3. Két luan

Tim hiéu dic trung khong khi trong
thu Ho Chi Minh, c6 thé thdy rang, nhimng
dic diém ngir canh khac nhau da chi phdi
dén viéc lua chon céch thie su dung cac
yéu t6 ngdn ngir voi nhitng thang do danh
gia khac nhau dd gop phan phan anh siu
sdc birc tranh x3 hoi Viét Nam qua timg
thoi ki. Céc dic trung vé khong khi trong
116 dién ngdn thu nhur cac kiéu cau, tir ngir
xung ho va cac yéu t6 tinh thai khong chi
phan anh da dang btrc tranh lich s, xa hoi
ctia dan toc ma con dién dat va xac lap, duy
tri cac mdi quan hé x3d hoi cling nhu mbi
quan hé lién nhan giita nguoi tao lap dién
ngon va d6i twong tiép nhan. Pong thoi cac
yéu t6 ngdn ngit duge phan tich ciing gop
phén thé hién duoc quan diém, thai do tinh
cam phu hop vé6i ddi tuong giao tiép, ngir
canh giao tiép cua nha cach mang, nha vin
héa H6 Chi Minh.
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TOM TAT: Ning luc nghién ctru khoa hoc 1a mét trong nhiing ning luc quan trong can hinh thanh va
phat trién cho SV néi chung va SV chuyén nganh todn néi riéng. Day hoc cac hoc phan noéi chung va hoc
phan Giai tich n6i riéng gép phan quan trong vao muc tiéu phét trién ning lyc nghién ctru khoa hoc cho
ngudi hoc. Bai viét trinh bay khai niém vé ning lyc nghién ciru khoa hoc ciia SV Toan; nhimng biéu hién
vé ning luc va viéc phat trién nang luc nay thong qua day hoc hoc phan Giai tich trong chuong trinh dao
tao nganh Toan & cac truong dai hoc. Thong qua mot s6 vi du cu thé & hoc ph?m bude dau mo ta qua trinh
giang vién t6 chic day hoc theo dinh hudng phat trién ning lyc nghién ctru khoa hoc cho SV Toén, gop
phan phat trién phdm chét va nang lyc cho SV.

T khoa: Gidi tich toan hoc, nang luc nghién ciru khoa hoc, sinh vién toan.

TEACHING THE ANALYTICS TO THE ORIENTATION OF DEVELOPING THE
SCIENTIFIC RESEARCH COMPETENCE FOR MATHS STUDENTS

ABSTRACT: The scientific research competence is one of the important competences that needs to be

formed and developed for the students in general and Maths students in particular. Teaching the modules
in general and the analytics in particular (contributing) contributes significantly to the goal of developing
the scientific research competence for the students. This paper presents the concepts of the scientific
research competence of Maths students, the expressions of competences and the development of these
competences through teaching the analytics in the Maths curriculum of the universities. (By) Through
analysing some specific examples, this paper describes the teaching process to develop the scientific
research competence of Maths students contributing to develop the qualifications and the competence for
the students.

Keywords: analytics; scientific research competence; Maths student.

1. MO PAU NCKH cho SV ¢ nhing hinh thirc va mtrc

Céc truong dai hoc voi chuce nang la
trung tam nghién ctru khoa hoc (NCKH),
chuyén giao cong nghé khong chi don
thuan dung lai ¢ viéc truyén thu tri thic
khoa hoc co ban, khoa hoc chuyén nganh,
rén luyén ki ning nghé nghiép cho SV,

ma con ¢6 nhi€ém vu quan trong 1a té chuic

do phu hop. Nhu vay, trong qua trinh hoc
tap cua SV thi viéc trang bi va hoan thién
nang lyc NCKH bén canh nhiing nang luc
co ban khac 13 mot yéu cau rat can thiét.
Ning lyc NCKH ¢6 vai tro rat quan trong,
giup hinh thanh cho SV kha nang tu hoc,
tu nghién ctu, rén ki ndng phat hién va
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gidi quyét van dé trong cudc séng, gop
phan hinh thanh va bdi dudng nhimg
pham chét can thiét cua ngudi lao dong
méi... Nang lyc NCKH cua SV khong chi
dugc hinh thanh thong qua cic bai tap
16n, tiéu luan, chuyén dé hay cic dé tai
khoa luan tét nghiép... ma con cé thé
duoc hinh thanh va phat trién thong qua
qua trinh day hoc mdi hoc phan trong qua
trinh dao tao. Giai tich 1a mén hoc co so,
cac kién thirc dugc hinh thanh 13 nén tang
ctuia nganh dao tao toan hoc. Vi vay, viéc
day hoc hoc phan Giai tich trong chuong
trinh ddo tao gop phan quan trong trong
viéc phat trién nang lyc NCKH cho SV
chuyén nganh Toéan.
2. NOI DUNG
2.1. Phat trién ning luc nghién ctru
khoa hoc cho sinh vién toan
2.1.1. Nang lwc nghién ciru khoa hoc
Nang luc thuong dugc hiéu theo
nhiéu nghia khac nhau, va mdi cach hiéu
c6 nhiing thudt nglt tvong img. Nang luc
(Compentence) thuong goi la nang luc
hanh dong, 1a kha nang thuc hién hi¢u
qua mdt nhi¢m vy nao do, lién quan dén
mot linh vuc nhit dinh dua trén co sé
hiéu biét, k¥ nang, k¥ xao va su san sang
hanh dong. Tur d6, c6 thé thdy ning luc
la “nhiing kha nang, k¥ xdo hoc duogc
hay sén c6 cua c4 nhan nham giai quyét
cac tinh huéng xac dinh, cling nhu su san
sang vé mat dong co, xa hoi... va kha
nang van dung cac cach giai quyét van dé

mot cach co trach nhiém va hiéu qua

trong cac tinh hudng linh hoat bang
nhitng phuong ti¢n, bién phap, cach thic
phu hop” [3].

Theo Vi Cao Pam: “NCKH la mdt
hoat dong xa hoi hudng vao viéc kham
pha nhiing thudc tinh ban chét cta su vat
hién tuong trong thé gidi khach quan
nham phat trién nhan thic khoa hoc vé
thé gidi; hodc 1a sang tao phuong phap
moi va phuong tién k¥ thuat méi dé cai
tao thé gisi” [1].

Theo [3], ching tdi dong tinh va bd
sung, dé xuét thém, nang luc NCKH la
kha nang tim toi, sang tao ra nhiing tri
thirc khoa hoc mdi; hodac kham pha ban
chit va cac quy luat van dong cua tu
nhién, xa hoi va tu duy.

Céu tric ctia nang lyc NCKH ciia SV
toan gdm 3 thanh té chu yéu:

- Kién thire: Kién thic khoa hoc
chuyén nganh toan (KTKHCNT); Kién
thirc phuong phap NCKH vé toan (nghién
ctru co ban, nghién ctru tng dung,...).

- Ki nang: Ki nang xay dung dé tai
nghién ctru; Ki ning thiét ké nghién ctru;
Ki nang thu thap, phan tich va st dung
dir liéu; Ki nang 1ap ludn; Ki ning phé
phan; Ki ning viét bao cdo va trinh bay
bao cdo khoa hoc chuyén nganh toan.

- Thai do: Nhi¢t tinh, say mé khoa
hoc; Nhay bén vé1 su kién xay ra; Khach
quan, trung thyc, nghiém tuc; Kién tri,
can than khi lam viéc; Sang tao; Co6 tinh
than hop tac khoa hoc; Hoai nghi khoa

hoc, diing cam bédo v¢ chan li khoa hoc.
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2.1.1. Biéu hién ndng lwc nghién ciru
khoa hoc cua sinh vién todn

Theo Vii Cao Pam [1] va Nguyén
Giac Tri [3], mot SV ¢6 thanh t6 kién thirc
khoa  hoc nganh  toan
(KTKHCNT) trong nang lyc NCKH thi
trude hét SV dé sé:

1) Co kién thuce sau, rong vé toan hoc;

chuyén

2) C6 ki nang thu thap, sip xép, lua
chon thong tin can thiét vé toan hoc.

3) C6 ki nang lap luan va bién doi
toan hoc;

4) Biét tim toi, phat hién va giai
quyét cac van dé toan hoc dit ra va to
chirc thuc hién;

5) Biét két ndi cac kién thirc mén
hoc véi cac kién thuc co lién quan cta
mon hoc khac;

6) Biét sir dung ngdn ngir toan hoc dé
trinh bay rd rang, day du cac két qua
nghién ctru khoa hoc da dat dugc.

Day hoc céc hoc phén khac nhau o
chuyén nganh toan déu co thé phat trién
duoc nang luc NCKH cho SV toan. Bac
biét, hoc phan Giai tich véi dic diém triru
tuong cao do va nén tang cua toan hoc cao
cp c6 vai tro rit quan trong trong qua
trinh phat trién nang luc NCKH gép phan
phat trién pham cht va niang luc cho SV.

Trong khudn kho bai bao, chung toi
xin trinh bay mot s6 vi du khi day hoc hoc
phan Giai tich budc dau mo ta qué trinh
giang vién to chic day hoc theo dinh

huéng phat trién kién thirc khoa hoc

chuyén nganh gop phan phét trién ning
lwc NCKH cho SV.
2.2. Mot s6 vi du trong day hoc hoc
phan Giai tich nhim phat trién kién
thirc khoa hoc chuyén nganh gép phin
phat trién ning lwec NCKH cho sinh
vién Toan
2.2.1. Phat trién Iy thuyét di hoc

Vidul. Vé phép cong hiru han, cong
vo han

O chuong trinh toan hoc phd thong da
xét téng hiru han Sn = Zai
i=1

Vi a, 1a cap s cong; voi a; la cap sd
nhan. Khi d6 chung ta da thu duoc cac két
qua bd ich.

Vén dé dit ra:

- P6i voi tong vo han thi sao?

- Céac a, 1a cac sb nao d6; 1a cac ham
nao do thi sao ?

* Véi a, 1a cac s6, ta c6 chudi so:

S = Zan , tt nhién tong vo han S c6

n=1
quan hé véi téng hitu han S .

Néu ta dit » = S-S thi 15 rang
r.—>0 khi n—>oo. Hay no1 khac di,
téng vO han “chi hon” téng hiru han mdot
luong khong dang ké?

Véan dé dat ra: Tinh chat cua phép
cong vo han; va cac sb a, s€ can nhiing
diéu kién gi dé co duge mot téng vO han
V.V.

Chuong sau c6 Ly thuyét vé chudi so.
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* Vo1 a, 1a cac ham so, vo1 tong vo

han ta ¢6 chudi ham: S(x)= Zan (x)

n=l1
Van dé dat ra:
+ Khi nao c6 tong?
+ Tong 1a mot ham thé nao?
+ C6 thé mé rong dugc nira hay khong?
Chuong sau c6 Ly thuyét vé chudi
ham s6.

* (M6 rong) Vo1 a, la cac qua trinh

ngau nhién ta c6 chudi: &(x)= an (x)

n=1

C6 nhiéu két qua quan trong trong chuyén
nganh Ly thuyét qua trinh ngau nhién.

Day 1a sy phat trién logic vé 1y thuyét,
mot phat trién KTKHCNT cho SV.

2.2.2. Khai thdc, phdt trién cdc dinh ly
2.2.2.1. Khai thac gia thuyét, két luan cua
dinh 1y

C6 nhitng dinh 1y c6 thé khai thac, mé
rong giup SV cé thém kién thirc mén hoc
gop phan phat tién KTKHCNT

Vidu 2. Trong bai “Ham s6 lién tuc”
co dinh Iy sau:

Dinh 1y 1. Mot ham s0 lién tuc trén
[a,b] thi lién tuc déu trén doan do.

Pay la dinh 1y c¢6 cau trac don gian véi
gia thiét: Ham sd lién tuc trén doan; két
luan ham sd lién tuc déu trén doan do.

Vén dé dit ra: Gia sir cho ham f(x) lién
tuc trén (a, b), li€u co két luan duoc ham
f(x) lién tuc déu trén khoang d6 dugc hay
khong? C6 can thém diéu kién gi nira?

Vé 16gic chac chan 1a khong lién tuc

déu rbi. Vi néu lién tuc déu thi [2] da cé

ngay dinh 1y.
Chéng han, vi du: Ham  f(x) :l
X
lién tyc trén (0,1) nhung khéng lién tuc déu

trén (0,1).
Giang vién co thé giup SV bd sung,
thay d6i gia thiét dé duwoc két luan cua
dinh 1y.
Dinh 1y 2 : Néu ham f{x) lién tuc trén
(a,b) va ton tai lim f(x) , lim f(x)

hitu han thi f{x) lién tuc déu trén (a,b).
Chitng minh: (Y chinh). Tir gia thiét
lim f(x)=A4<+x :

xX—a+o

lim f(x) = B<+o0

A khi x=a
bat F(x) =< f(x) khi a<x<b
B khix=»b

Suy ra ham F(x) lién tuc trén [a,b]. Theo
dinh 1y 1) ham F(x) lién tuc déu trén [a,b],
do d6 ham f(x) lién tyc déu trén (a,b).

Vi ham don di€u va bi chan trén
khoang s& c6 gidi han phai va gidi han
trai, nén ta co:

Dinh 1y 3: Néu ham f{x) lién tuc, don
diéu va bi chan trén (a,b) thi lién tuc déu
trén khoang do.

Chtg minh: (Y chinh)

Gid st ham f(x) don di€u ting, bi
chan trén va bi chan dudi trén (a,b). Tu
gia thiét suy ra ton tai hitu han
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lim f(x)

lim , xli?}o f(x) . Theo dinh ly 2)
ta suy ra diéu phai chimg minh.
2.2.2.2. Huéng dan sinh vién chirng minh
dinh ly bang nhiéu cdch

O [2], c6 mdt sb dinh 1y ¢6 thé co cach
chimg minh khéc. Trong qua trinh day
hoc, giang vién cé thé hudéng dan cho SV
tim t0i1, kham pha nhiing khia canh khoa
hoc cua cac kién thac mic du d3 duoc
trinh bay trong gido trinh.

Vidu 3:

Dinh Iy 4: Néu ham f(x) lién tuc trén
[a,b] thi no dat can trén va can duoi

diing. Tiec la ton tai hai s6 X, , x, €la,b]
sao cho:
f)=max f(x) . f(x,)= min /()
Chitng minh:
Cach 1: (Xem chimg minh [2. Tr. 57])
Cdach 2: (Dya vao dinh ly trudoc do)
Ham f(x) lién tyc trén [a,b] thi bi chan trén
[a,b]. Tur do suy ra f(x) c6 can trén dung.
Goi: M= sup f(x)

[a,b]

Nhu vdy f(x) <M Vx€la,b] . Bay
gio ta gia thiét f(x) <M Vxela,b]. Vi
gia thiét  f(x)<M Vxela,b]
M — f(x)>0 Vxe€[a,b]. Do f(x) lién tuc

nén

trén [a,b] nén suy ra ham cling

1
M — f(x)
lién tuc trén [a,b]. Tir d6 suy ra ham s nay

cling bi chén, tic la tdn tai mot s6 C > 0

sao cho < C Vxe]la,b]

M~ f(x)

hay f(x)SM—% Vx € la,b].

Diéu nay trai v6i dinh nghia can trén ding,
Vay phai c0 it nhit mot diém x, € [a,b] sao

cho f(x)=M =max f(x) .

Tuong tu, ta chung minh dugc cé it

nhat mot diém x, € [a,b] sao cho:
f(x,)=min f(x) .

2.2.3. Huéng din sinh vién xdy dung va
thwe hién cdc chuyén dé hay dé tai
nghién cwru khoa hoc

Tir cic bai tap hay 1y thuyét ciia mot
chuong hay nhiéu chwong c6 thé dinh
hudng, goi mé cho SV tao dung “bai tap
16n”, cac chuyén dé hay dé tai nghién ctru
khoa hoc dé mé rong, dao sau va phat
trién va cung cd kién thuc.

Chang han, Chuong II: Phép tinh vi
phan ciia ham s6 mét bién [2, tr.83] co dé
cap dén cac tng dung cta dao ham: khao
sat ham s (chiéu bién thién, cuc tri, tiém
can,...). Dua vao 1y thuyét va cac bai tap,
giang vién c6 thé giup SV mé rong, phat
trién thanh cic chuyén dé hay dé tai
nghién ctru khoa hoc vé mot sé ing dung
cua dao ham.

Vi du 4. Hieong dan SV xdy dung chuyén
dé “Mot so ung dung cua dao ham”

Noi dung mot chuyén dé thuong cé 2
phan: phan tom tat 1y thuyét va phan khai
thac 1y thuyét 4p dung vao cac bai toan cu
thé. Giang vién c6 thé huéng dan SV thuc
hién timg budc dé cac em nim duoc cach

thirc thuc hién mot chuyén dé nhu thé nao:
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Budc 1: Giang vién huéng dan vé bd
cuc cta chuyén dé, giup cac em tim kiém
tai liéu, dinh hudng nghién ctru;

Budc 2: Co thé phan viéc cu thé cho
SV nhu yéu ciu cac em vé tim hiéu nhimng
g dung ctia dao ham, mdi tng dung hay
lay cac vi du minh hoa va hen ngay nop
san pham;

Budc 3: Xem san phdm ndi dung céc
em lam dugc, néu con sai sot hay thiéu,
chang han cic em con chua khai thac hét
cac tmg dyng vé dao ham, giang vién c6
thé tiép tuc dinh hudng b sung.

Budc 4: Sau khi SV da thu thap da noi
dung can thiét, giang vién hudng dan céc
em chap ndi cac san pham da tim kiém va
khai thac dugc trinh bay thanh mot
chuyén dé.

Budc 5: Giang vién cung SV ra soat lai
céc sai sot dé duge chuyén dé hoan chinh.

C6 thé trinh bay chuyén dé theo cau
truc sau:

A- Tém tdt Iy thuyét vé dao ham
B- Mot s6 bai tap ung dung dao ham

1. Tinh gia tri I6n nhdt va nho nhat
ciia ham s6

Trong [2] di c¢6 khai niém vé cuyc tri
ham sb, cach tim cuc tri cia ham sb trén
mot khoang. Van dé dat ra: Tim gia tri 16n
(nho) nhét ctia ham s f(x) trén doan [a,b].

Céch tim:

- Tim cyec trj ctia ham sb trén (a,b);

- Tinh f(a), f(b);

- So sanh f(a), f(b) céc gia tri cyc tri

cua f(x)trén (a,b) tor do suy ra gia tri lon

nhat, nho nhat cia f(x) trén [a,b].
Bai todn 1: Tim gia tri 16n nhat,
nho nhét ciia ham s6
f(x)=x-3x +5 trén [0,2].
Hudng dan giai: f(x) lién tuc trén
[0,2]. f (x)=3x"-3=3(x"-1) .
f(x)=0 x=1;x=-1.

x=1€(0;2).
fO)=5 /D=3 f2)=7.
vay:

min /(x) =/ (1)=3, max f(x) =f(2)=7
Bai toan 2: Tim gia tri 16n nhat va
nho nhat cua ham sb: yzm
trén doan [-1,1].

5

Huéng dan giai: TXD: xSZ :

Suy ra ham s6 x4c dinh Vxe [-1;1] .
Ham f(x) lién tuc trén doan [-1;1].

Ta co

f )= N
Do dé
min f(x) =f(1)=1, max f(x) =f(-1)=3
2. Chitng minh dang thirc, bat dang thirc

<0Vxe[-11].

a) Ham s6 c6 dao ham bang 0

GV goi y cho SV; Trong [2] da co:
Ham s c¢6 dao ham duong thi don diéu
tang, c6 dao ham am thi don di¢u giam.
Nhu vay ham s6 c6 dao ham bang 0 thi
sa0? Va ro rang: Néu mot ham s6 khong
d6i trong khoang (a, b) thi dao ham ludn
triét ti€u trong khoang d6. Bao lai ta co

dinh 1i sau:
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Néu ham s6 y=f(x) c6 dao ham trong
khoang (a, b) va f(x)=0, voi moi
Vx € (a,b) thi ham sé y=f(x) khéng doi
trong khoang (a,b).

Duya vao dinh 1y don gidn nay, ta co
thé 4p dung dé chimg minh dang thirc.

Bai toan: Chung minh A(x)=C
hing s v6i xeD

Phuong phap chung: Ta thuc hién theo
cac budc sau:

Budc 1 : Tinh A'(x), r6i khang dinh
A'(x)=0,vé1 xeD.

Bugc2:Chon x,eD = A(x,))=C

Bdi todn 3: Ching minh rang véi moi
X ta déu co:

cos’(x —a)+sin’(x—b)—
2cos(x —a)sin(x —b)sin(a —b)
=cos’(a—b)
Hudng dan giai:
Xét ham sd:
y=cos’(x—a)+sin’*(x—b)—
2cos(x —a)sin(x —b)sin(a —b)

Ta co:

' =—2sin(x —a) cos(x — a) + 2sin(x — b) cos(x — b)

+2sin(a —b) [sin(x —a).sin(x —b)—cos(x —a).cos(x — b)]
=—sin2(x—a)+sin2(x —b)—2sin(a —b).co(2x —a—b)

=2cos(2x—a—b).sin(a —b)—2sin(a —b).cos(2x—a—b) =0.

Vay ham sé khong doi. Ngoai ra ta con
co y=y(b)=cos’(a—b).
Vay y=cos’(a—Db)
Chu y: Ta c6 thé phat biéu bai toan
trén dudi dang: "Ching minh rang:
A=cos’(x—a)+sin’(x—b)—
2cos(x—a)sin(x —b)sin(a —b)

doc lap véix "

b) Sir dung tinh don diéu ciia ham sé

GV goi ¥ cho SV ¢6 thé sir dung tinh
don diéu cia ham soé dé chimg minh bdt
ding thite.

Dang 1) Trong mot sd bai toan, ta sir
dung dao ham dé xét tinh don diéu cua
ham s ta co:

- f(x) dong bién trén [a,b]
thi f(x)> f(a)voimoi x >a.
- f(x) nghich bién trén [a,b]

thi f(x)< f(b) véimoi x<b.

Bai todan 4:

Chung minh rang v6i moi x > 0 ta co:

x3 .
x—6—<smx<x.

Hudng dan giai:

Chung minh: sinx < x Vx>0.

bat f(x)=x—sinx véi x €[0;+x0) .
f(x)=1-cosx >0 Vx>0.

Ham s6 dong bién véi x €[0;+00).
Suy ra f(x) > f(0) véix >0.

Hay sinx < x Vx>0

3

Ching minh x—z—<sinx Vx>0

lam tuong tu véi dao ham bac 2.

Bdi toan 5: Chung minh rang v&i moi
x thudc doan [0,1] ta ludn co:

2
_ X
1-x<e XSl—x+7

Dang 2) Dé chimg minh bat dang
thirc f(x)>g(x) ta thyc hién nhu sau:
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+ Xét ham sd A(x) = f(x) - g(x).

+ Tim mién x4c dinh cua A(x).

+ Tinh dao ham cdp mot, giai phuong
trinh 4'(x) = 0.Tim nghi¢m.

+ Lap bang bién thién. Tir bang bién
thién suy ra bat dang thirc can chirmg minh.

Céc truong hop:

+ Chung minh f(x)> A(nghia la
chiung minh min f(x) > 4), ¢ day Ala
hang so.

+ Chung minh f(x)< A(nghia la
chimg minh max f(x)<4), ¢ day Ala
hang sd.

+ Néu phuong trinh /'(x) = 0 khong
giai duoc thi ta tinh dao ham cap hai, cap
ba dén khi nao xét dau duoc thi ta dimg.

Bai todn 6: Chitng minh bat dang thirc:
arctanx—% >In(1+x*)-In2 Vxe [%,1]
Hudng dan giai:

Bit dang thic can ching minh tuong
duong voi:
arctan x —In(1+ x7) > %— In2 Vxe [%,1]

Xét ham sd:

f(x) = arctanx—In(1+x*) Vxe [%,1]

Ta co:

. 1 2x  1-2x
X)= —_ =
/') l+x* 1+x* 1+x°

f(x)=0 < x= %
Lap bang bién thién va tir d6 suy ra:

£(x) z% “In2 Vxe[%,l] . Hay

arctan x—In(1+x?) > %— In2

1
Vxel[—,1
[2 ]

D6 1a diéu phai chting minh.

c¢) Sw dung dinh Iy Rolle, dinh ly
Lagrange

Pinh 1y Rolle va dinh ly Lagrange la
hai dinh ly co ban cua dao ham va cé
nhiéu ng dung thiét thyc. Khi day, GV
c6 thé giap SV sir dung dinh 1y Rolle,
dinh 1y Lagrange dé chung minh ding
thirc, bat dang thuec.

Dinh Iy Rolle: Gia su ham f(x) lién tuc

trén [a,b], kha vi trong (a,b), f(a) = f(b).
Khi do ton tai it nhat 1 diem ce(a,b)

sao cho f(c)=0.

Dinh ly Lagrange: Gia sw ham f(x)
lién tuc trén [a,b], kha vi trong (a,b). Khi
dé ton tai it nhdt 1 diém ce(a,b) sao cho
f(b)~f(a)=f(c)(b-a).

Nhdn xét: Pinh ly Rolle chi 1a truong
hop riéng cua dinh 1y Lagrange trong
truong hop f(a) = f(b).

Bdi todn 7: Chimg minh rang véi 2 sb
thuce a, b bat ky ta luén cé:

|arctanb—arctana | S| b—a |

Huéng dan gidi:

-Néu a=b thi dang thirc xay ra.

-Néu a #b , do vai trd clia a va b nhu
nhau, nén ta gid st a<b .

- Xét ham f(x)=arctan x, 10 rang f(x)

lién tuc trén [a,b], va ta co:

. 1
f (X)—W . Vx e[a,b]
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Theo dinh 1y Lagrange, ton tai

c € (a,b) sao cho

) = fa)=f(c) (b-a)
Suy ra

1
1+¢°

|b—a|<|b-al .

| arctan b —arctana | = ‘

D6 1a diéu phai chtimg minh.
Bai todn 8: [2, tr.139]. Gia st ham f(x)
kha vi trén [0,1],

fO) =1, f(1)=0.
Chtng minh rang ¢6 ¢ €(0,1)
dé f'(c) =c. Huéng dan gidi:

2

Xéthim  g(x)= f(x)—% .

Khidé g(x)=f(x)—x .
Dicbiét g (0)=1,g()=-1.

Vay ham g(x) khong dat cuc dai trén
[0,1] tai cac diém dau mut caa [0,1]. Do

do6 no dat cuc daitai c <(0,1) .

Vay g(c)=0 ,suyra f(c)=c .

3) Gidi phwong trinh, bat phwong trinh

C6 nhiéu phuong phap giai phuong
trinh, bat phuong trinh. Khi hoc vé dao
ham, GV ¢6 thé giup SV str dung dao ham
dé giai phuong trinh, bat phuong trinh.

a) Sur dung tinh don diéu cua ham s0

Binh 1y: Néu y = f{x) la mét ham lién tuc
va dong bién, g(x) lién tuc nghich bién trén
(o, ). Khi do ba phuwong trinh f(x)=a hodac
g(x)=b hodc f{x)=g(x) cé nhiéu nhdt la mot
nghiém.

Ching minh: Ta ching minh cho
phuong trinh  f(x)=a.

Gidsuco x,€(a,f) thoaman:

f(x)=a.

- Néu  x>x, thi f(x)> f(x,)f(x)
> f(x0) hay f(x)>a phuong trinh khong
co nghiém khi x > x, .

- Néu x<x, thi f(x)< f(x,) hay
f(x) <a phuong trinh khong c6 nghi¢m
khi x < x,.

Vay phuong trinh  f(x)=a c6 nhiéu
nhat 13 mot nghiém x = x, .

Vi¢c ching minh cho hai phuong trinh
con lai la tuong tu.

Bai toan 9: Giai phuong trinh:

Jr + x5 +x+7+Vx+16 = 14

Huéng dan giai: Tap xac dinh: x >5 .

bat

fx)=x +x=5+/x+T+/x+16

f'(x):1+ 1 1 >0
Wx 2Jx-5 2Jx+7 2Jx+16
,VvOImoi x>5 .

Ham f(x) ddng bién véi x e [5.+ ).
Mit khac ta thay f(9) =14 . Vay phuong
trinh da cho c6 mét nghiém x=9 .

Bai todn 10: Gidi bat phwong trinh:
JX+6 + Jx-2—f4-x >3

Huéng dan gidi:
TXD: D=1[2,4].
Xét ham sb:
f(x) =Jx+6 + Jx-2—f4-x

vol xeD.
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, 1 | 1
S )= i 2Nx—2  2A—x
Vx e (2;4).

>0

Suy ra ham s6 dong bién trén D. Lai c6
f(3) = 3, do d6 bit phuong trinh cé
nghiém x thi x €(3,+0) . Vay tap nghiém
la: T=[2;4]N(3,+0)=(3;4].

b) Sw dung dinh ly Rolle, dinh ly
Lagrange

Tu dinh 1y Rolleta co:

Néu ham f(x) ¢ f'(x) =0 c6 nghiém
duy nhat thi phwong trinh  f(x)=0c6
nhiéu nhét hai nghiém.

That vay, f'(x,) =0 conghiém la xo thi
c6 hai kha ning f'(x,) d6i ddu khi qua xo
hodc f'(x,)khong d6i dau khi qua xo.

Kha nang 1:

X X0

S'x) + 0 -

S () /v \
Khé nang 2:

X X0

f'(x) - 0 -

J () \ /

V61 khéd nang 1 xay ra thi phuong trinh
F(x)=0 co toi da hai nghiém. Véi kha

nang 2 xay ra thi phuong trinh f(x)=0
luén c6 mot nghi¢m.

Két luan chung: f "(x,) =0 c6 nghiém
duy nhit thi f(x)=0 c6 nhiéu nhét 13 hai
nghiém.

Bai toan 11: Giai phuong trinh:

X X0
Sl - U
S ()

/’

438 =3x+2. (%)

Huéng dan gidi:

Phuong trinh

()<= 2" +3"-3x—-2, Taco:

X X0

f'(x)| + 0 +

f(X) \

f(x)=2"In2 +3"In3 -3,

lim f/(x) = =3, lim f'(x) = +0,
f(x) =2"(In2)* + 3"(In3)* >0, Vx
Nén phuong trinh  f'(x) = 0 c¢6 ding
mdt nghi¢m. Suy ra phuong trinh f(x) = 0
c¢6 nhiéu nhit 2 nghiém,
ma f(0)=f(1)=0, nén x=0;x=1 Ia
hai nghiém cua phuong trinh. Vay phuong

trinh (*) c6 hai nghiém x=0; x=1.

24 TAP CHi KHOA HQC, S6 47, thang 7 nim 2021



* C6 thé con tiép tuc cac ung dung
khac cua dao ham...
3. KET LUAN

Trong qua trinh day hoc, béng viéc
khai thac, phat trién 1y thuyét cling nhu
cac bai tip ngay trong mot hoc phan hay
cac hoc phan voi nhau; giang vién c6 thé
gitip SV cing cd, bd sung, md rong kién
thirc khoa hoc chuyén nganh, rén luyén ky
nang phat hién va thyc hién dé tai gop
phan phat trién nang luc NCKH; dap ung
yéu cau d6i méi toan dién gido duc dai

hoc hién nay.
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