NGHIEN CUU & TRAO DBOI

CUC TRI HAM NHIEU BIEN TRONG CAC MO HINH KINH TE TOAN

Pao Thi Trang
Truong dai hoc Cong Nghiép Thuc Phdm TP.HCM
TOM TAT

Trong bai viét nay, tac gia gisi thiéu lai phu(mg phap tim cyc tri cia ham hai bién va sau d6 téng quét hda
perO'ng phap cho ham nhiéu hon hai bién, véi mdi noi dung tac gia dua ra mot sé mo hinh kinh té ¢é minh hoa.
Y tuong chung cua phuo’ng phap 1a: thir nhat, tim nhung diém thoa diéu kién can cua diém cuec tri; thir hai, khao
sat dau cua vi phan cap hai tai nhiing diém thoa diéu kién can dé dwa dén két luan diém dang xét c6 phai 1a cuc
tri hay khéng. Vi muc dich tng dung nén cac két qua toan hoc dugc trinh bay khong dugc ching minh trong bai
viét.

1. PAT VAN BE

Trong cac md hinh kinh té toan, cac loai méd hinh ti wu co vai trd quan trong, Vi quy
cho cling muc dich cua hoat dong kinh té 1a cai ching ta bo ra phai nho nhat va céi thu vao
phai 16n nhat. Cong cu toan hoc chii yéu dé nghién ciru cac md hinh téi wu 1a 1y thuyét vé cuc
tri ham s6. Nhitng noi dung vira néu da dugc giang day trong hoc phan mé hinh toan kinh té &
truong dai hoc Cong Nghiép Thuc Pham Thanh Phé H6 Chi Minh. Tuy nhién, tac gia cho
rang vi nhiéu 1y do, trong d6 c6 1y do vé thoi lwong ma cac ndi dung nay dugc trinh bay chua
day du. Cu thé, ung véi mdi dang caa md hinh téi vu 1a mot tiéu chuan ti wu dugc néu ra,
diéu nay gay cam giac “roi rac” cho ngudi hoc. Ngudi hoc méi bt dau khé cé thé nhan ra
diém chung ciing nhu thiét 1ap méi lién quan gitta cac dang caa mo hinh téi wu. Boi thé, méi
c6 tinh huéng sinh vién phan hdi khi khdng giai duoc bai toan 1a: “Dang ndy em chua dugc
hoc” hay “Do em quén tiéu chuan t6i wu ctia n6”. Thuc té, tit ca cac md hinh téi vu (ké ca toi
wu hoa tuyén tinh) c6 trong hoc phan cua chung ta déu c6 ban chat 1a bai toan tim cuc tri ham
sb ¢6 rang budc hoic ty do.

2. NOI DUNG

Chng ta bit dau véi truong hop don gian nhét 12 cuc tri tu do cia ham hai bién, phan
nay dugc trinh bay twong d6i rd. Cac phan tiép theo 1a truong hop tong quét hda cia phan nay
nén tac gia chi gidi thiéu phuong phap va cac vi du minh hoa.

2.1. Cuc tri tw do ciia ham hai bién

Cho ham f(x,y) x4c dinh trén ; ? va ton tai vi phan toan phan cip mot
df = f.dx+ f dy tai diem (x,,Y,). Khi do, vdi céc s6 gia VX, VY ta co

f (X, +VX, Y, +VY) = f(X,, Y,) = df (X,, Y,) +o(1Nx2 +Vy? )

Ta c6 diéu kién can dé (x,,Y,) la diém cuc tri caa ham f(x,y) 1a
df (X,, ¥,) =0, VVX,Vy hay
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fx‘(xov yo) =0;
fyl (X01 yo) =0.

Khai trién Taylor tai (x,,Y,) dén vi phan cap hai ta dugc

dzf(xmyo) 2 2
F (% V% Yo V) = £ (45, Yo) = if (x5, Yo) + = 222+ 0 (Vi 4Vy?),

Suy ra diéu Kién du dé (x,, y,) la diém cyc tri cia f(x, y)la:
i) néu d?f (x,,y,) >0 thi (x,,Y,) ladiém cuc tiéu
i) néu d2f (x,,y,) <0 thi (%,,Y,) ladiém cuc dai

Do vi phan cap hai

d?f(x,y) = f,dx* +2f dxdy+ f _dy?

fo f,|[dx
=[dx dy]{ ; X..V}[ }
fy T, |Ldy

nén d2f(x,,y,) 1a mot dang toan phuong theo hai bién dx,dy véi ma tran la

{f{x f{v]
fxy fyy

Do d6, diédu kién du dé (x,, Y,) 1a diém cuc tri cia f(x,y) duoc phat biéu lai la:

iiiynéu H, = f, >0va Hy,=| % Y|>0 thi (x,,Y,) ladiém cyc tiéu;
Xy vy

iv)néu H,=f, <0va H,=|"% ¥|>0thi (x,Y,) ladiém cyuc dai.
Xy yy

Bai toan 1. Cho ham chi phi san xuét doi véi hai mathanglaC = Q° + Q,° - 6QQ,
, trong d6 Q_,Q, 1 sén lugng cua hai mat hang. Tim muc san luong dé chi phi san xuat 1a nho
nhét.

Giai. Ta c6 diéu kién can: (Ql,QZ) la nghiém cua hé
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1

j30,7- 6, = 0 fo, = Lo; o8

{Cé@l C(;1Q212|:6Q1 —6}
Coloz CQZQZ -6 6Q,

Vsi (Q,,Q,)= (0.0), cac dinh thuc con chinh

o i1,
R, - &Q, = ij §Q2 - EQl b ng’Qz): (O’O)
Q

Piéu kién du: Lap ma tran

6Q, -6
6 6Q,

nén (Q,.Q,)= (0,0) khong phai 1 diém cyc tri. Véi (Q,,Q,) = (2 2), céc dinh thirc

con chinh

H, =6Q, =0, H2=‘ =-36<0,

6Q, -6
6 6Q,

H,=6Q, =12 >0, sz‘ =108>0.

nén Q,.Q,) = (2 2) 1a diém cyc tidu. Vay (Q,,Q,) = (2 2) la mirc san Iuong lam
cho tong chi phi C dat cuec tiéu.
2.2. Cuc tri tw do ciia ham n bién

Bai toan: Tim cuc tri ham sb f (Xys-- X, ) X4c dinh trén mottap me D <0 ",

biéu kién can: Cho ham s6 f (x,,...,x.) xac dinh trén mot tapmo D0 ", diém
X0 =(x°,...,x.°)eD.Giasa f(x,..,x,) datcuc trity do tai x° vatdn tai cac dao ham riéng
capmot f,,Vithi f, (x°)=..=f, (x°)=0.

Diéu ki¢n du: Gia st f(x,,...,X,) ¢6 cac cac dao ham riéng cép hai Vi, j=1n lién
iXj
tuc trong 1an can diém x° thoa man dieu kién can la f, (X’)=..=1, (x’)=0.Pit
fX1X1 X1 %o L X1 X
H _ fX"2X1 XaX X2 Xk
k — ’

L L L L

X Xq X Xp X X
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i)néu H, >0,vk=1n thi x°=(x’,..,x°) ladiém cyc tiéu cia f(x,...x,) ;
i) néu (-1) H, >0,vk =1,n thi x°=(x°,...,x,") 1a diém cyc dai cua f(x,...x,).

Bai toan 2. Gia st san lwong Q cua mot loai hang hoa phu thudc vao vén K, lao dong
L vagiaban P theo congthirc Q =—K? —L*—~P* +12K + 6L +8P +5.

Hay xac dinh muc sir dung cac yéu té dau vao K, L, P sao cho san luong Q dat gia tri
I6n nhat.

Giai. biéu kién can: (K, L,P) la nghiém cua h¢
Q. =—2K +12=0;
Q =—2L+6=0;
Q. =-2P+8=0.
Giai h¢ ta duoc (K, L,P)=(6,34).

Piéu kién du: Ta co

Q|"<K:_2 Q:(L:O Q|"<P:0
QLKZO QLL:—Z Q,ip=0
Qe =0 Qn =0 Qpp =2
Ta duoc
-2 0 0
-2 0
H =-2<0;H, = 0 2=4>0;H3= 0 -2 0|=-8<0.
0O 0 -2

Vay (K,L,P)=(6,34) ladiém cuc dai cua Q. N6i cach khac, véi muc sir dung
K =6, L=3,P=4 sé&lam cho san luogng Q dat cuc dai.
2.3. Cuec tri c6 diéu kién ciia ham nhiéu bién

Bai toan: Tim cuc trj caa ham n bién f(x,...,x,) thoa m diéu kién (m<n)

9,(%;,-, %) =0;

gm(xi""’ Xn) :O'
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Pt
LG X Aoy A) = (Ko X))+ - 4,9, (%000 X,)
=1

la ham m+n bién va duoc goi 14 ham phu Lagrange.
biéu kién can: Giasir f,g,,...,g, codao ham riéng cip mot tai (x°,..,x°)va f dat

cuc tri thoa diéu kién (*) tai x° =(x1°,...,xn°). Khi d6 ton tai 2°,...,2_° sao cho

L, (¢)=9;() =0, =1m o
L (xlo,...,xno,ﬂlo,...,}tmo)=O,Vi:1,_n

X

Diéu kién du: Gia sir (x°,2%) =(%" 0 %%, 40, 4,”) 1a nghiém cia hé (**)va

ey Ay

-

f,g,....d, c6 dao ham riéng cap hai lién tuc tai (x°,2°). Pat

LX1X1 o inxk Lxﬂi Lxljm
H — LXkX1 o kaxk LXM& o kajm
k — " " 1
|_X1A1 . ka}q 0 cee 0
Lo L. o - 0

khi @6 tai diém tai (x°,2%):
i) néu (-1)" H, >0,vk=m+1,n thiham f dat cuc tiéu thoa diéu kién (*)tai x°
i) néu (—1)k H,>0,vk=m-+1,n thi ham f dat cyc dai thoa diéu kién (*) tai x°

Bai toan 3. Mot cong ty san xuat ba san pham véi san luong lan luot 1a X, Y, Z. Ham
téng chi phi san xuét cho ba san pham n6i trén 14 TC = X? +4Y?2 +2Z2 . Gia ban ba san pham
lan luot 12 p, =2, p, =1, p, =3. V&i von dau tu hét 1a 35, hoi nha san xuat nén diéu chinh
san luong mdi san pham & mirc nao dé tong doanh thu 1a 16n nhat.

Giai. Ta ¢c6 mo hinh bai toan nhu sau: Tim X >0,Y >0,Z >0 sao cho
R=2X +Y +3Z — Max véi diéu kien X?+4Y?+27%=35.

bat ham

F=2X+Y+3Z+A(X*+4Y?+22% -35)

biéu kién can:
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F,=2+2X1=0
F =1+8Y1=0
F,=3+4Z1=0
F = X?+4Y2422%-35=0

Giai hé nay ta duoc hai nghiém (X,Y,Z,1)= (4,%,3, _71)

Diéu kién du: Bai toan dd cho ¢6 n=3,m=1

Foc =24 Fo =0 F =0 F. =2X

F =0 Fr =84 R, =0 F,, =8Y

Fox =0 F,y =0 F,, =42 F,, =4Z
Taco

Fo. Fo Fo| |24 0 2x
. F,|=|0 81 s8y|;
2X 8Y 0

22 0 0 2X
F.| |0 81 0 8

I
Il
o
><-I-I= -<-|-|= M
2 s 0=
Tl
x
N
-
x
<

<

H. = I:Y I:Y I:Y _
I/ Ry, F, F, |0 0 41 4z
F,, R, F, 0] [2X 8 4z 0
. 1.1
Tai (X,Y,Z,/I)=(4,§,3,—j ta dugc
1 9 8
2
H,=|0 -2 4/=136>0;
8 4 0

0O 0 8

0 -1 12

-1
2

H,={0 -2 0 4|=-280<0.
0

8 4 12 0
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thoa diéu kién (—1)k H, >0,k =2,3 nén ham R dat cuc tai (X,Y,Z) :(4,%,3). Vay cong

4 Je 5 A 5 ’ 5 A 1 I r ~ H
ty san xuat cac san pham & muc san luong lan luot 4, > 3 luc d6 doanh thu s€ dat cuc dai.

3. KET LUAN

Qua trinh bay trén, tac gia hy vong viéc giai quyét cac bai toan vé mo hinh téi wu trong
kinh té c6 ap dung ly thuyét cuc tri ham nhiéu bién khong con 1a van dé kho khin ddi voi
ngudi hoc. Trong van d& ndy, nhitng viéc nguoi hoc can phai lam 1a truée hét, chuyén chinh
x&c md hinh kinh té thanh mé hinh kinh té toan; thtr hai, xac dinh dang cua bai toan vira duoc
md hinh héa xem n6 thudc dang nao di néu trén; cudi cing, st dung phuong phap twong ng
dé giai.
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