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Théng tin bai viét Tom tit

Trong bai b4o nay, tac gia chitng minh su ton tai va duy nhat nghiém tich phan
Ngay nhgn bai: ctia phuong trinh vi tich phan ngau nhién trung tinh c6 xung va chuyén dong
16/3/2021 Brown bac phan sb.
Ngay duyét ding:
3/5/2021
T khoa:

Nghiém tich phdn, Phuong
trinh vi phan ngdu nhién,
Chuyén dong Brown bdc
phan sé, Tinh gidgi dwoc va
duy nhat.

1. Mé dau

Trong bai bdo nay ta nghién ctru I6p phuong trinh vi tich phéan ¢6 xung sau:

d[x(t) - g(t, x,, _[;al(t,s,xs)ds] —[AX@) + f (t, x,, j;az(t,s, x)ds)]dt

+F(t)dBS (t),t [0,b], t =t .
AX(L) =1L (X)), t=t,i=12,..., @)
X, (t) = 4(t) e PC([-r,0], X),—r <t <0, (3)
trong d6 A 1 toén tir sinh ciia nra nhém giai tich s6,0, f :[0,400)xPCx X — X,
(T (t))ocac toan tir bi chan trong khong gian a,,a, :[0,+0) x[0,+0)xPC— X,

Hilbert X , Bg la chuyén dong Brown bac phan
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F :[0,400) — L,(Y, X) 1a ham thich hop s&
dugc dinh nghia sau. Cac thoi diém xung t; thoa
man O<t <t,<..<t <., va !l_[gt, =00,
[,: X — X, AX(;) 1a do I6n busc nhay cua
ham trang thai X tai thoi diém t;, duoc dinh nghia
boi AX(t,) = X(t") -X(t;), vsi x(t") va x(t.)
tuong wng la gigi han phai va gigi han tri cua
X(t,) tai t,. PC={g:[-r,0] > X, g(t) lién
tuc hau khip noi trir mot s6 hiru han cac diém t tai
do ¢(t"), #(t7) ton tai va $(t7)=g(t )}
Khi d6 cho mot ham ¢ePC, ta thiy ring

I gll,c= sup Il #(S)lI<+oo. Véi moi ham
se[-r,0]

lién tuc x va moi t[0,b], ki hieu X, l1a mot

phan tr cia PC duoc dinh nghia boi
X (@) =x(t+0),-r<6<0.

Gan day, cac tac gia trong [2] dd nghién ctu sy
ton tai nghiém tich phan cua phuong trinh vi phan
ngau nhién trung tinh voi chuyén dong Brown bac
phan sé va hiéu tmg xung. Phuong trinh vi tich
phan Volterra ngau nhién véi chuyén dong Brown
bac phan sé trong khong gian Hilbert di duogc
nghién ciru trong [3]. Tuy nhién, cho téi thoi diém
hién tai, vin d& nghién ctu tinh giai duoc déi voi
hé phuong trinh vi tich phan ngiu nhién trung tinh
vé6i hiéu tng xung va chuyén dong Brown bac phan
s6 Van 1a bai toan chua c6 15 giai. Do do, trong bai
béo nay ta dat van dé nghién cau tinh giai dugc ddi
v6i hé phuong trinh vi tich phan ngiu nhién trung
tinh vai hiéu (g xung va chuyén dong Brown bac
phan s6 (1) - (3) & trén.

NGi dung bai bdo nay dugc trinh bay nhu sau:
Trong phan tiép theo myc 2.1, tc gia dé cap dén

mot sé khai niém va két qua can thiét cho viéc
chting minh cac két qua nghién cau caa minh. Muyc
2.2, ta trinh bay két qua chinh cua bai bao dé la
ching minh sy ton tai va duy nhat nghiém tich phan
cua bai toan (1) — (3), Pinh 1i 2.2.2. Cubi cuing la
phan két luan mot sé két qua da dat duoc cua bai
béo.

2. Noi dung

2.1. Kién thic chuan bi

Ta trinh bay mot s khai niém co ban lién quan
dén chuyén dong Brown bac phan sb (fBm) va tich
phan Wiener tuong ng véi fBm. Ta ciing nhéc lai
mot sb két qua co s vé nira nhom giai tich 1am nén
tang cho nghién cau cua chdng toi.

Cho X va Y la hai khong gian Hilbert thuc
tach duoc va L(X,Y) la khong gian cac toan tu
tuyén tinh bj chan tr Y dén X . Bé thuan tién, ta
st dung chung ki hiéu Il -l 1a chuin trong céc
khong gian X, Y wva L(X,Y). Gia su
(€2, F ,P) 1a khong gian xac suat day da. Ki hiéu
E() la toan tir ki vong todn tuong ing Véi xac
suit P . Toén tir khdng am, tu lién hop duoc ki hiéu
la QelL(Y,Y). Lg la khdng gian cac ham

1
yeL(Y,X) sao cho yQ? Ia toan tu Hilbert-

Schmidt véi  chuian dugc dinh nghia boi

1
|7 oy =1 7Q? s =tr(#Qy) (ki hicu tr(A)
la vét cua toan tir A). Khi do, ¥ duoc goi la toan
tir Q-Hilbert-Schmidt tir Y vao X .

Pinh nghia 2.1.1. Hai mat cia mgt fBm mot
chiéu véi tham s6 Hurst H € (0,1) 1a mét qua
trinh trung tam Gauss lién tuc
L ={B" (t), t €[] } vi ham hiep phuong sai

Riws) =E[p" (1)8" (5)]=%(|t|2H +sP" —|t=s"),t,sel .

Bay gio, ta udc lugng tich phan Wiener tuong
tng voi fBm mét chidu B . Cé dinh sé thuc

b>0. Ki hiecu @ 14 khdng gian tuyén tinh cua

cac ham budc (step function) véi gia tri thuc xac
dinh trén [0,b] =1 , nghia 13, @ € ® néu

o) = 3 X1, 0.8 €10,5],
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voi 0=t <t,<..<t =Db va x; €[] . Dinh nghia tich phan Wiener cia ham ¢ € @ tuong Gng Véi

B bei

L o©dB" ) = 3% (8" )~ 5" 1)

Bay gio ta ki hiéu khong gian Hilbert H 1a bao dong cia @ tuong wng véi tich vo huéng

<Viogr Vo ~n = R (t,9).

Khi d6, ta co

p= ”Z:: XV ) T J‘Ob p(s)dB" ().

Anh xa trén 12 mot dang cu giira cac khong gian
) va khong gian tuyén tinh
span{ 5" ,t €[0,b]}, n6 c6 thé mé rong thanh

mot dang cu gitta H vé6i sy hdn loan Wiener dau

— 12
tign cia fBm span = {B",te[0,b]} (xem
[7]). Tich phan Wiener cia ¢ Gng véi A" 1a anh
cta mot phan tt @ € H boi dang cu nay. Bay gio
ching t6i dua ra mot mé rong cua tich phan nay.
Xét hat nhan

E_H L H_E H_l
K, (t,s)=c,s? I(r—s) 27 2r,t>s,
S

Vi =\II H(2H 1) T va B 1 ham

B(2-2H,H )

Beta. Dé thay rang

HalS) e, (29

Xét toan tu tuyén tinh K, : @ — L*([0,b]),

cho bai

(<5:05) = o9 gt

Taco
(KI:V[O,’[])(S) =K, (t, S)*V[o,t] (s).
K}, 1a mét ding cu gita @ va L*([0,b]) va

c6 thé mo rong dén khong gian H . Xét
W ={W(t),t[0,b]}, dinh nghia boi

W(t) = 8" (K, )’11/[01]). Ta thay rang W 1a
mot qua trinh Wiener va A" c6 biéu didn tich

phan Wiener sau:

A0 = [, Ki (6, 5)dW(s)

Va

[, o©)d " (9)= [ (Kio)OdW (W),

véi moi @eH néu va chi néu
K,pel*([0,b]). Hon nita, ki hiéu
L, ([0,b]) ={p e H, K9 € L’([0,b])}. Kni

H >%, ta ¢6 LYM([0,b]) < L ([0,b]), xem

[6].
Dé chirng minh sy ton tai nghiém tich phéan cua
bai toan dit ra, ta can st dung bét dang thic sau

B& @& 2.1.2.([5]) Vsi @ € LM ([0,b])

H(2H 1)j j p) | p(@) V=7 "2 dvdz <c, Il pl2y o

Gia sir ddy hai mat cua mot fBm mot chiéu {87 (t)}

doc lap trén (Q,F ,P) va xét chudi sau
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iﬂn“ (tu,,t>0.

O day {u.} ., 1a co sé truc chuan diy du

trong Y . Chudi trén khdng nhat thiét hoi tu trong
khong gian Y . Xét qua trinh ngau nhién nhan gia

tritrong Y, Bg (t) xac dinh boi

BY ()= A" Q"1 >0,

Chudi nay hoi tu trong Y néu Q thudc 16p cac

toan tir vét khong am tu lién hop. R6 rang, ta c6

By € L*(Q,Y). Tai thoi diém do, By (t)1aQ -
hinh tru fBm nhan gia tri trong Y véi toan tir higp
phuong sai Q. Chang han, néu {4 }._, la ddy sb
thuc khéng am bi chan sao cho Qu, =AU, gia
st rang Q la toan tir hach trong Y (cu thé

D" A, <o), khi 6 qu trinh ngéu nhién
n=1

BY ()= 247 (0Q7, = X ()4 (O, £ 20,

dugc dinh nghia nhu moét Q - hinh try fBm nhan gia tri trong Y .

Cho ¢:[0,b] > L%(Y, X) sao cho

s 1
2K @Q2U 10 < (4)
n=1

Dinh nghia 2.1.3. Cho ¢(S),s €[0,b] 1a ham

s6 nhan gia trj trong LOQ(Y, X) . Khi do, tich phan

[Lo()BY (5) =3[ o(s)Q7u,d 3!

Luu y rang néu

Wiener cia ¢ tuong (ng voi Bg duoc dinh nghia

boi

= 3 (K5, (K3 (0Q7u,))($)dW (5),t 2.

o 1
2
Z;‘II PQ2U, N i (1.5 < (5)

thi (4) dugc théa man, diéu nay suy ra tur
L' ([0,b]) = L3, ([0,b]) .

B dé sau 1a ménh dé quan trong dé chirg minh
két qua cua ching toi, n6 c6 thé xem nhu mot tng
dung don gian cia B6 dé 2.1.2. Ching minh caa bd
dé nay da dugc néu trong [1].

Bd & 2.1.4. V6i mdi ¢:[0,b] > L3 (Y, X)
sao cho (5) théa man, va véi moi «, B €[0,b]

véi a > f3,

E 1| p(o)dBY (5) < cH (@H -1 (@— /3 [ p(s)Qzu, I ds,

1

& day ¢ =c(H) . Néu, them nira, ka(t)Qiun | hoi tudéuvsi t €[0,b], thi

n=1

E|[ @(9)dBY (9)[; < cH@H ~D(a—)* [ () Ly, U
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Tiép theo, cho A:D(A) — X (D(A): mién

xac dinh cua toan te A) Ia toan tir sinh caa mot
nira nhom giai tich cac toan tar tuyén tinh bi chan

(T(t))., trén X . Gia st rang ton tai hang sb
M >1va gell saocho I T(t)lI<Me”, vs
moi t>0. Chung t6i ciing gia thiét rang
(T (t)).»o bi chan déu va la nira nhom giai tich sao
cho 0eS(A). O day S(A) la tap giai cia A.
Khi d6, ta c6 thé dinh nghia (—A)“
0 < <1, nhu 12 mét toan tir tuyén tinh déng voi
mién xac dinh D(—=A)” tuong ung véi chuan
-, Ki hicu X_(0<a<1) l1a khong gian
D(—=A)” veichuan I -1l ,, ta c6 b6 dé sau
B6 dé 2.1.5. [4] Gia sir c6 cac gia thiét trén

() Néu O<ar <1, thi X, 1a mdt khong
gian Banach.

(2) Néu O0<fB<a, thi phép nhing
X, — Xﬂ lién tuyc.

(3) Ton tai hang s6 M >0 sao cho vei
moi O<ar <1, taco

1A TOI< “e " 150, 1> 0.

Bat ding thic tich phan sau cung la chia khoa
dé chung minh tinh 6n dinh mi cua nghiém tich
phéan cua hé trung tinh véi xung, né da dugc chiing
minh & B6 dé 3.1 trong [8].

2.2. Sw ton tai va duy nhat nghiém

Trong muc nay, ta sir dung li thuyét diém bat
dong dé ching minh sy ton tai va duy nhat nghiém
tich phan cua hé (1) - (3). Truéc hét ta trinh bay
khai niém nghiém tich phan cho bai toan dang xét

Pinh nghia 2.2.1. Mot X - qua trinh ngau
nhién X(t),t e[-r,b] duoc goi la nghiém tich
phan cua bai todn Cauchy tong quat (1) — (3) néu

@) x() e PC([-r,b], L*(Q, X));
(2) Vsi t e[-r,0], x(t) = ¢(t) ;

(3) V¢i t €[0,b], x(t) théa man phuong

trinh tich phan sau

X(t)=T(t)[¢(0)—9(0,¢,0)]+g(t,><t,jta1(t,s )dS)+j AT (t-9)g(s, s,fal(s,r,xr)dr)ds
+J.(:T(t—s)f(s, j a,(s,7,x )dr)ds + ZT(t t)1 (X))

t
H
+ jOT (t—s)F(s)dBY (s) P-as.
Dé dat duoc cac két qua trong phan nay, ching
t6i dua ra cac gia thiét sau:
(H1) A la toan t sinh ctia mot nira nhom giai

tich (T (t)),.o cAc toan ta tuyén tinh bi chan trén

1T () I< M vall (~A)*T @) lI< M,

(H2) Anh xa @:[0,40)xPCx X — X
thba ~man  diéu  kién  Lipschitz  sau

(i) Ham &, :[0,400) x[0,40)xPC— X thoa

[Tau(t,s,py)—a,(ts,p,)1ds

(6)
X thoa man 0 e S(A). Do do, tir Bd dé 2.1.5,

ton tai cac hang sé6 M, M, _, sao cho

1ﬂ , véi moi t €[0,b].

min diéu kién. Ton tai hang s6 K, >0, sao cho véi

vy, €PC

< kl”'//l_‘//z”’t €[0,b].
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(ii) Ton tai hing sé %<ﬂ<l va K, >0 sao

cho vai y/j,(/ﬁj ePC,j=12, sao cho ham ¢

nhan gia tri trong X

t [0, b]

5 va thoéa man vaéi moi

I (_A)ﬂg(t"//l’¢1)_(_A)ﬁg(t"//21¢2) <k, [" yi =y, I+l ¢ -4, "]-

Ngoai ra, dat
k,=b sup lla(t,s,0)ILk,=sup I (~A)g(t,0,0)I

Osstsh te[0]
va k =k,(1+k,).

(H3) Anh xa f:[0,+0)xPCxX — X
thoa mén diéu kién Lipschitz.

(i) Véi t €[0,b], ham
a, :[0,+0) x[0,40)xPC— X théa man diéu
kien sau. Ton tai hang sé |, >0, sao cho v¢i

v, v, €PC taco

t
I[az(t’ S’l//l) —8, (t, S’Wz)]ds < |1||l//1 _l//2||'
0

(i) Vsi t €[0,b], ton tai hang s6 1, >0
sao cho véi ://J.,¢J. ePC,j=12

I f(t,yll,qil)—f(t,ylz,qﬁz)llslz[ll v -y, 1+ d—4, ||]

Ngoai ra, I =1L0+1),
L =b sup lla,(ts,0)Il,1,=supll f(t0,0)l
O<s<t<h te[0,0]

(H4) Ham (—A)” g lién tyc bac hai. V&i moi
w,,$,€PC,j=12,

lME 1 (A 9(t,y;, )~ (-A) (5.1 ) 17=0

(H5) Ham F :[0, +o0) — L%(Y, X)) théa méan

t 2
jon F@)I1%, ds<o0,vt[0,b].

Vi co s truc chuan du {U, },

e trong Y tacé

= 12
(C.l)Z" FQ u, I L2([0,b];X) <.

n=1

(C2) Véi te [O,b],ilF(t)QmUn Ix

n=1
hoi tu déu.

(H6) Ham xung 1. (i=1,2,...) thoa man didu
kién Lipschitz sau day. Ton tai cac sb khéng am
d,(i=12,...) saocho

1) - L) I<d Ty, —y, I va
Il'1.(0) I=0, véi moi y;,w, ePC va

idi < o0,
i1

Dinh 1i sau day chang minh sy ton tai va tinh
duy nhét nghiém cua hé (1)-(3) nho vao céc gia
thiét trén. Day 1a két qua chinh cua bai bao nay

Pinh Ii 2.2.2. Néu céc gia thiét (H1)-(H6) thoa
man véi moi g PC,b>0, thi he (1)-(3) co
nghiém tich phan duy nhat trén [—r,b] véi diéu
kién
3M?(D_d,)?

i=1

W <1 (7

Gday k=l (~A) I k.

Chiang minh

Xéttap A, =P C([-r,b], L’ (2, X)), diy 1a
mot khéng gian Banach céc ham lién tuc tu

[—r,b] vao L*(€, X) vsi chuan
112 = sup (EN&(s)N12) va b>0 cé dinh.

se[-r,b]
Bay gio ta xét tap con déng cua A, duogc ki higu
boi A, ={X e A, : X(z) = ¢(z),z [r,0] voi
chuéan Il -1l ib . Ta chuyén bai toan (1)-(3) thanh bai
toan diém bat dong. Pinh nghia toan tir
L:A, > A, boi
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(L)) =T O1H(0) - (0. 4,01+ 96, %, [, a,(t,5,x,)ds) + [ AT (t=5)g (s, x,, | a,(s, 7, x,)d7)ds
+.|.;T(t—s) f (s,xs,jos a,(s,7,x,)dz)ds+ D T(t—t)1;(x(t)), t €[0,b]

O<t; <t

+[ T(t-s)F(s)dBY (s),

va  (Lx)(t) =¢(t),t e[-r,0]. Dé ching Trudc tién, ching toi chi ra rang t — (LX)(t)
minh su ton tai nghiém cua bai toan (1)-(3) ta s& la lién tyc trén doan [0, b]. That vay, lay
ching minh toan tr L c6 diém bat dong va dé xeA,,0<t<bvaO<pel dinhs taco

chiang minh tinh duy nhat ta sir dung dinh 1i diém
bat dong Banach.

E Il (LX)(t+ p) — (LX) I2<BE I (T (t+ p) —T ())[4(0) — g (O, 4, 0)] I

5
2
+6> Ell F(t+p)-F; )17,
=1
Bang cach sir dung tinh chét nira nhém, ta cé

ENl (T (t+p0) =T ()#(0)-g(0,4,0]1*=E N (TOT (0) - T ()[$(0) - g(0,4,0)]11* .

Str dung gia thiét (H1) va tinh lién tuc manh cua T (t), ta c6

Ell (T(t+p) =T (©)[40) - g(0, 4,0)] 12< 2M?E Il #(0) — g(0, 4,0) II>.

Nho dinh Ii hoi tu troi Lebesgue cuing véi tinh lién tuc manh ctia T (t), ta cd ngay

imE I (T (t+p) - T (©)[4(0) - 9(0.4,0)]1°=0.

Do toan tir (—A)™” 12 bi chan nén tir gia thiét (H4) ta ¢ Iing EIF(t+p)-F()I°=0.
P
Tiép theo, sir dung gia thiét (H1), (H2) va bat dang thirc Holder, ta co
Ell F,(t+p)—F,(t) I
t S
<2EIl jo [(T (o) — DA T (t-s)(-A)19(s, xs,jo a,(s,7,x.)d7)ds I?
+2E I j:“’ (AT (t+ p—5)(-AY g5, x,, [ a(s,7,x,)d7) I

Bay gio ta s& danh gia cac thanh phan trong vé phai cua bt dang thic trén

[T (9) = DA T (E-9)(-A) 195, X,, [ (5,7, %, )d)ds

2

2

M _
<IT(p)—11I? ﬁ[kzm k) % 17 ok +K, |

v (ATt p=5)-AY 5., [ x )dD)

2

2

M _
SW[kZ(H k) % 17 ok K, |

Str dung dinh i hoi tu troi Lebesgue va cac bt T(t), ta 6 ENIF,(t+p)—F, () 120 ki
ddng thuc trén cung véi tinh lién tuc manh cua ’ 2 2
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|p|—>0.Li luan  twong ty ta  cO St dung céc gia thiét (H1), (H6) ta co:
ENF(t+p)-F{M)I12>0 kni |pl->0. EIlF,(t+p)-F @I
<2EIl Z (T(e)— DT (E—t)L(XE ) IZ +2E I Z Tt+p—t)L(XE ) N>,
O<t; <t t<t;<t+p

Mt khéc ta co: [ (T () - I)T(t—ti)li(x(ti‘))Hz <IT(p)— 117 M?[d I x(t) 1]

va [T+ p=t)L )] <M2[d 1 xE) 12 ] Vi viy, ta c6 ENFy(t+p)~F ) 17—>0 ki
| pl>0.

Hon nita, ta c6
EIR(t+p)—FR@®)I?<2EI j; [(T(p)— )T (t-9)IF(s)dB () I”
+2E I .Lt+pT(t+p—s)F(s)dBQH ()11 = N, +N,.
Str dung B6 dé 2.1.4 va (H1), ta co
N, <2cH(2H —1)t2H’1I;|I [(T(p)— DT (t—5s)]F(s) ||f% ds
<2cH (2H -1)t?"*M Zj;u T (p)—1F(s) ||§% ds — 0 khi | p|—0.
Tir d6, vimdi s c6 dinh T(p)F () > F (). I T(p)F(s) I, <M I F() I, .

Str dung B6 dé 2.1.4 mot lan nira, ta nhan duoc

N, <2cH (2H 1) M2 [ "I F(5) I%, ds — 0 khi | p|->0.
Do dé IingEII R(t+p)-R{t)I*=0.
p—

Céc udce luong trén dan dén Iing) E Il (LX)(t+ p) —(LX)(t) 1?=0. Cho nén, ham t —> (LX)(t) 14 lién
p—>
tuc trén doan [0, b].
Tiép theo, chdng tdi chimg minh anh xa L nén trén /A\bl voi b, <b. Pé lam diéu nay, gia sa X, Y € /A\bl va

vai t €[0,b] cb dinh. Str dung céc bat dang thic co ban, ta c6
E Il (Lx)(t)—(Ly)(t) 2
< %H(-AVHZ I -AY 9t %, | 3,65, X)d8) - g (L. v, ) ay(t.s, y,)ds) I?
* % I, (‘A)l'ﬁT(t—S)(-AY’[g(s,xs, [[a(s,z.x)d0)-g(s v, [ a(s 7, y,)dr)}ds &
+% I I;T(t—s)[ f (s,xs,j;az(s,r, x )dz)—f (s, ys,j;az(s,r, yT)dr)}ds I12
+ﬁ I Z T(t_ti)lili(x(tii))_ Ii(Y(tf))] "2 .

O<t; <t

Str dung bat déng thirc Holder va tinh Lipschitz cua (—A)’ g, f, I.,i=12,..., taco
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E Nl (LX)() - (LY)©)I? <KE I x —y, I+

3

1-k

iMZ k2

241
L |[lENx -y, s
Zﬂ—l 0 S S

-5

|

2

_ 3 +00
2 MA[Elx -y lds+——M2| Sd. | .
ST E e (3

Do d6, ta c6 SeI[iirpt] E Il (LX)(s) —(Ly)(s) I’ < (t) sup E Il x(s) —y(s) I?,

se[—r,t]

3M2 k? 272 2 [ 40 2
vei o(t) =k + Ll o SMI7 o M Do |-
1-k)(28-1) 1-k 1-k\ &
+00 2
aM? (& Y SMZ[Zdij
Nho (7),tacé @(0) =k +——| Y d. | =——L 2 <1
o (7), taco @(0) 14([; ,j k)’
Do d6 ton tai O<bl<b sao  cho [2] Dung, N.T. (2014). Neutral stochastic
differential equations driven by a fractional

A~

O<aw(b)<lvatoantr L lanentren A, . Vi
vay n6 c6 duy nhat mot diém bat dong trén doan
[0,b,], d6 chinh 1a nghi¢m tich phan cia bai toan
(1) — (3). R0 rang, nghiém nay c6 thé dugc tiép tuc
kéo dai trong cac khoang thoi gian lién tiép va qua
trinh nay c6 thé duoc lap lai trong toan b khoang
[-r, b] sau hiru han budc twong ty. Pinh 1i dugc
chung minh.

3. Két luan

Trong bai bao nay ching toi st dung cac kién
thirc lién quan dén li thuyét phuong trinh vi phan
ngiu nhién, chuyén dong Brown bac phan so, li
thuyét nira nhom... va nguyén li diém bat dong dé
thu dugc mot két qua mdi vé tinh giai duoc va tinh
duy nhat nghiém d6i v6i 16p phuong trinh vi tich
phéan ngau nhién trung tinh c6 xung va chuyén dong
Brown bac phan sb chia tré hitu han, Dinh Ii 2.2.2.
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