJ IHKX PW qUKhPUEEo nNVYJY mo hZJ \JEUKNWWPUV pJqNmEP@UV LHNVYUhPHV nHK \UWP@ pJWJUK@Z
AFKUVh L+7p,+uyB�

eZJ {KWh UNhZHK U@XVHIEJYFJW WqHVWHKWZPq Hn TP@KHWHnh pJWJUK@Z fhY nHK ZJK [PWPh hH hZJ
THNEHNY TUddJKP sVP[JKWPho Hn ePQP,�NQHN�
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