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CHUONG IIL. BAI TOAN TOI UU TRONG KINH TE

© M5 hinh t6i wu mdt muc tiéu, phuong phap Lagrange.
@ Mo hinh ham tiéu dung cia ho gia dinh.
@ MO hinh ham sin xuét.

@ Giai bai toan t6i uu phi tuyén bang Excel.
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MO HINH TOI UU (MOT MUC TIEU)

Bai toan QHTT C6 thé viét lai thanh
f= 2+ 3y — min f= 2x+ 3y — min
T+Y=35 (z,9) € A,
z,y >0 A= {(z,y):z+y=>5zy>0}

Dinh nghia

Mot bai toan t6i wu cuc tiéu 1a mot bai todn cé dang:

Cho truge: f: A—R
Tim: z, € A sao cho f(z,) < f(z) v6i moi z € A.
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Y NGHIA CUA MO HINH TOI UU

Leonhard Eu{er
e

@ auoteioncy
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UNG DUNG CUA MO HINH TOI UU

MH téi wu duge ting dung sau rong trong nhiéu linh vuc nhu:
e Mechanics (co hoc).
o Economics and Finaces (Kinh t& hoc va tai chinh hoc).
o Electrical Engineering (Ky thudt dién).
e Civil Engineering (ky thuat xay dung dan dung).
e Operations research (Van tru hoc).
o Control engineering (ky thudt diéu khién).
e Geophysics (dia vat 1y).
e Molecular modeling (m6 hinh héa phan tit).
o Computational systems biology (sinh hoc hé théng tinh toan).

e Machine Learning (may hoc).
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PHAN LOAI MO HINH TOI UU

@ Quy hoach tuyén tinh.
© Quy hoach phi tuyén.
o Téi wu tron.
o T&i wu 1oi.
o Téi wu khong 15i.
@ T6i uu roi rac hay t6i wu t6 hop.
@ T6i wu da muc tiéu.
@ Quy hoach ngau nhién.
@ Quy hoach dong. hoach Lipshitz, v.v.
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MO HINH TOI UU TRONG KINH TE - 1

Tap cac khé nang hay lwa chon cua tac nhan khi thuc hién hoat
dong kinh té dudc goi 1a tdp chap nhdn dbi véi hoat dong cia tac
nhan do, va ta thudng ky hiéu tap nay bdi D.
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dong kinh té dudc goi 1a tdp chap nhdn dbi véi hoat dong cia tac
nhan do, va ta thudng ky hiéu tap nay bdi D.

Trong mo hinh t6i wu tong quat, thi tdp chdp nhan tuong duong
véi tap A.
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MO HINH TOI UU TRONG KINH TE - 1

Tap cac khé nang hay lwa chon cua tac nhan khi thuc hién hoat
dong kinh té dudc goi 1a tdp chap nhdn dbi véi hoat dong cia tac
nhan do, va ta thudng ky hiéu tap nay bdi D.

Trong mo hinh t6i wu tong quat, thi tdp chdp nhan tuong duong
véi tap A.

Vi du nhu khi ngusi tiéu ding can mua mot méat hang X véi s6
luong 1a =, ngusi dé sé chiu "giéi han" béi kinh phi, va do d6 x sé
bi chan trén bdi mot con s6 M nhat dinh. Nhu vay
D={z:0<z< M}
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MO HINH TOI UU TRONG KINH TE - 2

Bién chon

Néu kha ning lua chon ciia tdc nhan dudc mo hinh héa bdi vecto
bien X = (z1,xs,...,x,) thl cic bién xq, ...z, dudc goi la cac
bién chon. Nhu vay,
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MO HINH TOI UU TRONG KINH TE - 2

Bién chon
Néu kha ning lua chon ciia tdc nhan dudc mo hinh héa bdi vecto
bién X = (x1,2y,...,7,) thi cdc bién 2, ..., z, dudc goi 1a cac
bién chon. Nhu vay,
e cac bién chon truc tiép thé hién kha ning lua chon cta tac
nhan,
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Néu kha ning lua chon ciia tdc nhan dudc mo hinh héa bdi vecto
bién X = (x1,2y,...,7,) thi cdc bién 2, ..., z, dudc goi 1a cac
bién chon. Nhu vay,
e cac bién chon truc tiép thé hién kha ning lua chon cta tac
nhan,
e cac bién chon 1a cic bién noi sinh.
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MO HINH TOI UU TRONG KINH TE - 2

Bién chon

Néu kha ning lua chon ciia tdc nhan dudc mo hinh héa bdi vecto
bién X = (x1,2y,...,7,) thi cdc bién 2, ..., z, dudc goi 1a cac
bién chon. Nhu vay,
e cac bién chon truc tiép thé hién kha ning lua chon cta tac
nhan,
e cac bién chon 1a cic bién noi sinh.

v

Trong mé hinh tbi wu tong quat, thi vecto bién X tuong duong véi
bién z € A.
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MO HINH TOI UU TRONG KINH TE - 2

Bién chon

Néu kha ning lua chon ciia tdc nhan dudc mo hinh héa bdi vecto
bién X = (x1,2y,...,7,) thi cdc bién 2, ..., z, dudc goi 1a cac
bién chon. Nhu vay,
e cac bién chon truc tiép thé hién kha ning lua chon cta tac
nhan,
e cac bién chon 1a cic bién noi sinh.

v

Trong mé hinh tbi wu tong quat, thi vecto bién X tuong duong véi
bién z € A.

Néu doanh nghiép muén chon mtc san luong dé tdi da héa loi
nhuan thi bién sdn luong 1a bién chon.
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MO HINH TOI UU TRONG KINH TE - 3

13 ham s6 (thusng duge luong héa va cé gid tri thuc) bicu dién
cho gi4 tri ma tdc nhan mudn dat ducc thong qua hoat dong kinh
té ctia minh. Nhu vdy, ham muc tiéu ciing 1a mot bién noi sinh.
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MO HINH TOI UU TRONG KINH TE - 3

13 ham s6 (thusng duge luong héa va cé gid tri thuc) bicu dién
cho gi4 tri ma tdc nhan mudn dat ducc thong qua hoat dong kinh
té ctia minh. Nhu vdy, ham muc tiéu ciing 1a mot bién noi sinh.

Trong md hinh t6i wu tong quat, thi ham muc tiéu tuong duong
v6i ham f.

Néu doanh nghiép mubn chon mtc san luong dé tdi da héa loi
nhuén thi bién 1gi nhudn 1a bién (ham) muc tiéu.
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BAT TOAN TOI UU QUY HOACH

Dinh nghia

Néu tap chap nhan dugc mo ta bdi cic phuong trinh, bat phuong
trinh thi bai todn t6i wu dugc goi 1a bai todn quy hoach.
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BAT TOAN TOI UU QUY HOACH

Néu tap chap nhan dugc mo ta bdi cic phuong trinh, bat phuong
trinh thi bai todn t6i wu dugc goi 1a bai todn quy hoach.

f= 2x+ 3y — min
(z,y) € A,
A= {(z,y):z+y=>5zy >0}

13 mot bai todn quy hoach (tuyén tinh).
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BAT TOAN TOI UU QUY HOACH

Néu tap chap nhan dugc mo ta bdi cic phuong trinh, bat phuong
trinh thi bai todn t6i wu dugc goi 1a bai todn quy hoach.

f= 2x+ 3y — min
(z,y) € A,
A= {(z,y):z+y=>5zy >0}

13 mot bai todn quy hoach (tuyén tinh).

Luu y: Néu hoac 1a ham muc tiéu, hodc 14 mot trong cic rang
budc khéng phai 1a ham tuyén tinh thi ta néi bai todn la quy
hoach phi tuyén.
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BAI TOAN QUY HOACH TONG QUAT TRONG

KINH TE

f= f(x) — max(min)
D={zeR} :g(x)<(>)b;v6ii=1,2,...,m}.
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BAI TOAN QUY HOACH TONG QUAT TRONG

KINH TE

f= f(x) — max(min)
D={zeR} :g(x)<(>)b;v6ii=1,2,...,m}.

Example (1.13 GT trang 45)

Mot doanh nghiép ¢6 ham tong doanh thu TR = 58Q — 0.5Q2 va
ham tong chi phi 7C = %Q?’ —8.5Q? 4+ 97Q + FC, trong d6 Q 1a
san luong, FC 1a chi phi ¢6 dinh. Bai toan xédc dinh san luong dé
miic lgi nhuén t6i da véi chi phi ¢6 dinh 1a FC < 400 dude mo
hinh héa thanh

7= 58Q —0.5Q% — (%Q?’ —8.5Q% + 97Q + FC) — max
FC < 400.
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Vi DU - DANH MUC PAU TU HIEU QUA
MARKOWITZ (Markowitz Efficient Set)

Danh muc Markowitz

e Harry Markowitz da mo hinh hoa qua trinh liwa chon danh
muc dau tu (Nobel kinh té 1990).

e Muc tiéu 1a tim céc ti trong chiing khoan trong danh muc dau
tu sao cho: gidm t6i mic 67 thiéu phuong sai (ttc 1a rii ro)
ctia danh muc dau tu ma van dat dugc mot mitc thu nhap
nhat dinh.
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Vi DU - DANH MUC PAU TU HIEU QUA
MARKOWITZ (Markowitz Efficient Set)

Danh muc Markowitz

e Harry Markowitz da mo hinh hoa qua trinh liwa chon danh
muc dau tu (Nobel kinh t& 1990).

e Muc tiéu 1a tim céc ti trong chiing khoan trong danh muc dau
tu sao cho: giam t6i mitc 67 thiéu phuong sai (titc 1 rii ro)
ctia danh muc dau tu ma van dat dugc mot mitc thu nhap

nhat dinh.
v
Véi dieu kién
n
n n Z €T;r; = T
f(@)=>> zx;s;; — min o
i=1j=1 Z r, =1
i=1

0<z;<1v6imoii=1.n.
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CUC TRI DIA PHUONG (local extrema) 1 - ON TAP

Cho ham s6 f(z). Ta néi f
o dat Cl;I’C tiéu tai ¢ néu c6 mdt khoang xung quanh ¢ sao
cho trén khoang dé thi ham f dat gid tri nhé nhat tai c,
e dat Cl;I’C dal tai d néu c¢6 mot khodng xung quanh d sao
cho trén khoadng dé thi ham f dat gid tri 16n nhat tai d,
o dat CI.I’C tI'l tai ¢ néu f dat cuc dai hoiic cuc tiéu tai c.
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CUC TRI BIA PHUONG 2 - ON TAP

Saddle Point

/ &Local Minimum
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CUC TRI PIA PHUONG 3 - ON TAP

f(p)=0

>0 0 <0 >0

f(p)=0

Theorem
Cho ham s6 f(z) xdc dinh va khd vi trén D.
o f dat cuc tiéu dia phuong tai c € D néu f'(c) = 0 va f' doi
dau tt am sang duong khi x t bén trdi c sang bén phdi c.
o f dat cuc dai dia phuong tai c € D néu f'(c) =0 va f' doi
dau ti duong sang am khi x ti bén trdi ¢ sang bén phdi c.
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CUC TRI PIA PHUONG 4 - ON TAP

Cho ham s6 f(z) xdc dinh va khd vi trén D.
o f dat cuc tiéu dia phuong tai c € D néu f'(c) = 0 va
f"(c) > 0.
o f dat cuc dai dia phuong tai c € D néu f'(c) =0 va f"(c) < 0.

Tim cuc tri dia phuong ctia ham s6 y = 23 — 922 — 48z + 52.
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CUC TRI TUYET DOI (GIA TRI LON NHAT VA
NHO NHAt) - ON TAP

Theorem
Cho ham s6 f(x) xdc dinh va khd vi trén [a,b] C R. Lic dé, ham
6 dat gid tri l6n nhat va nhé nhat trén doan |a, b]

| A\

Luu y.
Dé tim gid tri 16n nhat nhé nhét ctia f trén doan [a, b], ta tim tat
c& céc cuc tri trén doan [a, b] vA so sanh ching véi nhau dé tim ra
gi4 tri 16n nhat, nhé nhat.

A,
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GIA TRI LON NHAT, NHO NHAT 2 - ON TAP

Cho ham s6 f xac dinh béi o Trén doan [—2,8], ham s6
f dat gid tri 16n nhat tai
r = -2

o Trén doan [—2,14], ham sb

f dat gi4 tri 16n nhat tai
xr = 14.

“-____‘-‘-
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HAI BIEN - ON

Cuec tri ctia ham mot bien

absolute
A, Maximum
local
maximum

Saddle Point

/ &Local Minimum

X

absolute

o0 Ly minimum
minimum ¢

Cuec tri ctia ham hai bién
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CUC TRI CUA HAM HAI BIEN 2 - ON TAP

Dinh nghia
Cho ham s6 f(z,y). Ta néi f
o dat CUC tiéu tai (2, ¥,) néu c6 mot khoang xung quanh
(70, o) sao cho trén khoang d6 thi ham f dat gid tri nhé nhat
tal (2o, Y0),
o dat CUC dal tai (2o, ¥,) néu c6 mot khoang xung quanh
(70, Ys) sao cho trén khoang d6 thi ham f dat gid tri 16n nhat

tal (zo, o),
o dat CUC tI'l tai (2,,9,) néu f dat cuc dai hodc cuc tiéu tai
(%o, Yo)-

v
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CUC TRI BIA PHUONG 1 - ON TAP

- absolute
maximum

Saddle Point

/ {Local Minimum

X

ah_stlxlute o minimum
minimum
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CUC TRI PIA PHUONG 2 - ON TAP

Dinh ly

Cho ham s6 f(z,y) x4c dinh va kha vi trén D. Lic dé néu ham
s6 f dat cuc tri (dia phuong) tai (z,,%,) thi ta c6

{ fo(Zo,90) = 0
fo(To,Yo) = 0.
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CUC TRI CUA HAM HAI BIEN - ON TAP

Theorem

Cho ham s6 f(x,y) zdc dinh va khd vi cap 2 trén D. Gid si
iy, =0
=0

Dat A= f;lz(l'o, y0)7 B = .f;ly(xoa y0)7 C= f;lQ (:Eovyo)~

(%o, Yo) ld mot nghiém cia hé phuong trinh {
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CUC TRI CUA HAM HAI BIEN - ON TAP

Theorem

Cho ham s6 f(x,y) zdc dinh va khd vi cap 2 trén D. Gid si
iy, =0
=0

Dat A= f;lz(l'o, y0)7 B = .f;ly(xoa y0)7 C= f;g (:Eovyo)~

(%o, Yo) ld mot nghiém cia hé phuong trinh {

Q@ Néu A = AC — B% <0 thi diém (z,,%,) khong phdi la diém
cuc tri cua f.
Q@ Néu A= AC — B? > 0 thi (x,,Y,) ld mét diem cuc tri cia f.
o Néu A >0 thi diém cuc tri ay la diem cuc tiéu.
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CUC TRI CUA HAM HAI BIEN - ON TAP

Theorem

Cho ham s6 f(x,y) zdc dinh va khd vi cap 2 trén D. Gid si
g, =0

7 =0

Dat A= f;lz(l'o, y0)7 B = .f;ly(xoa y0)7 C= f;g (:Eovyo)~

(%o, Yo) ld mot nghiém cia hé phuong trinh {

Q@ Néu A = AC — B% <0 thi diém (z,,%,) khong phdi la diém
cuc tri cua f.
Q@ Néu A= AC — B? > 0 thi (x,,Y,) ld mét diem cuc tri cia f.
o Néu A >0 thi diém cuc tri ay la diem cuc tiéu.
o Con néu A <0 thi diém cuc tri ay la diém cuc dai.
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CUC TRI CO DIEU KIEN - HAM LAGRANGE

(LAGRANGE MULTIPLIER) - ON TAP

Gia s1t ta can tim cuc tri cua ham hai bieén

z = f(z,y),

véi dieu kien ¢(x,y) = 0.

Ham Lagrange

L(z,y,\) = f(z,y) + \p(z,y)

duge goi 1a ham Lagrange (tuong ting véi bai toan tim cue tri
trén) va A dugdc goi 1a nhan tuw Lagrange.
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CUC TRI CO PIEU KIEN 2 - ON TAP

Ta & chuyén bai todn tim cuc tri ¢6 diéu kién thanh bai toan
tim cue tri tw do nho ham Lagrange nhu sau:
Dinh ly

Néu (z,,9,) 1a diém cuc tri ctia ham f(x,y) v6i diéu kién
$(x,y) = 0, thi ton tai mot s6 A, sao cho (z,, Yo, o) 12 nghiém ctia

hé

(Lw+A%@w)=0
fo(x,y) + A (z,y) =0
(%w =0
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CUC TRI CO PIEU KIEN 2 - ON TAP

Ta & chuyén bai todn tim cuc tri ¢6 diéu kién thanh bai toan
tim cue tri tw do nho ham Lagrange nhu sau:
Dinh ly

Néu (z,,9,) 1a diém cuc tri ctia ham f(x,y) v6i diéu kién
$(x,y) = 0, thi ton tai mot s6 A, sao cho (z,, Yo, o) 12 nghiém ctia

hé

(Lw+A%@w)=0
fo(x,y) + A (z,y) =0
(%w =0

Didm (2o, Yo, Ao) dude goi la mot diém dung.
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DIEU KIEN DU CUA CUC TRI CO DK - ON TAP

Véi diém ditng (25, Yo, Ao), X6t ham s6

Lo(z,y) = f(2,y) + Aog(2,y)

va tinh
5%L, %L, 5L
2 _ - o 2
d Lo(xmyo) - 6 2 (Z'O, O)dl‘ +26 5y<x07y0>dxdy+ 6y2 (xmyO)dy )
trong do
o) o) B
%(xo, Yo)d + @(xoa Yo)dy = 0.

o Néu d?L,(4,9,) > 0 thi diém (2,, Yo, f (2o, ¥o)) 14 mot diém
cuc tiéu c6 dieu kién.

o Néu d?Ly(z4,9,) < 0 thi diém (24, Yo, f(Z0, ¥o)) 18 mot diém
cuc dai c6 dieu kién.
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DINH THUC HESSEN - ON TAP

Dinh thic Hessen

L// L// ¢/
BB xy az
He By Ly 0y == (L) — 2L, 8.6), + Ly, (61,)°)
x Y

o Néu H(xy, Yo, \o) > 0 thi (20, Yo, f (70, Yo)) 1 moOt cuc dai clia
f véi diéu kién ¢(z,y) = 0.

o Néu H (24, %o, o) < 0 thi (24, Yo, f(Te,¥o)) 1a mot cuc ticu ctia
f véi dieu kién ¢(z,y) = 0.
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Tim cyc tri clia f(x,y) = 22 + 5y v6i (z,9) 1a cdc diém nam trén
elip 922 + 16y = 144.
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CUC TRI NHIEU PIEU KIEN

Xét bai toan

f(z1,...,z,) — min(max)
gi(z1,...,x,) =0,i=1,2,....m

Ham Lagrange

£(xla"'7xn7Al7"'7Am) :f+z>\lgl
i=1
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HAM LAGRANGE - VI DU

Example
Bai toan
f(z1, 9, x3) = 429 — 223 — min
r24+22=1
21’1 — L9 — T3 = 2

Co6 ham Lagrange

L= 4%2 — 2.’173 I )\1(1’% == .Tg — 1) aF )\2(21131 — L9 — X3 — 2)
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DIEM DUNG CUA HAM LAGRANGE - 1

Diem ding

Diém dimg ctia ham Lagrange 13 nghiém ctia hé phuong trinh
oL
—=0v6ij=1,...,n
ox;
oL Ovéijg=1
—=0v6ij=1,...,m
5)\7 ] ) Y
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DIEM DUNG CUA HAM LAGRANGE - 1

Diém ding

Diém dimg ctia ham Lagrange 13 nghiém ctia hé phuong trinh
oL
—=0v6ij=1,...,n
ox;
oL Ovéijg=1
—=0v6ij=1,...,m
5)\7 .] ) Y

Example

| \

f(.’El, 1‘2,173) = 4$2 — 2173 — min
?24+a22=1
2:51 — X9 — X3 = 2

L =4my — 2z3 + M(xd + 22 — 1) + Ma(221 — 22 — 23 — 2).
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PIEM DUNG CUA HAM LAGRANGE - Vi DU

Example
L =4my —2z3 + Mz + 22 — 1) + W22 — 22 — 23 — 2).
Diém dimg ctia ham Lagrange (hay ciing la clia bai todn) la
nghiém cua hé
oL
iy
ox
oL _,
oL =
—=0v6ij=1,...,n 55’2
o) % _,
0L s 1 e
5—>\j—0V(31j— yee,Mm gzg
I
oL _,
Sho
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PIEM DUNG CUA HAM LAGRANGE - Vi DU

E:O 2)\1$1+2)\2 —

%‘% 4+2\z9 — Xy =0

5—:0 s —2—)\2 =

5P r?+zi—1 =0

— =0 2.’171—1'2—373—2 =0

oA

LY

5o |
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PIEM CUC TRI LA MOT DIEM DUNG

Dinh ly
Cho bai toan

f(z1,...,2,) — min(max)
gi(z1,...,x,) =0,i=1,2,....,m

Néu 2° = (29,29, ...,2%) 13 mot diém cuc tri ctia bai todn trén thi
né phai 1a diém dimg ctia ham Lagrange tuong ting. Nghia 13 phai
ton tai A1, Aa, ..., Ay sao cho

5£
( ), 28 A, A) =0vEi =1,....n

5)\ O x A, A =0v6ij=1,....m
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PIEM DUNG LA MOT BPIEM CUC TRI

Dinh nghia - Dinh ly

Ma tran H sau dudc goi la ma tran Hessian tuong tng:

r ... g .. 9o ]
0 0 ox1 0xn
... dgm .. gm
H— 0 0 ox1 OTn
= |\ém ... d@ &L .. _L
511 511 5:1?% 537716371
Sgr ... dg O .. L
Ldxn 0Ty,  0x10Tn ox2

Diém ding nao lam cho ma tran H zdc dinh duongla diém cuc
tiéu, ngudc lai néu xéc dinh 4m thi 1a diém cuc dai. Hon nita, néu
ham muc tiéu f 1a [o7 thi cdc diém cuc tiéu, cuc dai Ay con 1a cdc
gia tri nhé nhat (min), gid tri 16n nhat (max).
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BAI TOAN TOI UU TRONG KINH TE

Do mot s6 tinh chat trong kinh té, cing nhu giéi han ctia ndi
dung chuong trinh nén ta sé ludn gia thiét

e cac bai toan toi wu déu c6 nghiém.

Lic &y, ta c6 thuit toan dé gidi bai toan t6i wu bang nhan tit
Lagrange nhu sau:

© Viét ham Lagrange tuong @ Thé cac diém ding vao
ing cua bai toan. ham muc tiéu dé suy ra

. [ a2 . nghiém tdi wu.
@ Tim céc diém dung. S
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BAI TOAN TOI UU TRONG KINH TE - VI DU

f(z1,x9,23) = 45 — 2x3 — min
2423 =1
21‘1 — X9 — I3 = 2
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BAI TOAN TOI UU TRONG KINH TE - VI DU

Example

f(z1,x9,23) = 45 — 2x3 — min
2423 =1
21‘1 — X9 — I3 = 2

L= 41’2 — 2[)’23 + )\1(1’? ol ZE% — ].) + )\2(21’1 — X9 — X3 — 2)

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 14 thang 5 nam 2020
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BAI TOAN TOI UU TRONG KINH TE - VI DU

f(z1,x9,23) = 45 — 2x3 — min
JJ% +x% =1
21‘1 — X9 — I3 = 2

L= 41’2 — 2[)’23 + )\1(1’? ol ZE% — ].) + )\2(21’1 — X9 — X3 — 2)

Diém dimg 14 nghiém ciia hé:

2)\11‘1+2>\2 =
4+2)\1.’L'2—)\2 =0
—2—)\2 -
tai-1 =
2$1—.’L’2—$3—2 =0
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BAI TOAN TOI UU TRONG KINH TE - VI DU

f(z1,x9,23) = 45 — 2x3 — min
JJ% +x% =1
21‘1 — X9 — I3 = 2

L= 4.172 — 2[)’23 + )\1(1’? ol ZL'% — ].) + )\2(21’1 — X9 — X3 — 2)

Phuong trinh thit 3 cho ta
A2 = —2. Do d6, hé tuong duong

2Miz1 +2X =0 Vot

Diém dimg 14 nghiém ciia hé:

44+2 19 — XNy =0 Mz —4 =0
—2—-X =0 A+ 20z +2 =0

2 21 _
zi+z3—1 =0 Ay = —2
2$1—.’L’2—$3—2 =0 x%_i_x%_l =0
200 —x9 —x3—2 =10
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BAI TOAN TOI UU TRONG KINH TE - VI DU (TT)

Example
f(z1, 29, 23) = 49 — 223 — min
2422 =1
2£L'1 — X9 — I3 = 2

L= 4,I2 — 2.T3 ol )\1(.’17% == IL’% — 1) = )\2(21’1 — X9 — X3 — 2)

2)\11‘1—4 = (0 T :)%
44+2M22+2 =0 T2 =37

Ay = —2 <~ Ay =2

#4+ri—-1 =0 2422 -1 =0
2%1—1‘2—%3—2 =0 21‘1—[172—(153—2 =0
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BAI TOAN TOI UU TRONG KINH TE - VI DU (TT)

f(z1, 29, 23) = 49 — 223 — min
a:% +ri=1
2£L'1 — X9 — I3 = 2

L= 4,I2 — 2.T3 ol )\1(.’17% == IL’% — 1) = )\2(21’1 — X9 — X3 — 2)

T =2 1 :*_213
iy = T2 =%
; _5 = =2
> A2 =13
24+a2-1 =0 1= ;
201 —x9—23—2 =0 T3 =N~
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BAI TOAN TOI UU TRONG KINH TE - VI DU (TT)

Example
f(z1,29,23) = 49 — 2x3 — min
?+zi=1
21‘1 — X9 — I3 = 2

L= 4,I2 — 2.T3 ol )\1((13? == IL’% — 1) = )\2(2561 — X9 — T3 — 2)

_ 2
2 X A = +/13
Z2 :)\_1 )\2 22
¥l —in =ik
= _ 3
= vt
3 A1 T3 =:|:\/—1—3—2
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BAI TOAN TOI UU TRONG KINH TE - VI DU (TT)

Example

Céc diém dimg ctia ham Lagrange 1a

(1,29, x3) = \/LT?,’ — 73 \/LT:«; — 2) tng véi (A1, A2) = (V13,2)
(21,22, 23) = (TB, 5, 5 —2) g voi (A, ho) = (—VT3,2)
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BAI TOAN TOI UU TRONG KINH TE - VI DU (TT)

Example

Céc diém dimg ctia ham Lagrange 1a

(1,29, x3) = \/LT?,’ —\/iﬁ, \/LT:«; — 2) tng véi (A, \2) = (V/13,2)
T2, A gh—2) g vl (A, ) = (—V13,2)

Thé vao ham muc tiéu ta dudc

2 3 7
fgﬁ’_\/_rs’ﬁ_2) —321l

2 3 7 —
— e, e~ —2) = 112111
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BAI TOAN TOI UU TRONG KINH TE - VI DU (TT)

Example

Céc diém ding ciia ham Lagrange 1a

(1,29, x3) = \/wa —\/iﬁ, \/Lﬁ — 2) tng véi (A, \2) = (V/13,2)
(01,22, 23) = (F5, 5, 5 —2) g voi (A, ho) = (—VT3,2)

Thé vao ham muc tiéu ta dudc

2 —

Do dé, ham s6 dat cuc dai 1a 11.2111 tai
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BAI TOAN TOI UU TRONG KINH TE - VI DU (TT)

Example

Céc diém ding ciia ham Lagrange 1a

(1,29, x3) = \/wa —\/iﬁ, \/Lﬁ — 2) tng véi (A, \2) = (V/13,2)
(1,22, 73) = (T: 5o 5 —2) g véi (A, h) = (—V/13,2)

Thé vao ham muc tiéu ta dudc

2 —

Va dat cuc tiéu 1a -3.2111 tai
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BAI TOAN TOI UU TRONG KINH TE - VI DU (TT)

Example

Céc diém dimg ciia ham Lagrange 1a

I
e
;
w

[\)
N—

(1,72, 73) = (Fg, — A5, o5 — 2)  {ing v6i (A, ho)
F2, A 2L —2)  dmg voi (A, Ag) = (—V13,2)
Thé vao ham muc tiéu ta dudc
2 3 7 —
f ETE’ -2, L -2)=  -3211
2 3 7 —
f(-& 3 -F&-2)= 121

Suy ra, nghiém t6i wu ctia bai toan 1a
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BAI TAP 1

Golf balls

Mr. T, ngudi diéu hanh hang san xuat banh golf GB, da phat
trién mot moé hinh 1gi nhuan phu thudce vao z, sé luong banh béan
ra hang thang (don vi nghin tréi), va y, sd gid quang céo hang
thang. M6 hinh dugce cu thé bsi ham sb:

z = f(x,y) = 48z + 96y — 2 — 2zy — 9°,

trong d6 z c6 don vi 1a nghin $. Hang san xuat trong dieu kién chi
phi sdn xuat va quang cao cho béi

20x + 4y = 216.

Tim z,y dé t6i da hoéa loi nhudn, va tim 1gi nhuén cuc dai.
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LOI GIAI BAI TAP

Tham khao thém nhiéu bai tap hon tai
OpenstaxLagrangeMultipliers
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https://openstax.org/books/calculus-volume-3/pages/4-8-lagrange-multipliers

BAI TAP 2

Example

Mot cong ty da xac dinh mtc sdn xuat dude cho bdi dang ham
Cobb-Doublas nhu sau:

f(a,y) = 2.5y,

trong d6 z 1a s gi lao dong trong mot nam va y 1a s6 von dau tu
cho cong ty d6. Gia st mot don vi lao dong ton 40$ va mot don vi
von 1a 50$. Tim gi4 tri lon nhat ctia ham sdn xuat trong diéu kién

chi phi 1& 500.0008.

v
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Tim gia tri cuc dai va cuc tiéu cta f(x,y, 2) = 22 + y? + 22, v6i
dieu kién la

2?2 =22 +y?
r+y—z2+1=0
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Tim gia tri cuc tiéu ctua

f(z,y,2) =2* +y* + 2%,

v6i cac dieu kién

2z +y+2z2=9
S5x + 5y + 7z =29
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PIEU KIEN BAT PANG THUC (Optimization with

inequality constraints)

Phét bidu bai toin

f(z1,29,...,2,) — max

gi(x) <b véii=1,2,...
2 >0 véii=12,...

Ha Vian Hiéu (UEL) TOAN KINH TE

Ngay 14 thang 5 nam 2020
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PIEU KIEN BAT PANG THUC (Optimization with

inequality constraints)

Phét bidu bai toin

f(z1,29,...,2,) — max
gi(x) <b; v6ii=1,2,...,m
r; >0 véii=1,2,...,n

Ham Lagrange tuong ing

£:f+/\1(b1_gl)+"'+)‘m(bm_gm)'
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DIEM DUNG CUA HAM LAGRANGE TUONG UNG

Diem ding ctia ham Lagrange
A - 2 LR BN A

M?t diem (z*, \*) = (21, ..., Tp, A1, ..., App) dude goi lam mot

diém dimng ctia bai toan trén neu né thoa tat ca cac dieu kién sau

oL

<
(51‘2' <0 9j < bj
x; >0 Vi=1..n va Aj >0 Vi=1.m
=95 _ ¢ Aj(bj —g;) =0
1(5272' )

TOAN KINH TE Ngay 14 thang 5 nam 2020 48 / 1
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Vi DU

Tim diém dimg ctia bai toan

f(z1,29) = 421 + 322 — max
g(x1,22) =221 + 23 <10
z1,22 = 0.

n Hiéu
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Vi DU

Tim diém dimg ctia bai toan

f(z1,29) = 421 + 322 — max
g(x1,22) =221 + 23 <10
z1,22 = 0.

Ham Lagrange tuong tng:

L =4x1 + 3zo + /\(10 — 211 — JIQ).

Ha Van Hiéu TOAN KINH TE
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Vi DU

Tim diém dimg ctia bai toan

f(z1,22) = 421 + 322 — max
g(z1,22) =221 + 22 <10
z1, T2 > 0.
Ham Lagrange tuong ting:
L = 4x1 + 3ze + A(10 — 221 — x2).

Diém dimg la nghiém ctia hé sau:

Ly, Ly, <0 g <10
x1,22 >0 va A>0
1Ll 2oLl =0 A(10—g)=0
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Vi DU

ﬁ;l,ﬁngo g <10
T1,T2 ZO va, )\ZO
1Ll oLl =0 A(10—g) =0

Ha Van Hiéu TOAN KINH TE
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Vi DU

ﬁ;l,ﬁngo g <10
T1,T2 ZO va, )\ZO
1Ll oLl =0 A(10—g) =0

Twong duong véi

4—-2X<0
$1ZO
501(4—2)\):0
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Example

ﬁ;l,ﬁgzgo g <10
T1,T2 ZO va, )\ZO
1Ll oLl =0 A(10—g) =0
Twong duong véi
4-2X2<0 3—A<0
T ZO va T2 ZO
501(4—2)\) =0 1’2(3—2)\) =0
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Example

Ll L <0 g <10
T1,T2 ZO va, )\ZO
1Ll oLl =0 A(10—g) =0
Twong duong véi
4-2X2<0 3—2<0 2z + 29 <10
X ZO va T2 ZO va )\ZO
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Example

Ll L <0 g <10
T1,T2 20 va, )\ZO
1Ll oLl =0 A(10—g) =0
Twong duong véi
4-2X2<0 3—2<0 2z + 29 <10
X ZO va T2 ZO va )\ZO

Giai hé nay ta dugc nghiém 1a (1 = 0,22 = 10, A = %), nghiém nay chinh la
diém ding clia bai todn ma ta xét. D6 cling 1a nghiém t6i wu. VAy ham muc
tiéu dat max tai (z1 = 0,29 = 10). Va gid tri max 1a fiax = 4-0+3-10 = 30.

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 14 thang 5 nam 2020 50 / 1




PINH LY KUHN-TUCKER (KUHN-TUCKER
CONDITIONS)

Dinh ly
£ N A - 2 L. 3 NG} 7
Neu z* = (z1,...,2,) & mot diem toi wu cia bai todn
f(z1,29,...,2,) — max

gl(a:)gbz Véllzl, N 1
;>0 v6ii=1,2,...,n

thi ton tai A* = (A1,..., Ap) sao cho (z*, \*) 1a mot diém ditng
cua ham Lagrange tuong tng.

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 14 thang 5 nam 2020

51/ 1




pOI1 VOI CAC BAI TOAN TRONG KINH TE

Do dic diém ctia cdc ham kinh té, ciing nhu giéi han noi dung
mon hoc, nén ta sé gia st la dieu kién can bén trén cting chinh la
dieu kién du cua bai todn toi wu. Nhu vay ta c6 cac bude dé tim
diém t6i wu nhu sau:

@ Xac dinh ham Lagrange tuong tmg v6i bai toan.

@ Tim diém ding tuong tng bang dinh 1y Kuhn-Tucker.

@ So sanh gi tri ctia hAm muc tiéu tai cic diém ding dé suy ra
nghiém toi wu.
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Cho f =2z + 3y va g = 22 + »2. Tim gi4 tri 16n nhat cia f voi
diéu kién 1a z,y > 0 va g < 2.

Ha Vian Hiéu TOAN KINH TE

(UEL) Ngay 14 thang 5 nam 2020 53 /1



Example

Khi khao sat « don vi lao dong va y don vi von, mot cong ty san
xuat dong ho nhan thay s6 dong ho san xut ra 1a

P(z,y) = 502°4y%6 cai. Tim s6 luong t6i da dong ho cé thé san
xuat dude néu chi phi t6i da 13 $20000, biét rang gia thué
$100/mot don vi lao dong va $200/mot don vi von.
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GIAI BAI TOAN TOI UU BANG EXCEL

© Cho f =2z + 3y va g = 22 + y2. Tim gid tri 16n nhat cta f
v6i dieu kién 1a 2,y > 0 va g < 2.
© Bai todn sin xuat dong ho.
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UNG DUNG CUA MO HINH TOI UU TRONG KINH

Th

@ M6 hinh phan tich hanh vi ctia doanh nghiép - hanh vi san
xuat kinh doanh.

@ Mo hinh phan tich hanh vi ctia ho gia dinh.
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MH PHAN TICH HANH VI CUA DOANH NGHIEP

CANH TRANH TU DO

‘ Cong nghé ’

Yéu t6 sdn xuit }—’ Doanh nghiép —" Mtic cung

Gia, muc tiéu
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MH PHAN TICH HANH VI CUA DOANH NGHIEP

POC QUYEN

‘ Cong nghé ’

Yéu t6 san xuat F Doanh nghiép —" Gia, Mic cung

Muc tiéu
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_ PINH NGHTA

Dinh nghia

Ham san xuét 1a ham dién t4 mdi lién hé ky thudt gitta sb luong
cac vat lieu dau vao va san lugng dau ra.

Ha Vian Hiéu TOAN KINH TE

(UEL) Ngay 14 thang 5 nam 2020 58 / 1


https://www.khanacademy.org/economics-finance-domain/ap-microeconomics/production-cost-and-the-perfect-competition-model-temporary/the-production-function/v/introduction-to-production-functions

HAM SAN XUAT - DINH NGHIA

Dinh nghia
Ham san xuét 1a ham dién t4 mdi lién hé ky thudt gitta sb luong
cac vat lieu dau vao va san lugng dau ra.

/ Input 1 /
/ Input 2 /L Ham san xuat f
/ Input 3 /

Tham khao thém tai khanacademy.org.
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HAM SAN XUAT - TINH CHAT

Ky hiéu

0 Q:Q(mla'%‘?)"')'xn)' /
@ Gia tri trung binh theo bién z; cia @ la

Q

Z;

@ Gia tri can bién theo bien va hé so co gian theo x;

Eg = €
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HAM SAN XUAT - TINH CHAT

Ky hiéu

Q Q=Q(x1,T9,...,2,). )
@ Gia tri trung binh theo bién z; cia @ la

Q
L
@ Gi4 tri cAn bién theo bién va hé s6 co gian theo z;

MQ;

€

@ Q(0) =0.
@ (@ khong gidm theo X, hay Q) > 0 v6i moi 4.
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PHAN TICH SO SANH TINH VOI HAM SAN XUAT

Ham san xuit ngan han
© Ning suat bién MQ;. @ Hé s6 thay thé ciia yéu tb 4
© Ning suat lao dong trung dr; M@
@ DO co gian e?.

béi yéu tb j:
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PHAN TICH SO SANH TINH VOI HAM SAN XUAT

Ham sén xudt ngin han
© Ning suat bién MQ;. @ Hé s6 thay thé ciia yéu tb 4
© Ning suat lao dong trung 5 . dx; _ _MQj
@ DO co gian e?‘

Ham san xuat dai han

O Néu Q(AX) > MQ(X) thi ta néi cong nghé sdn xuat lam hiéu
qua tang theo quy mo.

@ Dé do hiéu qué san xudt tuong dbi theo quy mé, ta diing hé
s6 co gidn toan phan €? = Y7 2.
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ANG LEONTIEF

Truong hop st dung

Néu dé san xuit 1 don vi sdn pham can n yéu t6 dau vao theo mot ty 1é nhat
dinh (fixed proportions) 1& ky : ko : -+ - : k;, thi khi d6 ham s&n xuét sé c6
dang Leontiev nhu sau:

T T2
Q_mm{kl’kg"“’kn'}
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(UEL) Ngay 14 thang 5 nam 2020 61 / 1



ANG LEONTIEF

Truong hgp st dung

Néu dé san xuit 1 don vi sdn pham can n yéu t6 dau vao theo mot ty 1é nhat
dinh (fixed proportions) 1& ky : ko : -+ - : k;, thi khi d6 ham s&n xuét sé c6

dang Leontiev nhu sau:
. Ty T2 B,
=min{ —,—,...,—.
Q {kl’ k2? ) kn }

| A\

Example

Gia sit trong mot gis lam viéc nhat dinh, mot phan xudng san xuat cé = may
méc, y cong nhan va z don vi nguyén vat liéu san sang. Biét rang:

@ Dé san xuét 1 don vi sdn pham thi can 1 don vi nguyén vat liéu.
@ Cong suat t6i da mdi may moc cé thé dat duge 1a 4 sdn pham/méi gio.
@ Mo6i méy méc can it nhat 2 cong nhan van hanh.

Hoéi mdi gid phan xudng san xuat duge téi da bao nhiéu san pham (theo
z,Y, Z) .

Ha Vian Hiéu
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PO THI CUA HAM LEONTIEF

TOAN KINH TE




ANG LEONTIEF - VI DU

Example

Gid sit trong mot gis lam viéc nhat dinh, mot phan xudng san xuat cé x may
moc, y cong nhan va z don vi nguyén vat liéu san sang. Biet rang:

@ Dé san xuit 1 don vi san pham thi can 1 don vi nguyén vat liéu.
@ Cong suat t6i da m&i may moéc cé thé dat duge la 4 sdn pham/méi gio.
@ Mbi may méc can it nhat 2 cong nhan van hanh.

Hoéi mdi gid phan xudng san xuat duge téi da bao nhiéu san pham (theo
T,Y,2).
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ANG LEONTIEF - VI DU

Example

Gid sit trong mot gis lam viéc nhat dinh, mot phan xudng san xuat cé x may
moc, y cong nhan va z don vi nguyén vat liéu san sang. Biet rang:

@ Dé san xuit 1 don vi san pham thi can 1 don vi nguyén vat liéu.
@ Cong suat t6i da m&i may moéc cé thé dat duge la 4 sdn pham/méi gio.
@ Mbi may méc can it nhat 2 cong nhan van hanh.

Hoéi mdi gid phan xudng san xuat duge téi da bao nhiéu san pham (theo
T,Y,2).

Q = Q(z,y,z) = min {z,4x, {%J }
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HAM SX DANG TUYEN TINH (Linear production

functions)

Truong hop st dung

Ham sx dang tuyén tinh dudc sit dung khi ma céc yéu té c6 thé dude thay thé
(substitutes) cho nhau theo mot ty 1& ¢ dinh.

Q = a1x1 + ag®e + - - + apTy.
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HAM SX DANG TUYEN TINH (Linear production

functions)

Truong hop st dung

Ham sx dang tuyén tinh dudc sit dung khi ma céc yéu té c6 thé dude thay thé
(substitutes) cho nhau theo mot ty 1& ¢ dinh.

Q= a121 + axx2 + - - + anTy,.

Example

Mot ctia hang Hamburger ¢6 3 loai Hamburger nhu sau:
@ Hamburger Uc: can 100g thit bo Ue.
@ Hamburger Uc - Ireland: can 50g thit bo Uc va 50g thit bd Ireland.
@ Hamburger Ireland: can 100g thit bo Ireland.

Gia stt cita hang da ban hét z kg thit bo Uc va y kg thit bd Ireland. Thi sb
lugng Hamburger ma ctta hang d6 da bén ra (khong phu thudc vao viéc khach
hang mua loai nao) sé la

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 14 thang 5 nam 2020 64 / 1



HAM SX DANG TUYEN TINH (Linear production

functions)

Truong hop st dung

Ham sx dang tuyén tinh dudc sit dung khi ma céc yéu té c6 thé dude thay thé
(substitutes) cho nhau theo mot ty 1& ¢ dinh.

Q= a121 + axx2 + - - + anTy,.

Example

Mot ctia hang Hamburger ¢6 3 loai Hamburger nhu sau:
@ Hamburger Uc: can 100g thit bo Ue.
@ Hamburger Uc - Ireland: can 50g thit bo Uc va 50g thit bd Ireland.
@ Hamburger Ireland: can 100g thit bo Ireland.

Gia stt cita hang da ban hét z kg thit bo Uc va y kg thit bd Ireland. Thi sb
lugng Hamburger ma ctta hang d6 da bén ra (khong phu thudc vao viéc khach
hang mua loai nao) sé la

a . Q a0
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HAM SAN XUAT THUAN NHAT (homogeneous

production functions)

Truong hop st dung

Khi ty 1& thay thé giita d6i mot cdc yéu t6 dau vao (inputs) chi phu thudc ty
1¢ gifta chiing, ma khong phu thuoc vao do 16n tuyét ddi ctia chiing. Nghia 13

QOX) = AFQ(X).

Example

Mot phan xuéng c¢6 = may loai 1 va y mdy loai 2. Biét rang mbi méy loai 1 ¢
thé san xuat 100 san pham mdi ngay, trong khi con s6 nay ciia may 2 la 80.
Tinh tong sé san pham mdi ngay ma phan xudng san xuat dudc.
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HAM SAN XUAT THUAN NHAT (homogeneous

production functions)

Truong hop st dung

Khi ty 1& thay thé giita d6i mot cdc yéu t6 dau vao (inputs) chi phu thudc ty
1¢ gifta chiing, ma khong phu thuoc vao do 16n tuyét ddi ctia chiing. Nghia 13

QOX) = AFQ(X).

Example

Mot phan xuéng c¢6 = may loai 1 va y mdy loai 2. Biét rang mbi méy loai 1 ¢
thé san xuat 100 san pham mdi ngay, trong khi con s6 nay ciia may 2 la 80.
Tinh tong sé san pham mdi ngay ma phan xudng san xuat dudc.

@ = 100z + 80y
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HAM SAN XUAT THUAN NHAT (homogeneous

production functions)

Truong hop st dung

Khi ty 1& thay thé giita d6i mot cdc yéu t6 dau vao (inputs) chi phu thudc ty
1¢ gifta chiing, ma khong phu thuoc vao do 16n tuyét ddi ctia chiing. Nghia 13

QOX) = AFQ(X).

Example

Mot phan xuéng c¢6 = may loai 1 va y mdy loai 2. Biét rang mbi méy loai 1 ¢
thé san xuat 100 san pham mdi ngay, trong khi con s6 nay ciia may 2 la 80.
Tinh tong sé san pham mdi ngay ma phan xudng san xuat dudc.

@ = 100z + 80y
Hé sb thay thé  bsi y 1a
Qy _ 80
Q. 100
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PO THI CUA

Fig. 8.25 The whole 1Q} map can be known
from the knowledge of any one 1Q

TOAN KINH TE
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HAM SAN XUAT DANG COBB-DOUGLAS

Truong hop st dung

Q Su viing mit clia bat ki yéu t6 dau vao nao ciing khién ham
s&n xuat cé gia tri zero.

© Ti lé gifta gid tri cdn bién ctia ham san xuat theo mot bién
dau vao bat ki va gi4 tri trung binh ctia ham san xuit theo
bién dau vao ay 1a khong doi. Nghia 13

MQ;
AP;

= Lkhong déi.

Ltic 4y ham sidn xudt sé c6 dang (Cobb-Doublas) nhu sau:

Q(z1, ..., x,) = kxPrag? - xim.
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M COBB-DOUGLAS - VI DU

ample

Year | 1899 | 1900 | 1901 | 1902 | 1903 | 1904 | 1905 | ... | 1917 | 1918 | 1919 | 1920
P 100 | 101 112 | 122 | 124 | 122 | 143 | ... | 227 | 223 | 218 | 231
L 100 | 105 | 110 | 117 | 122 | 121 125 | ... | 198 | 201 196 | 194
K 100 | 107 | 114 | 122 131 138 149 | .. | 335 | 366 | 387 | 407

Table 1: Economic data of the American economy during the period 1899 - 1920
Stt dung dit liéu kinh té cung cap bdi chinh phi My, Cobb va
Douglas xem xét nén kinh té trong giai doan tit 1899-1920, trong
dé cac dit liu ctia nam 1899 duge dit lam neén (gid tri duge dua
ve 100) va gid tri clia dit liéu cdc ndm tiép theo duge dién ta nhu
14 phan tram ciia nam 1899. Sau dé Cobb va Doublas st dung
phuong phép "least squares’ dé dién ta lai mdi quan hé giita ham
san xuat v6i von va lao dong nhu sau:

P(L,K) =1.01 x L%™ x K%,
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PO THI CUA HAM COBB-DOUGLAS
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PO THI CUA HAM COBB-DOUGLAS
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PAC DIEM CUA HAM SAN XUAT COBB-DOUGLAS

Cho ham san xuat Cobb-Douglas

— ai ,.a2 a
Q = ka'ag? - xpm.

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 14 thang 5 nam 2020 71 / 1




PAC DIEM CUA HAM SAN XUAT COBB-DOUGLAS

Cho ham san xuat Cobb-Douglas

— ai ,.a2 a
Q = ka'ag? - xpm.

@ (@ 13 ham thuan nhat bic r = a; + as + - - - + a,, tic 1a

QAz1, ..., Axy) = A" Q(21, ..., xy).
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PAC DIEM CUA HAM SAN XUAT COBB-DOUGLAS

Cho ham san xuat Cobb-Douglas

— ai ,.a2 a
Q = ka'ag? - xpm.

@ (@ 13 ham thuan nhat bic r = a; + as + - - - + a,, tic 1a

QAz1, ..., Axy) = A" Q(21, ..., xy).

@ Tang quy mo c6 hiéu qua khi r > 1.
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PAC DIEM CUA HAM SAN XUAT COBB-DOUGLAS

Cho ham san xuat Cobb-Douglas

— ai ,.a2 a
Q = ka'ag? - xpm.

@ (@ 13 ham thuan nhat bic r = a; + as + - - - + a,, tic 1a

QAz1, ..., Axy) = A" Q(21, ..., xy).

@ Tang quy mo c6 hiéu qua khi r > 1.
@ Ting quy md khong thay doi hiéu qua khi r = 1.
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PAC PIEM CUA HAM SAN XUAT

COBB-DOUGLAS (tt)

Cho ham san xuat Cobb-Douglas

— ai ,.a2 a
Q = ka'ag? - xpm.

Ta dé& dang chting minh dudc rang

aiXQ:MQ’h

i
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PAC PIEM CUA HAM SAN XUAT

COBB-DOUGLAS (tt)

Cho ham san xuat Cobb-Douglas

— ai ,.a2 a
Q = ka'ag? - xpm.

Ta dé& dang chting minh dudc rang

aixQ:MQi, hayai:q

(3
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PAC PIEM CUA HAM SAN XUAT

COBB-DOUGLAS (tt)

Cho ham san xuat Cobb-Douglas

— ai ,.a2 a
Q = ka'ag? - xpm.

Ta dé& dang chting minh dudc rang

aixQ:MQi, hayai:q

(3

Nhu vdy, khi dav vao thi i ting 1% thi sin luong thay doi a; %.
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SO SANH BPUONG DONG MUC CUA CAC HAM

SAN XUAT TREN

Figure 1. Isoquant Maps for Production Functions with Different Elasticities

K Linear Production Function K Leontief Production Function

K Cobb-Douglas Production Function

Ha Van Hiéu (UEL) ] TOAN KINH TE Ngay 14 thang 5 nam 2020



HAM SAN XUAT CES (Constant elasticity of
substitution)

Truong hop st dung

Khi do co gian thay thé giita cdc yéu t6 dau vao (the elasticity of
substitution) khéng doi, i.e.

01ln (ﬁ>
Z;
5ln< /“)

Q = k (@122 + agzh + - - - + anz?)"?,

Eij = = héng SO.

Ham CES c6 dang

vik>0,0<a; <1,0#p>1,r>0.
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In 1961, Arrow et al. introduced another two-input production function
(except the Cobb-Douglas production functions) given by

Q = b(aKP + (1 — a)LP)/P.
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HAM SAN XUAT CES

Example

In 1961, Arrow et al. introduced another two-input production function
(except the Cobb-Douglas production functions) given by

Q = b(aKP + (1 — a)LP)/P.

Dac diém ciua ham CES

@ Ham CES 1a ham thuan nhat bac r.

© Ham Cobb-Doublas la mét trusng hgp dac biét cia ham CES khi
r=1,p—0.

@ Ham tuyén tinh 13 mot trudng hop dac biét ciia ham CES khi r = p = 1.

© Ham Leontief 1a mot truong hop dac biét ciia ham CES khi
r=1,p— —oo.
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HAM SAN XUAT DANG BIEN POI LOGARIT
(Translog)

Dinh nghia

Translog 14 dang xap xi tuyén tinh theo phéan tich Taylor ciia ham
CES (khi 7 = 1) xung quanh diém p = 0

InQ = lnA-I-Zailnxi—i-ZZbijlnmilna:j.

i=1 i=1 j=1
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HAM SAN XUAT DANG BIEN POI LOGARIT
(Translog)

Dinh nghia

Translog 14 dang xap xi tuyén tinh theo phéan tich Taylor ciia ham
CES (khi 7 = 1) xung quanh diém p = 0

InQ = lnA-I-Zailnxi—f—ZZbijlnmilna:j.

i=1 i=1 j=1

In@Q = mA+arInL+agln K+
+b > K + b In LIn K + by p In® L
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HAM DANG TRANSLOG VA HAM

COBB-DOUGLAS

Cho @ 1a ham dang Translog, khi do6 ta co

5(1n Q)
d(Inx;)

, bi1 b )
= e = Ax{"xy? )i

= Q; + Z bijlnacj
j=1

Do d6, ta c¢6 thé néi rang hé sb co gian ciia ham Translog c6 dang
Cobb-Douglas.
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HAM SAN XUAT DANG SIEU VIET (transcendental

production functions)

InQ=A+ Zai Inz; + Zbll’l
i=1 i=1
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HAM SAN XUAT DANG SIEU VIET (transcendental

production functions)

Dinh nghia

In@Q =A+ Zai Inz; + szxl
i=1 =1

Q=et (H x(zh> X 2z biTi: °Q x T a; + biz;.
- or; @
(2] o
(SZL’Z' ) '

\
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BAI TOAN TOI PA HOA SAN LUONG

Gia st doanh nghiép c6 ham san xuat Q = Q(zy, s, ..., x,), kinh
phi t6i da cho thu mua céc vat litu san xuat 13 K, gid ctia moi
don vi vat liéu thit ¢ la p;.

Bai todn t6i da héa san lugng

) — max
Ypixmr <K
i=1
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NHAC LAI BAI TOAN CUC TRI VOI PIEU KIEN

BAT DANG THUC

Phét bidu bai toin

Ham Lagrange tuong ting

'C:f+/\1(b1_gl)+"'+)‘m(bm_gm)'
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NHAC LAI VE DIEM DUNG CUA HAM LAGRANGE

Diem ding ctia ham Lagrange
A - 2 LR BN A

M?t diem (z*, \*) = (21, ..., Tp, A1, ..., App) dude goi lam mot

diém dimng ctia bai toan trén neu né thoa tat ca cac dieu kién sau

oL

<
(51‘2' <0 9j < bj
x; >0 Vi=1..n va Aj >0 Vi=1.m
=95 _ ¢ Aj(bj —g;) =0
1(5272' )
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NGHIEM CUA BAI TOAN TOI DA HOA SAN
LUONG

Bai toan toi da hoa san lugng

Ham Lagrange tuong tng:
@ — max

i=1 =1
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NGHIEM CUA BAI TOAN TOI DA HOA SAN
LUONG

Bai toan toi da hoa san lugng

Ham Lagrange tuong tng:
Q — max n
n
i=1 i=1
Diém dimg

oL
=<0
ow; — 9j < bj
x; >0 Vi=1..n va A; >0 Vji=1..m
595 ¢ Aj(bj —g;) =0

(SLL'Z‘
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Ha Vian Hiéu



NGHIEM CUA BAI TOAN TOI DA HOA SAN
LUONG

Bai toan toi da hoa san lugng

Ham Lagrange tuong tng:
() — max .
n
Yopixaz, <K ['(XaA):Q‘F)\(K—ZPﬂi).
i=1 i=1
Z; >0 Vi.
n
6Q—>\Pz‘§0 pix; < K
ox; i=1
x; >0 Vi=1.n va A>0
0Q n
€T; _>\pi =0 A K—Zpixi =0
5172' i-1

Ha Vian Hiéu TOAN KINH TE Ngay 14 thang 5 nam 2020




NGHIEM CUA BAI TOAN TOI DA HOA SAN
LUONG

Bai toan toi da hoa san lugng

Ham Lagrange tuong tng:

Q — max .
ipixxi <K E(X7A)2Q+)\<K—Zpﬂi)-
i=1 i=1

0Q

Néu A = 0 thi 5 < 0 v6i moi . Suy

X

ra = 0 v6i moi ¢. Hay @ khong
T

phu thudc bat ki bién nao!!!

Ha Vian Hiéu (UEL)

TOAN KINH TE

Véy A > 0. Diéu dé kéo theo nghiém
t6i wu X* = (2%,...,2}) phai thoa
man
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NGHIEM CUA BAI TOAN TOI DA HOA SAN
LUONG

Bai toan toi da hoa san luogng

Ham Lagrange tuong tng:
Q — max n
pixxz <K E(X,)\):Q—i—)\(K—Zpixi).
1=1

. =1

Do d6, bai toan t6i wu véi diéu kién bat déng thitc bén trén tuong duong véi

 — max
n
Z pi Xx; = K
i=1
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NGHIEM CUA BAI TOAN TOI DA HOA SAN
LUONG

Bai toan toi da hoa san lugng

Ham Lagrange tuong tng:
@ — max

ipix%: =K L(X7/\):Q+>\<K_Zpixi>~
i=1 =1

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 14 thang 5 nam 2020 82 /1




NGHIEM CUA BAI TOAN TOI DA HOA SAN
LUONG

Bai toan toi da hoa san lugng

Ham Lagrange tuong tng:
Q — max n
i=1

. i=1

Do nhiing tinh chat cia ham san xuat lam cho né théa man dinh Iy Arrow -
Enthoven, nén X* 13 nghiém t6i uu khi va chi khi ton tai A* sao cho

OL (x* a*) —0vi °Q

(X*,\) = X'p; =0Vi

(57.;1% s 7-;171
> Pt} =K > Py =K
i=1 i=1
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NGHIEM CUA BAI TOAN TOI DA HOA SAN
LUONG

Bai toan toi da hoa san lugng

Ham Lagrange tuong tng:
) — max n
=1 i—1
@ >0 Vi. '
5 M 7 7
(XM~ Np =0V O (x 30y =P g
5;;01' — MQ; j
. pit} =K > i) -
i=1 i=1

TOAN KINH TE Ngay 14 thang 5 nam 2020 82 /1
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NGHIEM CUA BAI TOAN TOI DA HOA SAN
LUONG

Bai toan toi da hoa san lugng

Ham Lagrange tuong tng:
QR — H:Lax n
Spixaz =K L(X,A)zQ—i—)\(K—Zpixi).
=1l i—1
z, >0Vi '
MQ; s Diéu kién can cta viec st dung toi wu cdc
z * 7 .. 2 £ 32 \ g - \ . ‘312 1A
MQ, (X A7) = — Vi, j yeu to dau vao la & mic ma tai do ty lé
n 9 P thay thé gita cdc yéu té bing ty gid cia
lezxi‘ = ching.
i=
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DAI HAN (Profit maximization)

Véi céc bién ngoai sinh K, p1, ..., p, dudc xac dinh, bai toan sau
¢6 nghiém toi vu X*:

() — max
n
pixx =K
i=1
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HAM SAN XUAT DAI HAN (Profit maximization)

Véi céc bién ngoai sinh K, p1, ..., p, dudc xac dinh, bai toan sau
¢6 nghiém toi vu X*:

() — max
3 pixx =K
i=1

@ Ky hiéu PM = Q(X™).
PM 1a mic san luong t6i
da sx dugce v6i chi phi K va
miic gid p = (p1,. -, Pn)-
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HAM SAN XUAT DAI HAN (Profit maximization)

Véi céc bién ngoai sinh K, p1, ..., p, dudc xac dinh, bai toan sau
¢6 nghiém toi vu X*:

() — max
3 pixx =K
i=1
@ Ky hiéu PM = Q(X™). © Do tinh duy nhat ctia PM,
PM 1a mic san luong t6i nén
da sx dugce v6i chi phi K va
miic gid p = (p1,. -, Pn)- PM = PM(K,p).
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BAI TOAN TOI THIEU HOA CHI PHI

o Gi4 sit doanh nghiép c6 ham san xuit Q = Q(xy, 12, ..., ,).
o Doanh nghiép du kién sin xudt dugc it nhat 1a Q, san pham.

o Gid ctia moi don vi vat liéu thi ¢ 1a p;.
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BAI TOAN TOI THIEU HOA CHI PHI

o Gi4 sit doanh nghiép c6 ham san xuit Q = Q(xy, 12, ..., ,).
o Doanh nghiép du kién sin xudt dugc it nhat 1a Q, san pham.

o Gid ctia moi don vi vat liéu thi ¢ 1a p;.

Bai toan toi thieu hoéa chi phi

Zpixxi — min
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TOAN

Ham Lagrange tuong tng:

Yopi Xz — min "
o >0, LX) =D pi x 2+ A(Qo— Q).
xX; Z O VZ i=1
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TOAN

" Ham Lagrange tuong tng:
D Pi X T — min "
i=1
o =0, LN = pixai+AQo— Q).
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NGHIEM CUA BAI TOAN

Bai toan t6i thiu héa chi phi
Ham Lagrange tuong tng:

Zpixx,,; — min n
Q :Qo E(X7A):sz><7;l+)\(Qqu)
{ x; >0 Vi. =1

{ pi — NMQi(X*) =0Vi
Q(X*) :Qo

Ngay 14 thang 5 nam 2020
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TOAN

. Ham Lagrange tuong tng:
Dopi Xy — min "
i=1
0 =0, LX,N) =D pixzi+A(Qo— Q).
z; >0Vi =l
Pieu kién can cila viéc st dung toi wu cdc
MQ; (X* A7) = bi j yéu t6 dau vdo (dé chi phi la thap nhat) la
MQ; ;i d mitc ma tei d6 1y 1¢ thay thé gita cic
Qz7,....23,) =Qo yéu té bang ty gid ciia ching.

85 / 1
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HAM TONG CHI PHI DAI HAN (the Long run total

cost)

Véi céc bién ngoai sinh Q,, p1, . .., p, dudc xac dinh, bai toan sau
¢6 nghiém toi vu X*:

ZpZXTZ — min
Q > Qo
x; >0 Vi.
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HAM TONG CHI PHI DAI HAN (the Long run total

cost)

Véi céc bién ngoai sinh Q,, p1, . .., p, dudc xac dinh, bai toan sau
¢6 nghiém toi vu X*:

ZpZXTZ — min
Q > Qo
x; >0 Vi.
@ Ky hiéu LTC = pX* = gid la p = (p1,...,Dn)-

x4+ pazy,. LTC la
mtc chi phi thip nhat dé
san xuat duoe Q, san

lugng trong dieu kién miic

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 14 thang 5 nam 2020 86 / 1




HAM TONG CHI PHI DAI HAN (the Long run total

cost)

Véi céc bién ngoai sinh Q,, p1, . .., p, dudc xac dinh, bai toan sau
¢6 nghiém toi vu X*:

ZpZXTZ — min
Q > Qo
x; >0 Vi.
@ Ky hiéu LTC = pX* = gid la p = (p1,...,Dn)-

pxy+ -+ ppx. LTC 1a
mtc chi phi thip nhat dé
san xuat duoe Q, san

lwong trong dieu kién mitc LTC = LTC(Q, p).

@ Do tinh duy nhat ciia
LTC, nén
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TINH CHAT CUA HAM CHI PHI DAT HAN

Q@ LTC(Q,p) tang theo Q.
Q@ LTC(Q,p) khoéng giam theo p.
@ LTC(Q,p) thuan nhat bac mot theo p.
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HAM CHI PHI CAN BIEN DAI HAN

Dinh nghia

Khi xét ham tong chi phi dai han LTC(Q, p) trong dicu kién mitc
gi4d p 14 ¢b dinh thi ham chi phi cdn bién dai han la:

saic(@) = 10D
Luu y: ‘

trong dé X* 1a nghiém t6i uu ctia bai toan cuc tiéu héa chi phi va
cling c¢6 thé duge xem nhu mot (vecto) ham ciia Q va p.
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HAM CHI PHI BINH QUAN DAI HAN

Ham chi phi trung binh dai han
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HAM CHI PHI BINH QUAN DAI HAN

Ham chi phi trung binh dai han

LAC(Q.p) = LTC(Q,p)

Do co gian cua chi phi theo san lugng

wre _ re _ LMC(Q)

€ —GQ ==

LAC(Q)

@ Néu 6 mitc san lugng Q,, €5’ > 1 thi ta néi doanh nghiép

dang duy tri muc san lugng cé tinh phi kinh té theo quy mo.

@ Néu ¢ miic san luong Q,, eéTC < 1 thi ta n6i doanh nghiép

dang duy tri mtc san lugng cé tinh phi kinh té theo quy mé.
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Vi DU

Example

Xéc dinh ham chi phi, ham chi phi can bién, ham chi phi trung
binh dai han ctia doanh nghiép c6 ham san xuat 1a

Q — 2];(0.4[]0.67

trong d6 K, L 1an luot 13 lugng von va lao dong. Biét rang gid
thué mot don vi von 13 $4 va mot don vi lao dong 13 $6.

Example

h
Q
\

T . 0(LA
T cong thitc LAC = , xac dinh moi lién hé gita WC va,

LMC.
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PHAN TICH QUAN HE GIUA LMC VA LAC

@ Do tan dung loi thé ctia san xudt 16n, nén khi doanh nghiép ting mic
san lugng @ thi chi phi binh quan sé gidm.
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PHAN TICH QUAN HE GIUA LMC VA LAC

@ Do tan dung loi thé ctia san xudt 16n, nén khi doanh nghiép ting mic
san lugng @ thi chi phi binh quan sé gidm.

@ Do quy luit lgi ich cén bién gidm dan, nén dén moét mtc sin luong Q,,
khi moi wu thé da dudc tan dung thi viéc ting san lugng sé kéo theo chi
phi trung binh tang.
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PHAN TICH QUAN HE GIUA LMC VA LAC

@ Do tan dung loi thé ctia san xudt 16n, nén khi doanh nghiép ting mic
san lugng @ thi chi phi binh quan sé gidm.

@ Do quy luit lgi ich cén bién gidm dan, nén dén moét mtc sin luong Q,,
khi moi wu thé da dudc tan dung thi viéc ting san lugng sé kéo theo chi
phi trung binh tang.

Nhu vay,

@ Dudng chi phi trung binh ¢6 dang hinh cha U.
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PHAN TICH QUAN HE GIUA LMC VA LAC

@ Do tan dung loi thé ctia san xudt 16n, nén khi doanh nghiép ting mic
san lugng @ thi chi phi binh quan sé gidm.

@ Do quy luit lgi ich cén bién gidm dan, nén dén moét mtc sin luong Q,,
khi moi wu thé da dudc tan dung thi viéc ting san lugng sé kéo theo chi
phi trung binh tang.

Nhu vay,

@ Dudng chi phi trung binh ¢6 dang hinh cha U.

LA LMC)— (LA . .
Q@ Do J 5QC) = ( O)Q ( O), nén diém cyc tieu cta chi phi trung
binh 14 giao diém ctia LMC va LAC (Q,).
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PHAN TICH QUAN HE GIUA LMC VA LAC

@ Do tan dung loi thé ctia san xudt 16n, nén khi doanh nghiép ting mic
san lugng @ thi chi phi binh quan sé gidm.

@ Do quy luit lgi ich cén bién gidm dan, nén dén moét mtc sin luong Q,,
khi moi wu thé da dudc tan dung thi viéc ting san lugng sé kéo theo chi
phi trung binh tang.

Nhu vay,

@ Dudng chi phi trung binh ¢6 dang hinh cha U.

LA LMC)— (LA . .
Q@ Do J 5QC) = ( O)Q ( O), nén diém cyc tieu cta chi phi trung
binh 14 giao diém ctia LMC va LAC (Q,).

. . 0(LAC
© Do LAC dat cuc tiéu tai diem giao trén nén (562) < 0 khi Q < Q,,
hay LMC < LAC khi Q < Q,.
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PHAN TICH QUAN HE GIUA LMC VA LAC

@ Do tan dung loi thé ctia san xudt 16n, nén khi doanh nghiép ting mic
san lugng @ thi chi phi binh quan sé gidm.

@ Do quy luit lgi ich cén bién gidm dan, nén dén moét mtc sin luong Q,,
khi moi wu thé da dudc tan dung thi viéc ting san lugng sé kéo theo chi
phi trung binh tang.

Nhu vay,

@ Dudng chi phi trung binh ¢6 dang hinh cha U.

LA LMC)— (LA . .
Q@ Do J 5QC) = ( O)Q ( O), nén diém cyc tieu cta chi phi trung
binh 14 giao diém ctia LMC va LAC (Q,).

@ Do LAC dat cuc tiéu tai diém giao trén nén 5(LégC) < 0 khi Q < Q,,
hay LMC < LAC khi Q < Q,.
© Nguge lai LMC > LAC khi Q > Q,.
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PHAN TICH QUAN HE GITA LMC VA LAC - DO

THI

LAC,LMC

TOAN KINH TE Ngay 14 thang 5 nam 2020




PO CO GIAN THEO YEU TO SAN XUAT
@ Bo dé Shephard
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PO CO GIAN THEO YEU TO SAN XUAT
@ Bo dé Shephard

LTC _ 77 (Q, p)pi
' LTC(Q,p)
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PO CO GIAN THEO YEU TO SAN XUAT
@ Bo dé Shephard

OLTC .
=z’
op; ‘
e *
vro _ (@ p)pi
' LTC(Q,p)
e *
LAC _ Z; (Qap)pi _ JLTC
¢ LTC(Q,p) !
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PO CO GIAN THEO YEU TO SAN XUAT
@ Bo dé Shephard

OLTC .
=z’
op; ‘
e *
vro _ (@ p)pi
' LTC(Q,p)
e *
LAC _ Z; (Qap)pi _ JLTC
¢ LTC(Q,p) !
e *
(LMC 07} (Q, p) y Di .
’ 0Q LMC(Q,p)
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Vi DU

Example

Ham san xuat ctia doanh nghiép cé dang Q = 25K°°L% trong dé
@ 1a san lugng, K 1a von, L 1a lao dong. Cho gid von pr = 12, gia
lao dong pr, = 3.

@ Tinh mitc sit dung K, L dé san xuat san luong Q = Q, = 1250
v6i chi phi nhé nhat.

@ Tinh hé s6 co gian ctia tong chi phi theo sén luong, theo gia
yéu t6 tai Qo, P, Pr-

@ Néu gia von va lao dong déu tang 10% véi mitc san luong nhu
trude, mic st dung von va lao dong t6i wu sé thay doéi nhu
thé nao?

@ Phén tich tic déng ciia gid von va gia lao déng t6i tong chi
phi.
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HAM CHI PHI NGAN HAN (short run total cost)

Labor

Quantity

16

40

60

72

80

84

Fixed Cost

$160

$160

$160

$160

$160

$160

Variable Cost

$80

$160

$240

$320

$400

$480

Total Cost

$240

$320

$400

$480

$560

$640

Marginal Cost

$5.00

$3.30

$4.00

$6.60

$10.00

$20.00

Average Total Cost

$15.00

$8.00

$6.60

$6.60

$7.00

$760

Tham khao thém tai Short-run.

14 théan

Average Variable Cost
$5.00
$4.00
$4.00
$4.40
$5.00

$5.70



https://courses.lumenlearning.com/wm-microeconomics/chapter/average-costs-and-curves/

MO HINH XAC PINH HAM TONG CHI PHI NGAN

HAN

o Gia sit doanh nghiép c6 ham san xuat Q = Q(x1, o, ..., T,).

o Viét lai (z1,...,2,) = (X,, Xy) trong d6 X, 1a cc bién thay
doi, con Xy = X9 1a cdc bién c6 dinh (cho trudc).

o Gid cta vat lieula p = (p1,--- ,pn) = (Pv, Py)-

Bai toan toi thieu hoa chi phi ngan han

Xy X py+ X5 X py — min
R(Xy, Xf) 2 Qo
X, >0
Xy :Xj?
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HAM TONG CHI PHI NGAN HAN

Bai toan toi thiéu hoéa chi phi ngan han

Xy X py+X¢ X py — min
Q(XvaXf) Z Qo
X, >0
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HAM TONG CHI PHI NGAN HAN

Bai toan toi thiéu hoéa chi phi ngan han

Dinh nghia
Ki hiéu X* 1a nghiém tdi wu, va STC 1a gid tri t6i wu. Ham tong
chi phi ngan han:

STC = STC(Q,p).
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CHI PHI BIEN DOI VA CO DINH (variable and fixed

costs)

Nhan xét:
STC = X;f va‘i'X}k X Pf
Xj= X

Q@ VO = X?p, dudc goi la chi phi bién doi (variable cost).
@ F'C = X$ps dudc goi la chi phi cb dinh (fixed cost).
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HAM CHI PHf TRUNC BINH, CAN BIEN NGAN

Ham chi phi trung binh ngan han
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CHI PHf NGAN HAN VA CHI PHI DAT HAN

Chi phi ngan han

Xy X py+ X7 X py — min

{ Q(Xy, X7) = Qo
Xy >0
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CHI PHf NGAN HAN VA CHI PHI DAT HAN

Chi phi ngan han

X Xp — min Xy X py+ X7 X ps — min
Q(X) 2 QO Q(XmX})) 2 Qo
X >0 X, >0

Do tap phuong én ctia bai todn ngin han chita trong tdp phuong
4n clia bai toan dai han (bai toan dai han cé nhiéu sy hta chon
hon), nén

LTC(Q,p) < STC(Q,p).
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CHI PHf NGAN HAN VA CHI PHI DAT HAN

Chi phi ngan han

X Xp — min Xy X py+ X7 X ps — min
Q(X) 2 QO Q(XwX})) 2 Qo
X >0 X, >0

Tai mot mtc san lugng @, nao dé (khi vecto gid p khong doi), bai
todn dai han cho ra nghiém X* = (X7, X7) va LTC(Q,, p). Trong
bai todn ngan han, chon X¢ = X3, ta duge STC(Q,, X§,p) va
nghiém t6i wu cling chinh 1a X*. Do dé,

STC(Qo, X§,p) = LTC(Qo, p).
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CHI PHf NGAN HAN VA CHI PHI DAT HAN

Chi phi ngan han

X Xp — min Xy X py+ X7 X py — min
Q(X) Z QO Q(XMX]?) Z Qo
X >0 X, > 0

@ D0 thi ctia STC luén nam trén LTC.

© Do thi clia STC sé tiép xiic véi LTC tai Q, néu mitc sit dung
cac yeu to co dinh ngan han cung la miic st dung cac yéu to
¢o dinh dai han toi uu.

@ Ta ludn gid st mot cach téng quat rang v6i mot mic sit dung
nhat dinh cac yéu t6 ¢d dinh thi s& luon ton tai mic san lugng
dé ham chi phi ngan han va dai han tiép xic.
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MINH HOA BANG O THI

LTC,STC

O Qo Q

Truong hgp duong STC khong giao v6i dudsng LTC tai day.
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BAI TAP NHOM MO RONG

Bai tap 1
Xac dinh ham chi phi, ham chi phi can bién, ham chi phi trung
binh dai han ctia doanh nghiép c6 ham san xuat 1a

Q= AK°LP,

trong d6 gid thué mot don vi yéu t6 K va L lan luct 1a wx va wy.

Bai tap 2
Tuong tu nhu bai tdp 1 nhung ham san xuat c6 dang tuyén tinh,
dang thuan nhat, dang CES, dang bién d6i logarit, va dang siéu
viét.

.
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PHAN TICH SO SANH TINH VOI CAC HAM SX

BAI TAP NHOM

Phéan tich so sanh tinh véi cac ham san xuat c6 dang

© Ham san xuat Leontief. @ Ham san xuat CES.
© Ham sdn xudt tuyén tinh. O Ham san xuat Logarit.
@ Ham san xuat thuan nhat. @ Ham san xudt siéu viét.

@ Ham sdn xuat
Cobb-Douglas.

Yéu cau: trinh bay trén word hodc latex: lich si, gid tri cdn bién,
hé s6 co gidn, su thay thé gitia cdc bién, i nghia kinh té tuong
ing, cong thic lién quan (néu cé), van de khdc lién quan (néu cd)
nhu: the elasticity of substitution, the marginal rate of technical
substitution.
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Thank you

Thank you!
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