Hepmexuts 20cydapemeenmnvii
HAYUUOHEADHBLT UCCAEA08AMENLCKUT YHUBEPCUMEM

Paccmampusaemes odna u3d npobaem u3d 064acmu 6ePoAMHOCT-
HO20 AHAAU3A N06eJeHUA JUHAMUNECKUT CUCTIEM C COCPEJOTMOY%EH-
HOLMU NAPAMEMPAMY, ONUCHLEAEMBLT AUHETUHDLMU CTMOTACMUNECKY-
MU QuPPepenHyuarorbBMU YDABHEHUAMY C NAPAMETNPULECKUMY 603~
MYWEHUAMY 8 POPME HE3ABUCUMBT CMAHOAPTHIE BUHEPOBCKUTL
npoyeccos. B pamxax KoppessyuonHot meopuy 6eKmMopHuLT CAYwal-
HOBLT NPOYECCOE O0CHOBHBLMU 003EKMAMU UCCAE008AHUA ABAAIOMCA
6eKMOp PYHKUUT MAMEMATNUNECKUT 02cUIaHUl, MAmpuya Gyrk-
yull Kosapuayuy (QUCTIEPCUL) U MATPULA KOBAPUAUUOHHLLT PYHTK-
YUl 6eKMOPH020 CAYHATHO20 NPOUECCE, MOOCAUPYIOULE20 UMEHE-
HUE BEKMOPA COCMOAHUA U3YHaemol cucmemvi. OcHosHoe 6HUMG-
Hue 6 dannoll pabome ydeaeno NPeICMaBAEHUIO HOBOT CTEMbBL PAC-
YEMa MAMPUYbL KOBAPUAYUOHHBT PYHKUUL. IMa cTema onucoea-
EMCA Ha NPUMEPE GHAAUSE CUCTEMBL ¢ 00HOT CTEnEeHbo c606000L.
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Mathematica

1. ITocTanoBKa 3agaumn

X (t)
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dX@®) =F X(0),t dt+G X(@©),t dW(), X(t)= X

X)) =F X(),t +G X(1),t V), X(t)=X°,
t to<t CTI<+1 X(t) =col Xi(t),Xa(t), ..., Xn(t)
W (1) = col Wi(t),Wa(t), Wm(t)
E[W (t)] =0, E[dW (t) dwW @] =1 dta(t tY;
V (t) = col Vi(t), Va(t), ..., Vi (1)
W (1)
ElV@®l=0, ENV@OVEN=123t t

f(v):ffl(v)g:'I R" [t0:1)| R" G(v):fglj(v)an
[t,,1)! R" RM

X% pO(x)
p°(x)
|
E[...] o()
t col dl,dz ..... ds
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s R=(1 ,+1)

X(t)
X(t)
p(x, 1) n(x,tjy, 1)

t>T1
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op(x,t)

1 1
at = lLXt p(xyt) 1

on(x, tjy, 1)

[ |
ET: = Ly 1%, tjy, 1)

11 1 X 02 bjyx,fg X 9 ai(x,t)fg

Lt aXi an aXi

1
2 _
i,j=1 i=1
p(X, to) = p°(x),
Jimon(x tjy, 1) =0(x y)

aij bij

1 X XY g xn
aj=fF; + > % Ojk; bij =  dik Ojk-
j=1 k=1 ] k=1

pOX, 1 ()
col mx, (t), mx, (1), ..., mx, (t)
Kxx (t) = fK x;x; (tz)g

My, () =mi(t) = Xip(Xx,t)dx,
z R™
Kxix; (1) = Kij (t) = Xi My (1) Xj  mx;(t) px,t)dx =

Rn
=mii(t)  mi() m;(),

] n Dx;(t) = Kx;x; (t) = Di(t)
mi; (t)
! Cxx(t, T) = fCXin (t, T)g

p(X, ty, T)
CXinéty T% =Gt 1) =
= Xi mMxi(t) yj my(t) p(xty, 1)dxdy =

Rn Rn
=Rt 1) mi(t) m;(1),
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Rij(t,'l')

pX, ty, 1) = (X, tjy,T) p(y, 1),

n(x,tjy,T)
P, Ty, T) =poy) 3(x )
pP(X, Ly, T)

nxtjy, 1)  pXxty,1)

my (t) D x ()

dX () = A (1) X(1) +c(t) dt+Q(t)dW (b),

dX () = A X()+c() dt+
+ G@O) XM +Q((t) dw(b),

c(t) =col cy(t),ca(t),..., ca(t) A(t) =fa;(t)g
2 Mnaxn Q) = fdij(9 2 Mnxm G(t) = fijk() g 2 Mnxmxn

t
Msxq Msxgxr S q s qr

n xn 0]
G(t) - X(t) = Gijk (1) Xk (1) .
k=1
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Cx (t, T)

2. Onucanue npeasaraemMoii cxeMbl

X(t) + 2a X (t) + 0f X(t) = B X(H)V (),
a>0 w>0 P X (t) X1(t) X(t)
Xa(t)

dX1(t) = dXz(b),
dXo(t) = @2 Xy(t) + 20 Xa(t) dt+ B Xy(t) dW (t).
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X = £X1(0), X2(0)g™

p°(.)
m{
m9; %0
a; = X, b1y =bip =hy =0,
2= Wixi+20Xy , by =P2x}
0p(xy, X2, 1) _ B? 0%p(x1, X2, 1) «, P, X2, 1)
ot 2 02 2T o
L0 Wi X1+ 20Xz P(X1, Xz, t)
aXZ '
2%
mi(t) = ak (%, 1) p(x, t) dx,
i
Mir(t) = Xk afX, 1) + Xk (X, t) + befx, t) p(x, t) dx,
k [
X (1)

M (t) = my(t),

ma(t) =  wfmy(t) +2amy(t) ,

M1 (t) = 2myo(t),

Miz(t) = Maa(t)  ©f Myr(t) +2ami(t)

My, (t) = BZ my(t) 2 (.05 My (t) + 2 amy(t)
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m1(0) =mg, m2(0) = m},
mll(O) = m(l)l, m12(0) = mgz, m22(0) = mgz.
Y (1) = fYa(t), Ya(t)g™
Y(t) =0, th>t1, Y (t1)=X(t).

col X(t)
Y (1) pHek, t2ry, 1)

op'tk. iy, 1) _ B2 9%ptk oy, t) X optek tayy, ta)

ot 2 0x3 2 0%y
L0 wfxi+2axe pitktay )
6X2

lim pHX, ta;y, 1) =3(x  y)p(y, to).

to -t1+0
Mx,v (tz, t1) = middte, t1) k O

am]ﬂtz, tl)

atz = mZIRtZytl)y
om,{ty, t
Ml = o midts, t) + 2amislts )
2
omy{t,, t
M = my{ty, t1),

ot,
omb(t,, 1)

ot = (A)g m%{tz,tl) + 2am2§(tz,t1) .
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Vil sl
mk%tl,tl) = Xk Yrp ik, 1)y, t1) dx dy =
ZE 7P Z
= Xk Yed (X y)p(y,t1) dxdy = ykycp(y, t1) dy,

Mielts, ) = My,v (t) = Midia), k, 1,2

th>1
Cxx(tz,t1)=Eh X(tz) mx(tz)  X(t1)) mx(ty) :i':
- X() mx(t) Y(t) mx(t) h_
=E X()Y ") mx(t) mi(h),

_ m{te, t1) miz{ts, ty)
Cxx(tz2,t1) = méﬂtz,tl) mth,tl) mx (t2) m%l)

3. IIpumep

Mathematica

02f0.1,0.29, o 2f2.0,4.09, B 2f0.1,0.15g,

o_ 40 o~ 0.25 0.00
-~ 10 ~ 0.00 0.16 °
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