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TOM TAT )

Trong bai bao nay, chung téi trinh bay cac ndi dung chinh sau. Cac khai niém co ban vé dang
toan phuong. Bao gém: dinh nghia dang toan phuwong, dang toan phuong xéc dinh duong, dang toan
phuong xac dinh &m, dang toan phwong khéng xac dinh dau va dang toan phuong chinh tic. Céac
khai niém lién quan dén cuc tri cia ham nhiéu bién, nhu: curc dai, cuc tiéu trén moét mién, cuc tri co
diéu kién, cung véi cac diéu kién can va du dé xac dinh curc tri. Mot sé vi du minh hoa cu thé, cho

thdy cach &p dung dang toan phuong trong viéc tim cure tri cé diéu kién ctia ham nhiéu bién sé.

Twr khéa: Ham sé nhiéu bién sb, cuc dai, cuc tiéu, cuc tri, cuc tri cé diéu kién, dang toan

phuong, dang toan phuwong chinh tac

1. DAT VAN BE

Trong qué trinh gidng day cac hoc phan
Toan cao cép tai Trwong Pai hoc Céng nghiép
Quang Ninh, sinh vién da dwgc lam quen Vo
cac bai toan tim cwc tri cia ham sb nhiéu bién.
Tuy nhién, ndi dung gidng day chi yéu tap trung
vao cac bai toan tim cwec tri ty do, trong khi cac
bai toan cwc tri co diéu kién thuwong dwoc giao
cho sinh vién tw nghién ctru. Diéu nay gay
khong it khé khan trong qua trinh hoc tap, dac
biét khi sinh vién tiép can cac mén chuyén
nganh yéu cau kién thirc vé téi wu hoa. Chang
han, trong bdi canh thj trwong ¢ » mat hang
véi gia twong ng, ham loi ich biéu di&n mic do
hai long clia ngudi tiéu dung 1a mot ham nhiéu
bién sb. Néu nguwdi tiéu ding c6 ngan sach M,
van dé dat ra la: lwva chon sb lwong tirng mét
hang nhw thé nao dé tbi da hoa lgi ich ca nhan.
DPay 1a mét vi du dién hinh cho bai toan tim cuc
tri c6 diéu kién trong thuc tién. Nhdm giup sinh
vién hiéu va van dung dwoc cdng cu toan hoc
dé giai quyét cac bai toan dang nay, bai bao gidi
thiéu phwong phap s dung dang toan phwong
trong viéc xac dinh cyc tri cé diéu kién ctda ham
nhiéu bién, thdng qua cac vi du minh hoa cu thé.
2. NOI DUNG NGHIEN clU
2.1. Tém tat ly thuyét
2.1.1. Dang toan phwong

Dang toan phwong cia n bién

(%X,,%,,...,x,) la& biéu thirc c6 dang

f(xl,xz,...,xn)=Zn“zn:aijxixj (1)

i=1 j=1

Biéu thirc (1) goi 1a dang toan phwong
xac dinh dwong néu né ludn nhan gia tri dwong
vGi moi bd sb thwe x,,x,,...,x, khong dong thoi
bang 0.

Biéu thirc (1) goi 1a dang toan phwong
xac dinh am néu né ludn nhan gia tri am v&i moi
b6 sb thuc (x,,x,,...,x,) khéng ddng théi bang 0.

Mot dang toan phwong nhan ca gia tri
am va gia tri dwong goi la dang toan phwong
khong xac dinh (khdng xac dinh d4u) [3, tr272].

Dang toan phwong chinh téc 1a dang
toan phwong c6 dang

f=ayl +ay; +..+a,y, (2)

Dinh ly 1. Mot dang toan phwong » bién sb 1a
dang toan phwong xac dinh dwong khi va chi khi
n hé sb trong dang chinh tic (2) déu la cac sbé
dwong [5, tr273].

Pinh ly 2. Mét dang toan phwong » bién sb 1a
dang toan phwong xac dinh am khi va chi khi »n
hé sb trong dang chinh téc (2) déu |a cac s6 am.
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Ngoai ra, mét dang toan phwong khéng
xac dinh diu khi va chi khi trong cac hé sb &
dang chinh tac c6 ca hé sb dwong va hé sé am.
2.1.2. Binh nghia cwc tri.

Cho ham sb u= f(x,y) xac dinh trén
mién D, M,(x,,y,) |a mot diém trong cla D.
Goi ¥ la mét an can nao do cla diém M, ta
noi:

Ham u = f(x,y) dat cuc dai tai M, néu
v&imoi M eV thi, f(M)- f(M,)<0, gia tri
f(M,) goila gia tri cwe dai.

Ham u = f(x,y) dat cuc tiéu tai M, néu
voi moi M eV thi, f(M)-f(M,)>0, gia tri
f(M,) goila gia tri cyce tiéu.

Cwec dai, cuc tiéu goi chung 1a cuwc tri.

Nguwd&i ta goi cwe tri ciia ham u = f(x, ),
trong d6 cac bién sé x va y théa man hé thirc
g(x,»)=0 la cwe tri co diéu kién. [4, tr25].

Dinh nghia twong tw v&i ham » bién.
2.1.3. Diéu kién can cuta cwc tri.

Neu ham sO0 u= f(x,y) dat cwc tri tai
diém M, (x,,y,) ma tai d6 cac dao ham riéng tén
tai thi ching bang khéng tai diém do [4, tr26].
2.1.4. Diéu kién dua cua cwec tri.

Gia st M,(x,,y,) |a mot diém dirng cla
ham sbé u= f(x,y), ham f(x,y) c6 cac dao
ham riéng cép hai tai lan can cla M, ; cac dao
ham riéng 4y lién tuc trong lan can cia M, va
d’f(M,)=0.Khido:

Néu d’f(M,)>0 thi ham sb dat cuc
tiéu tai M, .

Néu d’f(M,) <0 thi ham sb dat cyc dai
tai M, .
2.2. Cac vi du.
Vi du 1. Tim cuec tri cia ham sb z=x* + )* thdéa
man diéu kién x+y=1 .
Giai:

Lap ham Lagrange

L(x,y,A) = f(x,y)+ Ag(x,y)
=X+ + Ax+y-1)

gx,y)=x+y-1=0

A 1
X=——= xX=—=

L =2x+1=0 2 2

Xet L =2y+1A=0 < :—g = :%
Li=x+y=1=0 |y iy 120 |i=-1

Ham sb ¢6 1 diém dirng G,%,—l]
L' =2,L),=0,L" =2 =d’L=2dx’ +2dy’
Tai diém (%%—1) = d’L = 2dx> +2dy", day 14
dang toan phuong xac dinh dwong. Vay ham sb
dat cuwc tiéu tai diém (l,lj, Zer _1 thda man
2°2 2
didu kién x+y=1.
Vi du 2. Tim cuc tri ciia ham sbé z=x+2y thda
man diéu kién x>+ 1> =5.
Giai:
Lap ham Lagrange
L(x,y,A) = f(x,y) + Ag(x, )

=Xx+2y+A(x* + )’ =5)

glx,y)=x"+y"=5=0

1

L =1+2xA=0 24

Xét 1L =2+2y2=0 <& y:—%
L =x"+y"-5=0 X4y —5=0

Ham sb c6 2 diém dirng (—1,—2,%), (1,2,—%]

Ll =24, L}, =0, L', =24 = d’L = 2Adx" + 2Ady’

s xy
+) Tai diém [—1,—2,%) = d’L=d +dy*, day la

dang toan phuong xac dinh dwong. Vay ham sé
dat cyec tiéu tai diém (-1,-2), z., =-5 thda man

diéu kién x* +y* =5 .
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+) Tai diém (1,2,-%) = d’L = —dx’ —dy®, day |2
dang toan phwong xac dinh am. Vay ham sb dat
cyc dai tai diém (12), z,, =5 théa man diéu
kién x* +y° =5
Vi du 3. Tim cwc tri cdia ham sé u=x+y+z
théa man diéu kién l+l+l=1
X y z

Giai:
Lap ham Lagrange

L(x,y,4) = f(x,y) + Ag(x, )

:x+y+z+}{l+l+l—lj

X y z
LLZI——ZZO
’ X =2
L}',zl—%:O Y =2
Xét i el2,
Li=1-—==0 111
z —+—+——1=0
X y z
L’—l+l+l—1:0
X y z

Vay ham sb c6 4 diém dwng: M(3,3,3,9),
N(-LLL1), P(L-1L1), Q(L1L,-11)
Y 22 22

Le=lp=p o=t o=l =L =0
20, 22 ,, 24
>dL="5dd + =5 dyt + 5 d
X y z

+) Tai diém (3,3,3,9)

2 2 2 2 2 2 2 A N N
=d L:de +§dy +§dz , day la dang toan
phuvong xac dinh dwong. Vay ham sb dat cuc
tiéu tai diém (3,3,3), u., =9 thda man diéu kién

111
—+—+—=1.

X y z

+) Tai diém N(-1,1,1,1)

= d’L =-2dx’ +2dy’ +2dz", day la dang toan
phuwong khoéng xac dinh ddu. Vay ham sb khéng
dat cuec tri tai diém (-1,11).

+) Tai diém P(1,-1,1,1)

= d’L =2dx* -2dy* +2dz*, day la dang toan
phuong khéng xac dinh dau. Vay ham sb khéng
dat cuc tri tai diém (1,-1,1).

+) Tai diém O(1,1,-1,1)

= d’L =2dx* +2dy* —2dz*, day la dang toan
phuong khéng xac dinh dau. Vay ham sé khéng
dat cuc tri tai diém (1,1,-1).

Vi du 4. Xét thi treong gébm hai mat hang (x, )
véi gia twong tng 1a (p, g). Giad s, s& thich
cla nguwoi tiéu dung dwgc phan anh théng qua
ham Igi ich tiéu dung:

f(x, y) =-3x"-2y" +2025.

Cho biét gia cta cac mat hang twong
tng la p=6($); ¢=4($), va thu nhap danh cho
tiéu dung 1a 2030($). Hay xac dinh lwong cau
ddi véi méi mat hang néu ngudi tiéu dung tbi da
hoa lgi ich ctia minh
Giai:

Ban chét cda bai toan nay la nguoi tiéu
dung c6 2030($) can mua bao nhiéu mé&t hang
x va bao nhiéu mat hang y sao cho lgi ich Ia
I&n nhat? Hay no6i mét cach toan hoc la: Tim
(x, y) sao cho ham loi ich

f(x, y) =-3x"-2y" +2025
la 1&n nhat véi didu kién 6x+4y = 2030
Ta c6 ham Lagrange la:

L =-3x>—2)" +2025+ A(6x + 4y —2030)
Véi g(x,y) =6x+4y-2030=0

L, =—6x+61=0 x=203
Xeét (L, =-4y+41=0 <4y =203
A=203

L) =6x+4y-2030=0
Khi d6 ta co. Tai diém (203, 203), v&i A =203
thi
L =-6,L",=-4,L" =0
x ¥y xy
= d’L =—6dx’ —4dy” .

Pay la dang toan phwong xac dinh am
cho nén ham lgi ich dat cwc dai tai (203,203).
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Nhw vay ngudi tiéu dung voi sé tién 2030($) thi
nén mua 203 san phdm x va 203 san phadm y
thi co lgi nhét.

3. KET LUAN

Xuét phat t» nhitng khé khd&n ma sinh vién
thwdng gap phai trong qua trinh hoc tap va
nghién ctru, dac biét la khi tiep can cac bai toan
tim cwc tri cé diéu kién ctia ham nhiéu bién. Bai

qua dé gidi quyét van dé trén. Cac vi du cu thé
dé xuét trong bai bdo d& minh hoa dwoc quy
trinh ap dung ly thuyét vao thwc hanh. Hon thé,
Vi du 4 cho thdy két qua thu duwoc cé thé van
dung dé giai quyét mot bai toan thuc tién trong
kinh t& hoc. Pay la phwong phap cé tinh hé
thdng, ngan gon, dé hiéu va phu hop dé hé tro
sinh vién trong hoc tap cling nhw nghién ctru
céac bai toan tdi wu cé rang budc sau nay.

bao nay da tébng hop lai mét sd phwong phap st
dung dang toan phwong nhw mét cong cu hiéu

TAI LIEU THAM KHAO

1. Chuic Hoang Nguyén (Chu bién), 2015. Gido Trinh Toan cao cap 1, NXB Dai hoc sw pham.

2. Nguyén Dinh Tri (Cha bién), 2006. Toan cao cap tap 1, NXB Gio duc.
https://huynhcam.wordpress.com/wp-content/uploads/2015/08/toan-cao-cap-tap-1.pdf

3. Nguyén Binh Tri (Chu bién), 2006. Toan cao cap tap 2, NXB Giao duc.
https://huynhcam.wordpress.com/wp-content/uploads/2015/08/toan-cao-cap-tap-2.pdf

4. Nguyén Dinh Tri (Chl bién), 2006. Toan cao cap tap 3, NXB Gio duc.
https://huynhcam.wordpress.com/wp-content/uploads/2015/08/toancao-cap-tap-3.pdf

5. Lé Binh Thay (Chu bién), 2012. Toan cao cap cho cac nha kinh té, NXB Pai hoc kinh té Québc dan.
https://mathlemin.wordpress.com/wp-content/uploads/2021/08/toan-cao-cap-2-le-dinh-thuy-
ilovepdf-compressed.pdf

6. Nguyén Quéc Hung, 2009, Toan cao cap va mét sd ing dung trong kinh doanh, Nxb Pai hoc
Quéc gia thanh phé H6 Chi Minh.

Thoéng tin cua tac gia:

ThS. Lé Thanh Tuyén

Giang vién Bé mon Toan, Trweong Dai hoc Céng nghiép Quang Ninh
bién thoai: +(84)989844610- Email: Halongxanh82@gmail.com

SOME EXAMPLES OF APPLYING QUADRATIC FORMS TO FIND
CONSTRAINED EXTREMA OF FUNCTIONS OF SEVERAL VARIABLES

Information about authors:

ThS. Le Thanh Tuyen
Lecturer of Mathematics at Quang Ninh University of Industryemail:
Phone +(84)989844610- Email: Halongxanh82@gmail.com

ABSTRACT:

In this paper, we present three main contents, including. Basic concepts of quadratic forms,
including: definition of quadratic forms, positive definite forms, negative definite forms, indefinite
forms, and canonical quadratic forms. Concepts related to extrema of multivariable functions, such
as: maximum, minimum on the domain, conditional extrema, along with necessary and sufficient
conditions to determine extrema. Some specific illustrative examples, showing how to apply quadratic
forms in finding conditional extrema of multivariable functions
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