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Tom tit

6i dung bai bdo néi vé cdch gidi phiong trinh vi phdn thuong bang
chch ha cdp ciia phirong trinh vi phén thong qua viéc tim kiém nhdn

tik ldy tich phdn va tich phén dau. Xét vé iing dung vt Iy thi tich phén
dau chinh la dinh ludt bao toan vi gid tri biéu thirc vi phdn khéng thay doi
doc theo nghiém ciia cdc dinh ludt vt Iy (von la cde phwong trinh vi phan).
Bai bdo sé néu ré dinh nghia va chi ra phwong phdp tim tich nhan tir 1y tich
phdn dau, sau d6 dp dung vao cdc 16p phwong trinh cdp 2, 3, 4 dé tir do lam
1o cdc ky thudt chit yéu ciia phwong phdp.

Tir khéa: Nhén tir ldy tich phén, tich phén dau.
Abstract

The content of the article talks about how to solve ordinary differential
equations by downgrading differential equations through searching for integral
factors and first integral. In terms of physical application, first integral is
the law of conservation because the value of differential expression does
not change along the solutions of the laws of physics (which are differential
equations). The paper will specify the definition and show the method to find
the first integral factor product, then apply it to the classes of equations at
level 2, 3, 4 to clarify the main techniques of the method.

Keywords: Integral factors, first integral.
1. Gidi thiéu
Xét phuong trinh

y® —F(x,y,y, .., y@Y)=0
(1.1)
Biéu thure vi phan
Re =Ri(x,y,y', ...y ®), k<n,
(1.2)
* Pai hoc M6 - Dia chat
* Pai hoc M6 - Dia chat
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dugc goi 12 nhan tir 1ay tich phan cta phuong trinh (1.1), néu sau khi nhan phuong trinh
(1.1) v6i n6 thi phuong trinh méi c6 thé viét lai dudi dang dao ham toan phan ctia mot biéu

thirc P nao dé
Rey™ — R F = D,[P];

(1.3)

Biéu thtic P trong cong thic trén dugc goi 1 tich phan dau (dinh lut bao toan) cia
phuong trinh (1.1).

Néu dua ra biéu thire phu thudc ctia nhan tir 1y tich phan (1.2) (hay cua tich phan dau)
dbi v6i dao ham cip cao nhét (n-1), thi tir (1.3) c6 thé thiét 1ap mot thuat toan cho phép tim
tich phan dau & dang phu thudc da cho (néu nhu né ton tai). Phuong phap duoc sir dung 1a
phuong phap nhom (béc tach 1an luot, xem tai lidu [1-7]). Tir (1.3) suy ra

P, + Pyy' 4ot Py(n_z)y(n—l) + py(n_l)y(n) — Rky(n) — R,F.
(1.4)

Déng nhét hé sé ta duoc
Py(n_l) = Ry,.

Vi su phu thudc cua P, R, va F vao y(”‘l) cho truéc nén ta c6 thé nhom phuong trinh

con lai
Pe+ By + 4 Py = =Ry F
(1.5)

theo s6 mil ctia bién y ™~V va s& tim dugc biéu thirc ctia P vao y™ 2 mot cach tudng minh.
Tiép do6 bicu thic tim dugc lai ti€p tuc dat vao phuong trinh (1.5) va nhém theo s6 mil
cia y=2),

2. Mét s6 16p phwong trinh

2.1. Phwong trinh cép hai

Cho phuong trinh
y"' —F(x,y,y')=0.
(2.1.1)
a) Néu nhan tir lay tich phan khong phu thudc vao dao ham R = R(x, y), khi d6 tich phan
dau 1a tuyén tinh ddi v6i dao ham va c6 dang
P =R(x,y)y" +Qx),
(2.1.2)
con ham F cua phuong trinh (1.6) 1a tam thirc bac hai ciia dao ham
F=a(x,y)y)?+bkxy)y +clxy),
Vol
R
a(x)y)=_?y: b(x)y)=
(2.1.3)

_ RxtQy
R

_ %

, clx,y)= .
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Céc gia tri tir cong thire (2.1.3) trén cho phép d& dang kiém tra xem phuong trinh (2.1.1)
c6 tich phan dau dang (2.1.2) hay khong: tir a(x, y) ta tinh R, tir c(x, ¥) tinh ham Q, sau d6 lip
vao dang thirc ctia b(x, y) dé kiém tra.

Néu ham F tuyén tinh déi v6i dao ham

F=F(,y)y +Fxy),
(2.1.4)
thi

R'(xy) +0Q, 0
Rx ) FO(xry)__R(x)

Céac ham F, va F; lién hé v6i nhau bang cong thirc

R = R(x), Fi(x,y) =—

0Fy, 0F; N R’F N R"
dy odx R ' R’
Xét trudong hop F khong phu thudc dao ham néu F = F(x,y), thiR = R(x), 0 =—R’y +
S(x), ttc 1a phuong trinh ban dau 13 tuyén tinh:

Khi d6 nhan tir 13y tich phan ciing chinh 1a nghiém cua phwong trinh tuyén tinh (thuan
nhat) ban dau, vi viy viéc tim kiém tich phan dau va tim nghiém cua phuong trinh 13 twong
duong nhau vé mit do kho.

b) Xét truong hop nhan tir 1y tich phan 14 tuyén tinh d6i véi dao ham

Ry = 2R(x,y)y" + S(x,y).
Khi d¢ tich phan dau c6 dang tam thtrc bac hai:
P=R0,y)¥)*+ 50,y +Qxy),
(2.1.5)
con ham F cta phuong trinh (2.1.1) c6 dang
R+ (R4 5)0+ (S + Q)Y + Qs
2Ry'+ S '
Néu ham F c6 dang (2.1.4), thi R =R(x) va

F =

Véi Q,, = SF, nghiém nhién s& théa man.
Néu datdieukién R, = R, + S, = S, + Q, = 0 thi
1
S=-Ry+eo, Q=35R"y’ =¢'y+y,
va
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B RIIIyZ _ 2(plly + 21/)
2Ry’ +R'y — @)

v6i R,y 1a cac ham so cua bién x.

Cuoi cung, doi voi phuong trinh

y'—=F(x,y) =0,
(2.1.6)

c6 thé tim duoc F(x,y) ¢ dang tudng minh. Cac ham sb trong tich phan dau (2.1.5) va ham
F(x,y) rang budc véi nhau theo h¢ sau
R, =0,
R,+ S5, =0,
Sy +Qy+2RF =0,
Q.+ SF =0.
(2.1.7)
Tir phuong trinh dau tién c6 R=R(x), con tir phuong trinh thi hai ¢6 S = —R'y + @ (x)-
Két qua ta thu duoc hé hai phuong trinh
{Qy —R"y+ ¢+ 2RF =0,

Qx—(R'y—@)F =0,
(2.1.8)

& d6 chi c6 hai ham hai bién 1a O va F. Bé tim nghiém ctia hé nay ta st dung phuong phap
sau: mot trong hai ham an (chinh 12 ham Q) s& bi triét tiéu tir diéu kién Opx = Oy Lay vi phan
phuong trinh dau tién theo bién x, con phuong trinh thir hai theo bién y, ta thu dugc phuong
trinh dao ham riéng tuyén tinh cap 1 dbi voi F(x,y) nhu sau

(R’ )aF+2R aF+3R'F R"y+¢" =0

Nghiém cua phuong trinh trén 1a ham

1 1 1
F=R7PW(z) + SR {[RR” —5(R)?*|y —Ro' + ER'<p},

Vol
z=R Y’y + if(pR*/Z dx;

(2.1.9)
Ham ¥ 12 ham bt ky cua bién, cac ham R va ¢ 1 cac ham bat ky cua bién x.
Khi @6 tich phan dau c6 dang
1 1
RGD? =Ry = @)y + 7R (R)?y* =5 R R'gy
+iR"1(p2 —2[W¥(2dz=C,. (2.1.10)

6 | S6 22 nim 2021



TAP CHi KHOA HOC BAI HOC CUU LONG

Phuong trinh trén dé dang dua vé phuong trinh véi bién phan ly bang cach tinh (z°)* tir
phuong trinh (2.1.9) r6i biéu dién lai (2.1.10) dudi dang

R%(z)? -2 f Y(z)dz = Cy,

Tich phan tong quat ciia phuong trinh dau c6 dang
=+ f gy
T R

Nhu viy, trong truong hop nay ching ta di giai dugc bai toan nguoc - tim tich phan dau,
hon thé nira chiing ta da tim duoc 16p tat ca cac phuong trinh dang (2.1.6) c6 tich phan dau
dang tam thtrc bac hai va d3 ching minh dugc rang bat ky phuong trinh nao thudc 16p nay
déu 14y tich phan duoc.

. du
of\/Z fou‘{’(r)dﬂ +C,

2.2. Phuwong trinh Ermakov
Mot trong nhitng phwong trinh dién hinh trong viéc img dung k¥ thuat tim tich phan dau
la phuong trinh mang tén Ermakov

y' =f)y—Ay=3.
2.2.1)

Cung voi né ta xem xét phuong trinh dang “cut” (dang cét ngin), tirc phuong trinh tuyén tinh

y'=fx)y.
(2.2.2)

Ta s& tim tich phan dau dang tam thirc bac hai (2.1.5) d6i véi dao ham cap mot
P(x,y,y) =R +Skxy)y +Qx,y).

Két qua thu duoc s& 1a: néu tim duoc hai nghiém doc 1ap tuyén tinh cia phuong trinh
“cut” tuyén tinh (2.2.2), thi nghiém téng quat cua phuong trinh Ermakov (2.2.1) c¢6 thé tim
duge mot cach tudng minh (khong chira dau tich phan). Nghiém thu dugc khac véi nghiém
trong cudn sach [6]: & d6 chi cdn mot nghiém cta phuwong trinh (2.2.2) nhung nghiém thu dugc
van chira dau tich phan. K§ thuat str dung & ddy hoan toan twong tw v6i phuong trinh tuyén
tinh cap hai: khi biét hai nghiém riéng doc 14p tuyén tinh c6 thé xay dung duoc nghiém tong
quat ma khong can 14y tich phén.

Luu y 1a trong vong 100 nim phuong trinh Ermakov 13 vi du duy nhat vé phuong trinh
va nghiém téng quat clia né hoan toan dugc xac dinh tir nghiém ctia phuong trinh tuyén tinh
tuong tmg. Mii toi nhimng thap nién cudi cua thé ky hai muoi ngudi ta méi tim dugc thuét toan
xdy dung nhitng phuong trinh cap bat ky co tinh chat nhur trén.

Vi thé viéc tim tich phan dau véi k§ thuat twong ty nhu trén dbi v6i phuong trinh Ermakov
mo rong
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y'=f@y+g' @y - g0y~
(2.2.3)
1a rat thd vi.
2.3. Phuong trinh cép ba
Xét phuong trinh
ylll _ F(x’ y’yl’ yll) — O.
(2.3.1)
Nhin chung, thuat toan tim kiém nhan tir liy tich phan 13 khong khac d6i v6i phuong
trinh cdp hai. Vi thé chung ta s& xem xét cu thé truong hop F,»=0 hay F =F(xyy’).
a) Néu nhan tr 1ay tich phan khong phu thudc y ” thi tich phan thi nhét tuyén tinh d6i
v6i dao ham cip cao nhat

P=R(x,y,y)y" +Q(xy,y")
(2.3.2)

sau khi nhém va ddng nhét hé s6 cua phuong trinh dinh nghia ta thu duoc hé
Ry/ =0,
R, +R,y"+Qy =0,

Qx +Q,y' + RF = 0.
(2.3.3)

Tir ddy suy ra néu tich phan dau c6 dang (2.3.2) thi nhan tir 1y tich phan khong phu thudc
vao dao ham: R = R(x,y), con ham Q c6 dang tam thurc bac hai véi dao ham cép mot

1
Qx,y,y') = —ERy(y’)2 =Ry +¥(x,y).

Ttr phuong trinh tht ba ctia hé (2.3.3) suy ra diéu kién rang budc ddi véi F

F= %%(y’)‘” + ;%(y’)z + R’CXTWV 2
tie 14 F 13 da thirc cAp ba dbi véi y'. Luu y cac trudng hop riéng sau day:
. 3a'(x) O + a’"(x)y +B"(x) —pQy) y - P
2[a(x)y + B(x)] a(x) + p(x) a(x)y + p(x)’
R = a(x)y + B(x), ¥ la ham bat ky.
O ¥,

T+ T a@y + Q)
R = ay + B(x), @ 1a hing s, ¥ 1a ham s bat ky;

By +y' ()
ay + f(x)

F=F(xy) =
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R=ay+ B(x), w=pB"(x)y + y(x), a 12 hing sb, B,y 1a cac ham bat ky cta bién x.
Truong hop riéng, phuong trinh
yIII — Axny—l
c6 tich phan dau

1 A
vy =5 O — g xM = 0 nE

hay
1
yy" =5 () —Alnx=C, n=-1

b) Gia sir nhan tir 14y tich phan tuyén tinh theo dao ham cp hai
R, = R(x,y,y)y" + Q(x,y,¥").

Khi d6 tich phan dau c6 dang tam thirc bac hai

1
P= §R(x, v,y )"+ 0(x,y,y)y" +S(x,y,y).
Pong nhét hé sb theo y” ta ¢6 hé

Ryl =0,
11
ERX-FERyy +Qy/ =0,
Qx+Qyy' +5S, +RF =0,

Se+S,y' +QF = 0.
Tur ddy c6 thé suyrangay R = R(x,y), Q = — iRy (y')? - %ny’ + w(x,y),thcla cac
ham R,Q ¢6 cdu trac twong ty nhu trudng hop a).

Viét cac phuong trinh con lai dudi dang
1 "\3 3 N2 1 !
RF:ZRyy(y) +Zny(y) +<§Rxx_wy)y _wx_Sy’;

1 1
ZRyF(y,)Z + (ERXF - Sy) y’ — wF — Sx = 0.

Pé tiép tuc tién hanh phuong phap nhém can phai cu thé hoa dang ciia ham F. Gia s
F = F(x,y). Khi d6

S=,(x, ) )* + 306, ) + P (6, )2+ (6, y)y" + Po(x, y)

(Luu y 14 biéu thirc cta S s& van ¢ dang nhu trén ké ca truong hop F ¢6 phu thude vao y

4

dang da thirc toi cip ba - chi co mot diém khéc biét 1a hé phuong trinh dic trung phia dudi s& c6
dang khac). Sau khi nhom va ddng nhat hé sb theo bac ctia y’ ta thu duwoc hé mudi phuong trinh
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_ 1
Yay =0, 4, = ZRyy,
3
Y3y +¥ax =0, 33 = Zny,
1
Yoy + 95 =0, 21h; + Wy == Ry,
1
¢1y+lp2x=ZRyF: Y, + wy = —RF,
1 —
lpOy + 1ljlx = ERxF; lpOx = —wkF.

Trong trudng hop tong quat (Ry, R,# 0), taco
1 ! 1 r
Yo=a, P3= Z)( (x), P, = _Z)( )y + 7, (x);

R=8ay* + )y +p(0, @ =31 Wy + |57 ~ )|y + o ().

Heé con lai bén phuong trinh
( RF = —wy — s,

1 1
TR F =iy = 22"y + 03 (x),

1
ERxF = ¢0y + Y1y

\ C()F = lpox.

Ttr phuong trinh ddu va phuong trinh thir hai ta thu duoc

1 R
b= R ) + [ (3x7y = 01— Jh o )R 0y

va dang tong quat ctia phuong trinh

5

1
F=r[fy0 = [ (Gamy =50+ 301) RV ay)

Phuong trinh thir ba va thi tu dan dén han ché cua F:
1 1
wk, + ER"F" + (wy + ERxx) F = Y1y
sau do thi tim dugc y.
Néu ta gia thiét 1a R, = 0 thi
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1
Yo=93=0, w= (ER” - 20'2)}’ +oy, Py =—03y +o3(%),
va hé c6 dang mai
0,y — 03 — w, = RF,

1
Yoy — 0,y + 03 = ER’F’

1
lpox - - I:(ER” - 20‘2)}1 + 0-1:| F.

Tir phuong trinh d4u suy ra ham F tuyén tinh theo bién y
1
RF = (302’ - ER”’) y — o0 — 03,

w, 1a tam thic bac hai ciia bién y, tir phuong trinh cudi ta nhém va dong nhat hé sb theo bac
ctia bién y ta s& thu dugc ba phuong trinh dé x4c dinh cac ham ¢,,0,,63 R va mot ham méi 1a
o,(x) (s6 hang tu do y,). Nhu vay ham F chira t6i da 14 hai ham ty do.
Gia sir rang R, = 0. Khi d6
Yy =a, Y3 =0, Y, = 02(x),
R = 8ay? + by +c, w = =20,y + 0,(x),
tur day co
¥y = () (Bay? + by + 0)™V* + 203y — o
va dang tong quat cia ham F:
F = —n(x)(8ay? + by + ¢)~>/*.
Con lai hai phuong trinh
{ I/JOy + Y1, =0,
Yox = (20,y — a1)F.
T diéu kién Woxy = Yo ta tim duge o, = 0, = 0 van(x) = yx + 9. Két qua cudi ciing ¢6
F = —(ox + 8)(8ay? + by + ¢) /4,

tuc 1a phuong trinh
y" = (Ax +B)(ay® + By +y) ™/
(2.3.5)

c6 tich phan dau dang

1 1 1
P=3 (ay?* + By +V)(y")* - 7 Qay + B2y + ga(y’)“ —

—(Ax + B)(ay* + By +¥) Y4y + A f(cry2 +By+y) Vrdy=¢C,
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v6i nhan tir 1y tich phan 1a
1
Ry = (ay® + By +v)y" — 5 Qay + BY()*.
2.4. Phuong trinh cip bon

Vi thuit toan 1a hoan toan tuong tu nhu ¢ trén, nén chiing ta chi xem xét mot vai truong
hop riéng. Gia st phuong trinh cé dang

yI) + ay” + By — F(x,y) = 0.
2.4.1)

Nhan tir 1dy tich phan khong phu thudc dao ham cép ba, tic 1a tich phan dau tuyén tinh
dbi voi dao ham cp cao nhat

P=Rxyy,y")y" +Qxyy",y").
Nhém va déng nhét hé sé theo dao ham cap ba cho ta két qua

R =R(x,y,y"),

1
Q=—5Ry("?* = (Ryy' + Re)y" + S(x,y,5).

Tiép tuc nhém va ddng nhat hé s cua phuong trinh dinh nghia (theo dao ham cip hai)
ta s€ thu dugc dang cu thé cta R va S

R=r(x)y" — ;r’(x)y + (%)

a 3
S = (Er - r”) ')+ [(p” +ap — > (" + ar’)] y' +w(x,y)

va ham r(x):
C; + C,e%* + C5e7 %7, o= \/Tz?a, khi a <0,
r(x) =< C; + 2C,x + C3x? khi a =0,
C; + Cysinwx + C, coswx, w = \/% khi a > 0.
(2.4.2)

Hai ham con lai c6 dang

3
wy =3 (r™ +ar")y+ " +ap' —pry +rF =0,

3 3
wx + zﬂr’yz — zr’yF + @F = 0.

Diéu kién Wy = O dan dén phuong trinh dao ham riéng cap mot dé xac dinh ham F:
3, 5 4 3 3 " / 7
(Ery—<p)Fy+rFx+ErF—(Er(V)+Ear +4,8r)y+g0(”’)+ago + By = 0.

(2.4.3)
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Nghiém tong quat cta né viét dudi dang
3 3
F = r~5/2 {‘P(Z) +1r73/2y f r3 (Er(v) + Ear”’ + 4,6’r’> dx
3
f(pr 5/2 U r(V) + = ar”’ + 4[)’r) ]dx

- fr3/2(g0(”’) + a<p” + ﬁgo)dx},

trong do
z=1"32y + [ or~5/%dx,
(2.4.4)
¢, w1 cac ham tu do voi bién di cho, r = r(x) dugc xac dinh theo cong thuc (2.4.2). Lay tich
phan s6 hang cudi cling trong timg biéu thirc dudi d4u tich phan ta s& thu duoc

F=py+F,
trong do
F, =1r75/? {lP(z)

3
+ zr‘3/2yj r3(r® + ar')dx

3
+ EJ or=>/2 U r3ar® + ar”’)dx] dx — J r3/2() 4+ acp”)dx},

con phuong trinh (2.4.1) thi ¢ dang
y(IV) + ayr/ _ Fl(x, y) — 0’

bién z duogc xac dinh theo cong thic (2.4.4).
3. Két qua thao luin

Khai niém tich phan dau da duoc dé cap dén trong nhiéu tai liéu vé phuong trinh vi
phan. Trong cudn sach [2] c¢6 gidi thiéu phuong phap tim nhan tir 14y tich phan va tich phan
dau bang toan tir Euler. Phwong phap tim tich phan trong bai bao 1 phuong phap truc tiép, to
ra hitu hiéu hon vi cing lac im dugc ngay nhan tir 14y tich phan va tich phan dau. Day c6 thé
noi la dong gdp mai cuia bai bao trong viée dua ra mot phuong phdp maoi don gian va hi¢u qua.

Rét th vi 13 trong chuong trinh Maple c6 trang bi goi 1énh Detools, trong d6 c6 hai cau
1énh tim nhan tir 14y tich phan intfactor va tich phan dau firint - tim nhan tir trudc sau d6 nhan
v6i phuong trinh va tim tich phan dau sau.

Ta s& thuc hanh vi du v6i phuong trinh cip 4

5
IV _ 4,73

y =y3
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> with(DEtools ); PDEtools | declare | (y(x), prime = x)

B

5
ODE = diff (y(x), x$4) =y(x)[ 3 );

& -—
dx4 y(x)5/3
tl == intfactor (ODE); firint (t1-ODE);
d
EJ/(X)
2
S NN
290?72 L

a’ d
o) G

Két qua thu duoc 13 mot nhan tir 1y tich phan va tich phan dau tuong Gmg

Ry =y

r.,rr

P=yy

1 3 _2
_E(yn)Z +_y 3

2

DAy ciing 13 gi6i han cua chuong trinh Maple vi chi tim duoc duy nhat mot két qua. Véi
phuong phap da néu ¢ trén ta c¢6 thé tim thém dugc hai tich phan dau nira 1a

2 ! nr 1 11\ 2 1 1.1 -5
Pz=(—§xy +y)y +§x(y ) —=y'y' —xy’3

1 1
P3 — (__xzy, + xy) ym + [EXZ(yu)z

3
4. Két ludn

Phuong phap tim kiém va tinh chat ctia
tich phan dau. Nhiing tinh toan cu thé ¢ trén
cho thdy riang véi bat ky phuong trinh cép cao
hon mét nao déu ton tai thuat toan don gian
nhung hitu hiéu dé tim tich phan dau c6 dang
phu thudc vao dao ham cép cao nhét cho trudc.
Khuyét diém duy nhit ciia phuong phap nay
1a két qua khong thé du bao trude, tirc 1a: dat
biéu thirc tim duoc vao phuong trinh cudi ciing
cta hé xac dinh c6 thé thu duoc tich phan dau
dang tAm thuong P=C.
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Vi vy trong nhiéu trudng hop (cac vi du
trén da cho thiy rd) bai toan nguoc to ra thu vi
hon, tirc 12 liét ké tat ca cac phuong trinh cua
mot 16p nao dé co tich phan dau c6 dang phu
thudc cho trudc vao dao ham cép cao nhat.
Khi d6 ham F thoa man phuong trinh dao
ham riéng tuyén tinh cap mot, va nghiém cia
phuong trinh c6 thé dé dang tim duoc, hodc
1a hé phuong trinh dao ham riéng dang tuyén
tinh ctia F va mot s ham bo trg (trong trudng
hop nay hé xuat hién nhu 1a hé qua cta qua
trinh xac dinh).



TAP CHi KHOA HOC BAI HOC CUU LONG

Luu y mot sd tinh chat don gian cua tich
phan dau:

A. Néu P 1a tich phan dau, thi &(P) (voi
® 13 ham kha vi bat ky) cling 1a tich phan dau
ctia chinh phuong trinh di cho. Vi vdy, nén bt
dau viéc tim kiém tich phan du ¢ dang don
gian nhit: phy thudc tuyén tinh vao dao ham
cap cao nhat.

B. Tich phan du cua phuong trinh (1.1)
tao thanh mot phuong trinh vi phan cp n - 1
(bang cach cho ddng nhat voi mot hing sb tu
do) va n6 c6 nghi¢m trung védi nghi€ém cua
phuong trinh ddu. Diéu ny twong dwong voi
viéc giam cap ciia phuong trinh dau xudng
mot don vi.

Néu tich phan dau chira & hing s tu do
va doc 1ap vdi nhau, thi chung ta c6 & tich phan
dau doc lap. Tur day néu triét tidu cac dao ham
cap cao nhit thi ta s& thu dugc phuong trinh
cap (n - k) c6 nghiém tring véi phuong trinh
dau. Va diéu d6 twong duong véi viée giam
cap cua phuong trinh ddu xudng k don vi.
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