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MOT s6 MO HINH TOAN U'NG DUNG
TRONG KINH TE XA HOI O NUGC TA

HOANG XUAN HUAN

Abstract. The paper alms to Introduce briefly two mathematical models for macro aconomics and a
processing multiple goals problem In management. They ure:

- Smugging and corruption problem,

- Ronewal economic structure problem.

- Planning the open mine exploltation.

Wo also present some discussions in order to well apply mathematlic In management.

1. MO DAU

Ngdy nay, vifc ing dyng toén hgc vdo cdng vige qudn Iy kinh té - x& héi dang dwge nhidu
ngudi quan t&m tuy higu qud cdn han ché. Khé kh&n chinh gip phéi la:

1. Vigc nh§n dang céc bai todn va x&y dyng m8 hinh todn hoc (vAn dwge goi 1A gial doan trf
tug) ddi hdi nhay bén v8 tw duy thyc tifin va hidu bidt t8t v vin d8 dang xét 4€ don gidn héa cée
twong tdc lién quan mA vin thé hign dwgc ban cht cia vin d8 thyc tifn dang khdo sét, nhe 46 md
¢he phite tap trong qudn 1y trd nén didu khidn dwge. Céng vige ndy ta chwa cé truyn théng thye
hign & trong nwéc, Cdc m8 hinh nghién ctu vi mé d& cé & nwée ngodi khéng thich ¥ng véi didu kign
nuéce ta nén khé hofc khéng dp dyng duge. .

2. Qudn 1y 14 cdng vige vira ¢é tinh khoa hoc via cé tinh nghg thuft. Céc kién thic co bén vé
vén trd hoc ma ta dé ti€p thu dwge ti nwée ngodi hojc theo di tap chf chuyén nginh thudng la d¢
gidi quydt cdc bai todn ¢é chu tric (xem [2]) vd hay dwge dwa v8 gidi chc bdi todn quy hoach hay
di¥u khi€n t8i wu mt myc tidu. Trong khi dé c4c bai todn qudn Iy thudng lai 1d nia c&u tric hojc
phi cfu tric, trudmg hep don gidn cfing 13 bi todn da myc tidu va vige xit 1y chiing cBn theo hwémg
“h8 trg quy€t djnh” trong d6 ngudi quan Iy lya chon vA ra quyét djnh cudi cing (xem [1, 2]).

Trwéce cde khé khin dé, trong vai n¥m glin day ching t8i thi x8y dyng va khdo s&t mét s8
bdi todn thdi sy trong nuée. Trong bdi bdo ndy ching t8i giéi thigu khéi quét cdc két qud nghisn
cttu dat dwge trong hai mé hinh kinh t& vi m8 vd xi Iy m§t bdi todn da myc tidu (hai trong chiing
dé dwgce cdng b8 chinh thirc):

= M& hinh khdo sét hi§n twgng tham nhiing va budn 1§u.

= M& hinh nghién ctu djch chuyén co cfu kinh té.

- Xt Iy trg gitp quy&t djnh khai théc md 16 thién.

Qua d6 ching t8i trinh by mét s8 quan di€m trong tng dung todn & linh vy ndy.

2. CAC BAI TOAN KINH T vi M6

Nhu dé néi & trén, khé khiin 16n nhét d8i véi che bai todn vi mé 1A xdc dinh va nhin dang bai
todn. Trong giai dogn ndy chn ¢é théng tin ARy A4 va kién thirc t8t v8 kinh t& x& hdi, néi chung cin
cb cfng tdc chiit chd véi cde chuyén gia qudn 1y (di8u ndy rét khé thyc hién trong co ché hidn hanh
& nuée ta). Sau dé méi cé thé x&y dyng vd nghién cdu mé hinh thich tng. Nhiing bai todn duwgc
trinh bay dwéi diy gidi quydt cdc vin d8 birc xdc trong nwée va ¥ nghia thye tin charode KEGid™ ™
d& dwgc ki€m ching, i T ‘?{EN
i’
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2.1, Vén d8 budn lfu vA tham nhiing & nuéc ta

Hién twgng tham nhiing v budn lgu d& dwge khoa hoc v8 t3i pham khing dinh 1a khéng logi
trir trigt A€ dwge vl né cdn ¢é nguyén nhin tdm-sinh 1y, Song hi§n twgng ndy phét trién trim trong
& nwée ta th phdi dwoe xem xét va gidi quyét & géc dd kinh t&-xi hdi chi khéng thé don thulin
bing t6i pham hoc dwge, V&n d8 dwge d¥t ra nhu sau:

- Lidu cé thé gidi quy&t v&n d¥ budn 1fu nhe mét chinh sdch thué thich hgp dwgc khéng?
- Trong di%u kién cda phdp luft hign hanh th} hign twong tham nhiing sé phét tri€n ra sao?

Hai bdi todn nay lién quan mét thidt véi nhau vi dwge trinh bdy chi ti€t trong [4]. Trong bai
ndy ching t8i giéi thifu md hinh todn vi phén tich ¥ nghia cdc két qud dat dwgc,

2.1.1, Vin dé buén Igu

Ta A& bidt ring d8i véi nhd nwée, thud cé ba chire n¥ng sau diy:

- LA ngudn thu nghn sdch ddm bdo cho hoat dng cda nhd nwée.

« La m8t cng cy A& didu tift sdn xufit trong nude.

« LA mdt phwong tign d& ddm bdo c8ng bing xi hoi.

Céc nghidn cifu 88 bdm sdt vin Q8 ndy. Trwée hét ta x8y dyng mé hinh todn hoe.

D8i véi méi loai hang nhip kh&u d& bidt, ta ki higu Vj, 1A gid v8n hep phép (bao gdm gid gdc
v chi phf vin chuy&n), ¢ 1a ty suflt thud (theo gid vén), n 1a 18i suft binh quén cda buén hep phép
(theo gid v8n), X 1A t8ng lwgng hang nhip kh&u, V 1A gid v8n budn chuyén (V = kVj, k< 1), p 1
xéc sufit bj bat, M 1d lugng bj phat khi bj phét hign (M = mV), Y va Y’ IA lugng hang bubn l§u
vh lwgng hang budn 1§u bj phét hign. Ta & xem mft mit hdng c6 hign twgng budn l§u trim trong
néu khdng cdn cé 18i. Ta nhin dwgc cde wée lwong sau.

Dinh 1y 1. Khi hign twong budn Idu trdm trong zdy ra thi:

o) kt—-(1-k) 1
PSM—U—M+m+1“HSt+m+1‘ 143)

b) ) §
Y<m+1. (2.2)

¢) Néu thay t bdi H md mds nguds déu ndp thud thi lugng thué thu dwge ldn hon mite t md
¢d budn ldu trdm wrong zdy ra.

Nhin zdt: ;
1. Céc cdng thie (2.1), (2.2) cho phép wée lwgng dwoe higu qud cda hdng rdo hdi quan ciing
nhu luwgng hing budn 1§u chwa dwge phét hign.

2. Khi budn chuyén véi 88 lwgng khéng nhidu thl & khéng bj truy cfru trdch nhifm hinh sy
nén ngudi ta cé thé chju m&t hing khi bj phét hién. Trong trudng hop 46 m = 1, H c¢é thd 1y bing
t/(t + 2), tinh todn cy thé cho thfly vé&i mtrc thué 20% gié v8n, hiu chdc chin hét budn 1§u trim
trong va lwgng thud thu dwge sé 1én hon mic 50% ma buén 1gu trim trong xdy ra.

y 8. Khi cé sy tiép tay cila bon tham nhiing thl v&n d8 s& phtrc tap hon nhiu, ta xét bai todn
téng qudt,

2.1.2. V&n d& tham nhiing ,

Hign nay hién twgng céng chitc nhén tien d€ khéng thyc hién tréch nhiém hanh chinh cda ho
(nhén hé8i 18) dang difn ra ph8 bién. V& mit phdp 1y ho c6 thé bj truy ctu tréch nhigm hinh sy vé
t§i nhdn héy I (Didu 226 Lufit hinh sy) holic thi€u trdch nhiém gdy hdu qud nghiém trong (Didu 220
Lu@t hinh sy). Nhung trong thyc t& nwéc ta khéng ki€m tra ngudn gdc tai chinh cia céng d&n nén
khi dwa tidn ck{ ¢é ngudi nh§n ngudi dwa (khong cé gidy bidn nhgn) thl rit khé bj bude ti.nh§n
héi 16 (k8 cd khi ngudi héi 16 t8 cho). Téi thidu trdch nhigm gdy hdu qud nghiém trong cling khé xéc
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dinh. Trong thye hanh céc bidn c& hifm ngudi ta khéng s, tuy vgy ho ¢6 th8 phii chju céc thigt
hai tdi chinh do cdc nguyén nhén t8 chic hinh chinh gly nén. Bai todn dwge dit ra nhu sau:

Goi N 1a lwgng tién nhén héi 18, M 1a lwgng thi§t hai khi bj phét hign, p 1d xdc suflt bj phét
hign. Khi p kh4 bé, trong co ché thj trud'ng ngudi ta chgy theo lgi nhugn bit chdp gid trj dao dic
nén hign twong tham nhiing ph4t tridn. Néu lgi nhugn binh quin dwong ta cé dénh gid sau,

Dinh Iy 2. D6V véi logs tham nhing ndo d6 trd nén phd’ bién thi ta cd:
Lgw nhudn L dwqe tinh bds:

L=N(1-p)=-Mp, (2.3)
P< D . (2.4)
N+ M

Nhén zét:

1) O cée nuée ¢b phép luft chit thl t8i pham v1 Iy do kinh t8 xdy ra véi nhiing vy cé N rft
1én.,

2) D€ t¥ng ldi suflt va gidm mii ro, nhimg anh tham nhiing thwdng thich t&ng thu€ hojc céc
déng gép cda din v logi bd céc cdng chive t8t trong b mdy 1dm vige. Quéd trinh trigt hién, dudng
gian vd logn phdp nay sé ting buéc tw hizu hda cdng sd vi khé ngén chin.

8) N&u chéng tham nhiing khéng cé hi§u qud thl 6§ c6 hign twong lan truySn t&m ly tham
nhiing. Xét nhu lan truyén bénh Iy véi téc d$ lan truyén trung binh cda m&i c4 thé I a th tir s8
lugng Xo ban dBu, sau th¥i gian ¢ 8§ c6 X = X, e ngudi tham nhiing, t8c d4 ndy rft nhanh v
phép lugt nhanh chéng bj vé higu héa,

4) Céc hign twgng ghn diy & Théi Binh va Long An phét tri€n phd hep véi nhin dinh trén.
Nhu vy ta thy cé thé gidm thud dé téng thu ngén sdch, ch8ng budn 18u. Cdn cdc co sé sdn xufit
trong nwéc bj dnh huéng bdi nhap kh&u th cé the gidm thud doanh thu cho ho hojc trg c&p thich
hep. Riéng hign twgng tham nhiing th) chn ¢é nhitng thay d8i cin bdn v¥ lufit méi nglin chin dwge.

Trén ddy 14 mgt mé hinh don gin nhung phdn dnh twong d6i t8t thyc tin, Bay gi¥ ta 88 xét
m@t m8 hinh dya trén mé hinh cé sfn véi cach ti€p cfn khdc, Chu d%¥ nghién ciu dwge dit ra béi
Tap chf Nghién cu kinh té.

2.2. Vin dé chuyén djch co' cfu kinh t&

Céu héi duge d¥t ra & day 1a: Khi ta tdch hofic nh§p cde h¢ sdn xuflt thl nhjp dé phét trién
kinh t8 thay d8i nhv thé ndo? wu diém va nlrge di€m cda co chd tdp trung 14 gl? D& trd 1&i cde vén
d& ndy ching t8i khdo s&t mé hinh kinh t& tuyén tfnh Neumann-Gale do Neumann J. Von d8 xuft
ndm 1937 va dwec phat trién bdi nhidu tdc gid khéc 48 nghién ctu cdc hé théng sdn xuft. Trong
8] chiing t8i khdo st chi tidt mé hinh ndy khi cdc dnh xa sdn xufit va chi phf thay d8i (chuyén djch
co' cfu kinh t€). Duéi dy ching téi gidi thigu cde két qud co bdn nhét cho trudmg hgp don gidn
khi cdc nén dwong I nén céc toa d§ khéng &m.

2.2.1, Mé hinh Neumann-Gale
Cho X, Y 14 hai khéng gian hitu han chidu cdc vector k§ thuft vd vecto sdn ph&m twong ¥ng.
Cée 1ién *X, *Y 1 t4p che vecto' cb toa 43 khéng &m twong ¢ng. Cdc 4nh xa tuyén tinh .4, .B
(ta xét trudng hgp khi ching 1A todn ti don digu) ti X vdo ¥ c6 cdc &nh xa lién hep dwge ky higu
twong ving 1d A, B, téc déng:
z (€ X*) = z.A(=.B)

pleY*) — A-P(B'P)r

trong dé X*,Y* 1a c4c khéng gian lidn hgp cda X, Y véi che nén dwong X*, Y* twong tng. Anh
x3 .A dwge goi 1a dnh xa chi phf cdn .B goi 1A énh xg sdn xuflt théa man: ,
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Vz (% 0) >0 thl z.4 <0,
3z > 0 sao cho z.B > 0.

Khi d6 (X, *X), (Y, *Y), (.4, .B) 1§p nén mdt mé hinh Neumann-Gale. Véi m8i vecto' z € * X vi
p € Y xéc dijnh nhjp 49 t¥ng trwdng ki thugt vi kinh t&€ nhw sau:

z — T(z) = sup{a : az.A < 2.B, a >0},

p— G(p) =inf{B : BA.p 2 B.p, f > 0}.
Ludn t8n tai cdc gid trj ap > o > O

ag = max{T(z) : z > 0},

- fo = min{G(p) : p > 0}.
Trang théi cin bing cda m8 hinh 14 b ba (a, %, p) trong d6 > 0,2>0,p 20 thda min:

az.A < 2.B,

B.p<adp,
z.B.p>0,

a, z, p twong ¥ng duge goi 18 mirc cAn bing, vecto ki thuft v vecto gid cin bing. Trong trudmg
hop ndy ap vd fo cling 1 mic cin bing, dwge gol 1a mirc cén bing Neumann trén va duéi. Céc
mirc cAn bing khéc thda mén: =
ap 2 a 2 fo.

Ta dua ra céc khéi nigm sau (djnh nghia chinh xéc hon xem [5]).

a) Mot h§ sdn xuft trong h§ thdng 1én néu né ty edn xult dwge nhd céc sdn ph&m cda minh
thl dwgc goi 1a dgc 1§p vd tao nén mét md hinh con djc 1§p.

b) M8 hinh khéng c6 mé hinh con dgc 1§p thi goi 14 m8 hinh b&t khd quy.
Khdo st trang théi cin bing cla mé hinh khi .A, .B thay d8i ta nhin dwgc cdc két qud sau.

2.2.2. Mgt 88 déc didm khi chuyén djch co c&u kinh t&
Truwéc hét ta cé djnh 1y sau.

Dinh 1y 8. Cdc két lugn sau ding:
a) Néu mé hinh ld bat khd quy th ché cé duy nhdt mic cdn bdng a = ap = fo.

b) Khi A, .B thay d6% vd bdo todn tfnh bdt khd quy thi mec cin bdng vd cdc vecto' t6% wu thay
d6% lién tye.

¢) Khi A, .B thay 365 v bdo todn cde mé hinh con thi cdec mike cdn bdng vd vecto cdn bdng
cling thay d6% lién tuc.

Nhin zét:

1) K&t lugn a) cho thfy trong co ché t§p trung chi ¢6 m§t mic cin bling nén d8 qudn ly vi
khéng ddi hdi trinh 4§ cao.

2) K&t lugn b) va c) cho th&y néu djch chuyén co' c&u kinh td ma gilr nguyén m8 hinh con holc
co cfu t§p trung th kh8ng c6 thay d8i déng k& v¥ t8c @ phét trién. Ngodi ra céc cdng ty lam ¥n
t8t nén dwge ty chd 48 cé mic phét trién cao hom.
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Bly gi¥ ta xét hai kifu nhp céng ty thanh t8ng cdng ty. Gid st ¢6 hai mé hinh cho béi:
(Xl,, +X1), (Y;, +Y1), [A;, B1) vi (Xg, +XQ), (Y,, +Yq), (A:, Bg). Thy theo cdc sdn ph&'m duge
xem la chung hay riéng ma mé hinh t8ng cdng ty cb che 4nh xa sdn xuft vd chi phf nhu sau

1) Y1=Y3=Y,XEX1XX9,+X=+XIX+X3,

_ (A = (B
(8. = (2)
2)X=X1><Xg,"’X=+X1X+X2,Y=Y1XY2,+Y=+Y1X+Y2,
- Al D _ .B], H
a=(% 2) 2=(% B).

Trong 46, D, C, H, G 1A céc nhifu bé. K&t qud nhin duge 1A:

Dinh 1y 4.

1) Hep nhdt theo kid'u thé nhdt thi meéc cdn bdng Neumann trén lén hon hode bdng mitc cdn
bdng Neumann trén thanh phln con mic cdn bdng Neumann dwds nhd hon hode bdng mic cdn bdng
Neumann dwéi thanh phén.

2) Hep nhdt theo kid'u thié has thi mee cdn bdng Neumann duds nhd hon hode bdng mée cdn
bdng Neumann dwés thanh phln. Néu C, D, G, H 14 nhidu bé d¢ mé hinh Id bdt khd quy thi che cd
mic cin bdng Neumann duwds,

Dinh 1y 4 cho thy 18p céc t8ng cong ty s& df qudn 1y hon song néu khéng ¢6 tién bd ndo vé
co' clu sdn xuflt thl ning suft s& gidm vA chi phf qudn 1y t¥ng thém. Thyc tifn cho thfly céc t8ng
cdng ty cdng 16m chng d§ thua 18,

Biy gid ta s& xét bai todn da myc tidu trong k& hoach héa.

8. BAI TOAN LAP Kf HOACH KHAI THAC MO LO THIBN

Thu&ng thl cdc bdi todn ki hogch héa 13 da myc tidu, céc tinh todn khoa hoc h8 trg cho nha
qudn Iy ra quyét djnh cudi cing, Truémg hep dom gidn hon cho khai théc than 1 thién d& dwgc xfy
dyng thanh phin m8m bdi Phem Hg Thiy (xem [6]). Myc dfch phin nay 1A giéi thigu cde xit 1y da
muyc tiéu trén mdy t{nh nén chiing t8i chl trinh by bai todn mét cdch hinh thie.

8.1, Phét biédu bal todn

Xét mét hé th8ng gbm n khu mé 1 thién, m&i khu cé di8u kign dja chdt, ning lye kinh t€ khéc
nhau. Trong diBu kign d& bidt, chn phin bé sn lwgng khai thdc cho mé&i khu vyc dé c6 t8ng sdn
lwgng va higu qud kinh t& t8t nhft. Ta xfy dyng bai todn don gidn sau:

Véi m8i khu md th ¢ ta goi Vi 1d lwomg A&t xdc, P; 1A lwgng quiing khai théc, a; 13 gid thanh
khai théc, b; 1a gid thanh béc d&t, ¢; 1A gid thanh chi phf khai théc cho m&i t&n quing. Ngoai ra,
ta goi gid quing binh quén Id ¢, t8ng lwgng quiing t8i thidu chn khai théc 1A P, t§ 13 1&i sullt chidt
kh&u 13 a. Khi d6 ta cé hai ham myc tidu cn tim cye trj 1A t8ng sdn lwgng khai théc:

S=)" P — max (3.1)

vd higu qua kinh té:
NPV = ZR(c = ¢)(1 - a;) = max, (8.2)

véi ce didu kign sau:
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o V& hé 88 béc

Zpi<Koh EP{- (3.3)
o Hé 88 béc k¢ thuft cho m8i md
Vi<KiP, Vi>0, P >0 (3.4)
o San lwgng t8i thifu
i Y P>P (3.5)
e Vén diu tuw
Y (acPi+biV) < T (3.6)

Trong d6 céc gid thanh vA cdc hé s8 béc di dwge xdc djnh. Ta xit 1y bai ndy theo hwéng h8 trg
quyét djnh.

8.2. Xt 1y bal todn da muc tiéu

Truwée ddy vAn c6 mét phwong phép chuyén gia phén b8 sdn lugng nay ta tim t8i wu Paretd.
Trwée hét, ta gidi bai todn b8 trg.

8.2.1, Bai todn bé trg
Ta xét bai todn (B) nhw sau:

Ham muyc tiéu
S = Z P; = max

véi cée didu kign (3.8) dén (3.6). D& diang suy ra ménh d@ sau.
Ménh d@ 1. Bdi todn (B) hodc khing cd phwong dn hode ludn cd Idi gids.

Khi khéng c6 phwong 4n chdp nhin dwge, nhd qudn 1y tham khdo phwong phép chuyén gia va
sita lpi diBu kign rdi gidi lai bai todn (B) A€ tim gid trj t8i wu So vA xdc dinh NPV twong @ng.

3.2.2, Xt Iy hé trg quyét dinh

Véi 88 E > 0, buéc gidm h > 0 chon thy ¥, k 13 88 ty nhién khéng lén, ta gidi cdc bai todn
(Hc)i g<k
NPV=2P¢(::—¢¢)(1—¢)-0max (3.2)

véi cde didu kign (3.3), (3.4), (3.6) va thay bdi:
Y P28 - E-qh. (8.7)
Ménh d8 2. Cde bds todn H, ludn cd I gids véi gid trj t6i wu NPV,
Biy gi® ta trd lai bai todn (T,): him myc tidu
S = ZP; — max (8.1)

véi cde didu kign (3.3) dén (3.8) va thém didu kign NPV = NPV,
D& dang nh§n dwgc djnh ly sau.

Dinh 1y 5. Cde bai todn (T,) ludn cd 105 gidi vd I&s gidi ld t67 wu Paretd cda bdi todn da myc tiéu
dang z€t.
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Céc két qud twong ng dwge hi€n thj 1én man hinh hofic in ra vd quy8n lya chon thudec nha
quédn 1. Céch xi 1y ndy cé thé 4p dung cho céc bAi todn da muyc tidu khéc.

4. KET LUAN

Trén diy ching t8i giéi thigu hai bai todn kinh t& vi mé dugce tifp cfn khdc nhau vd mét bai
todn vi mé domn gidn ¥ng dyng trong mét linh vye twong d6i 8n dinh v8 chinh séch vi mé nhw 1A cée
v{ dy buéc dBu cda dng dung toén hec trong quin Iy trong nuwée,

D¢ vugt qua nguy co tyt hiu vinh vidn v8 kinh té, ta cin tfp trung ti¥m lyc chft xd4m vio
nhifng linh vyc then ch8t trong dé quan ly I1& hang diu. Theo ching tbi, tai thei di€m ndy ta nén
khéi dBu nghién ctu ¥ng dung cdc bai todn vi md v cdc bdi todn vi m8 ma chinh séch vi md twong
d8i 8n djnh. Ting bwée rt kinh nghidm dé phé bién nghién ctu ¥ng dyng réng réi.

Trong cdc cufe d8i dBu lich s, nuéc ta cé truytn théng Idy y€u ddnh manh, Idy (¢ dich nhiky,
dé 1am dwge nhu vy theo binh phép ta phdi biét tdp trung lyc lwgng vén y&u cda minh vao gidi
quyét nhitng didm quan trong lam thay d8i twong quan lyc lwgng trén tokn cyc. Hién nay, ¥ng dyng
todn trong kinh t& - x& hgi 1o mét di€m nhw v4y.
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