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Tinh 18i - 16m cua ham san xuat mét mirc
véi dd co gidn thay thé khong 30i
T6 Cam Th

Vién Quy Ho#ch & Thiét Ké Nong Nghiép
Bo Nong Nghiép

I. Mé& dau
Ta da biét [1,2] diéu kién cin va dd d&€ mét ham uhiéu bién
y = f(zy,z2,..2,) by oyt 8. - (D)

161 (151 trén) trong mét mien nao dé la dang toan phuong twong ung
d’y = Zi—‘?ﬁ’—'dwx. (2)
¥ = . a0z, T

xac dinh khéng dwong trong mién dé. Céi d6 twong dwong véi van dé 1a moi dinh
thirc con cip k (k = I,n) cda ma tran Hertz cac dao ham riéng hang hai

%y 0% 0%
arfy . 8x,0r3 coe 8z,0%
H(n) - dxa0r, oz 82,0z (3)
a2y 2%y 8*
Bxrndr, 8radr, s 82,0z,

lan lugt d6i dau khi & 1an lugt nhan cac gia tri tir 1 dén n, trong d6 ;g%% < 0. Noi
cach khac dinh thic

(-1)*

H(“l >0 viik=1,n. (4)



Tuy nhién cong cy nay kha cong kénh, nén ngudi ta da ¢ nhleu ph\m‘Mkha.c
don gidn hon dé€ xét tinh 13i 16m clia mét ham nhiéu bién ching
phép gradient...

Ta

N ‘C:M’“

Rleng d&i v6i ham sdn xuat y= f(::l,.cQ, .n), trong do zj (j =1,m), J@-W eu to
sdn xuat va y 14 két qud sdn xudt, gin day khéng yéu cau né phal 16i tro 2 mlen

kinh té (:c > ::(0’ >0, j =T,n), ma cé thé 15i trong mot mién con nao 46 va 16m
trong mién con khac cda nén kinh té [3,4]. . '

Vi véy, viéc tim mdt tidu chuan don gidn xac dinh tinh 13i lom cla hath $&n xuat
d¥c biét ciia ham sdn xuat véi dd co dan thay thé khong ddi (vi do, gir'don gian
cua ching cac ham san xuat dang nay da dugc st dung rat rong rai dgihé phdng
nén kinh té) tr& nén rat cAn thiét.

Trong [4] dd chirmg minh dinh 1y co ban sau Cdn va did dé hagm sdn zudt (1) cé
do co ddn thay thé khong do1 oij=o0,i,j=1,nla

Ori = 8k;
&b oM.

1
o.-,-:cj

8 + = i, igk=Tom; i#j#k 1 p3id éb £i(5)

trong d6 oi; la d6 co dan thay thé z; va z;

9%y [ dy

5t o -3 (ndud 101} ¢g)
ki 2

bj =

la nhip d¢ tdng don ndng zudt gidi han;

0%y / Oy
6 = —3 [ )
! 321'31:' 9z, s ga6ild (lml;

¢ G5
la nhip 6 tdng hén hop ndng zudt tdi han theo sy ting cda cde yeuItQ sc?n zrudt

(khong loai trir thoi gwn)

Trén oo s& cac biéu thirc (4) va (5) ta c6 dinh ly sau

Dinh ly. Ham sdn zudt vdi do co din thay thé khong ddi o
y = f(‘tl)x.'.’v"-zn)
‘ R _ Ciojob mnt o
a) 107 (Ién) trong mot micn nao dé khi va chi khi trong mién dé

k
k-1
E dpzy < = s
o
t=1

3 deh spda e
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b) lom (167 dwoi) trong mol micn nio dé khi ca chi khi trong micn dé cé ¢ nhil

maot
Py e
FrAR A AR AR
j
va
k-1

Z((ft-l't > —_—v

vdi moi k=T,n; {1,2,...k} C {1,2,...,n}.
Chitng minh. Tir (5), (6) va (7) ta co

]

Fy s dy
-5 = &ig
(}.r; Or;
&y dy Iy
— = &g = (& + )5
Ar;or; dr; rol i
Nho dé ma tran Hertz (3) tro thanh
bi1 g (“ll"'m)f‘y‘ (11 + 75 )5
1 Ji) au 1 a3
o || Bt ) 822735 o (b 55)50
(b + 35025 (ban+ 72555 - bnn 2L
Ty 46 dé dang thay ring dinh thii con cap k (1 <k <n) bang
A [ i 1 8“"‘;1; 511+“—,,
v ¢ 5':') + e 6‘)'1 5 +
()l/ -< a0 == a2 .r-,o
e vy 2
I ‘ ((I:Ilt)'r') : :
akk+ x:a b“« + “_6‘ 5ka . |

Hayv
oSy buezi+ (k= 1), néu  le

rrx,/dy ) {
H! = . -
(H I | = —[o -1 bire + (k= 1)]. néu k chan.

Tir tien dé 5";"; >0,t=1nvavi0<o< o suyrarang
k
dy
or;/— >0,
H t/aél'[ -
t=1
Ve . R . Yo 4
v6i moi t. Vi vay dé cho (4) thoa man thi tir (8) phai ¢6

k

3 -1 .
E Opexy . {9)
t=1
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duong nhién 13 tir (8) suy ra diéu kién can va dd dé
(~DHHEW|| < 0, véi k=T

la |

k
Zéul‘t 2> —u- (10)
t=1 i

Dé tién dé 8%y/dz? < 0, (j = I,n) cda ham sdn xudt cling thda man, chi cAn thém mét
diéu kién 6, = 0. Nhung vai trd cic bién z;,2,,..., 2z, 14 nhu nhau vé vi tri trong biéu
thitcc y = f(z,,22,...2.), nén chi cin it nhat mét §;; =0, hay 8%y/8z7 =0, j € {1,2,..n}.
Dinh 1§ d3 dwgc chirng minh. o

3. Ung dung

O day chiing ta xét mét s& ham sdn xuat vdi dd co dan thay thé khéng ddi. Trudc
hét xét ba ham ma nhip d6 hén hop ting ning suat t&i han bang khéng (xem [4])

e—~1

1) Him y = 37, a;5% 2,7 10i ngét trong toan mién z; > 0, j = I,n. Thuc vay,

611 = —1/(021), tur 46 b1121 = —-1/(7 <0,
61121 + banza + ... + bppzr = —k/d < —(k - 1)/0

v3i moi k =T, n.

2) Ham y = 7., o;lnz; 16i ngit vi

. 6111;1 F+80xa 4+ ...+ bppzr = ~k < -'-(k - 1).

Y
3

3) Ham y = 3°7_, ajz; (¢ = o) 16i (dong thyi 1om) vi
br1zy + b2z 4 .. + oz =0 .

véi moi k=1, n.

Bay gio ta xét mot vai dang khédc ciia ham san xuat véi d6 co dan thay thé khong
dai [4,5] va NDTNSTH hon hogp khac khéng.

1 --Xét ham
=1

n
2 g e
y = cHa?""'t"
J .
i=1

ta co
1

-1
£ = gl T L
ii = ax; ° Ina; g
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N » v . - ) s ~ A . A . -— 9 ~
Tir d6 suy ra rang ham san xuat da cho I0i trong mién z; > 0, j = I,n thoa man
diéu kién

=1

o

n
v=[[q" < e
j=1
2 - Ham Cobb - Douglass 16i néu 0 < a; <1 va Y-y < 1. Thye vay, tir

ay
xo
2

1

y =
J

n

ta duge 10y =y —1<0. néu 0< oy < 1. Tiép tuc,

k
6111,'1 + {)QQ.L‘Q + o 6kkl‘k = Za, - k __<_ -“(k - 1)

t=1

,

véi k=T.n,ncu ), <1

3 - Ham logistic
a
y = =1

1+ corp(— Z?:l aj 55

cho ta

2=l 8 z=1
T leerp= S e ) -]
jivi = =y —_—

l+ce.pp(-—2;‘=1mo"jrt” ) a

Dé dang thay riing 6;;2; < 0 khi 0, a,d”Tlr:_:—l > Inc khong yéu cau chit ché ve gidi

han dudi, 6 thé thily réng 6;,z; <0 khi r; > (222Inc)77 véi moi j € {1,2,...,n}.
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‘Loncavity and convexity of one - level production functions with constant elasticity of
substitution

On the base of the theorem [{]: Necessary and sufficient conditions for the con-
stancy of elasticity of substitution (s;j = o) of one - level production functions
y=J(x1, 22,y 20) 18 &5 + 1/(0425) = 6;:, where &5 = 31%7/%’ i,j = 1,n the following
theorem is followed: 4 ’

In the region Q = {z; > 0,j = T,n} the one - level production functions with constant
elasticity of substitution o is:

a. Convex in Q, C Q if and only if Y°F_, bpz, < (1 - k)/0.
b. Concave in Q, if and only if in this region to say the least of it g—:-g- =0, j€
{1,2,...,n}, and T°}_, 6uz0 > (1 - k)/o, where {1,2,...k} C {1,2,..,n} and k=T,n.



