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@ i EDUTOP

ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

TINH HUONG KHOI DPONG: Lwa chon téi wu trong kinh té

Trong doanh nghiép canh tranh thuan tdy san xuét 2 loai san phdm véi ham chi phi
két hop:

TC=3Q; +2QQ, +2Q; +10

V&i gia thi trwdng ctia san pham 1 1a $160 va gia cua san pham 2 1a $120.

Hay chon mét co ciu san lwong (Q,, Q,) dé ham lgi nhuan dat gia tri ti da.
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% TRUNG TAMBAO TAOTI A EDUTOP

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

((A)

L=

MUC TIEU

«  Hiéu dwoc khai niém cac diém cuec tri, diém dirng cta ham sb.

« Biét cach thwc hanh tim cac diém cuwec tri clia bai toan cwec tri tw do.

«  Biét cach thuc hanh tim cac diém cuec tri cha bai toan cwc tri cé diéu kién bang
phuwong phap nhan t&r Lagrange.

« Ung dung hai bai toan cwc tri d& gidi mot sd bai toan tbi wu trong phan tich
kinh té.

v1.0014105206 3
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ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

NOI DUNG

@ Bai toan cuc tri khéng co diéu kién (cwc tri tw do)
@ (Png dung bai toan cuc tri khéng co didu kién trong phan tich kinh té
@ Bai toan cuc tri co didu kién rang budc

@ ng dung bai toan cwec trj ¢ diéu kién rang buéc trong phan tich kinh té

T
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ok TRUGNG PATHOC KINH TE QUOC DAN

é‘f‘% TRUNG TAMBAO TAO TU XA EDUT©P

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

1. CU’C TRI KHONG CO DPIEU KIEN RANG BUOC

1.1. Khai niém cuwec tri cla ham sé ‘

1.2. Diéu kién can cla cuc tri

1.3. Diéu kién du cla cuc tri
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@ muctiolononn EDUTOP

ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

1.1. KHAI NIEM CU’C TRl CUA HAM SO HAI BIEN SO

Xét ham sd w = f(x, y) xac dinh va lién tuc trén mién

D={M(x,y):a<x<b,c<y<dj

Dinh nghia:

« Ta noéi ham sé w = f(x, y) = f(M) dat gia tri cwc dai tai diém Mo(Xo, Yo) thudéc D néu
f(M) < f(M,) v&i moi diém M(x, y) € D ma khoang cach tv M dén MO nhé hon r (r > 0,
nhé tay v).

« Ta ndi ham sb6 w = f(x, y) = f(M) dat gia tri cwc tiéu tai diém My(x,, Y,) thuéc D néu
f(M) > f(M,) v&i moi didm M(x, y) € D ma khodng cach ttr M dé&n MO nhd hon r (r > 0,
nho tuy y).

« Cuec dai va cuc tiéu dwoc goi chung la cwe tri. Néu ham sd dat cwe tri tai My(xo, Yo) thi
diém My(xo, Yo) dwoc goi la diém cuc tri.

v1.0014105206 6



@ i EDUTOP

ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

1.1. KHAI NIEM CU’C TRI CUA HAM SO HAI BIEN SO (tiép theo)

Vi du: Ham s6 w = x2 + y2 dat gié tri cwc tiéu tai diém O(0, 0)

Vi x2 + y2 > 0 vé&i moi (x, y) thudc can diém (0, 0)

Cau héi dat ra: V&i ham sbé bén ngoai diém cuec tri (0, 0) con diém cuwc trji ndo khac? Tim
chung nhw thé nao?

R& rang khéng thé chi dung dinh nghia. Vi vay can cé cong cu tét hon: Diéu kién can sé giup
ta tap chung vao ca diém hoai nghi, con goi la cac diém dirng.
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ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

1.2. PIEU KIEN CAN CUA CUC TRI

«  Ham sb w = f(x, y) = f(M) xac dinh, lién tuc va cé cac dao ham riéng trén mién D
D={M(x,y):a<x<bc<y<d}

«  Khi d6, néu diém My(x,, y,) 1a diém cwc tri ca ham sb thi tai diém My(x,, y,) tat ca cac
dao ham riéng cap 1 clia ham sb triét tiéu.

{W'X(x0 ¥,) =0

W' (Xg,Y,) =0 )

_o duoc goi la diém

> + W X
«  Diém My(x,, Yo) thoa man diéu kién (*) tirc 1a nghiém cua hé {W.
dirng cta ham w = f(x, y). g
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@5: nocriuslonom EDUTOP

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

1.2. PIEU KIEN CAN CUA CUC TRI (tiép theo)

 Nhan xét 1:
Tw dinh ly trén ta suy ra: Ham sb chi cé thé dat cwec trj tai cac diém dirng cha nd, nén
dé tim cac diém cwec tri ta chi can tim trong sb cac diém dirng.

 Nhan xét 2:
M6t diém la diém dirng cdia ham sbé thi chwa chac la diém cuc tri. Cho nén can
xétdiéu kién da dé mot diém dirng 1a diém cuwec tri.
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@ mocrilonon EDUTOP

ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

1.3. DIEU KIEN BU CUA CUC TRI (Chi xét tai cac diém dirng)

Gia st ham s w = f(x, y) = f(M) c6 diém dirng My(X,,Y,) va cac dao ham riéng cap 2 cua
ham so xac dinh, lién tuc tai My(x,,Y,)-

a,; &
a, a

a, = W;x(xo’yo); A, = W:(y(xo'yo)
Ay = W;x (Xo:¥0)7 @y, = W;y (X0 Y0)

«  Néu D < 0 thi diém My(xo,Yo) khdng phai 1a diém cwc tri ctia ham sé w = f(x, y)

vOi

21 22

«  Néu D > 0 thi diém My(xa,Y,) la diém cuwc tri clia ham sé w = f(x, y)
> ayq > 0 thi diém My(x,,y,) la& diém cuc tiéu ctia ham sb.
> ayq <0 thi diém My(X,,Y,) l& diém cwe dai cla ham sb.
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. TRUONG DATHOC KINH TE QUOC DAN

)" mONGTAMBAOTAO T XA

NEU DISTANCE EDUCATION CENTRE

CAC BU'OC GIAI BAI TOAN TiM cUC TRI CUA HAM SO
BAI TOAN: TIM CAC BIEM CU'C TRI CUA HAM SO w = f(x,y)

Bwéc 1: Giai diéu kién can (Tim cac diém dirng)
«  Tim cac dao ham riéng cap 1 va cap 2 clia ham sé w = f(x,y)

W.,W, W W =W W
X Xy yX yy

y xx )

L. W, =0 >
« Giai hé: . = nghiém My(Xo; Yo)

y

(Biém My(X,; Yo) dwoc goi la diém dirng clia ham sd)
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ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

CAC BUOC GIAI BAI TOAN TIiM CUC TRl CUA HAM SO

Bwdc 2: Kiém tra diéu kién du (tai tteng diém dirng réi két luan)

a, =f (x,,y,); a,="f(x,,Y,)
az1 - f;X(XO,yO) azz = fy"y(XO’yO)

a, a

12

«  Tinh dinh thirc cap 2: D =

21 22

Tai diém dirng My(Xo; Vo) thay X = X, ¥ = Y, vao D(x, y) ta dwoc D(x,; Yo)-
> Néu D(xy; yo) < 0 thi My(X,; Y,) khdng phai 1a diém cuc tri.
> Néu D(x,; o) > 0 thi My(xo; Vo) & diém cuc tri (ta xét tiép ay,)
= a,; >0 thi My(Xg, Yo) 1a diém cuc tiéu.
= a,; < 0thi My(Xg, ¥o) 1a diém cuc dai.

Nhw vy, {D >0 My(xg, Vo) 12 dim cuc tidu.
a, >0

D>0  _, My(x,, Yo) 12 diém cuc dai.
a, <0
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ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

ViDU 1

Tim cac diém cwec tri cia ham sé w = —x’ + 2y* + 6x° —9x + 8y
Giai:

Bwéc 1: Giai diéu kién can (Tim cac diém dirng)

« Tim cac dao ham riéng cép 1 va 2:

w, =-3x"+12x-9 > w_=-6x+12, w_=0

w, =8y’ +8 —->w =0, w =24y
<o W'x=0<:> —3x2+12x-9=0
iai hé: w =0 |8y +8=0

Giai hé ta tim dwoc 2 nghiém: (x,y) = (1, -1), (3, 1)
«  Ham sb c6 2 diém dirng la M, (1, =1) va M,(3, —1).
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ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

ViDU 1
Bwéc 2: Kiém tra diéu kién du (tai tteng diém dirng réi két luan)
« Tinh dinh thtrc cép 2:

=24y*(-6x +12)

W W
yX Yy

‘w" w'
_ XX Xy

_—6x+12 0
|0 24y

«  Xét tai trng diém dirng:
» TaiM,(1,-1): Tacd D(1, -1) = 24(-1)%(-6.1+12) =144 >0vaa;; =—6.1+12=6>0
nén M,(1, —1) la diém cuc tiéu.
» Tai My(3,-1): Taco D(3, —1) = 24(—1)*(—6.3+12) = =144 < 0 nén M,(3, —1) khoéng phai
la diém cwec tri.
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ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

ViDU 2
Tim cac diém cuwc tri cila ham s w =11x* +7y* —12xy —8x —18y + 36
Giai:
Bwéc 1: Giai diéu kién can (Tim cac diém dirng)
« Tim cac dao ham riéng cép 1 va 2:
w =22x-12y -8 ->w =22, w_=-12
w, =-12x+14y-18 —->w _=-12, w _=14
w' =0 22x-12y-8=0 22x-12y =8
. Gidihe: | 1 et Y
w' =0 -12x+14y-18=0 -12x+14y =18

Giai hé ta tim dwoc 1 nghiém duy nhat: (x, y) = (2, 3)
«  Ham sb cé 1 diém dirng duy nhat 1a M(2, 3).
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7" RINGTAMBAOTAOTY XA EDUTOP

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

Vi DU 2 (tiép theo)

Bwéc 2: Kiém tra diéu kién du (tai tteng diém dirng réi két luan)
« Tinh dinh thrc cép 2:

D= a11 a12 _ fo ny — 22 12 =164 >0
az1 a22 Wyx Wyy _12 14
D>0

« Nhan xét: { -0 VXY nén diém dirng duy nhat M(2, 3) la diém cuec tiéu.

1"
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é‘f‘% TRUNG TAMBAO TAO TU XA EDUT©P

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

2. ’NG DUNG BAI TOAN CU'C TRI KHONG CO DIEU KIEN TRONG KINH TE HOC

2.1. Lwa chon mtrc san lwong toi wu

2.2. Trwdng hop doanh nghiép déc quyén ‘
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€5 muctivplonjora EDUTOP

ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

2. ’NG DUNG BAI TOAN CU’C TRI KHONG CO DIEU KIEN TRONG KINH TE HOC
(tiép theo)

« Cac két qua trén tao co s& toan hoc cho viéc gidi cac bai toan téi wu. Bai toan tbi wu dat

ra muc tiéu t6i da hoa hodc tdi thiéu hoa gia tri ciia mdt ham sé, goi la ham muc tiéu:
w =f(X, y)

« Céac bién déc lap x, y dwoc goi la cac bién chon: ta phai lwa chon cac gia tri thich hop
cla chung d& muc tiéu dé ra dat dwoc mot cach tot nhat.

« M6t trong nhirng tién dé cua kinh té hoc thi trvéng 1a: cac nha san xuét theo dudi muc
tiéu t6i da hoa loi nhuan. Sau day la mét sé vi du phan tich hanh vi tdi da hoa loi nhuan
cua cla cac doanh nghiép.
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€5 muctivplonjora EDUTOP

ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

2.1. LA CHON MU'C SAN LUONG TOI LU

Xét doanh nghiép canh tranh thuan tuy san xuét 2 loai san pham vé&i ham chi phi két hop:
TC=TC (Qq, Qy)
Trong do: Q, 1a s6 lwgng san pham thir nhéat, Q, la s6 lwgng san pham thé hai.
Vi Ia méi trwéng canh tranh nén doanh nghiép phai chip nhan gia thi trwdng cla céac loai san
pham. V&i p4, p, la gia thi trwdng cla 2 loai san phdm, ham Igi nhuan cé6 dang:
T =pyQq + pQy - TC(Qy, Q)
Bai toan dat ra: Chon mot co ciu san lvong (Q,, Q,) dé ham Igi nhuan dat ti da.
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% TRUNG TAMBAO TAO Ti/ XA EDUTOP

P NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

viDU 3

Xét doanh nghiép canh tranh thuan tuy san xuét 2 loai san pham vé&i ham chi phi két hop:

TC=3Q;+2Q,Q,+2Q;+10
V&i gia thi trwdng ctia san pham 1 1a $160 va gia cta san pham 2 1a $120.
Hay chon mét co’ ciu san lwong (Q4, Qy) dé ham lgi nhuan dat gia tri tbi da.
B 1=—6Q -2Q, +160 > n,, =—6,7 =2
iai:

=-4Q,-2Q,+120 > n,, =-2,m,, =4
Bwéc 1: Lap ham tong loi nhuan

t=pQ, + p,Q, - TC(Q,,Q,)
n=160Q, +120Q, - (3Q% +2Q,.Q, +2Q; +10)
= 3Q° - 2Q —2Q,.Q, +160Q, +120Q, — 10
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@ mocrilonon EDUTOP

ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

viDU 3

Buw&c 2: Bai toan tré thanh tim (Q,, Q,) dé 1 — max.
Véan dé trén dwoc quy vé bai toan cuec tri khéng co diéu kién rang budc.
«  Giai diéu kién can:

> Tim cac dao ham riéng cap 1 va 2:

n, =-6Q, -2Q,+160 >, = 6,1, =-2

n, =-4Q,-2Q,+120 > n,, =-2,m,, =4
n,=0 (-6Q,-2Q,+160=0 (6Q,+2Q, =160
ST o 2.
> Giaihe: 1. _07)4Q,-2Q,+120=0 " |2Q,+4Q, =120

Q

> Giai hé ta tim dwoc 1 nghiém duy nhat: (Q,, Q,) = (20, 20)
> Ham sb c6 1 diém dirng duy nhat 1a M(20, 20)
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7" RINGTAMBAOTAOTY XA EDUTOP

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

viDU 3

« Kiém tra diéu kién du
> Tinh dinh thirc cap 2

a —6 -2
D A 1 12 N TE:Q1Q1 7-[:(31(32 — — 20 > O VQ1’Q2 > O
21 azz TEQZQ TEQZQZ _2 _4
D>0 . . 2 :
> Nhan xét: 2, <0 VQ,,Q, >0 nén diém dirng duy nhat M(20, 20) Ia diém cwc dai,
1

cling ddng thdi 1a diém ma tai d6 ham s dat max.
 Két luan: Khi (Q,, Q,) = (20, 20) thi 1 — max.
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ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

2.2. TRUONG HOP DOANH NGHIEP POC QUYEN

Xét trwdng hop mot doanh nghiép ddc quyén san xuét hai loai san pham véi ham chi phi
két hop: TC = TC(Q,, Q,)
Doanh nghiép ddc quyén dinh gia sdn phdm cla minh can c& vao chi phi san xuat va
cau cla thj trudng:
« Gia st cau dbi v&i cac san pham la:

Q,=D,(p,)<>p, =D/ (Q,)

Q, =D, (p,) <>p,=D,(Q,)

 Ham lgi nhuan cé dang:

n= p1Q1+p2Q2 & TC(Q1’Q2)
: Df ((11)'(21-|-D;1 (Qz)Qz - TC(Q1’Q2)

Cau hdi dat ra la chon co ciu san xuat (Q,, Q,) = bao nhiéu dé lgi nhuan cta doanh
nghiép dat gia tri cwec dai?
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% TRUNG TAMBAO TAOTI A EDUTOP

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

2.2. TRUONG HOP DOANH NGHIEP POC QUYEN (tiép theo)

Nhan xét: Du¢i géc d6 toan hoc, day la bai toan cwec tri tw do ciia ham 2 bién. Theo phwong
phap giai bai toan cwc tri cia ham hai bién ta xac dinh dwoc mirc san lwong EQ_Z dé n dat
cwc dai, tr d6 suy ra gia téi wu:

p.=D;(Q).p.=D;(Q,)

Vi du: Mét doanh nghiép ddc quyén san xuat hai loai sdn phdm véi ham chi phi két hop
TC=Q2+2Q,Q, + Q2+ 20
Cho biét ham cau dbi voi cac san pham doé nhw sau: Q, = 25 — 0,5p;, Q, = 30 — p,. Hay cho
biét mirc san lwgng Q,, Q, cho lgi nhuan toi da.
Giai:
* L&p ham Igi nhuén: n = p,Q, + p,Q, — TC
Tl gia thiét ta co: p, = 50 — 2Q4; p, = 30 - Q,
Tw do suy ra:
1= (50 — 2Q4) Q, + (30 — Q,)Q, — Q2 + 2Q,Q, + Q,2 + 20
n=-3Q.2 - 2Q,2— 2Q,Q, + 50Q, + 30Q, — 20
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€5 mmvcTinplon0 XA EDUTOP

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

2.2. TRUONG HOP DOANH NGHIEP DOC QUYEN (tiép theo)
« Giai diéu kién can:
> Cac dao ham riéng cap 1 va 2:

n, =-6Q,-2Q,+50 > n,, =-6;n,, =-2

QQ,

n, =—2Q,-4Q,+30 > n,, =-2n,, =4

QQ,

> Giai hé:

—2Q,-4Q, +30=0

6Q,+2Q,=50 (Q =7
= =
2Q,+4Q,=30  |Q,=4

{n'Q =0 {_GQ -2Q,+50=0
Y

Ham sb c6 mét diém divng duy nhét: (Q,,Q,) = (7,4)
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NEU DISTANCE EDUCATION CENTRE

TG HOP GIAO DUC TOPICA
2.2. TRUONG HOP DOANH NGHIEP DOC QUYEN (tiép theo)
« Kiém tra diéu kién du:
> Tinh dinh thirc cap 2:

TEQ1Q1 TEQ1Q1

6 -2
= =20>0,vQ,Q, >0

Q,Q, T[Q1Q1

a, <0

D>0
> Nhu’véy,{ g vQ,,Q,>0

nén diém dirng duy nhat (Q,,Q,) = (7,4) la diém cwc dai.

A Q=7 rpr——r p, =36
» Kétluan: 1 - max < Q-4 gia cho lgi nhuan t6i da

= p, =26

2
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é‘f‘% TRUNG TAMBAO TAO TU XA EDUT©P

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

3. CU’'C TRI CO PIEU KIEN RANG BUOC

| Lloan cuctrco gty kien

3.2. Phuvong phap nhan tr Lagrange ‘
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:j;% TRUNG TAMBAOTAO TU XA EDUTOP

NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

3.1. BAI TOAN CUC TRI CO DPIEU KIEN

« M6t nguoi tiéu dung phai ra quyét dinh mua sam hai loai hang hoa va gia s& ham Igi
ich (hay ham thoa dung) ctia ngwdi do 1a: U = U(x, y), trong dé bién sé U chi lgi ich
(86 thod man) ctia ngwdi do khi cd x don vi hang hoa th& nhat va y don vi hang hoa
thir hai. Tdm ly chung cta nguwdi tiéu dung la nhiéu hon it, tire 1a khi x va y cang 1én
thi U cang Ién. Tuy nhién, do tdi tién c6 han nén mudn mua dwoc nhiéu hon thir nay
thi nguwoi tiéu dung phai bét thir Kia.

«  Gia s, gia thi tredng cla cac loai hang hoa ma nguwdi tiéu dung mudn mua la p,, p,
va ngudi do chi co sb tién 1a b. Khi do, dé t6i da hoa dd thod dung U, ngwdi do chi
dwoc phép lwa chon x va y trong khudn khd rang budc vé ngan sach: p,x + p,y = b.
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ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

3.2. PHUONG PHAP NHAN TU’ LAGRANGE

Bai toan cwec tri cé diéu kién (Hai bién chon va mdt phwong trinh rang buéc):
Tim cac diém cuc trj ctia ham sb w = f(x, y) thda man diéu kién g(x, y) = b.
Trong moé hinh bai toan trén:

« X, y: dwoc goi la cac bién chon;

« w: dwoc goi la bién muc tiéu;

« f(x, y): dwoe goi la ham muc tiéu;

* g(x,y)=b: dwec goi la phwong trinh rang budc.
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: % TRUNGTAMBAOTAOTU XA EDUTOP
A NEU DISTANCE EDUCATION CENTRE

TO HOP GIAO DUC TOPICA

3.2. PHUONG PHAP NHAN TU LAGRANGE

Céc bwdc gidi bang phwong phap nhan tir Lagrange
Bwéc 1: Lap ham Lagrange

L =f(x,y) + Alb —g(x,y)]
Bwdc 2: Giai diéu kién can

Tim cac dao ham riéng cap 1 va 2:

L.L,L;L, =L,L,=L,L,=L,,=L:9=9,.9=0d,

L =0
L =0 — nghiém M(X,. ¥o); Ag

y

L =0 g(xy)=b

- Giai hé (Tim didm dirng):
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NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

3.2. PHUONG PHAP NHAN TU LAGRANGE

Bwéc 3: Kiém tra diéu kién du tai tirng diém dirng va két luan
« Tinh dinh thic cép 3:

|09 9| |09 9|
D=|g, L, L,|=|g, L, L |=D(xy,7)
gZ L21 L22 g‘y I_"yx I_"yy

*  Tai diém dirng My(X,. Yo); A, tacé D =D(x,,y,,A,)

> Néu D>0 thidiém My(x,. Y,) la diém cuwc dai

> Néu D<0 thidiém My(x. yo) la diém cuc tiéu
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ViDU

S dung phwong phap nhan t&r Lagrange tim cwc tri cia ham sb
w = 3X* + 5xy

v&i diéu kién x + y = 16.

Giai:

Trwde hét ta cha y f(x, y) = 3x2 + 5xy; g(x, y) = x +y; b =16

« Lap ham Lagrange: L = 3x2 + 5xy + (16 — x — y)

« Giai diéu kién can:

> Tim cac dao ham riéng cap 1 va 2:

L, =6x+5y-A—>L, =L =6L,=L =5
L =5x—-X —L, =L, =5L,=L =0
L, =16-x-y 9,=9,=19,=9,=1
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Vi DU
> Giai hé phwong trinh tim diém dirng:

L =0 6x+5y—-A=0—> A =6x+5y
L =0< 5X—A=0—> A =5x
L, =0 X+y=16

Tw 2 phwong trinh dau ta suy ra: 6x + 5y = 5x — x = -5y thé vao phwong trinh thr 3
-5y+y=16—->y=-4—->x=20—->A=100
Vay ham sb c6 mét diém dirng duy nhat M(20, —4); A = 100
«  Kiém tra diéu kién du (tai teng diém dirng)
Tinh dinh thirc cap 3:

09 g/ (09 g| [011
D=|g, L, L,|=|9, L, L,=|165=4>0 Vxy,A
g, L, L, |9, L, L, [150

« Vay diém dirng duy nhat M(20, —4) la diém cuc dai.
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3.3. Y NGHIA CUA NHAN TU LAGRANGE

Khi thwe hién gidi bai toan tim cwc tri ciia ham sd w = f(x, y) v&i diéu kién g(x, y) = b
bang phwong phap nhan t&r Lagrange:

Ta c6 ham Lagrange: L =f(x,y) + A[b—g(x,y)]

Gia str ham so dat cwc trj tai diém dirng M(x,, Yo); g Va Wy = Wy(b)

dw

Ta chirng minh duworc: w,(b) = dbo =4,

Do vay, gia tri A, chinh la gia tri w, — cén bién cua b, nghia la khi b tang thém 1 don vi thi
gia tri cuc tri w,, thay déi mét lwgng xap xi bang 2.
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3.3. Y NGHIA CUA NHAN TU LAGRANGE (tiép theo)

Vi du: S dung phwong phap nhan tlr Lagrange tim cwc tri ciia ham sb
w = 3x* + 5xy
v&i diéu kién x + y = 16.
- Ta da biét: Ham s6 Lagrange c6 diém dirng My (20, —4); &, = 100; w, = w(20, —4) = 800
« Néu diéu kién dwoc thay dbi thanh x + y = 17 (b tdng thém 1 don vi) thi gia tri cwc dai W, S€
tang thém xap xi A, = 100 don vi.
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4. BAI TOAN TOI PA HOA LOI iCH KHI CO RANG BUOC NGAN SACH

Xét co cau tiéu dung cé hai mat hang. Gia str, gia hang hoa th nhat va hai la p,, p, va
ngudi dé chi cé sb tién 1a b. Khi do, dé téi da hoa dd thoad dung u = u(x, y) nguwdi dé chi
dwoc phép Iwa chon x va y trong khudn kho rang budc vé ngan sach: p,x + p,y = b.

Bai toan: Chon (x, y) = ? dé& ham lgi ich u = u(x, y) dat cwc dai véi diéu kién

P1X + poy = b.
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ViDU 5

Gia slr nguoi tiéu dung cé ham lgi ich u = x04,y0.9
Trong diéu kién gia clia hang héa thir nhéat 1a 8USD, gia cla hang héa thi hai la 3USD va thu
nhap danh cho tiéu dung la 260USD. Hay xac dinh gié hang dem lai lgi ich toi da cho nguoi
tieu dung.
Giai:
Bai toan trén thwc chat 1a bai toan cwc tri ¢ diéu kién: Tim (X, y) sao cho ham s6 u = x04.y09
dat cwc dai v&i diéu kién 8x + 3y = 260.
« Lap ham Lagrange: L = x04.y%9 + %(260 — 8x — 3y)
« Giai diéu kién can:

Tinh cac dao ham riéng cap 1 va 2:

L, =0,4x°%y° —8L >L, =L =-0,24x"y** L, =L =0,36x°y"

L, =0,9x*y™ -3% —>L, =L, =0,36xy*L, =L =-0,09.x"y™
L =260-8x-3y 9,=9,=8g9,=9,=3
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Vi DU 5 (tiép theo)

L =0 0,4.x°°y* -8L=0 0,4.x°°.y" =8\
Gidihé: L, =0 < <0,9.x".y*" =31 =0 < <0,9.x*.y™" =3\
L =0 8x + 3y =260 8x +3y =260
0,4.x"°.y" 8 y

Chia theo vé hai phwong trinh dau trong hé, ta duoc —— 5L =2 5y=6x
! i e PEREHE SEHTRSER BONS TS 7 Doxy* 3 3x Y

Thay y = 6x vao phuwong trinh tht ba ta dwoc: 8x + 3.6x = 260
— X, = 10, y, = 60,25 = 0,3.10%4.60-01

« Vay c6 1 diém dirng duy nhat la: M(10, 60); A, = 0,3.1094.6070"
« Kiém tra diéu kién du:
« Tinh dinh thrc cap 3

0 g g9,/ 08 3

D=|g, L, L,=|8L, L, |=48L,-9L, —64L,
g, L, L, [3L,L,
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Vi DU 5 (tiép theo)

Vay D=48L,-9L, —64L, >0 vx,y,A (VilL;,>0;Ls; <0;L,, <0X,y, A >0)
« Tic la diém dirng M(10, 60) la diém cuc dai

« K&t luan: Gié hang cho lgi ich téi da Ia (x, y) = (10, 60).
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GIAI QUYET TINH HUONG
Xét doanh nghiép canh tranh thuan tuy san xuét 2 loai san pham v&i ham chi phi két hop:
TC=3Q; +2Q,.Q,+2Q; +10
Vé&i gia thi trwdng ctia san pham 1 1a $160 va gia cta san pham 2 1a $120.
Hay chon mét co ciu san lwong (Q,, Q,) dé ham Igi nhuan dat gia tri ti da.
Giai:
Bwdc 1: Lap ham téng Ioi nhuan
1=pQ, + p,Q, - TC(Q,,Q,)
n=160Q, +120Q, —(3Q? +2Q,Q, +2Q; +10)
— 3Q° - 2Q° —2Q,.Q, +160Q, +120Q, —10
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GIAl QUYET TiNH HUONG

Bw&c 2: Bai toan tré thanh tim (Q,, Q,) dé 1 — max.
Véan dé trén dwoc quy vé bai toan cuec tri khéng co diéu kién rang budc.
« Giai diéu kién can:

> Tim céc dao ham riéng cép 1 va 2:

n, =—6Q, -2Q, +160 - 1, = 6,1, =2

» Mo,

n, =-4Q,-2Q,+120 > n,, =-2,m,, =-4

QQ,

e ™0 [6Q-20,+160=0 _ [6Q,+2Q, =160
. - >
B |~ 4Q,-2Q,+120=0 " |2Q, +4Q, =120

> Giai hé ta tim dwoc 1 nghiém duy nhat: (Q,, Q,) = (20, 20)
> Ham sb c6 1 didm dirng duy nhét 1a M(20, 20)
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ey NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

GIAI QUYET TINH HUONG
Xét doanh nghiép canh tranh thuan tuy san xuét 2 loai san pham v&i ham chi phi két hop:
TC=3Q; +2Q,.Q,+2Q; +10
Vé&i gia thi trwdng ctia san pham 1 1a $160 va gia cta san pham 2 1a $120.
Hay chon mot co cau san lvong (Q,, Q,) dé ham lgi nhuan dat gia tri ti da.
Giai:
Bwdc 1: Lap ham téng Ioi nhuan
1=pQ, + p,Q, - TC(Q,,Q,)
n=160Q, +120Q, —(3Q? +2Q,Q, +2Q; +10)
— 3Q° - 2Q° —2Q,.Q, +160Q, +120Q, —10
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CAU HOI TRAC NGHIEM 1

DPiém dirng ctia ham sé f(x, y) = x2 +3xy + 2y2 - 5x + y —7 la:
A. (17, -23)

B. (1,-1)

c. (1,1)

D. (=23, 17)

Tra loi:

« Dap an dung: D. (-23, 17)

« Giai thich: Tim cac dao ham riéng cip 1 ctia ham sb va cho cac dao ham riéng do
bang khéng. Giai hé phwong trinh:
f' =2x+3y-5=0 (x=-23
{f'y =3x+4y+1=0 :{y:ﬂ
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CAU HOI TRAC NGHIEM 2

Xét bai toan tim cwec tri cia ham sé f(x, y) = 2x — 3y vé&i diéu kién x2 + 3y2=5
Khi thwe hién giam bai toan bang phwong phap nhan tir Lagrange, ta tim dwoc sb
diém dirng ctia ham Lagrange la:

A1
B. 3
C. 2
D. 4
Tra loi:

« Dapandungla: C. 2
«  Giai thich: Lap ham sb Lagrange, tim cac dao ham riéng cap 1. Giai hé phwong trinh
tim diém dirng, hé phwong trinh cé 2 nghi@m nén ham sbé Lagrange c6 2 diém dirng.
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BAI TAP 1
Tim cwc tri ctia ham sé:
w=3x*+2xy+4y*+x-3y+5
Goiy:
«  Thwc hién cac buwdc tim cuc tri ca ham sé.
« Ham sb c6 cac dao ham riéng:
W, =6x+2y+1
W' =2x+8y-3
+ Ham sb chi cé 1 didm dirng My(=7/22; 5/11).
«  Kiém tra diéu kién da: két luan dwoc ham sb dat gia tri cwe tiéu tai diém M,,.
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BAI TAP 2

Str dung phwong phap nhan tir Lagrange tim cwc tri cia ham so6 f(x, y) = xy vé&i diéu
kién 2x — 3y = 26

Hwéng dan:

 Lap ham Lagrange.

Tim diém dirng cGa ham sb Lagrange: ham chi cé 1 diém ding My(—6,4,2).
Kiém tra diéu kién du: két luan dwoc ham sb dat gia tri cwe tiéu tai M,(—6; 4).

v1.0014105206



c'.¢_\N|'| TE g,

@ i EDUTOP

oo NEU DISTANCE EDUCATION CENTRE TO HOP GIAO DUC TOPICA

TOM LUOC cuOl BAI

« Bai toan cuwc tri tw do ciia ham s la bai toan tim cac gia trj ctia bién chon trén mién
xac dinh cla ham s6 ma tai d6 ham sb dat gia tri Ién nhat (nhé nhat) trong pham vi
lan can dd nho cla diém do.

« DPé tim cuc tri tw do ctia ham sb, ta tién hanh tim cac diém dirng cia ham sé.
Sau d6, str dung diéu kién du kiém tra cac diém dirng tim dwoc co 14 diém cuc tri
hay khong.

« Bai toan téi da hoa Igi ich clia nha san xuat dwoc gidi thiéu véi 2 bai toan co ban 1a
lwa chon mlc san lwong tdi wu va lwa chon mde si dung yéu té dau vao tbi wu.

«  DAi vai cuce tri co diéu kién rang budc ta phai tién hanh tim cwc tri ctia ham sé khi cac
bién chon phai théa man 1 phwong trinh rang budc.

——
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TOM LUOC cuOl BAI

«  Phwong phap nhan tlr Lagrange duoc st dung dé tim cwc tri cé diéu kién rang budc.
Nhan t& Lagrange la mdt bién sbé dwoc dwa thém vao trong khi 1ap ham
Lagrange.Chung ta thwc hién tim cwce tri cia ham Lagrange va s dung diéu kién da
kiém tra ham sé cé dat cuec tri tai diém tim dwoc hay khéng.

- Trong phwong phap nhan tlr Lagrange, khi gia tri b trong diéu kién rang buéc tang
thém 1 don vi, ta khédng can giadi lai bai toan ma dwa vao y nghia cla nhan to
Lagrange dé biét (xap xi) gia tri cwc tri ciia bai toan mai.

« Bai toan tdi da hoéa loi ich khi cé rang budc ngan sach dwa ra la mét minh hoa cho
viéc sir dung bai toan cuec tri trong phan tich kinh té.

——
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