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TOM TAT

Tich phén la mét trong nhitng cong cu hiéu qua dé gidi quyét rat nhiéu bai todn khéac nhau,
trong dé6 c6 nhiéu van dé thudc linh vuee kinh té. Trong béi canh s6 lwong sinh vién khéi nganh Kinh
té dang ngay cang tang thi viéc xdy dwng mot tai liéu tham khdo cho sinh vién cdc nganh kinh té hoc
tdp va nghién ciru cac mén Todn kinh té 1a vé ciing can thiét. Trong bdi viét nay, chiing t6i tong hop lai
mét s6 mé hinh kinh té sir dung tich phdn dé gidi quyét. Véi moi mot mé hinh, ching t6i sé trinh bay
khai niém, dic diém va dwa ra nhitng vi du minh hoa co 56 liéu cu thé véi 1o gidi chi tiét. Chung t6i hi
vong cdc két qua ciia bai bdo nay sé givip ich cho sinh vién khoi nganh kinh té trong viéc hiéu ré cdc
vng dung cia tich phdn khéng chi trong kinh té ma con trong cdc van dé thuc té khdc.

Tir khoa: tich phan xac dinh; tich phan suy rong; tich phan bét dinh; bién té; md hinh toan
kinh té

1.  Giéi thiéu

Nhu ching ta d3 biét, toan hoc di va dang dugc Gng dung trong rat nhiéu bai toan
thudc cac linh vuc khac nhau nhu vat li, ki thuét, y hoc, sinh hoc, moi truong, cong nghé
thong tin, kinh té, tai chinh... Toan hoc 13 mot cong cu hiru hiéu giup ching ta giai quyét
cac van dé mot cach hop |i va hiéu qua. Trong toan hoc, tich phan 1a mét trong nhitng cong
cu tot va c6 thé ap dung dé giai quyét nhiéu bai toan thuc té. Ching han nhu trong vat Ii, tich
phan dugc st dung dé tinh toan céac dai luong nhu van tdc, gia tdc va dé hiéu cach céac hé
thong vat li thay doi theo thoi gian. Trong ki thuat, tich phan dugc ap dung trong cac linh
vuc nhu phan tich tng suit va sy bién dang trong ki thuat co khi hay xu If tin hiéu trong ki
thuat di¢n. Trong khoa hoc moi truong, tich phan dugce sur dung dé mo hinh hoa va hiéu bién
d6i clia cac yéu t6 moi truong theo thoi gian, chang han nhu du doan sy ting truong dan sd,
bién d6i khi hau hodc sy lan truyén cta cac chat 6 nhidm.

Trong thyc té ndi chung va trong kinh té néi riéng thi viéc van dung tich phan dé phan
tich cac mo hinh, dua ra cac du doédn cling nhu kiém soat va danh gia cac két qua dat dugc
ludn 14 van dé can thiét d6i v6i cac chuyén gia kinh té cling nhu giang vién, sinh vién. Vi
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vay, viéc ap dung tich phan dé giai quyét cac bai toan kinh té di va dang duoc nghién ctru
rong rii va ngdy cang phat trién boi tinh hiéu qua ma né mang lai. Trong kinh té hoc, tich
phan dugc str dung dé mo hinh hoa va phén tich cac quy trinh kinh té khac nhau nhu tinh
toan tong chi phi, doanh thu va loi nhun trong kinh doanh. Tich phan con c6 thé dugc st
dung dé tinh toan gia tri hién tai rong cua cac khoan dau tu, diéu nay dong vai trd quan trong
trong viéc ra quyét dinh dau tu. Vi nhimg i do néu trén, trong bai bao nay, ching t6i tong
hop va phan tich mét sb tmg dung cua tich phan vao cac bai toan kinh té da va dang duoc
nhiéu nha toan hoc quan tdm nhu x4c dinh cac ham muyc tiéu tir cac ham bién té (Chiang,
1984), gia tri hién tai va gia tri tuong lai cia dong tién (Cao et al., 2019), xac dinh ham cau
tir hé s6 co gidn ctia cau theo gia (Stewart, 2015), vong doi thiét bi cong nghiép, chi s6 Gini,
gia trj trung binh cta chi phi (Le, 2010), phan phdi thu nhap trong cong dong, thing du cua
nha san xuit va nguoi tiéu dung (Le & Hoang, 2008). Trong cac md hinh nay, ching toi
ciing dua ra nhitng vi du minh hoa c6 16i giai chi tiét dé thy rd duoc viée st dung cong cu
tich phan trong giai quyét van dé. Trong phan tiép theo, chiing t6i sé& trinh bay phwong phap
nghién ciru ciing nhu nhing két qua dat dwoc va dinh huéng phat trién.

2.  Phwong phap nghién ciru

Chung t61 tim hiéu cac tai liéu, gido trinh, sach tham khao va céac bai bao khoa hoc
trong va ngoai nudc lién quan mat thiét dén van dé nghién ctru dé tong hop thong tin. Tir d6,
chung t6i phan tich cac két qua di dat duoc dé dua ra nhimng tinh hudng cu thé c6 thé ap
dung cong cu tich phan dé giai quyét chung hodc ap dung vao nhitng mé hinh tong quat hon.
Ngoai ra, chung t6i thuong xuyén trao doi chuyén mén véi cac giang vién trong bd mén
Toan, Khoa Khoa hoc Ung dung, Trudong Dai hoc Su pham K§ thuat Thanh phd Hb Chi
Minh, qua d6 phat hién thém mot s6 van dé méi dugc nhiéu ngudi quan tam.
3. Két qua va thao luin
bé doc gia tién theo doi, chiing t6i trinh bay mot s6 ki hiéu, thuat nglr va mot s6 ham
s6 trong kinh té.
Bing 1. Mot s6 ki hiéu va thudt ngit trong kinh té
Ki hi¢u Thuit ngir

Gia san pham

Séan lugng

Chi phi

Chi phi c0 dinh

Doanh thu

Loi nhuan

Cau

Cung

Von

Lao dong

Lai suat

Do co gian

Thang du cua nguoi tiéu dung

Thang du cua nha sdn xuat

e} M = = wn N U™ ae]
39 7~ OO =00
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Bing 2. Mot s6 ham so trong kinh té

Tén ham s Ki hi¢u Y nghia
C(Q) Cho biét tong chi phi san xuit Q
don vi san phém cua mdt loai hang hoa.

Ham chi phi C(Q) = Chi phi san xuat+ Chi phi ¢ dinh.
Chi phi san xuat = Chi phi san xuat mdi san
phim x S6 san pham.

C() Chi phi ciia mét loai hang hoa tai thoi diém t.
R(Q) Cho biét tong doanh thu khi ban Q don vi san

Ham doanh thu phélrn cua mdt loai hang hoa.

R(t) Cho biét doanh thu ctia mot loai hang hoa tai
thoi diém t.
Ham lgi nhuan 7(Q) Cho biét tong lgi nhuan khi ban Q don vi san

ph?lrn cta mot loai hflng hoa. ,,
Tong lgi nhudn = Tong doanh thu — Tong chi
phi.
7z(t) Cho biét loi nhuan cia mot loai hang hoa tai
thoi diém t.
Ham gia P(Q) Cho biét gia cua mot loai hang héa phu thude
s6 san phim Q cung tng.
P(t) Cho biét gia cuia mot loai hang hoa tai thoi
diém t.
3.1. Xdc dinh ham tong tir ham gid tri bién té (Biernacki, 2010; Cao et al., 2019)
Chohamsd y = f(x),trong d6 X,y la cac bién kinh té. Trong kinh té hoc, gia tri '(x,),

ki hidu 1 MF (x,), duoc goi 14 gia tri can bién hay bién té cua f(x,) tai X,, dugc ding dé biéu
dién d6 thay d6i xap xi ctia bién kinh té y khi bién kinh té X tang thém 1 don vi. Vi du, néu cho
ham C(Q) 1a ham chi phi san xuit Q san pham thi MC = C'(Q) 14 chi phi bién té img voi
mirc san lugng Q, xap xi chi phi phat sinh khi san xuat thém san pham thir Q + 1. Néu cho
ham R(Q) 1a ham doanh thu khi ban dugc Q san pham thi MR = R'(Q) 14 doanh thu bién té
ung voi muc san lugng Q, xép xi doanh thu phét sinh khi san xuét thém san phém thr Q + 1.
Vi ham gid tri bién t& Mf (x) cho trude, ta tim duge hamsé y = f (x) boi
y = [ Mf (x)dx.
Vi dy 3.1. Tim ham chi phi sin xudt C(Q) biét chi phi bién té theo san luong Q la
MC(Q) =C'(Q) =1+Q+3Q? va chi phi ¢6 dinh 1a FC =150,
Giai. Ta c6 ham chi phi san xuat 13

C(Q) =[(+Q+3Q%)dQ :Q+%2+Q3+CO.
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2
C,=C(0)=FC=150=C(Q)=Q +Q7+Q3 +150.
Vi dy 3.2. Gia st doanh thu bién té tai mirc san luong Q 12 MR = R'(Q) =5-4Q —3Q%. Xac
dinh biéu thtrc ctia ham doanh thu R(Q) va ham cau P(Q).
Giai. Ta c6 ham doanh thu la

R(Q) = [(5-4Q-3Q%)dQ =5Q-2Q° -Q* +C.

R(0)=0=C =0 = R(Q)=5Q-2Q° -Q°.
Vi R(Q) = P(Q).Q nén ta tim duoc ham cau la

P=P(Q)=@=5—2@—Q2.

Vi du 3.3. Gia st lgi nhuan bién té tai muc san luong Qla Mz =7'(Q)=4Q +3. Biét réng
néu cong ti ban dugc 50 san phém thi 161 100 don vi lgi nhuan. Tim ham lgi nhuén 7(Q).
Giai. Ta c6 ham lgi nhuéan la

7(Q) = [ (4Q+3)dQ = 2Q* +3Q + 7.

7(50) =100 = 7, = -5050 = 7(Q) = 2Q* +3Q —5050.
Vi du 3.4. Cho S(Y)1a ham tiét kiém phy thudc vao mirc thu nhap Y. Cho biét xu hudng tiét

kiém bién té phu thudc vao muc thu nhap Y la MS =S'(Y) =0, 2-%%  Tim ham tiét kiém

B
biét rang khi Y = 25 thi S = 20.
Giai. Ta c6 ham tiét kiém l1a
0,1
S(Y)=[]0,2-=== |dY =0,2Y —0,24}Y +5,.
0-{[oe-%) °

S(25)=20=S,=16 = S(Y)=0,2Y -0, 24/Y +16.

Vi du 3.5. Cho K(t) 1a ham quy von tai thoi diém t. Cho biét lugng dau tu rong tai thoi

1 2 N
diém tla 1(t) = K'(t) =12t va quy von tai thoi diém ban dau la K(0) = 25. Xac dinh ham
quy von tai thoi diém t.
Giai. Ta c6 ham quy von tai thoi diém t 12

1 4
K(t) = [12t°dt = 9t3 + K,

4
K(0) =25= K, =25 = K(t) =9t + 25.

3.2. Tinh tong lgi nhudn (Cao et al., 2019)
3.2.1. Tinh tong loi nhudn rong
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Gia str R(Q) la doanh thu khi ban Q san pham va C(Q) la chi phi khi ban Q san pham.
Gia sir doanh thu bién t& R’(Q) va chi phi bién té C'(Q) duoc cho trudc thi tong loi nhuan

rong khi mién san luong 1a a <Q <b dugc tinh bai:
Nz =7(b)-(a) = [ 7/(Q)dQ = [ (R'(Q)-C'(Q))dQ. o)

Vi dy 3.6. Gia sir doanh thu bién té va chi phi bién té ctia mot loai hang héa lan luot 1a
R'(Q)=75-0,5Q va C'(Q)=0,1Q* +4Q +15.

Tinh tong loi nhun rong khi san luong tang tir 0 1én 10 (don vi san lugng) .
Giai. Ap dung cong thuc (1), ta c6 téng loi nhuan rong khi 0 < Q <10 1a

Nz = [ (R'(Q)-C'(Q)dQ = [ (-0,1Q" —4,5Q +60)dQ

10

1025

=—3 (don vi loi nhuén)

O,l S_E 2
—(—?Q 22Q +60Qj

0
3.2.2. Tinh to;ng loi nhudn vueot troi
Gia st sau khoang thoi gian t ndm, hai du an dau tu s& san sinh loi nhuan 1an luot 1a
P(t) va P,(t) voi cac toc d¢ sinh loi 1a P'(r)va P/(¢). Gid st rang P, (1)> P, (1) trong
khodng thoi gian 0 <#<T . Khi do E(t) = P,(t)— P(t) 1a l¢i nhuén vuot trdi ciia dy an 2 so

voidu an 1. Téng loi nhuan vuot troi ctia du an 2 so voi du an 1 duogce tinh béi
T T
NE = E(T) - E(0) = [ E'(t)dt = [ (P}(t)~ P{(t))dr. @)
0 0

Vidu 3.7. Gia st rz‘“mg sau t nam, khoan dAu tu thir nhat sinh 101 voi tde dola PI’([) =100+ £
(ti dong/nam) trong khi d6 khoan du tur thir hai sinh 101 véi toc d 1a P(r)=220+2¢ (ti
dong/nam).
a) Tbc dd sinh 16i ciia khoan dau tu thtr hai vuot troi khoan dau tu thir nhat trong bao
nhiéu nam?
b) Tinh téng loi nhuan vuot trdi ciia khoan dau tu thir hai so véi khoan dau tu tha nhét.
Giai.
a) Taco
P'()-P (1)20=120+2t->20=0<r<12.
Vay khoan dau tu tht hai vuot troi khoan dau tu thir nhét trong 12 nam.
b) Ap dung cong thirc (2) ta c6
12

=1008.

0

12 12 3
NE = [(P/() = Plyyde = [ (120 + 20— e =| 1200 + 2 = =
!(zo (e = Ja ( 3]

0
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Vay téng loi nhuén vuot trdi cua khoan dau tu tha hai so voi khoan dau tu thtr nhit 1a
1008 (ti dong).

3.3. Tim ham cdu tir d§ co gidn ciia cdu theo gid (Le, 2010)
2

Vidu 3.8. Gia st d6 co gian cua ham cau theo giala ¢ =— va luong cau & muc

gia P =10 1a 400. Xac dinh luong cau & mirc gia P =20.
Giai. Ap dung cong thirc tinh d6 co gidn, ta co
2
e=Q(P) 2P P L py——p_s.
Q Q
T d6, ta tim duoc ham cau theo giala

Q(P)=[(-P-5)dP = —%PZ —5P +C.

Q(10) =400 = C =500= Q(P) = —% P? —5P +500.

Luong cau ¢ mirc gia P =201

Q(20) = —%202 ~5.20+500 = 200.

3.4. Tim gid bdn trung binh ciia sin phim

Gia sir nha cung cdp c6 mot loai san pham dinh ban trong viing cach xa noi san xuat
ctia minh nhiéu nhat 1a T (km), gid van chuyén mot don vi san phém tir vi tri san xuét 1a s
(USD) trén mdi km, lugng san pham ban dugc tai ving cach x (km) 1a f (X), gia ban mot
don vi san pham tai ving d6 1a P=r+sx (0<x<T) (USD) véi r 1a gia xut xuéng. Bai

toan dit ra 1a xac dinh gia ban trung binh ctia mot don vi san phdm trong ving trén.

.
Ta c6 tong s6 san pham ban dugc 1a Q =I f(x)dx va tong doanh thu ban hang la
0

.
R= J- (r +sx) f (x)dx . Do d6 gia ban trung binh ctia mot don vi san pham trong ving cach
0

xa noi san xuat x km la

j (r + sx) f(x)dx
_0 _ €©)

JT. f(x)dx

p_R
o

Vidu 3.9. Cho T =100 (km), f(X)=150—x (don vi san pham), s=0,1 (USD), r =50

(USD). Tinh gia ban trung binh ctia mét don vi san pham.
Giai. Tir cong thie (3), ta tinh duoc gia trung binh cia mot don vi san pham la:
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100

100 _071x3 xZ
[ (50+0.10)(150 - x)dx ( —35+7500xj
p-R_2% L3 2 . 325

0 100 5 \[100 :?
[ (150~ x)dx (150x _ ij
0

3.5. Tim ham gid ciia san pham dwec cho béi tich phin suy rong (Le, 2010)
Vi du 3.10. Biét réng gia ban ciia mdt loai san phém tai thoi diém t (don vi tinh: thang) duoc

(USD).

0

+o0
xac dinh boi P(1) =50 + 0,21I e %" dx . Uéc tinh gia clia san pham sau | nim dua ra
t

thi truong va gia san pham sau khoang thoi gian du 16n.
Giai. Ta c6 gia ctia san phim sau 1 nim (12 thang) 1a

—>+0

400 N
PA2) = 50+(0.21) [ ¢ dx=50+(0.21) lim [¢**"dx
12 12

=50-3 lim ¢ >
N—+ow0

Vay sau 1 nam ké tir khi dua ra thi trudng gia ciia san pham xap xi 50,43 (don vi tién t¢).
Ta c6 ham gia tai thoi diém t 14

jvz =503 1lim (7" — %) = 50+ 3¢ ~ 50,43,

N—+w0

—>+0

+00 N
P(t) = 50+ (0,21)] e"*Mdx =50 +(0,21) lim j e iy

Y 25023 1im (e 0 — 007

N—>+o0

=503 lim ¢

N—>+o0

Vi !im P(t) =50 nén P(r) = 50 (don vi tién t&) sau khoang thoi gian t du 16n.

N
=50+3¢",
t

3.6. Vong doi thiét bi cong nghiép — Bii todn thay thé thiét bi

Mot thiét bi cong nghiép sau t ndm dua vao st dung tao ra tong doanh thu R(t) tmg véi
tong chi phi bao tri va khai thac C(t), tong loi nhuan 1 7(7) = R(¢) — C(¢) . Khoang thoi gian
0<t<Tma 7'(1)>0 VA 7'(f)< 0 V> T goi la vong doi cua thiét bi. Sau thoi diém T thi
tong loi nhuan 7z(¢) s& giam nén thiét bi can dugc thanh If ngay trudce hodc tai thoi diém T.

Khi d6 tong loi nhuan ma thiét bi nay tao ra trong sudt vong doi ctia nd 1a
T T
Nz =7(T)—7(0) = [ 7' (H)dt = [ (R (1) = C'(t))d. 4
0 0

Vi dy 3.11. Xac dinh vong doi ctia thiét bi va tinh tong loi nhuan biét R'(r)=6135—13¢* va
C'(1) = 563587 (don vi tinh 1a 100 000 dong).
Giai. Ta xéac dinh vong doi cua thiét bi nhu sau

7'(t)=R'(t)—C'(t)=500—5¢".

7'(T)=0=500-5T>=0=T =10.
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Ap dung cong thirc (4), ta tinh duoc tong loi nhudn ma thiét bi ndy tao ra trong sudt
vong doi cia no la

10000

10 10 10
Nrz= jn'(t)dt = j (500 — 5¢%)dt = [500: = %ﬁj == (don viloi nhuan).
0 0

0

3.7. Phdn phéi thu nhdp trong céng dong din cw (Biernacki, 2010; Popova, 2021)

Pudng cong Lorenz 14 d6 thi cia ham séy = f(x),0< x <1 trong d6 f(x) xac dinh ti
1é cua téng thu nhap dugc nhan boi téng ) nguoi ¢o thu nhap it nhét chiém 100x% dén s6
nhu hinh 1. Ham s6 f(x) c6 cac tinh chat sau day:

o 0<f(x)<],
* f(O=0,fD=1,
e f(x)<nx.

y 4

Buimg binh ding tuyét déi
Il Buimg congLorenz y = £ (x)
. >
Hinh 1. Puong cong Lorenz
Luu y:

+ Puong cong Lorenz biéu thi sy bat binh dang trong phan phdi thu nhap cua xi hoi
va né luén nam phia duéi duong nghiéng 45°.

+ Néu tat ca cac ho gia dinh c6 thu nhap bang nhau thi dudng cong Lorenz tring véi
duong phan gidc y = x va duoc goi 1a “dudng binh ding tuyét d6i”. Pudng cong Lorenz
thuong dugc thé hién kém theo chi sd Gini.

Chi sb Gini hay con goi 1 hé sé bat binh dang dwoc xac dinh boi
“M+N 05
trong d6 M 1a dién tich cia mién ndm giita duong cong Lorenz va dudng binh dang tuyét doi

2M,

(mau xanh) va N 1a dién tich ciia mién phia duéi duong cong Lorenz (mau cam). Nhu vy
1
G= 2j[x — £(x))dx, (5)
0

trong 36 y = f(x) 1a phuong trinh cua dudng cong Lorenz.
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5
Vidy 3.12. Gia stt f(x)=x? 1a phuong trinh ciia dudng cong Lorenz biéu dién phan phéi
thu nhp ctia mot quéc gia trong nim 2020 va dy doan dén ndm 2025 s& 1a g(x) = x°. Hay
nhan xét vé su binh déng trong phan phdi thu nhap ctia qudc gia trong 2 nim nay.

Giai. Ap dung cong thirc (5), ta tinh dwgc chi sé Gini nam 2020 1a

1
7
1 1 5 2 9
2 x° 2x? 3
G =2l[x—Ff)]dx=2|[x—x%]ldx=2| —— =_,
1 ![ F(x0)] {[ ] T -
0
Chi s6 Gini nim 2025 1a
p t x? x31 1
G. =2l[x—e()dx=2|[x=x*dx=2| =——Z— || ==.
) ![ g(0)] ![ ] (2 3j0 3

Vi G2 < Gy nén sy phan phéi thu nhdp trong nim 2025 cong bang hon so véi nam 2020.
3.8. Phdn phéi thu nhip
Cho mdt cong déng dan cu c6 n nguoi trong d6 ham mat d¢ thu nhap lién tuc cho

nhiing nguoi ¢6 mirc thu nhdp r e[a,b] (a,b>0) 1a f(r)= % (B>0,8>0). Ti 1€ cu dan
r

b
c6 mirc thu nhdp trong [a,b] la .[ f(rdr- Tong sd cu dan co thu nhap trong [a,b] la

b
N:nJ. f(r)dr.TOong thu nhip cia cic cu dan v6i muc thu nhdp trong [q,b]la

b
M= ”j r.f(r)dr. Thu nh@p trung binh cta cu dan v6i muc thu nhép trong [a,b] 12

a

[r.fadr
M (6)

N '
[rryar
Vi dy 3.13. Xét mot cong dong dan cu ¢ n ngudi trong d6 ham mat d6 thu nhép cho nhiing

nguoi 6 mirc thu nhip r €[10,20] (don vi tinh: triu ddng) 1 f(r)=—= . Tinh thu nhdp
>

trung binh ctia nhém cu dan ¢6 muc thu nhap nhu trén.
Giai. Ap dung cong thirc (6), ta tinh dugc thu nhap trung binh ctia nhém cu dan c6 muc
thu nhép r €[10,20] la
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Vay thu nhap trung binh ctia nhdm dan cu c6 mic thu nhap tir 10 triéu dong dén 20
triéu déng 1a khoang 13,6 triéu dong.
3.9. Thing dw ciia nha sin xudt va thing dw ciia ngwoi tiéu ding (Biernacki, 2010;
Bradley, 2013; Popova, 2021)

P
A P=D(Q)
s ————
Po ‘ S
PS
P=S(Q)
Qo Q

Hinh 2. Thang dir ciia nha san xudt va thing dir ciia nguoi tiéu ding
Gia sat P=D(Q) VA P=S(Q) lan lugt 1a ham cu nguge va ham cung nguoc clia mot
loai san pham trén thi truong. Goi EQ,.P) la diém cén bang cia thi truong. Khi d6 hang
hoa dugc bén véi muc gia P, trén thi truong.
Thing du cta ngudi tiéu dung chinh 14 phan chénh léch gitta khoan ma ngudi tiéu

dung dang 1& phai bo ra va khoan thuc té ho bo ra khi tiéu thu mirc san luong can bang Qo.
Do d6 n6 duoc tinh bang dién tich tam gidc cong AEPo (hinh 2) nhu sau

)
Cs = [ D©Q)dQ - P,Q,. 7

Thing du cta nha san xuat chinh 13 phan chénh 1éch giita khoan ma nha san xuit nhan
duoc thue té va khoan ma dang 1€ ho chi nhan dugc khi cung img muc san lugng can br?mg
Qo . Do d6 no dugc tinh bang dién tich tam giac cong BEPo (Hinh 2) nhu sau

9
PS=P0, - [ 5(Q)dQ. (8)

Khi d6 tong phiic loi x4 hoi la CS + PS.
Vi du 3.14. Mot loai sin pham c6 ham ciu P=D(Q)=18—Q> va ham cung
P=5(Q)=3+2Q. Tinh thang du cta nguoi tiéu dung, thang du cta nha sin xudt khi thi

trudng can bang va tong phuc 1oi x3 hoi.
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Giai. Diém can bang thi truomg (P,,Q, ) duge xac dinh boi

P =18-0?=3+20,= 0’ +20,-15=0=0, =3, P, =9.

Ap dung cong thic (7), ta c6 thang du ctia nguoi tiéu dung 1a
3

Q 3 3
Cs = [ D@)dQ - P,Q, = (18—Q2)dQ—27 :(ISQ—%] —27=18.
0 0 0
Ap dung cong thirc (8), ta c6 thing du ciia nha san xuét 1a
2, 3 3
PS=PQ, - [ $(Q)d0=27-[(3+20)dQ=27-(3Q+Q") =9.
0
0 0

Khi d6 ta c6 tong phuc loi xa hoi 1a: CS + PS=18+9=27.
3.10. Gid tri hién tai va gid tri twong lai ciia dong tién (Cao et al., 2019)

Cho f(¢) 1a téc d6 giri tién vao mot tai khoan tai thoi diém t trong su6t khoang thoi
gian [0, 7] va nhan lai suat mdi nam 1a r duoc ghép lién tyc.

Gié tri twong lai cia dong tién nay sau T ndm la tong gia tri tich liy dugc sau thoi gian
T
T, dugc tinh boi py = J’ F(t)e " dt. 9)
0

Gia tri hién tai ciia dong tién nay sau T nam la so tién bay gio phai gui vao tai khoan
de sau thoi gian T thu dugc so tién bang vai gia tri tuong lai ciia no, dugc tinh boi

pv=-£V j (e "dt. (10)

erT
Néu day 1a dong thu nhap vinh ctru thi gia tri tuong lai va gié tri hi¢n tai cia nd xac

dinh boi PV = [ f(t)e™"dt. (11)
0

Vidy 3.15.Cho f(t)=e""" 1a tdc d6 guri tién vao mot tai khodan tai thoi diém t trong subt
khoang thoi gian 5 ndm va nhéan dugc 13i suat hang nam 1a 7% duoc ghép lién tuc.
a) Tinh gia tri tvong lai va gia tri hién tai ciia dong tién trén.
b) Néu day 1a dong thu nhap vinh ciru thi gia tri hién tai cia dong tién d6 1a bao nhiéu?
Giai.
a) Ap dung cong thirc (9), ta c6 gid tri twong lai ciia dong tién trén [0, 5] 1a
5

5
FV =J‘f(t)er(57t)dt= I670,05t60,07(571)dt
0 0
5
5 -0,12¢ 60’35 (1 _ e—O,G)

= eO’SSJ‘(O’lztdt =L = ~5,34.
) 0,12, 0,12
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Tir cong thie (10), ta co gia tri hién tai ciia dong tién trén [0, 5] 1a

_FV _1-¢"°
e’ 0,12

PV ~3,76.

b) Néu day 1a dong thu nhap vinh ciru thi tir cong thice (11), gia trj hién tai cua né 1a
PV = If(t)e—rtdt — J‘ e—0,0Ste—O,(ﬂtdt
0 0

:Te’o’lztdtzlim il [P im (" —1)=§z8,33.
q s —0,12| 0,127 3

3.11. Tinh gia tri trung binh (Biernacki, 2010)
Cho ham s f(x) xac dinh va lién tuc trén [a,b] . Khi d6 gi trj trung binh ctia f(x)

b

trén [a,b] dugc xac dinh boi AV = %I f(x)dx. (12)
-a

Vi dy 3.16. Trong Ki kinh doanh 3 nam, chi phi san xuit mot don vi san pham tai thoi diém

t (don vi tinh 1a thang) dugc cho bdi C(r)=0,067* +0,1z+1 (USD). Tinh chi phi trung binh

dé san xuat mot don vi san pham trong ki kinh doanh.

Giai. Ap dung cong thuc (12), ta c6 chi phi trung binh dé san xuat mot don vi san phdm

trong ki kinh doanh 3 nam la

w718

1 36 1 36 1
Aczglcu)dzzgl(o,oaz +0,1t+1)dt:%.(0,02t3 +0,05¢> + 1) = (UsD).

0

4.  Kétluan

Trong nghién ctru ndy, chiing t6i dd khao sat mot sb tmg dung trong kinh té sir dung
cong cu tich phan dé giai quyét. Bai bao nghién ctru nay gitip cho giang vién va sinh vién
nganh kinh té hiéu sau va rong hon vé viéc st dung tich phan trong cac bai toan kinh té noi
riéng va cac bai toan khac trong thuc tién néi chung. Qua bai bao nay, sinh vién duoc khoi
go1 tinh ham hiéu biét dé c6 thé hoc tap va nghién ctu vé céc linh vuc khac caa Toan hoc
trong cac mon hoc Toan Kinh té. Trong thoi gian téi, chiing toi di dinh nghién ctru thém cac
mo hinh tmg dung khac cua tich phan trong kinh té ciing nhu cdc mé hinh tng dung tich
phan trong sinh hoc, vat li, ki thuat.

< Tuyén bé vé quyén lgi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

% Loi cém on: CAc tac gid cam on sy tai tro clia Truong Pai hoc S pham Ky thugt Thanh phd
H6 Chi Minh.
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ABSTRACT

Integration is a powerful mathematical tool widely used to solve various problems,
particularly in the field of economics. With the increasing number of economics students, it is
essential to develop accessible references that support their study and research in Economic
Mathematics taught at the university level. In this paper, we present a summary of economic models
that utilize integration for problem-solving. For each model, we will present the concept and
characteristics and provide examples with specific data and detailed solutions. We aim for these
results to aid economics students in comprehending the applications of integration, not only within
economics but also in addressing other real-world problems.

Keywords: Definite Integral; Improper Integral; Indefinite Integral; Marginal; Mathematical
economics models
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