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TOM TAT

Trong bai bao nay, chung 16i tong hop cdc mé hinh Todn kinh té ap dung phwong trinh vi

phdn tuyén tinh cdp mot va phiong trinh vi phan tuyén tinh cap hai. Hon nita, ching toi con

khdo sat thém mét s6 mo hinh kinh té va xdy dung mot 56 hé thong thyce trong kinh té dan dén

phuwong trinh vi phdn. Ngoai viéc giai nghiém, chung toi con danh gid tinh on dinh cua

nghiém cac phuong trinh. Day la mot viéc rdat can thiét. Qua do, bai bdao nay co thé duoc su

dung nhuw mot tai lieu tham khao hitu ich cho giang vién day cac mon Toan kinh té va sinh

vién khoi nganh kinh té tai truong Pai hoc Su pham K3 thudt Thanh pho Ho Chi Minh ciing
nhuw cac truong Dai hoc khdc.

Tir khéa: phwong trinh vi phdn; phwong trinh vi phan tuyén tinh cap mét; phwong trinh vi
phaén tuyén tinh cdp hai; mé hinh Todn Kinh té; cdc phwong phdp Todn kinh té.

ABSTRACT

In this article, we synthesize some mathematical models which apply first-order and
second-order differential equations. Moreover, we consider other economics models and
construct some real economics systems which lead to differential equations. Besides solving
the solutions, we evaluate the stability of the solutions of those equations. This is a necessary
work. Thereby, this article can be used as a useful referential material for lecturers of
mathematical economics and economics students at Ho Chi Minh City University of
Technology and Education and other universities.

Keywords: differential equation; first-order linear differential equation; second-order linear
differential equation; mathematical economics models; mathematical economics methods.

1. PHAN MO PAU hoc cu thé thi viéc van dung toan hoc dé

phan tich cac mé hinh kinh té ciing nhu kiém

Toan hoc da va dang dugc Ung dung
trong nhiéu linh vuc nhu vat ly, k¥ thuat, y
hoc, sinh hoc, tu dong hoa, co khi, cong ngh¢
in, cong nghé thong tin, kinh té, tai
chinh...Toan hoc 1a mot cong cu hd tro dic
luc cho viéc phan tich va giai quyét cac bai
toan mot cach logic. Khi mé hinh kinh té
duoc thiét 1ap dudi dang cac md hinh todn

Doi: https://doi.org/10.54644/jte.63.2021.42

nghiém cac két qua dat dugc luon 1a van dé
cap thiét dbi voi cac chuyén gia kinh té ciing
nhu giang vién, sinh vién.

Hién nay, cac mon hoc trang bi céc kién
thirc Toan hoc va ap dung céac kién thirc d6
vao viéc phan tich cac mo hinh kinh té duoc
dua vao giang day trong nhiéu truong Dai
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hoc trong va ngoai nudc. Tai truong Pai hoc
Su pham Ky thuat TpHCM, sinh vién khéi
nganh kinh té dugc hoc hai hoc phan Toan
Kinh té 1 va Toan Kinh té 2 véi tong s tin
chi la 6. Trong d6, phuong trinh vi phan
duoc giang day trong mon Toan Kinh té 2 &
Hoc ky 2 nam nhat ([1]). Viéc 4p dung ly
thuyét phuong trinh vi phan vao cac mé hinh
kinh té 1a rat quan trong dbi voi sinh vién
khdi nganh kinh té. Trong bai bao nay, ching
t61 tong hop cac md hinh kinh té 4p dung
phuong trinh vi phan tuyén tinh cip 1 va cip
2 da duoc nhiéu nha toan hoc quan tam nhu
xac dinh cac ham muc tiéu tir cac ham bién té
([2]), x4c dinh ham ciu tir hé s6 co gidn cia
cau theo gia ([2]), mo hinh tu diéu chinh gia
([3]), m6 hinh tang truéng Domar([3]), md
hinh thi truong véi ky vong gia ([4]), mo
hinh tang truéng Solow ([4]), md hinh lam
phat va that nghiép ([5]), md hinh ting
truong GDP ([6]), md hinh thu nhap quéc
dan ([7])...Ngoai ra, ching t6i gidi thi¢u
thém mot s6 mé hinh nhu md hinh Cob —
Web, mé hinh tu diéu chinh san luong, mé
hinh tién t&, mo hinh thi truong voi hang ton
kho, mét s6 bai toan nhu bai toan gia tri ban
lai, bai toan khai thac dau... Khi viét bai bao
nay, chung t6i mong mudn sinh vién nim
vimg mot cach siu rong 1y thuyét phuong
trinh vi phan va cac Uing dung trong cac mo
hinh kinh té. Hon nita, sinh vién c6 thé mo
hinh hda mot s bai toan kinh té. Qua d6 sinh
vién c6 thé hoc t6t mon Toan Kinh té ciing
nhu cac moén chuyén nganh. Piéu nay giup
bai bao trd nén thiét thuc ddi véi giang vién
va sinh vién cua truong Pai hoc Su pham Ky
thudt cling nhu céc truong Pai hoc khac.

2. PHUONG TRINH VI PHAN CAP 1

2.1 Xac dinh ham tong tir ham gia tri bién
te (12])

2.1.1 Xdc dinh quy von theo lwong dau tw
Gia st lwong dau tu rong dugc cho boi
dK . .

héma =1(t)= 3Jt. Biét quy von tai thoi

diém ban dau 13 K(0)=100. Xac dinh quy

von tai thoi diém t.

Giai: Taco

dK = I (t)dt
= [dK =[1(t)dt.

3
= K(t) = [3tdt = 2t? + K,
K (0) =100 = K, =100.

3
= K (t) = 2t2 +100. 1)

2.1.2 Xdc djnh ham chi phi tic ham chi phi
bién té

Giad su chi phi bién t&¢ & moi mic san

dC .
luong Q 1a MC = © =3e"*? va chi phi ¢b
dinh 1a FC =50 Tim ham chi phi san xuat.

Giai: Ta co

dC =3e°*°dQ
= C(Q) = [3"°dQ =12e"*? + C,.
FC =50=C(0)=12+C,.
= C, =38.
= C(Q) =12e"*X +38. @)

2.1.3 Xdc dinh ham doanh thu tir doanh
thu bién té

Gia st doanh thu bién t& & mdi mirc san
dR
lugng Q I3 MR=E=4—2Q—3Q2- Tim

ham doanh thu va ham cau ngugc.

Giai: Ta co

dR = (4-2Q-3Q%)dQ
= R(Q)=[(4-2Q)dQ=4Q-Q*-Q*+C.

R(0)=0=C=0.

= R(Q)=4Q-Q"-Q’,

Suy ra ham cau nguoc
P=PQ="2_4 q-¢" )

Q

214 Xdc dinh ham lgi nhugn tir loi nhudn
bién te

Gia str loi nhuan bién té & mdi mirc san

drz
lugng Q la Mﬂ—dQ—2Q+1 Biét néu
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cong ty ban dugc 100 san pham thi 10 2 triéu
dong. Tim ham lgi nhuén.

Giai: Ta co

dz =(2Q+1)dQ
= 7(Q)=Q*+Q+C.
7(100) = 2.000.000 = C =1989900.
= 7(Q) = Q% +Q +1989900. (@)
2.1.5 Xdc dinh ham tiét kigm tir xu hwong
tiét kiém bién té

Cho biét xu hudng tiét kiém bién té phu

thuoc vao mic thu nhgp Y Ia

dS 0,2
MS=—=0,3—-——"Tij : iét  kié
aqy NG Tim ham tiét kiém

S(Y) biét khi Y = 16 thi S = 10.
Giai: Ta co
dS=[0,3—O’—\/?2de
— S(Y)=0,3Y —0,4Y +C.
S(16) =10 =C =6,8.
— S(Y)=0,3Y —0,4Y +6,8. (5)

2.2 Xac dinh ham san lwong tir tbc dd tidu
thu ([6])

Cho tbc do tiéu thu cua mot loai hang
héa la Z—? =0,05(500—-Q). Tim ham tiéu
thu.

Giai: Ta co

dQ
0,05(500—Q)
—In |O, 05(500—Q)| ¢
0,05
= 0,05(500-Q) =e **'C.
Q0)=0=C=25.

= Q(t) =500-500e **, (6)

+C,.

Ta ¢ Q(t)6n dinh theo thoi gian va
lim Q(t) = 500.

2.3 Xac dinh ham diu tu tir toc do diu tw

([61)

Mot khoan dau tu tai chinh I(t) mat gia
lién tuc véi ty 18 5% mdi nam. Cho biét gia
tri khoan dau tu tai thoi diém ban dau la
$10000. Tim ham dau tu.

Giai: Taco

d—l =-0,05I

dt

dl

—= j —0,05dt.
—1In|1|=-0,05t+C,.
= | =Ce?®,
1 (0) =10000 = C =10000.

_ 0,05t

= 1(t) =10000e . @)

Ta ¢6 I(t)6n dinh theo thoi gian va
lim I (t) =0.

t—+o0
2.4 M0 hinh tang trwéng (suy giam) tong
san pham ngi dia(GDP) (|6])

Goi f(t) 1la tong san pham nodi dia
(GDP) ctia mdt nén kinh t€. Cho biét toc do
thay doi GDP la f'(t) =kf (t) (k =const).
Tim f (t).

Giai: Ta co

i = kdt

f(t)

dr

f(t)
=In| f(t) |=kt+C.

GDP goi 1a ting truong néu k >0 va suy
giam néu k <0.

- j kdt.

2.5 Xac dinh ham cu tir hé s6 co gifin cia
cau theo gia (|2])

Xac dinh lugng cau & muc gia P =15
biét hé¢ sO co gidn cua cau theo gia la
5P +2P? . ‘
&=- va lugng cau ¢ muc gia P =10

Q

1a 500.
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Giai: Taco
,.dQ P_ 5P+2P°
dP Q Q

= dQ = (-5—-2P)dP.

= [dQ =[(-5-2P)dP.

= Q=-5P-P?+C,

Q(10) =500 = C = 650.

= Q =-5P — P? +650.

— Q(15) = 350. )
2.6 Mb hinh tw diéu chinh gia ([3])

Gia str mo hinh ty diéu chinh gia theo
thoi gian (don vi: thang) ciia mot loai san

pham 12‘1?j—|tD = %(Qd —Q,). Biét ham cung va
ham cau lan lwot 1la Q,=11-7P,
Q, =—1+2P . Tim ham gia P(t) biét gia ban
dau 1a 2 USD/san pham.

Giai: Ta co
dP 1

— =Z(11-7P+1-2P)=4-3P
dt 3

= 9P 3Py =
dt

Gi4 can bang la

pr==2,
3

Ham gia la
P(t)=P +(P(0)-P")e™.

4 2
Pt)=—=+=e".
(t) 373

(10)
Phuong trinh vi phan cip 1 trén 6n dinh.
Khi d6 gia P(t) hoi tu dén gia can bang P”
khi t — +oo.
2.7 Mb hinh ty diéu chinh san luwong
Gia st mé hinh ty diéu chinh san luong
theo thoi gian (don vi: thang) cta mot loai
. d 1
san pham léd—? = §(P —~MC(Q)) trong d6 P

=4 1a gia cta san pham, MC(Q) = 2Q la chi

phi bién té, san luong tai thoi diém ban dau
a2 Q = 3. Tim ham san lugng Q = Q(t).

Giai: Ta co
Q_2,_4

dt 3° 3
Séan luwong can bang la
Q =2

Ham san lugng la

2
=
Q) =2+(Q(0)-Q )e °.
2
-4t
Q(t):2+e 3 . (11)
Ta c6 phuong trinh vi phan cap 1 trén on
dinh. Khi d6 san lugng Q(t) hoi tu dén san
luong can bang Q" khi t — +oo.
2.8 M0 hinh Cob — Web
Cho ham cung va cau ctia mot thi truong
nhu sau:

1_ 3dP
—1-Zp+2T,
R 3 4dt
1
- 24+=P.
Q. >

_ Xac dinh gia P(t) cua thi truong cén
bang.

Giai: Ta co:

Thi truong cén bang

< Q, =Q,.
@d—P—EP(t)=—4.
dt 9
Gié can bang 1a
pr=18
5
Ham gia la
18 18) %
P(t)=€+(P(O)—Eje9 . (12)

Phuong trinh vi phan trén khong o6n
dinh. Khi do tIim P(t) = .
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2.9 MO hinh thu nhép qudc dan ([7])
Cho md hinh thu nhdp quéc dan
C =200+0,75Y,

E=C+1,1 =80,
dY

—=0,8(E-Y),
™ ( )

trong do Y 1a tong thu nhap quéc dan hién tai,
E 1a tong phi ton, C 1a tiéu thu cua ho gia
dinh, 1 13 lugng dau tu.Cho biét YO = 1250.
Tim Y(t).

Giai: Ta co

d—: =0,8(280-0, 25Y).

:>d—Y+0 2Y =224.
dt

Téng thu nhap cin bang 1a
Y™ =1120.
Ham tong thu nhap la:

Y (t) =1120+ 130670’2t . (13)

Ta co Y(t) 6n dinh.
Khi d@6 lim Y (t) =1120.

t—>+o0

2.10M6 hinh tién té

Gia su ta c6 phuong trinh
1
m(t) - p) = - 7 (),

trong d6 m(t) 1a logarith tu nhién cua lugng
cung tién, p(t) la logarith ty nhién ctia muc
giava r(t) 1a lam phat ky vong. Gia st sy du

doan la hoan hao, nghia la p'(t) =7 (t).Cho
biét m(t) = 10, tim p(t).

Giai: Ta co
p'(t) =-2(10- p(t))
= p'(t)-2p(t) =20
Ta duoc
p* =10.
Do do

p(t) =10+( p(0)—10)e* (14)

5

Ta thdy muc gia khéng on dinh va
tIim p(t) = .

2.11Bai toan gia tri ban lai

Gié tri ban lai R(t) (triéu dong) ciia mot
loai may sau t ndm s& giam véi toc do ty 18
v6i hiéu sb gitta gia tri hi¢n tai va gia tri phé
liéu ctia n6. Nghia 1a néu S 1a gia tri phé liéu
cta may thi
drR - k(R-
dt

Xac dinh gi trj cia may sau 3 niam biét
gid mua méi cia né 1a 16 triéu dong, sau 2
nam gia tri ciia né 1a 8 triéu dong va gia tri
phé liéu 14 500 ngan dong.

S), k>0la hing sb ty I¢.

Giai: Ta co:

d—R+kR kS.

dt

Gia trj ban lai can bang la
R =S.

Ham gia tri ban lai cia may la
R(t)=S+(R(0)-S)e™=0,5+155¢

15
R(2):8:>k:—zln(31j

1, (15
—In| — |t
R()=0,5+15,567 1% (15)
Gié tr1 ban lai cua may sau 3 nam la:
1 H(Ej .
R(3)=0,5+15,5¢* *¥ =~5,717 (triéu dong).
Phuong trinh vi phéan cép 1 trén 6n dinh.
Khi détlim R(t) =0,5.
2.12. Bai toan danh bit thiy san
Goi y 1a trir luong ca tai mot ctra vinh va

t 1a thoi gian dugce cho bdi mo hinh sau:

a =

~ Cho biét trir lwong c4 tai thoi diém ban
dau la 0,5 va sau 1 nam la 1 (don vi tinh la
100000 tan). Tinh trir lugng ca vao nam thur t.

= y(L-ky).
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Giai: Ta co
_dy dt
y(@-ky)

d
jj)/(T)/I(y):Idt'

= InL:HCl.
1-ky
= y——1
k+Ce™
C= =
y(0)=0,5 [y(0)=0,5 1-e
= = .
y@®)=1 y@®=1 " 1-2e™
1-e™
1-e™
- t = 16
y® 1-2et+e™ (16)
Ta thidy trir luwong ci 6n dinh va
. 1-e*
limy(t) = .
Am v 1-2e™

2.13. Bai toan giri tién ngan hang

Gia st ban dau chung ta guri P triéu dong
vao tai khoan tiét kiém trong ngan hang vai
131 suat hang nam 1a r%, nhép l3i lién tuc vao
v6n. M6i nam ta giri thém M triéu dong vao
tai khoan. Goi Y(t) 1a luong tién sau t nam.
Tim Y(t).

Giai: Taco
d—Y =rY+M
dt
0,01rY + M
S e 1Y
0,01rY + M
= In(0,01rY + M) =t+C.
0,01r
=0,01rY + M = Cleo'om.
0,01rt _
oy G M
0,01r

Khit=0,taco Y =P.
Suyra

C,=0,0IrP + M.
Vay ta dugc

(0,01rP + M)e®*" —M

Y(t) =
® 0,01r

(17)

Ta c6 luong tién Y(t) khong 6n dinh va
tIim Y (t) = +oo.
2.14. Bai toan khai thac diu

Mot giéng dau khai thac 300 thung dau
thé moi ngay va khai thac hét trong 3 nam.
Nguoi ta udce tinh rang sau t ngay ké tur bay
gio, gid moi thung dau thd s€ 1a
p(t) = 60+ 0.3/t dola. Néu dau dugc ban hét
ngay khi khai thac, tong doanh thu R(t) tur
giéng dau s& 12 bao nhiéu?

Giai: Ta co

Z—T=(60+0,3\ﬁ)3oo

= [dR= j(60+o,3ﬁ)300dt.

3
=R =300(60t+0, 2t2]+ R,

R(0)=0< R, =0.
Do do

R(t) = 300(60t +0, Zt:} (18)

Tong doanh thu tir giéng dau s& 1a
R(1095) = 21884064,52 (ddla).
2.15. MG6 hinh tang trwéng Domar ([3])

M@ hinh nay dugc thiét 1ap dua trén céac
gia thiét sau day

1) % =const.Ta co thé xét ham san
xuit Q= F(K,L)=f(K)
2) Q=aK (a=const >0)
3) Thunhap Y =Q

4) Pau tu
I =S=cY (0O<c<]).

bing tiét kiém
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Giai: Ta co )
trong d6 m=—
|(t)=d_K. ]
dt 2) Thu nhdp Y (t) = Q(t).
Tir 2) ta c6 (jj_? _ az_}: —al. « 3) Pau tu bang tiét kiém
—=1(t)=S()=cY(t) (O<c<])
‘ cdY dQ dt .
Tu3)tacO —=—-.
dt dt dL
4) ——nL (n=const >0)
Tu 4) taco dt
d_l_d_S_Cd_Y:dY 1dl 5) Giai: Ta cd
dt dt dt  dt cdt’
K=mL= aK = Ld—m d—L
Suv ra 1dl | dt dt dt
uyra ——=al .
Y c dt

dl
Tu do ta co E—Cal =0.

Ta duoc
I(t)=1(0)e*",
trong d6 1(0) 1a lwong dau tu ban dau.

Do €@ >0 ngn I(t) khong én dinh va
I(t) >+ pj t >+

Tacd
k=" k-1 (19)
Ca
va
Y () = K (t) = '(Oiem +aK(0)—@. (20)

Ta ciing c6 K(t) va Y(t) khong 6n dinh.
2.16. MO0 hinh ting trudéng Solow ([4])

Mg”) hinh nay duoc thiét lap dua trén cac
gia thiet sau day:

1) Ta xét ham sin X}lét Q=T(K.L) 5
ham thuan nhat bac 1. Chang han ta xét

ham san xudt Cobb —
_ AK BB
= AKTL™ khi do

Douglas

Suy ra %—f =cQ=cLAm’.

Do d6 cLAM” = LZ—T+ mnL.
Ta dugc

cLAM” = L%—Tdr mnL.

d_m+ nm = cAm”.
dt

Trén day la phuong trinh vi phan Béc —
nu - li.

Dé giai phuong trinh, ta chia hai vé cia
phuong trinh cho m” :

dm 5

m? =—+nm"? =cA
dt

Tadat u=m*.

du dm
Kh —=(1-8)m*?=—.
1do at (1-p4)m at

_ Ta dugc phuong trinh vi phan tuyén tinh
cap 1:

_,dm _
m”? —+nm‘” =cA

?j—ij +(1—g)nu=(1- p)cA
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Ta c6 gid tri can bang
- _(=B)cA_cA
@-pn n’
Nghiém ctia phuong trinh vi phan cép 1 1a:

u=A, (u(O) - %je(ﬂ‘”m.
n n

Do vay ta co

1
cA . CAY o IFF
m(t) =| —+| m*7(0)—— |e¥ ™ | .
o L*( -7 @)
Vi (B-1)n<0nén phuong trinh trén 6n

1
] CA -5
dinh. Khi do lim m(t) = (7) .
3. PHUONG TRINH VI PHAN CAP 2

3.1. Xdac dinh gia ciia sin pham nhw 1a mot
ham so theo thoi gian

Tim gia P = P(t) cia mot loai san phdm

biét gia tai thoi diém t théa phuong trinh vi
phan

P"(t) - P'(t) — 2P(t) =-40; P(0) =30, P'(0) =1.

Giai: Ta co

Gia can bang la
« =40

= — =

Giai phuong trinh dac trung

k?-k-2=0
ta duoc k, =-1, k, =2,

P 20.

Nghiém cua phuong trinh c6 dang la:
P(t) =20+ Ae™" + Ae™.
Taco

A=l
{P(O)=3O:>{20+A1+A2:30:> 3
P'(0)=1 |-A+2A=1 11
A3

Vay ta co

P(t) =20+ 3¢ e

(22)
Vik, >0nén phuong trinh khong on

dinh. Khi d6 lim P(t) = +oo.

3.2. Mo hinh thi truwdng véi ky vong gia
([4)

Cho ham cung va cau ciia mot thi truong
nhu sau:

Q, =27-3P—8P'—2P",
Q,=-3+7P-P'—P".

Véi P(0)=2va P'(0) = % hay tim quy

ludt bién dong gia theo thoi gian P(t) va tinh
on dinh cua gid?

Giai: Ta co

Thi trudng can bang
< Q, =Q..
< P"+7P'+10P = 30.

Gi4 can bang la
0y

10

Giai phuong trinh dac trung
k’+7k+10=0

ta dugc k, =-2, k, =-5.

Nghiém cua phuong trinh c6 dang la:

Pt)=3+Ae™ +Ae™.

P(0)=2 3+A+A =2 A1=—§
P)== " |-2A—5A == 12
"2 ATR=5 a=:
2
Viy quy luat bién dong gia 1a:
3 1
P(t)=3-=e* +=e™. 23
) > > (23)

Taco k, <0, k, <Onén gia 6n dinh. Khi
d6 lim P(t) =3.
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3.3. Mé hinh ty diéu chinh gia véi lwong
hang ton kho

Trong muc 2.6, chung t61 da xét moé hinh
ty diéu chinh gia. Trong muc nay, chlng toi
tinh dén lwong hang t6n kho trong mé hinh
tu diéu chinh gia.

Gia st m6 hinh ty didu chinh gia theo
thoi gian (don vi: thang) cua moét loai san

P 1 1]
phim la g =5 Qs _Qs)_é'g(Qs(S)—Qd (s))ds_

Biét ham cung va ham cau lan luot 1a
Q, =11-7P, Q, =1+P. Tim ham gia P(t).

Giai: Ta co
d?P 1 dQ, dQ 1
== = —-——|-= ) -Q,(t
2
d°P d_P_§P: 10

—+ —.
dt dt 3 3
Gia can bang 1a

pr=2
4
Gidi phuong trinh déc trung
k* + 4k — 8_ 0
3

,20 ,20
ta duoc k1:_2_ ?,k2:—2+ ?

Vay quy luat bién dong gia 1a:

P(t) = % + Ale[ 7 230} +%e(2+ 230}

(24)

Ta c6 k, >0nén gia khong 6n dinh. Khi
5 im P(t) = oo.

t—>+o0
3.4. M6 hinh kinh té vi md vé lam phat va
that nghiép ([5])
Ta xét mo hinh sau day

p:1—4U +l7r,
6 3

70 =5(p-7),

U'®) = (m-p),

trong d6 P 1a ty 1€ lam phat thuc sy, T la
hiéu suét lao dong, = la ty 1€ lam phat ky
vong, U 1a ty 18 that nghiép va m 1a ty 1¢ tang
truong ciia dong tién danh nghia.

Tim biéu thic cua ty 1€ lam phat thuc sy
va ty 1¢ that nghi¢p theo thoi gian.

Giai:
Ta tim dugc phuong trinh vi phan cép 2
sau.

p”(t)+ p 'O+= p(t) =

Ty 1& lam phat thuc su can bang 13
p =m

PhuO’ng trinh ddc trung 1a

k?+ 20 —k+—==0.
9 3
—10—+/46 —10++/46
Suyra k, = k= .
9 9
Do d6
~10-+/46 ~10++/46

p(t)=m+Ae ° t+A2e 5 (25)

Vi k; <0,k, <Onén ty 1€ lam phat thuc
sw On dinh. Khi d6 lim p(t) =m.
t—+o0

Mit khac, ta tim duoc ty 1¢ that nghiép 1a

1 1 —10—xmt —10+\/ﬁ{
Ut)=—--m+Ce ° +Cpe °
24 6

(26)

Vi k, <0,k, <Onén ty 1¢ that nghiép on
. 1 1
dinh. Khi @6 limU(t)=—-=m.
t—>+o0 24 6

4. KET LUAN

Trong bai bao nay, chiing t61 da khao sat
nghiém va danh gia tinh 6n dinh cta nhléu
mo6 hinh tmg dung phuong trinh vi phan cap
mot va cip hai trong kinh té. Ngoai ra, ching
toi m¢& rong viéc khdo sat cho mot s6 mod
hinh kinh té. Bai bao ndy gitip cho giang
vién, sinh vién, hoc vién cao hoc hiéu sdu
rong hon cdc mo6 hinh tng dung phuong trinh



Tap Chi Khoa Hoc Gi4o Duc Ky Thugt Sé 63 (04/2021)
Trwong Dai Hoc Sw Pham Ky Thudt TP. Hé Chi Minh

vi phan trong kinh té ciing nhu c6 thé van phan va hé phuong trinh vi phan trong kinh

dung

ching vao céc bai toan trong thuc tién.  té. Mit khac, chung toi cling s& khdo sat cac

Trong thoi gian t6i, chung t6i s€ khao sat mo hinh Gng dung phuong trinh vi phan

thém

[1]
[2]
[3]
[4]

[5]
[6]

[7]

cac mo hinh ung dung phuong trinh vi  trong vét 1y, k¥ thuat, sinh hoc, y hoc.
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