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RONG ly thuyél cac hé co hoc dan- nhut rdt nhleu bal toén dau dén viée.
- giai phucng trinh v: tich nhfm sau day , :

X—-\\—}-sflx(t s)\(s)ds+f(l) \(o) - -

A K la cdc ma lr‘ﬁn ham. ¢ —.tham so bé, f(1) ham véc to‘ 4\ —véc to n chleu

Troug trirémg ho-p £(t) 1a kich d¢ng tidn dinh, phuong trinh ndy dit duge nhigu A

l tac gia nghlén ciru. Khi f(t) 14 -kich dong ngdu nhién phrong trinh (1) con it
.dwge quan tdm. Myec dich ciia bai bao nay la dua ra mot phwong phap nghién

ciru trudrng hop cufi. ¥ tudng clia phuong phdp 1a dung mot phép bién dm_.,r
_-dwa phuong trinh vi tich phan ngiu nhién vé& phuwong trinh vi tich phé_n fifn oy s ]

:dinh. Sau khi gidi phwong trinh lién dinh, tré lai bién ci ta’ ‘dwgc phirong trinh
i phfm ngau nhién, ma cic cbng cu ngh1en ‘citu n6é did quén thude véi ‘chung

ta,vi du: Phu-omg phap phuo-nu trinh Fokker- PlancL-}\olmogorov ‘Nhur Vay. Bhng bt
phuong phap néu trén c6 thé thay- (mét cdch gan daog) phuo'ng trinh vi uch'": o

phan ngdu nhién’ b{mg phucng trinh vi phén ngau nhién, - g A
T - Xeét phlrong trmh (1) vérl A A(l.}, f(t) la qua tunh ngau nhlén bﬁt k}

Ta ée su- duug phép blen 601 danﬂ Fiae
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C.hu y Phep bién cIOL nay Lha dﬁc blel & ch6 ta tha) véc.tc X(t) béng mét ma -
\tran V(t s) va trong biéu thirc cia phep bign d6i co cd X, f(t). "
Thay (2) vao (1) ta s& dlro-c phuong tr mh de xéc dmh V(l 8).
Bﬁt V(t =1 "+ Khi do:
t e :
3 =V, 0)X, + V(t, t) (Y + |' V(t,s) f(s)ds = A(t)[\'(l; mx, EY
A . _ U- . e ' - e

' +J'va,s)r(s) ds] .;__s:J'K([, o) [V(d. 0) X, -+ J'V(o, s) f(s) ds] + £Q1)
"o ' : o T ;

X(t) - V(t o) ot f'v (. s) f(s) as _!'_f' (2') |
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hléu !——o', ta cé thé dung phep b!ﬁn dol

hoic la:

, N 7 ;
{\t-',.('i_.v()l —AMVE 0 —¢ ,(K{i’ o) ¥{o, 0 do] X, +
i~ . ) S . 0: - % "
" f [V:(t' S) - A(t) V(t, 8) — & J‘K(h 0)-\{(0‘.; s) do’]_f(sj ds= ; 0
& 1 g *3 s/ - e R Y

Phuong lrinh cudi lh&a min \61 moi 1\ va I’(t) khl vé chl kht V(t s)
la ngh:em cua phucng trmh A : :

.' 3 i 0 -:_ 2
Trong céc blén (161 lrén ia dﬁ st dung cong lhuc 661 ch5 diu t1ch phfm v:l kj
hléu V Ia dao héun rléng theo t cua V(t 5). ‘_ LSS ppd :

Trong tru'or::g hcp rléng kh1 A 13 ma- t?an hang va I\ chi phu lhuQc vao

-

X(t) -—u(t)xo+ |' ugr S ajf(eyds <L T
Khi d¢ ph‘ti:.cn.'g‘ trinh dé.xéc (Ijnh' Au(l‘) sé (_:é dghg"':_- ' !
g % e "i(t) = Au() + E.“K(t - 8 il(t_f) 'dur;_; 1_1(0) =1 ) j-

: Chung ta’ chi han che viée nghién cu’uheptheo trong trudng hop rléng néq, Nf
/D& dang nhan thiy ring (a) la phuong trinh vitich ph&n tign dinheé =
chita tham s6 bé e, D& nghién ciru phuong trinh niy tdn tai nhiéu phucrng E
phap, mét trong nhing phuong phap dé la phuong phap lam cing cua
PHILATOP AN. [4] Chung ta s& 4p duag phuong phap nay - ' iy

- Bit: L — u(l) = H(t) W) - ' T R, (57)"{' |

trong @6 H() 12 ma trén co bin clia he: X = AX tire 1a H(t) v
lhoa man : - o ;
H(t)_AII(t) H(0) = B 2 AR i §
Thay (6) vao (a) ta duoge:
fIW4+ HW = AHW4 ¢ f K(l — o)H(o) W(o) do @)
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hay (7) vao @), don gidn cic 8 hang dong dang, cull cung ta duge!
. : t *

\V(l) _ sH-l(t)_[h(t— @) H(o) W(a)do e (9) \

huong trinh (9) co dang chuldn, vi vay néu 4p dung phu'orng phép lam cung
L sé duorc phuong trinh gﬁn dung sau day: ;

| W(t) = eH“l(t) K. H{t)W(t) . (10)
ong dé K fK(a)H( o)dcr Thay(IO) véo (8), tro lai u(t) ta céd phu-cmrr trlnh -

in dung ﬁé xéc dlnh u(t) 1'21 :-. et S TN L N
' u(t) = (A 3 sK)um = Bu(t) (o) = I F il o1 IR
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l u(l) lhoa min phu'ong trlnh vi ph.‘in 101 ma tran hé 96 hanff nen né cé tinh
Wt — . ¥ ‘ de il et et
37 et @ § S « u(t—S) = u(l) u"(S) A S P ME L WL TF

i‘f,dé.d_f):fﬁ e B
ey l\(l)m u(t)X + J' u(t—S)f(S)dS A1) i
nghlém phuong trmh vi- phén e L) P -".'.“ : _;',-.}j,.,; ) 7‘ 4 '

*{(1) = (A + EK) X(l) + f(t)

Nhu’ vay, phuong trinh (1) khl A lé ma tran hang vé K K(t—cr) di ﬂu:oefn
ay bang phuong trinh’ (13) Su gﬁn nhau gura nghlem clia- czic phuong lrinh"
1}' du-crc chu-ng mlnh bang dmh ly sau dé.y i B gt

B]nh IY g T L) Sl Bk - A st L ] ;
I Neu f) ia on.. tmng khl a"d v'n '>'0 as,, L> 0 ~sao cho: VE<3.,-‘-
E 10, L:—l] taco: [ (t) T \(t)] <fr1 ir ong d‘o X(t) ld nqhtém ciia (1‘) va-

t) la nghzém ciia (13) o TR, : : 3 :
Chu-ﬂg mfnh (na st u(t) la nghlem dung’cua (5), khl do nghlem dung cua .

| ‘{(n = u(t)X 4 fu(l—S)f(S)aS L (1_4_{’_ T

f(t) lﬁ 6n trang nén ta cé the viét . (14) vé dang R o i

. X = (DX, J—fu(t-—S)dB(S) ' 5l (15)
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B(S) la qua trinh Viner, Néu u(l) 1a nghiém cta (11), twong ty nhur tren, nghiém
cia (13) s& ¢6 dang:
t
() = WX, + | Wi—9)dBS) ‘ (16)
=]
Sir dung tinh chét cla tich phin ngiu nhién {5} ta c6 thé nhian duoe
bat déng thuc ‘ : -

t

1[\([)-‘((1)]2 I[u(t)—u(t)ui‘ ux.uf=+ max J'n u(S)-u(S)H"ds (17) '

o<t<Le™} .

" Mzt khac. u(t) nhan duac h.‘: phuang trinh (5) b&ng phuong phép lam et

- cirng, theo [4] ta cd:

thay (18) Vao (17) va tmh dén d.«.’tng th\.*rc e—l{o(s)J" = (0)¢

la du'oc \i[X([)—-\(t)]* = 0(5), il v:e [0, Le-1} - i (19

Tu (19) suy ra diéu chn pha1 chung minh.

P2 don gidn trong khi viét, fa bd gach ngang & trén u(t) Lh: cdn chung

O u(t)—#(t) = 0le), ‘50 vteto L R g

~ ta tu hi€u riing u(t) im duge tir (11). Nhu vay voi sai so (I 18 voi €?) clia phuong |

phdp 1am cing, ta c6 th& thay phuong trinh (1) béing phuong trinh (13, Viée :

‘nghién cttu phuong trinh (13) rit dé dang, that vay, ky vong va ham twong
guin c6 thé viél: :
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Cm(t) = u(t)x,+ [ ut—S)ymy(S)ds o)
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Kee(ts s ty) = [ f u(t,-—‘sl)h“(Sl s,).u*(t.‘.-_s,)dsldsz' @1
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(Trong trueng hop k¥ vong caa f(t) bing 0).

Néun f(l) la on trdng co ndhla la: Kg(Sq, S;) = 66(% —S ) khi dé (20) va .

(”1) don glan thanh:-

mx(t) =ubhX,. (20"
) 1z ) 7 : - ‘
Kix (i, to) = J- u(l; —s) o u®(t, —s,) ds, Ql’)
. ©
Phuwong trinh PPK trong trirérng hop nay ¢6 dang: )
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.- =l Lj=1 g

<l
o

e T Y e

N



Poi voi qua trinh dirng, (22) tro thanh: o
Y Llmzeilaltag - \ (23)
o= a X 2 a‘{ : F '

Loi gidi cua (22) holic (23) cé thé tim trong [7] Chuug ta s& xél k§ vdn dé | nav :
trong vi du sau, ; )

Vz du: :
. Xét phuong trinh:
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Z—}-w"‘Z:Ew J-R(t-s)‘{(q)dS-]-E(t).l SRR )
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I\éu du-a (24) vé dana ma ll‘ﬂ.n (l) ﬂil C . .
RO T L Ul ACh e T omal WY e 0 Stk D
e T By B R e
A“ 1 ko= ;B = =o@s)
(% 5) ko= (0 1= (2] ¢ e

‘961 Vé‘l ma lrﬁn -\ l]ay H(t) s c(’) dang . Sow Fe R ;\

. | H(t')‘='( cosm 1—;’—smwt) ‘ ‘,. '}(‘26')

-\ — wsinwt ; coswt

luc nhv ¢é lhe tinh du-o*c . .
K fK(o')H(—-o‘) dd = ( wEB : —-mR ) il ,_.:'(lz’i) )
trong dé fR(o') coswa da R = IR(cr) sinwo du‘ ‘ pinl \

th‘uﬁ_i cung: &
g : —m"‘(l—-sﬁc), . —eaR S v
'.Vl wﬁy phucng lrmh (13) sé la:. L
: Z= 5 ATy
¥y =—w? (1—.Rc)z — EwR,y + §(l)
Bua (29) vé mot phuong trinh bic hal ‘ o )
" Z 4 ewR,Z + (1 — ;Re)Z = §(t) . - (30)
.Nhu vay, bing phrong phép ‘néu trén, ta di thay {23) bing (29). Truong

hop E(l)==0 (tee (23) 12 phuong trinh vi tich phin uén dinh) ta thrl duoc'
két quﬁ ctia PHILATOP AN [4]. € 5 ,
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‘ 1 ; .
Néu dit: B= . ewhi, il — Ry = m,, mU—LrJ — p

thi nghiém cha (30) s2 bany:

|
7 = -Bt (A (OS(Ut e Y Sil]usgi)+-1— _“‘gts}c-ﬂ ~sinw,d-s) ds (31)
Lr\° .
0

W,

Tir day dé dang tim duge ky vong va ham [Ll'oxmg quan:

N .

- | : =
m,(l)= emBl (chOSwof B Zo+ BZo sinw,l) + lfm;(s)e_ﬁ(t;S) sinw (1—s)ds (32)
? ) = W, . ' woo ' 4 i ) . B & : .
: : ty tot . ) 3 . g
:K,,(t[,tz)';; -1—2 [ fI\ht(Sl.Sﬁ -—B(u%t'rs_'—s?).sinwo(h—s;)sirllwg(lzfsg)dsildsg (33)
, 9 oo ;

thém vao doé, néu-E(t).1a on tr.mﬁ (32) va (33) sé trc lhanh

W

# m,(t) _= e Pt (choswnt—F Z, -H‘)' 2 sinw t) . (32)
I\'zz(tl to ) —

wo

—B(tri' tn)J‘ 9fs

sinw, (1;—s) sinw, (I,—s)ds | (33"

Phuorng sai cua Z s& tinh dlroc biing:

_Ug (=K, )= G-) [ il ("B sin%w | + Bsin2w,t ) + (1 —e—2BYy (34)
4{3{»1 Yo s ) k!
Trong truong hop nay phuong lrmh PPK c¢o6 dano
2 a? 3% ‘
e = — @) = — [l + 280)p) - - 2 (35)
at 2_ 8z*

Phwong trinh (39) c6 nghié¢m dfrng doi véi z(t) la:

— w2 - :
Wy 28 b) - .
Dé dang nhan tha} ring phuong sai, tinh droc t (36) trung voi gid tri
clia (34) khi t — o= bing: ol = & :
&BLUI

Cht g @ Phuong trinh xét trong vi du trén t6ng quat hon phuong trinh
dwoe nghién ciru irong [7). Trong [7] doi hdi (1) o cwéng do t¥ 1é voi Ve
Mzt khac, phuong phip nghién ciru & diay hoin loan khde voi [7] vi kél qud
nhin duoe binyg phuong phip nay don gidn hon nhitu.
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K6t lugn :.Y tudng chil dao clia cdc lac gia la: Dua phuong trinh vi tich
phin ngdu nhién vé phuong trinh vi phan ngiu nhién. Trong bai bio nay y
tudng rén dwoe Lhwe hién d6i v6i phuong trinh vi tich phin ngdu nhién tuyén
tinh va phuong phap dua phuong trinh nay vé phuong trinh vi phan ngau nhién
tuyén linh la mal phuang phap gin dung : ; £ 5"
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on A METHOD FOR INVESTIGATION OF RA\TDOM OSCI[_.LATIONS op ol
- THE LINEAR vrsco-r-:us-rlc SYSTRMS' " [ 7 o i s e

< 3
“at -~:.".

' The pwper deals with the method for lnveshgatlon o.f the random escited mlegro- e/
differential equations, appeared frequantly in the lheory of . the visco- e!asttc system :

* By this_method the linear random excited mtegro-dlfferentlal equatmns can be
approximated by a linear random excited chfferentlal one. :

In the case of non-random excited syatems the results cqmc1de w:th the ones
obtained by averagmg method for the determined lntcgro-dxfferenllal equations.
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