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Tém tit

Ham mii déng vai tré rdt quan trong trong toan hoc nho: nhiing tinh chdr dac biét lién
quan dén dao ham va nguyén ham cza nd. Viéc khai thac cac tinh chat cia ham mii da
e thyre hién trong nhiéu linh viec khac nhau, chang han nhur gidi toan hay tim nghiém
Cua phuong trinh vi phan. Trong bai bao ndy, ching toi nghién ciru mgt s6 1ng dung cua
ham mi trong viéc giai cac dang todn thuong xuat hién trong cac ky thi Olympic toan
sinh vién. Cy thé, ching ti phan tich mét sé co s¢ hodc ddu hiéu cho thay ham mii ¢é thé
ot sir dung dé xir 1y cdc bai todn nhie vay. Nhitng phan tich nay c6 thé haizu ich cho sinh
vién quan tam dén viéc tim hiéu va rén luyén cac dang toan Olympic sinh vién.

Tw khoa: dao ham, ham mii, Olympic toan sinh vién, ing dung ciia ham mi.

Abstract

ANALYSIS OF SOME APPLICATIONS OF THE EXPONENTIAL

FUNCTION IN OLYMPIAD-TYPE PROBLEMS FOR UNIVERSITY

STUDENTS

The exponential function plays a very important role in mathematics due to its special
properties related to its derivative and antiderivative. The exploitation of the properties of
the exponential function has been carried out in many different areas, such as problem
solving and finding solutions of differential equations. In this paper, we study several
applications of the exponential function in solving types of problems that often appear in
Mathematical Olympiad examinations for university students. In particular, we analyze
several bases or indications showing that the exponential function can be used to handle
such problems. These analyses may be useful for students who are interested in studying
and practicing Olympiad-type problems for university students.

1. Gi6i thiéu

Ham miti exp(:) co vai tro dac biét quan trong trong giai tich hién dai va nhiéu linh
vuc khéc cua toan hoc. Tir thé ky XVII, John Napier thiét 1ap bang logarit giup don gian
cac phép toan phuc tap. Sau d6 Isaac Newton va Gottfried Wilhelm Leibniz da dét nén
tang 1y thuyét cho vi¢c nghién ctru cac ham siéu viét, trong d6 c6 ham mi.
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Ky hiéu e 14 co s6 logarit ty nhién dugc dé xuat bai Leonhard Euler khi ong sir
dung dé chting minh nhiéu tinh chit co ban ciia ham exp(x). Hon nita, ong di thiét 1ap
mdi lién hé quan trong giita ham mii, logarit va cac ham luong giac théng qua cong thirc
ndi tiéng mang tén ong: exp(ix) = cos x +isin x (Apostol, 1967).

Mot tinh chét ddc biét cia ham exp(x)1a dao ham cua n6 bang chinh né, tinh cht
nay khién ham mii tr¢ thanh mot cong cu quan trong trong viéc mé ta cac qua trinh bién
thién lién tuc va déng vai trd nén tang trong 1y thuyét phuong trinh vi phan. Chinh xac
hon, nghiém cua cic phuong trinh hodc hé phuong trinh vi phan tuyén tinh c6 thé biéu
dién thong qua ham mii hodc cac biéu thuc lién quan dén ham mii (Walter, 1998).

Ngoai ra, ham mil ciing dong vai trd quan trong trong nhiéu linh vic khac nhau nhu
vat ly, théng ké, kinh té, y sinh hoc. Chéng han, ham mii dugc st dung trong cac md hinh
tang trudng, qua trinh phan ra nguyén tir hay cac mo hinh lan truyén dich bénh (Boylestad,
2010). Hon nira, do cac tinh chit dic biét ciia ham mi, chung thuong xuyén dugc khai
thac trong nhiéu dang toan Olympic sinh vién.

2. Tong quan tinh hinh nghién ciru

Ham mii tir lau d3 dugc st dung dé giai nhiéu dang bai toan khac nhau (Demidovich
va Yankovsky, 1989; Larson, 1983). Ngay tu nhirng ky thi Olympic Toan hoc sinh vién
toan qudc dau tién, ham mil cling thudng xuyén xuat hién trong 10i giai cua cac bai toan
trong ky thi ndy, chang han nhur Cau 2 cua dé thi Olympic Toan hoc sinh vién toan qudc
cac nam 2000, 2002, 2004, 2005 va Cau 4 cta dé thi nam 2004. Céac bai toan nay déu ¢
thé giai dugc bang cach sir dung ham mii. Loi giai day du theo hudng tiép can nay duoc
trinh bay trong (Nguyén Vin Mau et al., 2006).

C6 thé thay réng cac bai toan c6 sir dung ham mii trong qué trinh giai van tiép tuc
xuat hién xuyén sudt trong cac bai toan lién quan dén ky thi nay cho t6i nay. Nam 2022,
nhiéu bai toan c6 sir dung ham mii dugc dé xuat cho ky thi Olympic Toan hoc toan quéc
(Ngo Qudc Anh et al., 2022). Bai 1 trong dé thi chinh thirc (cia ca Bang A va Bang B)
ky thi Olympic Toan hoc sinh vién — hoc sinh nam 2023 ciing 1a mét dang toan c6 thé sir
dung ham mil dé giai quyét bai toan; dong thoi, nhiéu bai toan duoc dé xuat cho ky thi
nay cing s dung ham mil trong 161 giai (Ngo Qudc Anh et al., 2023). Nam 2024, Bai 4
trong dé thi chinh thuc cia ky thi Olympic Toan hoc sinh vién — hoc sinh toan quoc (Bang
B) tlep tuc la mot bai toan lién quan dén viéc sir dung ham mii trong giai toan, dong thoi
mot s bai toan dé& xuat khac ciing ¢6 nhitng ¥ tudng twong tu (Ngd Qubc Anh et al.,
2024). Dé thi chinh thirc ctia ky thi ndy nim 2025 khong c6 bai toan tmg dung ham mii
trong qua trinh giai quyét bai toan; tuy nhién, cic dé toan duoc dé xuat van xuat hién cac
dang toan nay (Ngoé Qudc Anh et al., 2025).

Nhiing vi du trén cho thay viéc sir dung ham mil nhu mot cong cu trong giai toan
khong chi xuat hién ¢ mot s6 ndm riéng 1¢ ma con tré thanh mdt ky thuat quen thudc,
dugc st dung xuyén suot trong nhi€u ky thi Olympic Toan hoc sinh vién.

Céc bai toan dugc dua ra trong céc tai liéu hodc cac ky thi trén déu c6 nhitng hudng
dan hodc 10i giai kha chi tiét. Tuy nhién, trong cac hudng hodc 101 giai duoc gidi thiéu
hau nhu chua c6 nhitng phan tich vé viéc cac y tuong cua 10i giai dugc hinh thanh nhu
thé ndo, ciing nhu 1y do vi sao ham mii lai dwoc lya chon trong qué trinh giai bai toan.
Viéc chi dua ra huéng dan hodc 16i gidi thuan ty c6 thé gay ra nhiéu kho khan cho doc
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gia, dic biét a nhitng nguoi mudn tim hiéu rd qué trinh hinh thanh ¥ tuéng cua 10i giai;
dong thoi, cach lam nay cling kho tao ra su thay d6i manh mé trong tu duy cua nguoi hoc.

Chinh vi vy, viéc phan tich mot cach hé théng co ché hinh thanh 16i giai, ddc biét
1a vai tro cua ham mu trong qua trinh xay dung y tuong, la can thiét. Xuat phat tir nhan
dinh nay, bai bao tap trung lam sang to ban chat ctua phwong phap st dung ham mil théng
qua viéc phén tich cu trac cua 101 giai, ddng thoi chi ra tinh hop 1y cua viéc lua chon
ham mil trong qua trinh giai bai toan.

3. Phuwong phap va cong cu nghién ctru

Y tuong chinh trong nghién ciru nay la st dung ham mi két hop véi quy tic dao
ham cua tich va mot sé quy tic co ban khac dé giai quyét cac bai toan dit ra.

3.1. Pao ham cip cao ciia ham mii

Cho 1 la sb thyc bat ky. Khi d6, vdi moi n € N, ta co:
X ( ) n X
(e™)" = ame™.
3.2. Cong thvrc Leibniz

Gia st f, g 1a cac ham c6 dao ham cap n. Khi dé, ta c6 cong thirc Leibniz sau:

( fg )(n) (X) _ i(Ej f (k)(x)g(n—k)(x)’

n) n!
(k]_k!(n—k)!'

3.3. Phwong phdp chuin héa

trong do

Trong qué trinh giai toan, khi xuét hién biéu thirc c6 dang
>R (01000

trong do p,(x) # 0, ta thuong s dung phuong phap chudn héa bang cach chia toan bo
biéu thire cho p,, (x). Khi do hé sO ciia dao ham bac cao nhat dugc dua vé 1, va biéu thirc
duoc viét lai dudi dang

Pi(X) )
D

Dang chuin nay thuong thuan loi hon cho viéc phan tich va 4p dung cac phuong
phap quen thudc trong giai tich.

Ngoai ra, mot dang thuong gap trong nghién clru nay la: voi r 1a ham kha tich trén
[a,b] vanéu h kha vi trén (a,b) sao cho
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h'(x)
—
h0) (x)
hay dang chuan hoa twrong duong
h'(x) = r(x)h(x).

Khi do, ta co

a

h(x)=C epr r(s)dsJ,

v6i C 1a mot hang sb tiy y. Trong nhiéu trudng hop khi 4p dung vao cac bai toan cu thé,
ta thuong chon C =1. Khi d6

h(x) :epr r(s)dsJ. (1)

Dic biét, néu j r(s)ds = R(x) — R(a) thi nhan tr lién quan dén ham mii c6 dang

X

jr(s)ds
g _ gROO-R@) _ o-R@gRM).

Do d6, thay vi xét nhan tir eR®O~R(@ 3 chi can xét nhéan tir eR® | vi hai biéu thirc
nay chi sai khac nhau boi mét hang s6 duong.
3.4. Mt s6 dinh Iy co bin

Ngoai cac phuong phap va cong cu da trinh bay ¢ trén, chung t6i cling st dung dinh
1y Rolle va quy tac L’Hospital (Tran Buc Long et al., 2001).

Pinh Iy 3.1 (Binh ly Rolle). Néu f 1a ham lién tuc trén [a,b], kha vi trong (a,b)
va f(a) = f(b) thi ton tai c (a,b) sao cho f'(c)=0.

Pinh Iy 3.2 (Quy tic L’Hospital). Néu lim f(x) =limg(x) =0 hoidc limg(x) =

va lim f,(x) ton tai thi
x>c g (X)
Iimm = Iimw.
X—C g(x) x>c g (X)
Nhan xét 3.3.

(1). Quy tac L’Hospital van dung khi ¢ =+,

(2). Thong thudng quy tic L Hospital trong céc tai liéu, ching han nhu Tran Duc
Long et al. (2001) yéu cau lim f (x) =oova lim g(x) = co nhung trén thyuc té, ta chi can
X—>C X—C

didu kién lim g(x) = oo. Trong tai liéu nay da trinh bay chirng minh chi tiét cho quy tic
X—>C

L’Hospital, trong d6 khong can diéu kién lim f (x) = .
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4. Két qua va thao luin

Trong phan nay, ching t6i gidi thiéu mot s bai toan dang thi Olympic sinh vién,
trong d6 ham mi dugc s dung nhu mét céng cu quan trong trong viéc gidi quyét bai
toan. D6i voi mdi bai toan, ching t6i phan tich ¥ tudng va trinh bay cach tiép can thich
hop, qua d6 1am 13 qua trinh hinh thanh 161 gidi cling nhu vai trd ctia ham mil trong viéc
xtr 1y cac bai toan nay.

Bai toan 1. Cho a,bla hai s thuc véi a<bva A . Giast f 1a ham kha vi lién
tuc t6i cap N trén [a,b]va co it nhat n+1gid tri a<x <X, <..<X,,, <bsao cho

f(x)="F(x)=..=f(x,)=0
Chimg minh rang, ton tai € € (a,b) sao cho

Zn:(l;j/l”"‘f(k)(c) =0,

k=0

k n!

trong d6 =
n) kli(n—k)!

Phdn tich ¥ twéng va khai thdc gia thiét. Khi giai toan, trudc hét ta cAn quan sat va
phan tich cac gia thiét ciia bai toan. Mot van dé tu nhién dit ra 1a 1am thé nao dé xuét hién
cac biéu thuc trong dé bai, hodc c6 thé bién doi ching vé mot dang thuan loi hon dé xir
1y. Dé)ng thoi, can xem xét cac dai luong da cho co mdi lién hé véi nhau nhu thé nao.
Trong bai toan nay, khi quan sat biéu thirc can chimg minh, ta nhan thay su xuat hién cta

. , A A n A \ PR A A 5 A ,
cac dao ham f® cung véi cac hé so , diéu nay goi ¥ dén viéc st dung cong thirc
k

Leibniz cho dao ham bac n cua mot tich:
n (N
( fg )( ) (x) = Z[k} f(k)(X)g(n_k)(X).
k=0

Van dé dat ra 1a can chon ham g nhu thé nao dé 1am xuét hién cac hang tir dang
Ak FU) & vé trai cua biéu thirc can chimg minh? So sanh véi cong thic Leibniz trén, ta
s€ tim ham g thoa man
g™ (x) = 2"g(x).
Tt tinh chit dao ham cép cao cua ham mil, ta théy 6 thé chon dugc ham g
dang:
g(x) =e”
Khi do, xét ham
G(x) =e™f (x).

A A 4 : . \ ;ox AX (m) m 4 AX
Ap dung cong thire Leibniz va luu y rang (e ) =A"e", ta dugc
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n k
GgMm (X) = z ] (n ) f (k)(x)
=0

:
gl

=~

Do d6, viéc chirng minh tdn tai c e ( sao cho
n(n

Z( Jﬂ”‘kf(")(c):o
o\ K

tuong dwong véi viéc chimg minh ton tai ¢ €(a,b) sao cho
G™(c)=0.
Pé lam diéu nay, ta tiép tuc khai thac cac gia thiét cia bai toan. Vi f (x,)=0 nén
G(x)=e"f(x)=0
véimoi k=1,2,....n+1. Do d6 G c6 it nhat n+1 nghiém phan biét.

Theo Dinh 1y Rolle, giita hai nghiém lién tiép cta G ton tai it nhat mot nghiém cia
G'. Suyra G'co it nhat n nghiém. Lap lai 1ap ludn nay cho cac dao ham bac cao hon, ta
suy ra G™c¢6 it nhat mot nghiém trén (a, b). Piéu nay hoan tit ching minh. Dua trén

cac y twong va phan tich da néu, ta c6 101 giai chi tiet Bai toan 1 nhu sau.

Chitng minh. Xét ham sd
G(x) =e™f(x).

Ap dung cong thuc Leibniz, ta ¢6

G(")(X) — ezxzn:(::}/in—k f (k)(X). (2)

k=0
Vi f(x,)=0 nén
G(x)=e"f(x)=0
véi moi k =1,2,...,n+1. Theo dinh 1y Rolle, ton tai ¢;, € (X, X,,;) Sao cho
G'(c,) =0.
Céc diém nay d6i mot khac nhau va théa man
Cpp <X, <Cpp <X3 <o <Cpp < Xy
Tiép tuc 4p dung dinh 1y Rolle, ton tai ¢, €(c,,,C,,.;) Sao cho

G"(c,,)=0
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voimdi k=1,2,...,.n—1. Lap lai 13p luan nay, sau n budc ta thu duoc
C=C,; €(Cyy;:C, 4, ) 580 chO

G™(c)=0.

Két hop véi (2), ta dugc
Ac C n n-k g (k)
e A% (c) =0.
o\ K
Vi e™ #0,suyra

(njz”k F9(c)=0.
o\ K

Bai toan dugc chirng minh.
Q
Nhan xét 1.1. Dbi voi Bai toan 1, quan trong nhat 1 1am xuét hién phan tor A7
trong céac s hang dang A% ¥ £ ®) (). Viéc nay rat kho va nut that chi dugc thao g& thong
qua vi¢c st dung ham mii e’ Piéu nay cho théy tam quan trong va stuc manh dac biét
cua ham m trong giai toan.

Bai toan 2. Gia st f khd vi trén (@&,+o0) théa man diéu kién

lim (f(x)+0(x)f'(x))=A,
trong d6 @(x) > 01a ham kha tich trén [a,+o0) va J % = +o0. Ching minh rang
" X

lim f(x)= A,

X—>+o0

Phdn tich y tuong va khai thac gia thiét. Y tuong dau tién xudt phat tir cdu tric ctia

bi€u thure trong gia thiét. Biéu thirc f (x)+6(x) f'(x) thudc dang can chuan héa. Bang
cach chia tat ca cac hang tir cho 6(x), ta thu dugc biéu thic

, 1
f (x)+%f(x).

Biéu thirc nay goi ¥ dén cong thire dao ham ctia mét tich, vi n6 chira to hop gitra f
va dao ham cua f. Do d0, dé tao ra biéu thirc trén, ta xét dao ham cia tich h(x) f (x)

(h(x) f (X))’ =h'(x) f(x)+h(x) f'(x) = h(X)[:((X)) f(x)+ f '(X)j.
X
Vi vay, dé xuat hién biéu thirc di chuén hoa, ta chon ham h sao cho
N _ 1
h(x) 6(x)
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Theo (1), ta c6 thé chon

X

Ii
h(x)=e="®.
Hon nita, tir gia thiét

+00 dX

— =
2 0(%)
suy ra
tds

h(x) = eaﬁ — o khi X — 4.
Mit khac, tir biéu thirc can chimg minh, ta c6 thé viét
g - OO (0
h(x)
Do h(x) — o khi x — +o0, ap dung quy tic L’Hospital cho
h(x) f(x)
h(x)

s& xuét hién biéu thire c6 mi lién h¢ voi yéu clu ciia dé bai. Tir d6 ta thu dwoc diéu can
chung minh. Sau day la ching minh chi tiét cua bai toan.

Chitng minh. V1

Tods
0(s)
nén
[Los
=" 5 o0 khi X — +on.
Ap dung quy tac L’Hospital va sir dung tinh chat
TE L
20(5))  0(x)’
ta thu duoc
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t ds

o(s)
. .er T f(Xx
lim f(x)=lim —()
X—>+00 X—>+00 ds

Ji

T ds

g’ ( P+t f (x)j

_ lim 609
X—>+00 ds
e
A(x)

= lim (£ () +00) ()= A

Bai toan dugc ching minh. Q

Nhin xét 2.1. Diém mau chét trong viée giai Bai toan 2 I lam sao dé lién két bicu
thirc chira dao ham va ham sb thanh mot khdi duy nhit nham “méd duong” ap dung quy
tac L'Hospital. Viéc nhan thém ham mii dé 1am “nhan tir tich phan” déng vai trd quyét
dinh trong viéc “gom” chung thanh mot hang tir duy nhit. Bai toan nay cho thiy thém
mot hudng ing dung ctia ham mii trong viéc tao khdi lién két va ciing cho thay thém vai
tro dac biét cia ham mii trong giai toan.

b
Bai todn 3. Cho f laham lién tuc trén [a,b] véi 0<a<b va j f (x)dx = 0. Chimg

minh rdng véi moi & €], a # -1, ton tai ¢ €(a,b) sao cho
Cc

[ f(9dx+cf(c)=0.

a

Phdn tich y twéng va khai thdc gia thiét. Dat
t
H(t) = j f (x)dx.

Khi d6 bai toan twong duong voi viéc chimg minh ring ton tai ¢ €(a,b) sao cho
H(c)+c*H'(c) =0.
Mot cach tir nhién, thay ¢ bai bién t va xét phuong trinh
H () +t“H'(t) = 0.
Nhan hai vé v6i t* dé chuan hoa biéu thirc, ta thu duge phuong trinh twong dwong
t"H (t)+ H'(t) = .

Nhim tao ra biéu thirc nay, ta xét dao ham cua tich

(r(thH (t))' =r'(OH@) +rt)H'(t) = r(t)(rr’((tt)) H@t)+H ’(I)J.
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Vi vay ta chon r(t) sao cho

2O
e
Do [ s“ds=——(t""*~a"*), dya theo (1), c6 thé chon
a a+l
tzz+1
r(t) =e+.
Xét ham
to{+1
G(t) =r(hH M) == [ (x)dx
Khi do

ta+l

G'(t) =e=(t"H 1)+ H'(1)).

Mit khac, tir gia thiét Lb f(x)dx=0 suyra H(a)=H(b) =0, nén
G(a)=G(b)=0.

Ap dung dinh 1y Rolle, ton tai ¢ e (a,b) sao cho G'(c) =0, tir d6 suy ra diéu can
ching minh. Tl phén tich trén, ta s& dua ra 10i giai chi tiét cho bai toan.

Chirng minh. Xét ham s
ta+1

G(t) == [ (x)dx.

Tacd

ta+1

G'(t) = e (tjt f(x)dx+ f (t)).

b
Vi I f (x)dx =0 nén G(a) =G(b) =0. Ap dung dinh Iy Rolle, ton tai ¢ €(a,b) sao

cho G'(c) =0, ticla

gart (c"‘ [ fodes f(c)) -0,

Ca+1

Do e =0 nén

c_[ f(x)dx+ f(c) =0.
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Suy ra
j f(x)dx+cf(c) = 0.

Bai toan dugc chirng minh xong.
Q

Nhan xét 3.1. Sy dan xen phtc tap giira bién s, ham s6 va biéu thtrc tich phan cia
n6 la thach thirc thyc sy cua bai toan nay. Viéc nhan thém ham mil dong vai trd quyét
dinh trong viéc “gom” toan b su phan tan nay thanh dao ham ctia mot tich duy nhét. Bai
toan nay cho thay ta c6 thé sir dung ham mii trong viéc xir 1y cac phuong trinh vi - tich
phan hdn hop va ciing cho thdy thém vai tro ddc biét cia ham mii trong giai toan.

Bai toan 4. Cho f 1a ham kha vi trén [a,b] va thoa man diéu kién
f(@=f(b)=0, f(x)#=0 Vxe(abh).

Chimg minh rang véi moi day sb thyc {a,}, ton tai day {x,} =(a,b) sao cho

KCAT
fx) "

Phan tich y twéng va khai thdc gid thiét. Bai toan twong dwong véi viéc chimg minh
ring ton tai day {x,} =(a,b) sao cho

f'(x,)—a,f(x,)=0.

Mot céch tu nhién, v6i mdi n, ta xét ham so
F.(x)=f'(x)—a, f(x).
Khi d6, bai toan tré thanh chimg minh rang F, ludn c6 nghiém x_ e (a, b) vo1 moi
Nn. Bang cach phan tich nhu céc bai toan trudc, ta xét ham
H,(x)=e " f(x).
D& thay
H, (x)=e > (f'(x)-a, f(x)).

Tt gia thiét f(a) = f(b) =0, tacod

H.(a)=H,(b)=0.

Theo dinh 1y Rolle, va bién ddi ta duoc diéu phai ching minh. Dudi day la ching
minh chi tiét cho bai toan trén.

Chitng minh. V&i mdi nel], ta xét ham

H. (x)=e " f(x).

https://vjol.info.vn/index.php/tdm 121



Tap chi Khoa hoc Dai hoc Thu Dau Mét S6 2(81)-2026
Do f(a)= f(b)=0 nén
H.(a)=H,(b)=0.

Ap dung dinh 1y Rolle, ton tai X, €(a,b) sao cho

hay
f'(x,)—a,f(x,)=0.

bang thurc cudi cung suy ra

Bai toan dugc chirng minh.

Nhan xét 4.1. Bai toan trén la mot dang tong quat cuia Bai 3 trong Pé thi Olympic
Toén sinh vién toan quoc nam 2003 (Nguyén Van Mau et al., 2006). B¢ thu dugc két qua

clia bai toan do, ta chi can chon a, = 2002('\‘/5 —l). Phuong phap giai ching t61 dua ra
cho bai toan trén ciing truc dién hon phuong phap dugc dua ra trong tai liéu vira dé cap.

Nhin xét 4.2. Kho khin 16n nhat trong Bai toan 4 1a sy xuét hién cta diy tham sd
bat ky gin v&i ham sé va dao ham ctia nd. Viéc nhan thém ham mi chtra tham s twong
g dong vai trd quyét dinh trong viéc “hap thy” va “gom” chung lai thanh dao ham cuta
mot tich duy nhat. Bai toan nay cho thay ta ¢ thé sir dung ham mil trong viéc triét tiéu
cac tham s6 ty do va mot 1an nita cho thay thém vai tro ddc biét ctia ham mii trong giai
toan.

5. Két luan

Trong nghién ctru ndy, thong qua mot sb bai toan cy thé, chiing t6i da trinh bay mot
sO g dung clia ham mii trong viéc giai cac bai toan Olympic sinh vién. Bang cach phan
tich y twong va cac gia thiét cua bai toan, ching t6i dé xuat nhimg 10i giai pht hgp cho
ting bai toan cu thé. Cach tiép can nay rat hitu ich d6i véi nhimng doc gia quan tim dén
viéc nghién ctru va gidi cac bai todn Olympic sinh vién.

Trong cac nghién ctru tiép theo, chiing toi s& mé rong viée khai thac ham mii dé giai
cac dang toan khac nhau. Bén canh dé, chiing t6i ciing hudng dén viéc phan tich va khai
thac nhitng Gmg dung ctia mot s6 dinh 1y quan trong trong giai tich ciing nhu cac ham co
ban khéc trong viéc gidi cac bai toan Olympic sinh vién.

Loi cam on

Bai bdo nay dwoc hoan thanh dwdi sw hwéng dan ciia Thay TS. Nguyén Minh Dién,
t6i xin chdn thanh cam on Thay dd hwéng dan va hé tro t6i hoan thanh nghién citu nay.
Nghién ciu nay dwoc tai tro boi Truong Pai hoc Thu Dau Mot trong dé tai ma sé
DTSV.25.2-007.
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