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Tom tit: Bai viét nay tap trung vao viéc khai théc iing dung ciia dao ham trong viéc nghién ciru cdc bién sé kinh té
chinh yéu nhu toc do tang truong GDP va lam phat. Bao ham, von la mot cong cu hitu ich trong toan hoc cho phép d‘anh
gid mirc do thay doi ciia cdc bién sé ndy qua thoi gian, nho dé cung cap nhitng nhdn dinh quan trong vé xu hwéng kinh té.
Bai viét minh hoa day di cach tinh toan toc do tang truong GDP va lam phat, kem theo cac vi du thwc té glup lam ré khai
niém. Ngodi ra, tac gia da ban ludn vé nhitng wu diém va han ché khi ap dung dao ham trong kinh té hoc, nham hé tro nha
kinh té va nha hoach dinh chinh sach dat dwoc nhitng quyét dinh chinh xac va hiéu qua. Bai viét cting khcfng dinh rdng dao
ham khéng chi gidi han trong viéc phan tich GDP va lam phdt, ma con c6 thé img dung ¢ nhiéu linh viec khéac nhu phan
tich chi phi, loi nhudn va dy bdo thi trieong tai chinh, gép phan quan trong trong viéc hé tro ra quyét dinh kinh té.
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Abbreviate: This paper focuses on exploiting the application of derivatives in the study of key economic variables such
as GDP growth rates and inflation. Derivatives, which are a useful tool in mathematics, allow to assess how much these
variables change over time, thereby providing important observations about economic trends. The article fully illustrates
how to calculate GDP growth and inflation, along with practical examples to help clarify the concept.

In addition, the author discusses the advantages and limitations of applying ethics in economics, in order to support
economists and policymakers to achieve accurate and effective decisions. The article also asserts that the derivative is not
only limited to analyzing GDP and inflation, but can also be applied to many other fields such as analyzing costs, profits,
and financial market forecasts, making an important contribution to supporting economic decision-making.
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Trudce nhitng thach thire va bién dong phuc tap
trong kinh té toan ciu, viéc nghién ctru va phan
tich cac bién sb kinh té tro thanh nén tang quan
trong ddi v&i cac nha hoach dinh chinh sach. Dé
dat dugc hi¢u qua cao trong phan tich nay, cin
thiét sy hd tro cua cac cong cu toan hoc manh
mg¢, trong d6 dao ham doéng vai tro 1a mot cong cu
trung tam.

Pao ham, tuy 1a mot khai niém co ban trong
toan hoc, nhung da trd thanh cong cu phan tich
dic biét hiéu qua trong kinh t& hoc. Thong qua
dao ham, chiing ta c6 thé do luong tdc d6 thay déi
cua cac bién sb kinh té, tir 36 nhan dién xu hudéng
va tinh hinh dong lyc cta nén kinh té.

IL. NOI DUNG NGHIEN CUU

Pao ham la mot khai niém trong toan hoc, dung
dé biéu dién mirc d6 thay ddi ciia mot ham sb dwa
vao su thay ddi ciia mot bién sd lién quan. Trong
kinh té hoc, dao ham dugce st dung rong rai dé xac
dinh tdc do thay doi cta céc bién s6 nhu GDP, lam
phat, chi phi, v.v.
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2.1. Ung dung ciia dao ham trong phan tich
toc do ting truéng GDP

Khai ni¢gm GDP: GDP (Gross Domestic
Product) 1a tong gia tri cua tat ca hang hoa va dich
vu cudi cung dugc san Xudt trong mot quoc gia
trong mot khoang thoi gian nhat dinh.

Dao ham cua GDP theo thoi gian: Dao ham
ctia GDP theo thoi gian cho chiing ta biét toc do
tang truéng GDP. Cu thé, néu ( GDP(t) ) 1a ham
sO biéu thi GDP tai thoi diém ( t ), thi dao ham
d(GDP)

dt
thoi gian.

Vi du thuc té:

Gia st nén kinh té mot qubc gia duoc mo ta
bang ham GDP c6 dang: G(f) = 500 x (1+0.05)’

Trong do:

G(t) [a GDP vao nam t,

500 1a GDP vao nam gdc (t = 0),

0.05 la ty 1€ tang trudng hang ndm cua GDP (5%).

Pé tinh toc d6 ting truong GDP tai mot thoi
diém t, ta tinh dao ham cua ham G(t):

biéu thi tbc do thay ddi ctia GDP theo
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G'(t) =500x (1.05) x In(1.05)

Gia str chung ta mudn biét téc do ting trudng
GDP tai nam thr 5 (t = 5), ta thay t = 5 vao biéu
thirc dao ham:

G'(5) =500x(1.05)° xIn(1.05) ~ 31.1

Tinh to4n gia tri ndy sé& cho ta toc do thay doi
GDP tai nam thu 5, phan anh muac do tang truong
nén kinh té tai thoi diém do.

Y nghia ciia dao ham trong phin tich:

Téc dg tang truong GDP: Dao ham G'(t) cho ta
tdc d6 tang truong tirc thoi ciia nén kinh té tai thoi
diém t. Khi dao ham nay duong, nén kinh té dang
tang truong; khi am, nén kinh té dang suy giam.

Duy bao tang truong: Viéc phan tich dao ham
giup du bao toc do tang truong trong tuong lai va
ra quyét dinh vé cac chinh sach kinh te

Qua do, dao ham khong chi cung cap thong tin
Ve mirc d6 thay d6i GDP ma con gitp h1eu rd hon
vé dong luc va xu hudng phat trién cua nén kinh
té trong cac giai doan khac nhau.

2.2. Ung dung ciia dao ham trong phén tich
lam phat

Khai niém lam phat: Lam phat 1a sy tang gia
chung cua hang hoa va dich vu theo thoi gian, [am
giam gia tri thyc cia tién té.

Vi du thuc té:

Gia str chi sb gia tiéu dung (CPI) dugc md ta
boi mot ham s theo thoi gian:
CPI(t)=100+5¢+0.2¢

Trong do, t 1a thoi gian (vi du tinh bang thang),
va CPI(t) la chi s6 gia tiéu dung tai thoi diém t.

Dé phan tich ty 1¢ thay doi cua CPI theo thoi
gian, chiing ta s& tinh dao ham cta ham s6 nay:

CPI'(t)=5+0.4¢

Pao ham nay cho chiing ta biét toc d6 thay doi
cta chi sb gia tiéu dung tai moi thoi diém t. Vi dy,
tai t = 5 thang, toc do thay doi ctia CPI sé la:

Diéu nay c6 nghia 1a, tai thang thr 5, chi sO gia
tiéu dung dang tang vé6i toe d6 7 diém mdi thang.

Thong qua viéc ap dung dao ham trong phan
tich lam phat, nha phan tich ¢ thé xac dinh duoc
tdc do thay doi cta lam phat tai timg thoi diém, tir
d6 du bao xu hudng ciia nén kinh té va dé xuét cac
chinh sach diéu tiét phu hop.

2.3. Ung dung dao ham trong phan tich chi
phi va lgi nhuin

Khai niém chi phi bién: Chi phi bién la chi phi
phat sinh thém khi san xuét thém mot don vi san
pham. Pao ham ciia ham chi phi tong theo san
luong gitip xac dinh chi phi bién.

Vi du thuc té:

Gia str mot cong ty san xuat mot loai san pham
va c6 mot ham chi phi san xuat C(x) va ham doanh
thu R(x) theo s6 luong san pham x san xuat va ban

ra. Ta mudn tim mirc san luong tbi wu sao cho
cong ty toi da hoa loi nhuan. Cu thé

v Ham chi phi C(x):

Cong ty c6 mot ham chi phi san xuét la:

C(x)=1000+50x +0.5x

Trong do:

C(x) 14 chi phi tong cho vi€c san XUAt XX san pham

1000 14 chi phi ¢6 dinh (khong thay ddi theo
san luong).

50x 1a chi phi bién ddi tuyén tinh (chi phi truc
tiép voi mdi san pham).

0.5x2 1a chi phi thay d6i khong tuyén tinh (ting
dan khi san lugng tang 1én).

v Ham doanh thu R(x):

_Gia sir cOng ty ban san pham véi gia 100 dong
mdi san pham. Ham doanh thu s& la:

R(x) = 100x

Trong do:

R(x) 1a doanh thu thu dugc tir viéc ban x san
pham, véi gia ban 1a 100 ddng mdi san pham.

v/ Ham lgi nhuan P(x):

Loi nhuan 1a sy chénh I¢ch gitta doanh thu va
chi phi, do d6 ham lgi nhuan s€ 1a:

P(x) R(x)—C(x)=-1000+50x-0. 5x°
v Tim murc san lugng t01 uu:

Pé tim muc san luong x ti wu (tic 13 san lugng
ma tai do loi nhuan dat cuc dai), ta can tinh dao
ham ctia ham lgi nhuan P(x) va tim diém cuc trj.

Pao ham cua ham lgi nhuan:

P'(x)=50—x
Pé tim diém cuc dai, ta dit dao ham béng 0:
P(x)=0=50-x=0=>x=50

Vay mtc san luong t6i wru 1a x = 50 san pham.

v Kiém tra cuec tri:

Pé xac dinh day 13 cuc dai hay cuc tiéu, ta tinh
dao ham bac hai cua ham lgi nhuén:

P'(x)=-1

Vi dao ham bac hai 13 4m, nén diém x = 50 1a
diém cuc dai, tirc 1a san luong toi uu dé cong ty
toi da hoa loi nhuan.

v’ Loi nhuén tai murc san luong toi wu:

Cudi cung, ta tinh loi nhuan tai x = 50:

P(50)=-1000+50-50-0.5-(50)" =250

Vay loi nhuan t6i da ma cong ty co thé dat duoc
khi san xuét va ban 50 san pham 1a 250 dong.

v Két luan:

Cong ty tdi wu hoa loi nhuan bang cach san
xuét va ban 50 san pham.

Loi nhuén t6i da 1a 250 dong.

Pao ham di giup xac dinh muc san lugng tdi
uu va phan tich lgi nhuan dya trén chi phi va
doanh thu.

2.4. Ung dung dao ham trong t6i wu hoéa san
xuat va tiéu ding
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Khai niém loi ich bién: Loi ich bién la loi ich
tang thém khi tiéu dung thém mot don vi san pham.
Pao ham cta ham loi ich tong theo sd luong san
pham tiéu dung gitip xac dinh loi ich bién.

Vi du thuc té:

Dao ham 1a cong cu manh me trong t6i uru hoa,
gitip phan tich va ra quyét dinh veé viéc san Xudt va
tiéu dung sao cho dat duoc két qua | t61 wru.

Gia st mot ho gla dinh mudn t6i uu hoa viéc
phan b6 ngan sach gitra san Xuat va tiéu dung. Ho
c6 thé san xuat mot loai san pham va tiéu dung
mot phan san pham do, phan con lai ban ra thi
truong. Muc tiéu ciia ho gia dinh 1a t6i da hoa tién
ich (su thoa man) tir tiéu dung san pham va loi
nhudn tir viéc ban san pham, trong khi van phai
chiu chi phi san xuat.

v/ Ham san xuat:

Gia sur san lugng san pham y cta ho gia dinh
phu thugc vao so gio lao dong L ma ho danh cho
viéc san xudt. Haim san xuét c6 thé dugc mo ta
nhu sau: y=10L-0.5

Trong do:

y 1a s6 lwong san pham duogc san xuét.

L 1a sb gio lao dong ma ho gia dinh danh cho
san xuat.

Ham san xuét co dang bac 2, voi diém cuc trj
tai mot gia tri L nhat dinh.

v' Ham lo1i nhuén:

Ho gia dinh ban san phdm véi gia p mdi don
vi va chi phi san xuat 1a C(L) = 2L (mdi gio lao
dong ton chi phi 2 dong). Loi nhuan s& duoc tinh
nhu sau:

Loi nhuan (L) =p.y — C(L)

Véi y=10L-0.51* va C(L)=2L,

Ta c6 ham lgi nhuén:
(L)=p(10L-0.5I*)-2L =(10p—2)L—0.5pL’

v/ Ham tién ich:

H¢ gia dinh ciing ¢6 mdt ham tién ich U(x) tur
viéc tiéu dung san pham, trong d6 x 13 s6 san pham
ma ho tiéu dung. Gia sir ham ti¢n ich c6 dang:

U(x)=20In(x)

Trong do:

x 12 s6 san pham tiéu dung.

Ham tién ich thé hién su théa man cia hod gia
dinh tir viéc tiéu dung san pham.

v Tbi wu hoa tong tién ich va loi nhuan:

Ho gia dinh can toi uu hoa tong tién ich tir tiéu
dung va lgi nhuan tir san XUAL. Tuy nhién, s6 san
pham tiéu dung s& 1a phan san pham khong bén,
tic 1a x =y — Sb san pham ban ra.

Gia str ho gia dinh ban mot phan b cua san
pham y, va tiéu dung phan con lai, taco: x =y -b

Tong tién ich ctia ho gia dinh 1a tong cua tién
ich tir tiéu dung va loi nhuan tir san xuat, tic 1a:
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Téng tién ich = U(x) + Loi nhuan

Thay céac biéu thuc vao, ta c6 ham muc tiéu:

Téng tién ich

=20In(y —b)+(10p—2)L—0.5pL’

v Téi uu hda ham muc tiéu:

Pé t6i vu hoa ham muc tiéu, ta tinh dao ham
theo L va b, sau d6 giai hé phuong trinh dé tim gia
tri t0i wu cia L va b.

DBao ham cua téng tién ich theo L va b s& cho
chung ta toc do thay d6i cua tién ich va loi nhuan
d6i véi cac bién sb nay.

Tim céc gia tri L va b sao cho ham muc ti€u dat
gia tri cuc dai.

v Két qua:

Két qua tdi uu co thé cho biét réng, vi du, hd
gia dinh nén danh 50 gio lao dong cho san xuat
(gid tri L=50) va ban mot s6 lwong san phim nhét
dinh dé t6i da hoa tong tién ich tir tiéu dung va loi
nhuén tir san xuét.

2.5. Ung dung dao ham trong du bao thi
truong tai chlnh

Khai niém tdc do thay d6i gia c6 phiéu: Pao
ham cua ham gia cd phleu theo thoi gian cho biét
tbc do thay do6i gia co phleu gitip cac nha dau tu
du bao xu hudng gia co phiéu.

Vi du thuc té:

Gia st gia ¢ phiéu P(t) ciia mot cong ty 1a:
P(t) =100 + 2t - 0.1t2.

Trong do (t) la thot gian (ngay).

Dao ham cua ham gia c6 phleu laP'(t)=2-02t

Néu (t = 5) ngay, toc d6 thay doi gia ¢b phiéu la:

P'(5)=2-0.2 * 5=1 (don vi tién t&/ngay).

2.6. Ung dung dao ham trong phan tich loi
nhuén bién

Khai niém l¢i nhuan bién: Loi nhuan bién la
loi nhuan tang thém khi san xuét thém mot don vi
san phém. Pao ham cta ham lgi nhuan téng theo
san lugng gitp xéac dinh 19i nhuan bién.

Vi du thuc té:

Gia str ham loi nhudn téng 7(x) clia mot cong
ty la:

7(x)=200x—-0,5x"
Trong d6 (x) 1a s6 lwong san pham.
Pao ham cua ham lgi nhuan téng la:
7'(x)=200—x
Néu cong ty san xuat 50 don vi san phém loi
nhuan bién la: 7'(50) =200-50 =150 (donwuénté)

2.7. Ung dung dao ham trong phén tich toe
do tang truéng dan sb

Khai niém toc do ting truong dan s6: Pao ham
ctia ham dan s theo thoi gian cho biét toe do ting
truong dan sb.

Vi du thuc té:

Gia st ham dan sb P(t) ciia mot qudc gia la:
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P(t) =1.000.000* "

Trong do6 t 1a thoi gian tinh theo nam.

Néu t = 10 nam, toc d6 tang truong dan s la
bao nhiéu?

Phdn tich vi du:

Ta c¢6 ham dan s6: P(¢) =1.000.000 * "™ véi
t 1a thot gian tinh theo nam.

Pao ham ctia ham dan sb 1a:

P'(t) =1.000.000*0.02 * "

Y nghia:

P(t): Dan s tai thoi diém t (sd nguot).

P'(t): Toc d tang truong dan sé tai thoi diém t
(ngudi/nam).

Tinh toc do tang truong tai t = 10:

Tinh € =€ Tabiét: € =122l

Thay vao biéu thirc P'(10):

P'(10) =20.000* """ =20.000*** = 20.000*1.221 ~ 24,428

Keét qua:

Téc d6 tang truong dan sd tai t =10 1a khoang:

P'(10) =24,428 ngudi/nam.

Dleu nay c6 nghia 1 sau 10 nim, dan s6 cua
quéc gia dang ting thém khoang 24,428 nguoi
moi nam.

2.8. Ung dung dao ham trong phin tich téc
do thay ddi nhiét do

Khai niém tdc d6 thay d6i nhiét d6: Pao ham
cua ham nhiét d¢ theo thoi gian cho biét tdc do
thay d6i nhiét do.

Vi du thuc té:

Gia st ham nhi¢t do T(t) 171[% 0t ngay la:

T(t)=20+5sin (ET

=20.000* "

Trong d6 t 1a thoi gian (gio). Néu t = 6 gid, thi

tdc do thay d6i nhiét d6 bao nhiéu?
Phan tich vi du: ot
T(t)=20+5sin (Ej
Theo dé ta co:
Dao ham ciia ham nhiét dj: . Tt
Pao ham ctua T(t) theot: T'(¢)=5- ECO S ( D j

Tinh tdc do thay d6i nhiét do tai t = 6:
Xéc dinh gid tri cua :

Tt 76 s
cos| — |=>cos| — |=cos| — |=0
(12j (12j [2]

Ta co:

Két qua:

Tai t = 6 gio, téc do thay ddi nhiét do 1a: T'(6)
= 0(d6 C/gio).

Y nghia: .

Nhiét d6 khong thay d6i tai thoi diém t = 6 gio.
bay thuong la diém cuc dai hodc cuc tiéu cia ham
nhiét d§ trong ngay. Trong truong hop nay, tai t =
6, nhiét do dat dinh hodc day.

29. Ung dung ciia dao ham dé dw bao ning lrong:

Béi canh: Ham tiéu thy ning lugng

E(t)=500+20¢ —0.5¢

Dao ham: E'(t)=20~1

Tinh toan: Gia st tai t = 10 nam, toc do thay
d6i la E'(10)=20—10=10 don vi ning lugng/
nam. Diéu nay cho thdy mirc tiéu thu nang lugng
tang cham déan va dat dinh khi t = 20,

2.10. Ung dung ciia dao ham dé dw bao tac
dong moéi truong:

Boi canh: Mirc phat thai CO2

C(t) =1000-30¢ + ¢*

Pao ham: C'(¢)=-30+2t

Tinh toan: Khi t = 15 nam, toc do thay doi phat
thai 1a C'(15)=-30+2%15=0, cho thiy trang
thai 6n dinh cta phat thai.

III. KET LUAN

Pao ham 13 cong cu toan hoc thiét yéu trong kinh
t& hoc, hd trg phan tich va dur bao cac bién s6 nhu tang
truéng GDP va lam phat. N6 gitip do luong toc do
thay doi, tir 6 nhan dién xu hudng kinh té va danh gia
hi¢u qua chinh sach. Trong nghién ctru GDP, dao ham
xac dinh tc do ting trudng tai timg thoi diém, hd tro
du bao va phat hién cac dau hiéu suy thoai hoac phat
trién qua nong. Véi lam phat, dao ham chi 56 gia tiéu
ding (CPI) cung cép thong tin quan trong dé kiém
soat va duy tri sy 6n dinh. Ngoai ra, dao ham con tmg
dung trong tdi wu hoa chi phi, loi nhun va dy bao tai
chinh. Tém lai, dao ham mang lai gi4 tri thyc tién cao,
g0p phan vao cac quyét dinh chinh sach hiéu qua va
thac dy phat trién kinh té bén viing.
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