TIM CHI PHi THAP NHAT
~ DESANXUATRA
MOT SAN LUGNG q BINH TRUGC

1. Mét ggi y hinh hoc

PTS. NGUYEN VAN PHUC

P& thj : Sy tudng giao clia Ep va Ee

Ect Ec2 Ec3
Ta thir dat mot dusng ddng lugng Ep va 3 duong ding
phi Eci1, Ecg, Ecs trong cing mét hé truc OLK.
Gia st Dudng cong Ec; khéng cit Ep
Buing Ee2 ti€p xic Ep tai Py
Duong E3 ciit Ep & P2 va Pa.

Nhu vay néu goi q 14 sdn lugng tuong ting trén Ep va
TC1, TCg, TC3 1a cdc téng chi phi dng véi 3 dudng Ec,
EmeE;.‘a thi ta c6 thé ¢6 cdc ggi ¥ nhu sau: (véi TC1 < TCz
= 3

o Chi phi TC; khong thé sin xuit ra sdn lugng q, vi
Eul khbng cit E

o Chi phf sin xust ra sin lugng q & Py va P3 chinh
1a TCs. Chi phi nay khéng phdi 14 chi phi thdp nhat.

s Chi phi sdn xuéit ra sdn lugng q & P1 1a TCa. Chi
phi nay la chi phi thdp nh4t. Vi sao vay? Vi néu c6 mot
chi phi TC’ ndo d6 nhé hon TCz thi TC' khéng thé san
xudt ra sdn lugng q vi TC’ khong cit Ep. Con néu TC 16n
hon TCz thi TC’ khéng phdi 14 chi phi thdp nhat d€ san
xut ra san lugng q, vi TC’ cit Ep 6 2 diém, ¢ 2 diém nay
sdn luong 14 q, chi phi 1a TC’ > TCs

e Nhu véy tiép diém gitta Ep va Ec cho ta mot vi tri
phdi hop giita L va K (diém L, K) sao cho chi phi san xuét
ra sdn lugng q 1a thdp nhdt, k¥ hidu TCmin,

Xudt phét tif ggi ¥ trén, ta sé dung phuong phdp nhin
tir Lagrange dé ching minh su tdn tai va xdc dinh dugc
tiép diém ciia Ep va Ec, tit d6 tim duge chi phi thdp nhit
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dé sdn xuit ra mét san lugng q dinh truge.

2. Phuong phép nhén tlf Lagrange

* Cue tri c6 diéu kién

Cho Z = f(x1, x2...xn) 12 ham s& clia céc bién s& x1,
X2...Xn

_Nguoi ta phai xde dinh cue dai, cuc tiéu cia f, khi xj,

j =1, n phdi théa man m diéu kién

gi (X1y00s Xn) = 0,1 = 1,m

* Phuong phdp nhén ti Lagrange

Ham Lagrange tuong ting v4i bai todn trén la:

L{x1,....Xn,.e)AM,eeny Am) = f{X1...%0) + i
i=1
M, i=1, m goila cdc nhan tir Lagrange.
Viéc_ tim cuc tri cta f v6i cdce diéu kién gi (x1...xn) =
0 véii=1, mtrd thanh viéc tim cuc tri khong didu kién
cha ham Lagrange L(xy, ..., xn, A1, ..., Am)

i gi(xi, ..., Xn)

Pinh ly |
Dé ham f dat cuc tri tai diém P(x19...x,9) thi diéu
kién cin thiét la

oL_of | om ..

o% 0% axj £

oL oot

e 1 preey =01.=1)

on; gi (x1,..., Xn) i=1m



Ap dung

Gia sif X1, X2, ..., Xn la n déu vao (inputs) [n loai
nguyén liéu, ban san phdm] duge sit dung dé sdn xuit ra
1 loai sdn phdm (output) véi ham sdn xuit

q = q(x1, X2, ..., Xn) ;

M&bi loai nguyén liéu dugc mua vao tuong ing vdi gid
k1,...kn. Doanh nghiép ¢6 ham téng chi phi 1a

TC = TC(x1...Xn) = 2
i=1

kix;

Bai todn

Hay tim khdi lugng nguyén liéu méi loai phéi sir dung
dé& sén xuat ra khoi lugng sdn phdm diu ra q = q cho trude,
sao cho tdng chi phi sdn xudt 14 it nhat.

* Bai todn trong tmﬂrz:éhqp 2 bién

Ta xét bai todn vdi 2 diu vao xi, x2.
Lie dé ta cé:
Ham san xudt la: q = q(x1,x2)
Ham tdng chi phi la: TC =TC(x1,%2)
= kixy + koxa

N&u q 1a sdn lugng cho truée thi ta c6 phuong trinh
dudng ddng lugng 12 q = q(x1, x2) = q
Cho TC cdc gid tri khdc nhau, thi phuong trinh cédc
dung ddng phi la:
ki TC

Xpmes X1+
ko ko

BE tim phuong dn sdn xuit, sao cho chi phi sdn xuit
it nhat, ma vn bdo ddm khdi lugng sdn phim & diu ra
q, ta phai gidi bai todn.

TC(x1, x2) = kix1 + koxg --> min

v6i diéu kién q(x1,x2) = q

Ham Lagrange tuong ting 1a_

L(x1, x2) = kixy + kex2 + A [q - q (x1,x2]

Theo dinh 1y trén, dé P(x1,x2) 12 diém cuc tiéu cia
l'Ii:C(m’ x2) v6i diéu kién q(x1, x2) = q thi diéu kién cin s&

a—x1'= - A a—:
@i, 17111 o
d X2 axz
aL

— =a-a(xyx2) =0

ar
Tit trén suy ra
dq
ki=A——
1 laxz
dq
kg =4 —
2 laxz_
q(x1, %2) =q
929
ki 0 X1
Hay- —= - — (1
y = ﬂ( )
0 X2
5 Nhung ta da ¢6 (xin xem phuong trinh cdc dudng ddng
P
g ki
dx1 kg
Do viy suy ra
9q
dxz dx1
—_— = - — (2
e i@,()
d x2

Dao ham ham 4n q(x1, x2) theo didu kign
a1, x2) -q=0 .

Ta ciing c6

aq dq
3 dxi+—r dxz=0
d X1 & 0 x3 =

%a

ax1
- Bg (3)

a x2
Diéu kién (1) cho ta thdy réng, doc theo dudng ddn
lugng q(x1, x2) = q doanh nghiép s& hoat dong sén xuat
bdo ddm tdng chi phi sdn xudt theo gid tri thdp nhat
P(x1,x2) & noi ma do ddc ctia duong thing

| TCmin biing d6 d&c clia dudng ding luong.

Xp =2 X1 + s
2

Néi mét cdch khéc dudng thdng klxg + koxg = Temin phdi
tigp xic véi duong ddng lugng q(xy, x2) = q. Toa do cha
tié';diém 12 phuong 4n sdn xudt t6i wu cdn tim.

K&t qua 1: Trong 1 doanh nghiép ¢6 ham sdn xuit la
q = q(x1, x2) ham téng chi phi san xudt la_TC = TC(x1,
xg2)= kix1 + kexz (kj 14 gid tuong dng cha xi,i = 1,2).
_ Doanh nghiép sé san xudt duge san lugng dinh truée
q véi chi phi thap nhat tai diém tiép xic P(x19, x20) cha
dutng ding lugng q(x1, x2) = q va dudng ding phi bing
nhau TC = kix1 + koxe

K&t qua tuong duong véi két qua 1

Tt (1) ta suy ra

dxg _

Haydx;_

8 o9
ox1  Ox2
Tk

Ta biét %, i = 1,2 1a sdn phdm bién t& clia q theo

1
xi, tic 14 s& sdn phdm san xud't thém duge, khi ting thém
mjt don vi ddu vao xi.

Va: ki 1a chi é)hi mua mdt don vi yéu td x;.

Nén ta c6 thé phét biu ¥ nghia kinh t& cta (4) nhu
sau;

Doanh nghiép chon duge phuong 4n sdn xuit véi tong
chi phi thdp nhat, khi ma ty 18 gitta sdn phdm bién t& véi
gi4 mua mot don vi yéu t6 sdn xuit, giffa cdc y&u t& sdn
xuét 1a khéng thay déi. A

Nghia 14, néu yé&u t6 x2 ddt hon x; (tic 1a ke> ki) thi

doanh nghiép sé& chon phudng 4n sin xuit dé A, < 2
ox1 Ox2

(y&u t& A4t hon phai cho s&n ph&m bién t& cao hon) ®
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