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Uroabuaras

m T
I_I
KR T D
5. =
c® o -
= ® =
pp S
c £ I
B > =
oo
»t
IIIIIIIIII |t1
—
| W
..__l
V\ nnnnnnnnnnnnnn S
||||||||||||||| |0
—
L -
—






1) telt,,0]
i(t)=ult) = x(t)=x(t) = Ax(t)=0
D teld,0+¢| ul(t)=v = x(¢)=x(t)
Ax(¢ Ax(@@ j 17, vt) £, u,2))dt
-0 jf(e“vt (ru,t)dtre = Ax(t)~e

3) te[9+8 t ] lzl(t)zu(t) =
Alt)= Ax(0+ )+ [(/(vt)— /(o) = Ax{0 + )

0+¢

— Ax(t)zg



4l
AJ ()= =[ Ay H Gy u,tdt +1, +7, +1,
4

tOA-H(x,w, it
= BHELLD, o) o)

= Jol|ax(e) ki = o)
n; = OI(HAx(tl )H): 0(8)
AJ(u)z —]Aﬁl—](x,w,u,tdt +0(8)

0+¢
AJ(u)=— JAVH(x,w,u,tdt +o(e)
0

A (u)~—g-A H(x(0),w(0),v,0)+0(e)



u(t) -ONTUMAAbHOE yrnpaBAeHUe

u (t) -AOMYCTUMOE YrpaBAeHHUE

H (x(e )y (e)oule).t) = max H (x{e)y (¢).v.1)



TEOPEMA

[1puHUMN MakcumyMma [MoHTparMHa

[MycTtb U, (t),t € [to,tl] ABASIETCS OMNTUMAAbHbBIM YNPaBAEHUEM NpOCTenLLEN

3aAa4M ﬁ:f(x,u,t),l‘e [toatl]ﬁu(t)EU

x(to ) = Xy
min.J(u) = min p(x(z, )

npu sToMm x, (l‘) COOTBETCTBYOLW,AA ONTUMAAbHOMY YINpPaBA€HUIO TPAEKTOPUA
4 W*(t) ABAAETCA pelleHNEM CUCTEMDI )’PaBHeHMﬁ

): o a(D(X*(tl ))

ox

8H<x*,l//,u*,t)
ox

VM:_ l//(tl

TOlAa BbINNOAHAETCA YCAOBUE MAKCUMYMa

H(x* (t),l//* (t), U, (l‘), t) = max H(x* (t),w* (t), u(t), t)

uelU



ANTOPUTM
® CrpouTcs H(x v, u(x v, t),t) < () (x u t)>

H(x, () w.(t),u.(2)t) = max H (e (2 ), (2), 2, 2)
MOAyYaem y = u(x,q/,t)

® HaXO.A,MM peweHne CUMCTEMbI

M= f(x,u,t)
x(to): Xo

8H(x*,l//,u*,t)
ox

8(/)()6* (tl ))

Ox

VM:_

W(tl):_

® [loacTaBAsieM HaAEHHble x(t) l//(t) B U:U(X,l//,t)



U3MeHeHHe 3apaum
NoMcKa MakKCMMymMma
C MOMOLLLbIO
npuUHUMNa
NMNoHTpAruHa B

P\x\h)) = const 3aBUCUMOCTHU OT
rPaAHUYHbIX YCAOBUM

|) PaccmoTpeHHas 3apava

8= fxue)telt,t, ult)eU

x(to ) D
TepMuHaAbHas 3apAava ynpaBAeHUs ¢ GUKCUPOBaHHbIM min J(Z/t) = min QD(X(Z‘I ))
uelU uelU

npaBbiIM KOHLLOM



U3MeHeHHe 3apaum
NoMcKa MakKCMMymMma
C MOMOLLLbIO
npuUHUMNa
NMNoHTpAruHa B
3aBUCMMOCTH OT
rPaAHUYHbIX YCAOBUM

2) OrpaHuyeHune Ha NpaBbii KOHeL,

8= fxue)telt,t, ult)eU
x(t,) = x,

g.(x(t))<0,i=1n
TePMMHaAbHaFI 3aAa4a )’I'IpaBAeHMFl OTpe3KaMM Ha KOHeL, l

TPaeKTopuu

min J () = min p(x(z, ))

uclU uclU




U3MeHeHHe 3apaum
NoMcKa MakKCMMymMma
C MOMOLLLbIO
npuUHUMNa
NMNoHTpAruHa B
3aBUCMMOCTH OT
rPaAHUYHbIX YCAOBUM

3) OrpaHu4eHMe Ha AeBbIN KOHeL,
8= fxue)telt,t, ult)eU
x(to)z X

h.

(x(¢))<0,j=1m
TePMMHaAbHaFI 3aAa4a yrnpaBAeHUA OTpPE3KaMM Ha KOHEL, J

TPaeKTopuu

min J () = min p(x(z, ))

uclU uclU




[ 1pumep

TpebyeTca MUHUMM3MPOBATL PYHKLMOHAN

— (41,2

](y) _ fo u (t)dt

NpW yCNOBUSAX:

5C1 = X2,

X, = —sinx; — fx, +u,
x(0) = x@ x(t;) =0

t1- 3a4aHHbI MOMeHT BpemeHu, u(t) € U C E!

CTPOVM PyHKLMIO TaMUABTOHa:
H=,f)=f, ., =¥x2+,(=sinx; — Bxy +u) —u’ =
=1, x; — P, sinxy — B, x; + P u— u-

Ycnosume MakcMmMyMa
- 2
Y xo— Y, sinxg — fx; + P u—ut =
_ - 2] —
= mjlx[tplxz —Y,sinx; — B, x, + P v—v ] =

= mfx[tpzv —v?]



[1pumep

.

!

(‘/’zu_uz)u=l/i2—2u=0=>u=%

_ aH(X, w,u*’t) B d (lp1x2 — l/)z sinx1 ﬁlpzxz +lp2v+lp2 )

oY N o
X1 = X2,
Xy = —sinx; — fx, + II;Z

OH(x",,u",t) d (1/11952 — P, sinxy — Y, x + v+ L )

0x B oy
_on Y, = "
—— =1, =,cosx
0x Lo e X, = —sinx; — Bx, + ==
oH = _ 2
=y, =Y, -, X, = X, = HEOJJHOPO/IHOE ypaBHEeHHe

kax2



[ 1pumep

Pewaem ogHopogHoe ypaBHeHne X1 + fx1 = 0.
Ob6o3HaumMx; =q,x;1 = q,Toraaq + fq =10

dq
dd———ﬂq=>
q
— = —pdt =
q B
Ing=—-pFt=
g=eV'=
ki =e Pt

e bt
X1 = ——F—

B



