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Y nghia va khai niém vé
mo hinh toan kinh té

CHUONG

hwong phap moé hinh tron
ién ctru va phan tich kin

GIOI THIEU MO HINH TOAN KINH TE

|

Mé hinh kinh té

M6 hinh cGa mot ddi
twong la sy phan anh
hién thwc khach quan
cta dbi twong: sy hinh
dung, twéng twong dbi
twong dé bang y nghi
cia nguwoi  nghién
cu.N6 bao gbm noi
dung cda md hinh va
hinh thirc thé hién noi
dung do

M6 hinh toan kinh té

La mé hinh kinh té dwoc trinh bay bang
ngbn nglr toan. Tao kha nang ap dung cac
PP suy luan va phan tich toan hoc va ké
thtra cac thanh twu trong linh vic nay cling
nhw trong cac linh vwc khoa hoc cé lién
quan. Dbi véi cac van dé phirc tap c6 nhiéu
mdi lien hé dan xen tham chi tiém an ma
ching ta can nghién ctu, phan tich chang
nhirng vé mat dinh tinh ma ca vé mat dinh
lwgng thi phwong phap suy nghi thong
thwong, phéan tich gian don khéng dua hiéu
lwc dé giai quyét. Chiing ta can dén phwong
phap suy luan toan hoc. Bay chinh la diém
manh cla cac mé hinh toan kinh té
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CHUONG I '
GIOI THIEU MO HINH TOAN KINH TE

D.S

Néu & thoi diém bat dau xem xét thj

D trwwong, gia hang la p, va giastr S; = S(p,)
> D, = D(p,) khi dé dwéi tac dong cua quy
luat cung — cau, gia p sé phai ha xuéng
murc p,.

O mi¥c gid p, do S, = S(p,) <D, = D(p,)
nén gia sé tang Ién murc p;.

O mirc gia p; do S3 = 5(p3) > D3 = D(ps)

e s \ nén gia sé giém'xuc“)ng murc p,.... L
Qua trinh ctr tiép dién cho dén khip =p,

»  tai mrc gia nay cung cau can bang.

Ql

PI p3 p psp2
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CHUONG I '
GIOI THIEU MO HINH TOAN KINH TE

+/ M6 hinh toan kinh té (M6 hinh can bang mét thj trwéng).

M6 hinh MIA :
S = S(p); S'(p) = dS/Dp > 0.
D = D(p); D'(p) = dD/dp < 0.
S=D

V&i md hinh dién dat bang I&i va bang hinh vé ta khdng thé biét chéc rang liéu qua trinh hinh
thanh gia trén thj trwdng co két thic hay khong, tie 14 liéu c6 can bang thi trwong hay khong. Do
v&i mo hinh toan kinh té vé can bang thj trwéng, ta sé c6 cau trad I&i théng qua viéc gidi phwong
trinh S = D va phan tich dac diém cta nghiém.

Khi mudn dé cap toi tac dong cla gia hang hoa thay thé (p,), thu nhap (M) thué (T),... toi qua
trinh hinh thanh gla ta co thé mé réng md hinh bang cach dwa céac yéu té tham gla vao cac moi
lién hé v&i cac yéu td sdn co6 trong mé hinh phi hop véi cac quy luat trong Iy thuyét kinh té, chang
han:

S = S(p, T), D - D(pr pj! M! T)

Khi nay mo hinh, Ky hiéu la MHIB sé c6 dang:

S=S(p, T);
D= D(p, p; M, T)
S=D

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

(/j BAI ’GIANG MON
T TOAN KINH TE

CHUONG I ’
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Céu triic mé hinh toan kinh té.

Bién néi sinh (bién duoc giai Tham sé6 (théng sb)
thich): d6 1a cac bién vé ban Do 1a cac bién s6 ma trong
chéat ching phan anh, thé hién pham vi nghién ctru dbi

trwe tiép sw kién, hién twong twong chung thé hién cac dac

kinh té va gia tri clia chung phu trwng twong dbi 6n dinh, it

thudc gia tri ciia cac bién khac bién ddng hodc co thé 1a gia

c6 trong mé hinh thiét 1a nhw vay cla dbi
twong. Cac tham sb ciia mo
hinh phan anh xu hwéng,
murc d6 anh hwdng cla cac
bién t&i bién ndi sinh.

Lwu y rang cing mét bién sé, trong cac mé hinh khac nhau c6 thé déng vai trdo khac nhau, tham chi trong
cung mét md hinh né cdng c6 thé c6 vai tro khac nhau do muc dich sir dung moé hinh khac nhau.

GIANG VIEN: TS. Trdn Ngoc Minh
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Moi lién hé giira cac bién so6 - Cac phwong trinh ciia mé hinh

- Phuwong trinh dinh nghia (@dng nhét thirc): Thé hién quan hé dinh nghia gira cac bién sé hodc gitka hai biéu
thire & hai vé ctia phwong trinh. M = TR — TC, phwong trinh nay [a mét ddng nhat thirc. Xuat khau rong ctia mot
quéc gia (NX) la khodn chénh léch gitra xuat khu (EX) va nhap khau (IM) clia qubc gia dé trong mét thei ky nhat
dinh. Thong thudéng xuat, nhap khiu phu thudc vao thu nhap (Y), mc gia ca (p), ty gia héi dodi (ER),...do dé
theo dinh nghia clia xuat khau rong, ta co6 thé viét: NX = EX(Y, p, ER) — IM(Y, p, ER). Trong mé hinh MHIA, céac
phwong trinh S(p) = dS/dp, D'(p) = dD/dp ciing la cac phwong trinh dinh nghia.

- Phwong trinh hanh vi: M6 ta quan hé gitra cac bién do tac déng cla cac quy luat hoac gia dinh. Tl phweng trinh
hanh vi ta c6 thé biét sw bién dong ctia bién ndi sinh. — “hanh vi” cia bién nay — khi cac bién khac thay déi gia tri.
Sw bién dong nay co6 thé am chi sw phan (rng trong hanh vi ctia con nguwdi (thi du: trong hanh vi tiéu ding, néu
thu nhap tang Ién thi ngwdi tieu ding sé chi tiéu nhiéu hon), nhwng ciing c6 thé chi la thé hién quy luat vé moi
guan hé phu thuéc Ian nhau gitra cac bién sd. Trong md hinh MHIA, cac phwong trinh S = S(p), D = d(p) la cac
phueng trinh hanh vi vi ching thé hién sy phan &ng ctia ngudi san xuat va ngudi tieu dung trwdc sw thay doi
cula gia ca.

- Phuwong trinh diéu kién: mo t& quan hé gitra cac bién sb trong céac tinh huéng co diéu kién, rang buéc cu thé ma
mo hinh dé cap. Trong md hinh MHIA, phwong trinh S = D & phwong trinh diéu kién can bang thi treong.

Béat phwong trinh thwdng 1a md td quan hé gitra cac bién sb co lién quan véi nhau va trong diéu kién cu thé.
Trong mé hinh bai toan 1ap k& hoach thi diéu kién rang budc 1a cac bat phuwong trinh thé hién viéc st dung cac

yéu t6 dau vao cla qua trinh san xuat khdng vuot qua kha nang ctia doanh nghiép.
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| Phén loai mé hinh toén kinh té ‘

Phan loai mé hinh theo dac Phan loai mé hinh theo quy Theo th&i han ma
diém cau tric va céng cu mé yéu t6, theo thei han mé hinh dé cap

toan hoc st dung +/ M6 hinh vi mo: M6 hinh ngan han (tac

M6 hinh téi wu: Lwa chon +/ M6 hinh vi mé: nghiép), mé hinh dai

cach thirc hoat dong nham téi A (@ teti e

wu héa mét hodc mot sb chi

tiéu dinh trwdce

- M6 hinh can bang

- M6 hinh tat dinh, md hinh

ngau nhién.

- M6 hinh toan kinh té va mo

hinh kinh té lwong.

- M6 hinh tinh, m6é hinh ddng

GIANG VIEN: TS. Tran Ngoc Minh
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Né6i dung cua phwong phap mé hinh

\4

Dat van dé

Can dién dat r6 van dé,
hién twong nao trong
hoat dong kinh t& ma
chang ta quan tam,
muc dich la gi? Cac
ngudén lwc cé thé huy
dong dé tham gia
nghién ctru (nhan Iwc,
tai chinh, théng tin, thoi
gian,...)

trong nghién cteru va phéan tich kinh té

Mé hinh hoa déi twong
- X&c dinh céac yéu tb, sw
kién can xem xét cung cac
mdi lién hé trwc tiép gitra
can cr vao co s& ly luan
da lwa chon.

- Lwong hoéa cac yéu td
nay, coi ching la cac bién

ctia moO hinh.

- Xét vai tro cla céac
bién s6 va thiét 1ap cac hé
thire toan hoc — chi yéu la
cac phwong trinh va bét
phwong trinh — mé ta
quan hé gilra cac bién.

Giai thich két qua

Dwa vao két qua
phan tich mé hinh ta
sé dwa ra giai dap
cho van d& can
nghién cdu. Neu ta

Phéan tich mé hinh
S¢¢r dung phwong
phap phan tich mod
hinh (dwoc trinh bay
chi tiét & phan sau) dé
phan tich. Két qua
phan tich c6 thé ding
dé hiéu chinh md hinh
(thay dbi vai trd cla
bién, thém, bo&t bién,
thay déi dinh dang
phuong trinh hodc bat
phuwong trinh,..) cho
phu hop vaoi thuwe tién.
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DPat van dé
Pé dap wng yéu cau
trén, ching ta can phan
tich tac dong truc tiép
(ngdn han) cda viéc

tang thué suét dbéi voi
san xuat va tiéu thu loai
hang A trén thj trvedng.

www.ptit.edu.vn

CHUONG I

GIOI THIEU MO HINH TOAN KINH TE

Thi du: Khi diéu chinh mét sac thué danh vao viéc san xuat va tiéu thu moét loai hang hoa A (gia sw:
tang thué suat), nha nwdc quan tdm téi phan ng cla thi trwdng doi véi viéc diéu chinh nay — thé
hién b&i sw thay dbi gia ca cling nhw lwong hang hoa tiéu thu- va mudn dw kién trwéc dwoc phan
ing nay, dac biét 1a vé mat dinh lwong. Tt d6 ¢ can ci tinh todn mirc diéu chinh thich hop tranh
tinh trang bat 6n cuda thj trwdng.

M6 hinh hoa
Déi twong lién quan dén van dé can
phan tich Ia thi trwydng hang hoa A
cung sw hoat ddéng ctia no trong
trwng hop c6 xuét hién yéu té thué,
Chung ta md hinh hoa dbi twong nay.

S=S(p, T); S=20
D = D(p! pja M! T), D, < 0
S=D

Trong do: S, D, S, D’, pla cac bién noi
sinh, T |a bién ngoai sinh.

Pé dinh dang cu thé cho cac ham
trong mé hinh ta c6 thé st dung cac
phuwong phap trong kinh té lvong.

GIANG VIEN: TS. Tran Ngoc Minh
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Phan tich
Giai phwong trinh can bang, gid st dwoc
nghiém la . R6 rang sé phu thudéc vao T
nén ta co6 thé viét = (T). Thay céac biéu
thiec: d /dT, d /dT, chding phan anh téac
dong cua thué T tdi gia va lwong can bang.
Giai thich két qua: D& phan tich tac dong

cta thué t&i gia ca va lwong hang hoa lwu
théng trén thi trudng, vé mat dinh tinh ta
chi can xét dau cla céc biéu thire d /dT, d
/dT. Néu muén c6 danh gia vé lvong ta
can c6 thong tin, di¥ liéu cu thé vé cac bién
dé co thé dinh dang chi tiét va wéc lwong
(dang s6) mé hinh
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a) Po lwong sw thay déi cda bién néi sinh theo bién
ngoai sinh.

Phan tich so sanh tinh doéi héi phai do lwong sw
phan rng, bién dong (trc thei) ca vé xu hwéng, do Ién
cuia bién néi sinh khi mét bién ngoai sinh trong méo
hinh c6 sw thay déi nhé, con cac bién khac khéng doi
hodc khi cac bién ngoai sinh cung thay déi. C6 thé
dung dao ham va vi phan dé do lwéng sw thay déi nay.

Gia str nghiém cta mé hinh c6 bién néi sinh Y phu
thudc vao cac bién ngoai sinh X;, X,,...,X,, nhw sau
Y = F(X4, X,,...,X,), trong dé F c6 thé c6 cac tham sé a,
B.... Ky hiéu X = (X4, X,,...,X,,), khi dé c6 thé viét
Y = F(X, a, B,...).

+/ Do lwéng sw thay doi tuyét doi:

- Xét ham Y = F(X;, X,,...,X,), tai diém X = X°, goi sw
thay déi ciia Y 1a AY; khi chi c6 X thay déi mét lwong
nhoé AX;, tterc 1a:

AY, = F(Xg, Xpyeer X+ AXpoee Xo) - F(Xg, Xoyoe
XiowoiXa)
AY, goi la s6 giariéng cua Y theo X; tai X°.
Ta c6 lweng thay déi trung binh ctia Y theo X tai X

www.ptit.edu.vn

Phwong phap phan tich mé hinh —
Phan tich so sanh tinh

Trong triomg hop F kha vi theo X; ta c6 toc d0 thay doi tee thoi tai X = X? dang xét
la:

R
P&i] a{i

New AX; kha nho thi p(X,) = p, vi viy néu AX. = 1 thi cd the cof:

PW(XJ =AY,
Thi dy 1.2: Chi phi C(Q) phu thude san [wong Q va dvoe mo hinh hoa nhv sau:

0(Q) = QP - 61503+ 1528.5Q + 2000

St thay doi cua C khi Q tang (giam) mot don vi (chi phi can bién), ky hiéu la MC,
dude xac dinh bang cong thie:

C(Q)=M0(Q =30} 122,50+ 15285

GIANG VIEN: TS. Tran Ngoc Minh
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CHUONG I

GIOI THIEU MO HINH TOAN KINH TE
-Trong trwdng hop tat ca cac bién ngoai sinh déu thay doi voi cac lwong kha nhé, ky higu 1a AX;, AX,,....
AX_, thi dé tinh sw thay dbi cia bién ndi sinh Y — ky hiéu la AY - ta dung céng thirc xap xi:

¥ ¥ ¥
Y= A%+ — MK o —
2 @%Mz @iﬁx

- Neu AX}, A, AX, Ia cac viphan cua bién ngoai sinh thi ta co the st dung cong

thire vi phan toan phan:

dy= E +Ed}{2 + .+ Ed}g
& & X,

- Néu ban than X lai la bién ndi sinh phu thudc vao mét hodc nhiéu bién khac thi dé do lwong sw thay déi
cua bién Y theo sw thay déi cta X; ta str dung céng thirc tinh dao ham ctia ham hop.

- Trong trwé'ng hop quan hé giira bién néi sinh va bién ngoai sinh khéng thé hién dwéi dang twéng minh
ma dwéi dang ham an, thi dé tinh sw thay déi tuyét déi ta ap dung cong thirc tinh dao ham cta ham an.
Néu bién ndi sinh Y cé lién hé véi cac bién ngoai sinh X. dwéi dang:

F(Y, Xq, Xopeeeny X,) =0
Khi dé dé tinh dao ham cua Y theo X, ta dung céng thirc:

GIANG VIEN: TS. Tran Ngoc Minh
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CHUONG I ’
GIOI THIEU MO HINH TOAN KINH TE

Thidu 1.3 Gia s Y va X;. X; co lién hé vdi nhau W&ﬂhiéu thixe:
Yi=X; +X3
RO rang gitta Y va X;, X; c6 moi lién hé ham s6 nhung dudi dang ham an. Ta can tim.
Y {=1.2.Taco thé viét:
5}{{
Y- (X]+X3)=0
Ap dung cong thie trén ta cé:

X
+/ Do lwdng thay doi twong débi:
Dé do ty lé thay déi twong doi (tirc thei) ctia bién néi sinh v&i saw thay déi twong doéi cia mét bién
ngoai sinh, ngwei ta dung hé sé co gian (hé sé co gidn riéng). Hé sé co gian (d6 co gidn) cua bién phu
thudc Y theo bién X, tai X = X°, ky hiéu - dwere dinh nghia b&i cong thire:

0 0
o= 20, X

0
X,  FX)
GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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Néu muon do lwong sw thay doi trong doi cia Y khi tat ca cac bién ngoai sinh déu thay
d6i (trong d6i) theo cling mot ty 18 ta dung hé s6 co gidn chung (toan phan). tinh theo
cong thirc:

&)=Y 09) (1.6)

Trong do: EE(X}} 1a hé s0 co gidn riéng cua Y theo X tinh tai diém X% ¥(X?) cho ta
biét tai X = X° ty 1é phan tram thay d6i cua Y khi tatca X cung thay d6i 1%. Xu hudng

thay doi cua Y phu thudc vao dau va doé 1ém cua céc hé s0 co gidn riéng.
Néi chung hé s6 co gidn cia Y (riéng hoic toan phan) phu thudc vao diém ching ta

tinh, titc 12 phu thude vao cac bién ngoai sinh. Tuy nhién, néu quan hé gitta Y va cac bién
ngoai sinh co dang:

Y=a XXl X véi Ogo0e....0y 13 cdc tham sé, thi c6 thé ching

minh dwoe rﬁﬂg‘_

==a (=12 (1.7)

Va do d6- EYI[X.}=Z[!,-L |
=1

GIANG VIEN: TS. Tran Ngoc Minh
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i duf Vi Q la mue san lwong, K 1a von va L 1a 56 lvong lao dong duoc su dung, ta ¢o
mo hinh quen thudc (mé hinh ham san xuat)., gia st co dang: Q=aKLPvéio. p>0.Ta
6 g =05 =pva el =a+p.
: , Y ;

NéuY. X > 0. thi hé s6 co gian €y, co the tinh theo cong thire:

vy  ¢(LnY)

Ex =
6(LnX,)

- ]1a l0garit coso e cua Y va

: cF
Néu goi R 1a ham can bién - ky hiéu la MF;; goi Xl 1a ham trung binh — ky hiéu AF,

ua Y theo X, thita co:

1

GIANG VIEN: TS. Tran Ngoc Minh
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Tinh hé 56 tdng trucng (nhip tdng truong)

Trong truong hop moé hinh ¢d bién ngoai sinh la bién théi gian, thi sw bién déng cua
bién ndi sinh theo thoi g‘lﬂ.ﬂ duroc do bang hé s6 ting treong. Hé sd ting trdng cia mot
bién do tv 1é bién ddng cta bién d6 theo thoi gian.

Gia st Y = F(X,. X5, ..... X, o) vdi t 1a bién thoi gian. Hé s tang trwéng cua Y — ki
hiéu 1a rv+ — dwoe dinh nghia hﬁﬂg cong thire:

&y
Iy = 2,—‘ (1.11)
Thong thwong rv dwge tinh theo ty 1€ %.

Thi duf Vi cong thite tinh 14 kép lién tuc, ta co heong tién thu duoe tai thoi diémt 1a
tinh theo cong thire: V, = Vie®; trong do V; a von goe, r 1a 131 suat, t 1a thot gian. He 5o

Toggud, 1 b i i ho e e g i g ting g gy

ting truéng cia V, i udevio thot g o cacben e el kim0 dangY a0, 5.
% {0l tuhes otan 0l 1Y o e d vio otan Mo Clakt 1énX
ity e e

Néu thoi gian t khong qua dai, hodc i suat rtinh theo timg chu ky thi cong thike trén co
dang:

il
AW
el

ANG VIEN: TS. Tran Ngoc Minh
B3O MON: KINH TE - KH

V=Yl
Do d0 hé so ting truong cia VIaLa(1 +1) =1
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CHUONG I ’
GIOI THIEU MO HINH TOAN KINH TE

Hé 56 thay thé (bé sung, chuyén déi).

Gia s Y = F(3;, X M) tai X = X‘” gia tri trong tmgcua Yla'Y = F(X" =Y néu
ta cho hai bién ngoai sn:nh thay d6i va cd dinh cdc bién con lai sao cho Y = Y?_ thi sy ‘thay
d6i cta hai bién nay phai theo tv 1& nao? Tuy thudc vao ¥ nghia thuc tién cua ha1_ h1en5_ tv
1& nay co thé goi 1a ty 18 thay thé (tha}r thé g‘lua von va lap déng). ty 18 bod sung (bd sung

gitra hai mat haﬂg) ty 1é chuyen doi (chuyén doi gitta tiéu dung hién tai va tiéu dung
twong lai). Ta o thé tinh hé sé nay nhw sau:

Theo céng thitc vi phin toan phan, ta c6:

dy = Ed}g - Ed}{l + .+ Ed}g
& & =1
Gia s cho hai bién X; va X thay d6i. do Y va X (k #i. j) khong d6i. nén-
=iy
. E
0= EFdI{i+ a:d:{j = dX; _ 1
£ i dKj cF
a“r{i
Néu d3,/dX, < 0 thi ta néi rang X; ¢ thé thay thé (chuyén ddi) duoe cho X, (tai X =X
. d¥,
vty 1é i

Néu d>/dX; = 0 thi ta noi rang XX bd sung cho nhau (tai X = X% véi ty 18 dx, Néu

i

d3,/dX, = 0 thi tanoéi rang X, X khong thé thay thé (hodc bd sung) cho nhau (tai X = X%).

ON: KINH TE - KH
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MG hinh hanh vi M6 hinh hanh vi
M6 hinh san xuat tiéu dung

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CHUONGI

GIOI THIEU MO HINH TOAN KINH TE

Ap dung phan tich déi véi mot s6 mé hinh kinh té pho bién

M hinh hanh vi san xuat

M6 hinh ham san xuat
Q= F(Xy, X3, Xp) = F(X)
Q: San lwong dau ra (ndi sinh)
X=(X, X, ,X,): Mirc stv dung cac yéu to dau
vao (ngoai sinh)
M6 hinh cé chira cac tham sé
Ham SX mé ta quan hé giira két qua SX (dau
ra) c6 hiéu qua nhat (vé mat ky thuat) phu
thudc vao cac yéu té SX (Pau vao)
Dang ham tuyén tinh:

Q=0 X+ a,X, +.....+ o, X,
He SO thay thé gitra cac bién khong doi C =-a;/ q;
Dang ham Cobb-Douglass

Q = aK9LPk

Vé&i a, a, B, 14 cac tham sé khac 0

Tac déng cua cac yéu té dén san lwong:
-Trong ngan han:

F(X)/X; — |[Max khi va chi khi

F(X)/X, = 8F/ 8X, = AP, = MP,
Nang suat trung binh bang ning suat bién cta yéu t6 i
(cac yéu té khac khong doi).
Do co gian cuia Q theo yéu t6 i: = MP,/AP,
Hé sé thay thé giira yéu t6 i va yéu to j:

dX/dX, = MP/MP,

-Trong dai han: Cac yeu to thay doi cung mot ty 1é
-Cho ham SX: Q = Q= F(X; X, X)) vé&iiX=(L X, A
,,,,,, , & X,), ta néi quy mé ting vé&i hé sé A >0:
F(AX)> AF(X) tang quy mo tang hiéu qua
F(AX)< AF(X) tang quy mo giam hi€u qua.
F(AX)= AF(X) Tiang quy md hiéu qua khong doi

GIANG VIEN: TS. Tran Ngoc Minh

BO MON: KINH TE - KHOA Q
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CHUONG I '
GIOI THIEU MO HINH TOAN KINH TE

Thi du: Cho ham san xudt Cobb — Douglas véi hai yéu t6 vén (K) va lao dong (L):
Q=aK"l? _ _
Day 1a ham san xuat co hé s0 co gidn cua san lvong Q theo cac bién khong dos,
g2 =0 £7=P va khi ting quy mé sin xuit 7. 1an thi két qua sin xudt ting 25 lin. Nhu
vay, doi vl hiam nay hiéu qua tang (giam, khong d61) theo quy mo khi va chi khi a + p
>(<,=) 1. Ta xét nang suat bién cua cac yéu to:

MP, = Q gk =ip8
&K

MP, = «Q =apK°L**
AL

C

Suy ra ty 1é thay thé cua Jap dong cho von la:

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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BAI GIANG MON

TOAN KINH TE

CHUONG I '
GIOI THIEU MO HINH TOAN KINH TE

To6i wu veé mat kinh té

e D3t van dé: Str dung cac md hinh mé ta cong nghé san xuat cia doanh nghiép dé phan
tich ta méi chi dat dwore téi wu vé mat ky thuat, chwa tinh t&i cac diéu kién bén ngoai, thi
trworng dau vao. Poi véi doanh nghiép, cac diéu kién lién quan dén thi trwedng dau vao dwoc
thé hién théng qua gia cta cac yéu té6 san xuat. Pay 1a ngudn théng tin ma doanh nghiép
khéng thé bé qua khi lwa chon mirc str dung cac yéu té6. Hon niva, v&i nhiéu ham san xuét
(cdng nghé) cho phép cac doanh nghiép trong chirng mwe nhéat dinh c6 thé str dung linh
hoat cac yéu t6. Diéu nay tao kha nang cho doanh nghiép c6 thé lwa chon nhiéu t6 hop st
dung yéu té theo muc dich ctia ho. Doanh nghiép c6 thé gip hai tinh huéng. Mét 1a, véi mirc
san lwong dw kién san xuat doanh nghiép phai tiéu tén mét khoan chi phi dé thwc hién,
dwong nhién la doanh nghiép mong muén Iwa chon té hop sir dung cac yéu té sao cho téng
chi phi & nhé nhat — cwc tiéu hoa chi phi. Hai 1a, v&i s6 kinh phi dau tw an dinh trwéec,
doanh nghiép muén Iwa chon té hop str dung cac yéu té sao cho mirc san lwong la cao
nhat — t6i da ho& san lwong. Cac tinh hudng trén goi la tinh huéng téi wu vé kinh té vi néu
gi4 ban san pham, dich vu cia doanh nghiép khéng déi, doanh nghiép tiéu thu dwoc hét san
lwong thi ca hai tinh hudng trén déu dem lai i nhuén téi da cho doanh nghiép.

www.ptit.edu.vn GIAAN(A-.‘- VIEN: TS.KTrén Ngoc Minh
CuuDuongThanCongAcorBQ MON: KINH TE = KHOA QTK Dt 3//fb.com/tailieudientucntt
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CHUONG I ’
GIOI THIEU MO HINH TOAN KINH TE

T6i wu veé mat kinh té

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG I

GIOI THIEU MO HINH TOAN KINH TE
IPhin tich md hinh: Ta s€ thywc hign vigc phan tich md hinh MHIC, d6i v&i mé hinh
MHID cich 1am va két qua twong hr.
+/ (121 mo hinh: Lip ham Lagrange cua bai toan:
LiX:, X2, ., X A)=FwX, + AQ-FXy, Xa....., Xa))
—L
Xet hé phwong trinh:

;’_ 0 G=Tm *)
EL_
< - (%)

K¥ hiéu nghiém tdi vu 1a: X (i= Ln), khi d6 difu kién cin cia t6i vu 1a X' phai thod
min hé phwong trinh trén. Irong thirc 18 vaii nhidu dang ham F, diéu kién can ciing la
didu kién di

A aF —

Tacdé: —= =W, ~A—— =0 i=1n)
he e
Suvy ra 1;1-3' = :FJ =% vO1 moi cap 1,j (= j). Tir day ta co:
8X, 8X,
E
T~ S5 v6imoi (%)
J 5

1

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG I ’
GIOI THIEU MO HINH TOAN KINH TE

Phin tich so sanh tinh; Phn tich tic dong cua san luong, gid téi tong chi phi
T ham TC(Q, wy, wy,..., wy) co the dan xuat cac ham chi phi trung binh AC, ham clu

phi bien MC:

Me = 16
&Q
Tir cdc him nay co thé tihh hé sb co giin cia tong chi phi. chi phi trung binh, chi phi
bién theo san leong.
Nguoi ta di chimg minh dwoc ring vél TC(Q. wi, Wy, ..., wy) degc dinh ti mo hinh
MHIC thi:
MC(QF2
ac ., —
o X, (1=1n)

Ta thay néu tat ca gid yéu to déu bién déng theo cing mot ty 18, [X” sé khong doi.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG I

GIOI THIEU MO HINH TOAN KINH TE

Thi du: Ham san xudt cua doanh nghiép cé dang: Q = 25K%5 %5

. Cho glavnnpg— 12, glalan dnngpL—3
—Tu:l.h mi¥c siF du.ng K. L désan xudt san Irong Q = Qg = 1250 voi téng chi phinhd nhat?
- Tinh hé sc: co giin cua tc:ng chi phi theo san lwong tai Q57

- Neu oid von valao dong déu ting 1 0% wa gil¥ nguvén mikc san lherong rthi miec siv dung
von, lao déng tdi wu s& thav dﬂl nhw thé nio?

- Phin tich tdc déng cua gid von. gid lap dong tdi tong chi phi?
Giai: Theo mo hinh MHIC ta co bai toan:
Z=12K + 3L — MNin
Vi didéu kién ring budc: 25K%°LE% = 1250
- Nghiém téi vu: K*. L° 13 nghiém cua hé phwong trinh:
MP, pg
% 129 Po
25K *°L* = 1250
=025 p=0.5ta co: (MPr/MPL)= (053053} L/K)=pr'pL =4.suvra L =4K
Thav L = 4K vio riang budc san lwong ta cé S0K = 1250. Két quala K =25 L* = 100.
- Ta tinh dwoc mire chi phi thiap nhat TC(Qg) = 600, do dé6 AC(Qg) = 600/1250 = 0_48_

) 3 ot et 6
MC(Qo) = 2 MPP&L) 5 &I = o
HEé sb co giin cia tong chi phi theo san hrong tai Qg s& la:
1o _ MOCQ,) _ 6 _
"¢ T TAC(Q,) 12.5<0.48
- Vi gid cdc véu t6 déu ting cing mot tv 18 nén K*°. L” khéng d6i.
- Ta co:
%{:= —25}{},%=L—lﬂﬂ}{}khlglavc:n gia lao dong tang thi chi phi s& tang._

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG I ’
GIOI THIEU MO HINH TOAN KINH TE
Mé hinh t5i da hod loi nhudn ciia doanh nghisp: Mé hinh xdc dinh mirc cung

L] Bm‘v&n a:i"é Muc tieu cua doanh nghiép la lgi nhudn toi da. Doanh nghiép phai biet két

thuit. tol vu vé mit kinh té vdi cac diéu kién trone thi treon
dau ra. Cac dieu kién nav bao gnm

Vl thé cua doanh n

Ta sé& xet hai loai hinh doanh nghlﬂp canh tranh hoan hao va dm: quvén.
o M hinh hoa:

dTR
MR(Q)=
Q)= T
TR
AR(Q)= —
(Q) 0

Goi TC(Q) 1a chi phi trong vmg v&i Q (cé tinh toi vu vé mat kinh té), loi nhudn sé 1a:
, 11(Q) = TR(Q) - TC(Q)
Pé xdc dinh mikc san lrong lam toi da hod lod nhudn (mikc cung) cua doanh nghiép ta co
mo hinh:
II{Q) — Max |
Mo hinh cé bién néi sinh 1a Q. IT:bién n
trong cac ham TR va TC.

oal sinh 1a cac bien neoai sinh

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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, CHUONG I
GIOI THIEU MO HINH TOAN KINH TE
o Phan tich mo hinh:
+/ Gial mo hinh
Diéu kién cin cia téi v 1a: &8 = IC
dQ  dQ
Nhe viv, diéu kién can ¢é mic san lvong lim toi da hod loi nhudn 13 tai mic nav doanh
thu bién phai bing chi phi bién. Diéu kién d1 cia t6i vu 13 neu san leong tiep tuc ting thi
doanh thy bién phai nhé hon chi phibién (loi ich cén bién giam dén)
- Trudmg hop doanh nghiép canh tranh hoan héo: Doanh nghiép 13 ngwdi chap nhin gid
nén gid ban san pham, dich vu (p) 1a bién ngoai sinh va p khéng d6i theo mttc cung cua
doanh nghiép. Doanh nghiép cin ct¥ vio him san xuat, him chi phiva gid p 44 xdc dinh
mirc cung toi da hod loi nhuin. Ta cé TR(Q)=pQ nén mo hinh chi co mot bién néi sinh
la Q. Do MR =p, vivaytaco: P=MC(Q) (%)
Tirc1a. d0i véi doanhn canh tranh hoan hao._ho s& chon san lrong dem cung tme ra
thi treémg ¢ mitc ma chi phi bién bing gid ban san pham, dich vu. Phwong trinh (*) the
hién quan hé gitta mirc cune cua doanh nehiép va oia ban trén thi treome nhung duedt

dang ham nguoc.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG I

GIOI THIEU MO HINH TOAN KINH TE
- Trwéng hop doanh nghiép déc quyvén: p = piQ): trong trrong hop nay mo hinh co hai
bién nédi sinh p va Q.

Théng thwong p 1a 1a ham nghich bién cia Q nén tén tai him ngwoc Q = Qp). Thc
chat, ca hai ham p = (Q)va Q= Q{_p}deuthﬂhlen cungmﬂtmulquanhﬂ do 1a quan he
gitba gid va mirc cdu n::ua thi treémg. Néu bidu EhE:Il quan hé nav bing ham Q= Q_gp) thi
ham nay goi la ham cdu xudi. ¥ nghia cia né li: néu doanh nghiép déc quvén dinh gid 1a
p thi mn¥c cau cua thi tredmg (cling 13 mirc cung cua doanh nghiép) s&€ 1la Q(p). Néu biéu
dién quan hénay bing ham: p= RLQ) thi ham cau nav goi 1a ham cdu ngwoc, v nghia caa
no: neu doanh nghiep déc quyen cung vng cho thi triromg mirc Q thi phai dinh gia la p
mdi cdn bing mirc cdu cua thi tredng. Khi xét doanh nghiép déc quven. him cau cna thi

tneomg thwomgs dwoc cho dwgd dang ham cau ngwoc. Vol ham cau ngwoc, TE. =p(Q)Q nén
MR = p(Q) + j_éq do d6 ta cd:

dp _
p(Q) + a0 Q = MC(Q)

Pé giai mo6 hinh — xdc dinh mi*c cung lam tdi da hod loi nhudn. ta cdn giai phwong trinh
va cé thé can kiém tra diéu kién di cia nghiém.

- Phan tich so sdnh tinh: K¥ hieu Q. IT* 14 mu*c san lwong t6i da hod loi nhudn va miec
loi nhudn toi da. Ré rang Q°. IT° p-hu thudc cdc bién ngoai sinh c6 trong md hinh va dwoc
o0ild him cung. him loi nhudn cia doanh nghiép. Pé phin tich tdc déng cua bién ngoai
sinh t&i Q" va 1" ta c6 thé sir dung cong thirc tinh dao him ciua him in Nguwdi ta d3
chirng minh dwoc ring:

+/ Péi véi doanh nghiép canh tranh hodn hao ta cé:

én’ .

p
GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG I ’
GIOI THIEU MO HINH TOAN KINH TE

Thi du: doanh nghiép of TE. = 380 — 0,307 va TC = §Q3‘— 2,50 + 970 + FC trong do
QlﬁséﬂlmgmgcﬁFClﬁchjphjcﬁdinh.
- Wi FC = 4 hiy xac dimh mnire s8n hromg 81 da hod lod nhuadn?
- Hay phén tich tac déng cﬁ.a-l:hjphjc-ﬁdinh FC ton marc sénlmgmgtﬁi:iahuilginhuf_lnvi
mire lod nhudn toi da7
Gaaic Tai:-l:rI'q.-iF_—jE—Q I-..-IC Q‘—ITQ+9?—|~ '_'AE—Q Q-‘—ITQ+'EI'? i

., : : =) Thir vao digu kién dna

cia 103 wu ta diror O — 13
—Chjph:cﬂdmhFGthngcﬂmartrung{ianﬂQ khungphuﬂ:l.uﬂ-ct-m:rFC
Do 7 = TRLQ™ - EQ-" — 8,507
nwchﬁuﬁ:’:im&clginhuéntﬁiia_

Thi dua 1.9: hdt doenh nghidp canh tranh hodén hio obd JWAC = 207 — 120 + 25 chi phi o
dimh FC wa gigd bén san pham 1la p.

- Xac dmh ham tong chi phi TC o FC = 20, Vo p = 39 hiEy mac dmb mire sén lrveong va
mirc lot nhugn o1 wua? ) ) )

- INé&u gia p tEng 1096 thi mnire s28n hrong, i nhuZn t9d 1 =€ bifén dong nhar theé naos?

Gidi: - Tacé: TC = [MCaQ + FC = %Q’ -60Y + 250 + 0

tacép =207 — 120 + 25 L) )
Gizn phirong trinh trén ol p = 39, loz bo nghifém S8m. kifm tra difa kién da oia 681
diroc Q=7 wa 7w = 143_3,

=_1=0 2 3
G do do FC tac dong

- Trirdc hét cin tinh hé sd co giSn cia Q° va 7T theo gis p. Béﬁnh"d‘g ta o6 thé ip
dung cbng thire tinh dzo ham ciiz hém En wi la nghifm cia (). Ta oo the st
P'—1{1‘:+11{1‘—15=0Gmhii§uﬂ11rctetrmla£ﬂ:lq*) Sy ral

4 _ a8Fép _ 1 L 1 £ 23 =)
dp EF &0 4 +12  4Q -12 dp CI e s v ]
Thoy p= 39, Q%= 7 tz2 tinh dweoc EE='EI,3=‘IS.
. la]‘.- _— _—
Theo (1. 263 ta cd: o oy
- dr”  p T =30

= = _ """ = 1.9

Suy ra 5 dp s 1433 =1

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG I ’
GIOI THIEU MO HINH TOAN KINH TE

Thi du: MWdt doznh nghiép canh tranh hodén hio cd TC= 07 — P + 1 vd Q = 1.
—"i.-"q:'rigiaﬂ:l_-l tnromg la p, h3v viét phirong trinh xac dinh ham cung chia doanh nghigép?
- Phin tich tac dfng cia gia p to1 mirc cung tid da hea loi nhudn va to mare o nhuin tod
da oz deenh nghisp?
Giai: - Ta oo phirong trinh xac dmh him cung:

P=30%—20)

dd{; ';1':':‘ Ap dung cich tinh dzc hiém ham 2n ddi véi phirong trinh
i 5
d

trong céu trén, ta.c-uwdq = = . W&i Q= 1_hifn nhitn 22 = g
ép B8O -2 M

. ode

dp

- Ta pha tmh

= Q* = 0. Viv khi gizd p téng thi mire cung va loi nhuin cia doanh
nghiép déu ting.
Thi du: ’Mdt doenh nghigp déc quyén oo ham cia ngirgo: p = 490 — 20) va ham tong chi
phi: TC = 0. 302AD%" trong do Q 12 s8n hirong va AD 13 chi phi quing cao.
=% AD =% hiy xac dinh mire =2n hirong va gid ban 81 vu?
- Phin tich tac déng oz chi phi quang cac AD to mure s2n hrong va gig ban 81 wu’?
Gifi: - Tz cd BMC = Q AT véi AT = 9 theo (1.23) suy ra:
400 — 20 + (20 = Q. ADY =30 LR )
Fidi phirong trinh trén wva kiém tra digu kifgn dd cdz tHd vu ta dweoe QF = 70, thay vao
him cuy ta cd p* = 350.
a - - - - - - - - = dq
- B)é phin tich tac dong ciiz AD tm () mmmh_lfl:
ﬂpdu.ngcér_'htinhd@:hﬁmcﬁahﬁmfmdﬁimm(mj,ketquil&:
daQ’ _ -0.5Q " AD™F agy
dAD a+apss DeAD>0.Q°>0nén Gop <0.
i p* =490 — 20", thep céng thire tmh dao hém ham hop ta ob:
dp” _ dp & daq dp” _ o dp”
350 -dqu.ﬂuﬁ{{lmadq,——l.(ﬁnp —4‘30—2(1"),n&ﬂd
Nhir w&v nfu chi phi quang cao ting 18n thi deenh nghifp 3£ baén dwroec it hang hon nhung

= .

: o
v gid cao hon. Vo AD = 9, Q*=?Dﬂ1:tyv;i:c&cbiﬁuﬂ1ﬁ‘c—lgrviddp tz tinh dirge

khi ting mét dom vi chi phi quing cdo, Q° s& gidm va p® s& ting bao nhifu don vi. Khi 43
cb mirc bién dong tuvét ddi ta ob thé xét dén bién ddong tromg doi.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG I
GIOI THIEU MO HINH TOAN KINH TE
Thi du: Tz =2 kit hop difu kifn t6i vu vE kinh t& va t6i da hod loi nhuin cia doanh
nghiép. Gia s1r doanh nghiép co ham san xuat Q = F(K. L) trong do K la von, L 12 lao
dong; gi2 von 12 py, gia lao ddng 12 pr; 212 ban s2n pham oz doanh nghiép 12 p. HEy xac
dmh mirc s1r dung von va lao dong d2 doanh nghigp dat 1o nhusn cao nhat?
+/ D&1 vor doanh nghiép canh tranh hean hao ta co bat toan:
==pQ — (pxK + p:L) = pF(E. L) — (p=K + prL) — Max
= =pl(Q)Q - (pgK + pL) = p(F(E,. LYF(E, L) - (pgK + pL) — Max _
Griai: Day la bar toan e 1 hat ién, khong rang bubc. Xac dmh disu kagn can cia th o
{(vo1 nhifu ham san xuat, diéu kidn nay ciing 1a $ifa kién du):
Tnrong hop deanh nghip canh tranh hoan hae:
MPxp = px; MPL = py *)
Tnrong hop deanh nghiép doc quyén:
PF L)MPz_pe PECLLIMP..pz (%)
Gidi hé phirong trinh niy ta dwee K*, L*; thay vao him sin xuit 5& tim dwoc Q° vado do
tinh dwroc =°.
Phén tich so sanh tinh: Ngw& ta chimg minh dwroc ring:
B\o1 v ca hat lom doanh nghiép ta ludén co:

= =

fos)8 LK & -1
Px o EpL
P&t var deanh nghiép canh tranh hoan hao ta co:
s :
=0Q
P
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GIOI THIEU MO HINH TOAN KINH TE

Thi du: Mét doanh nghiép canh tranh hoin hio co ham sin xudt Q =K% + L% va
pr=06 pp=4vap=1

- Xzc dmh mirc sir dung von va lzo dong to1 wu? _

- Phan tich tac dong cia gz von, gia lag dong ton mire 1o nhuzn o1 da?

Gra:
Ta co MPx = 0,3K%; MP; = 0,3L% . Theo (*) suy ra: K% =6; L% =4 do do K" = 1.36;
L*=1/16.
Theo (1.27) on _ K'=_136<0
so(l2/) - — T-h =.1356<
opx;

e .

— =-L'=_116=0

&py

Nén khi gi2 von va gi3 lag dong ting lot nhuin cua doanh nghidp 8 giam.

Tong cong mirc cung cua tit ca cic doanh nghiép hoat dong trén thi tiromg ta dwoe mire
cung cua thi tnromg, Ky higu la 5. Vi mirc cung ciz moi doanh nghiép phu thude vao gia
p va cac veu to khac l18n quan t; tht tnrong vEu to san xust, cong nghe nén 5 cling 3€ phu
thudc vﬁnc&cnhﬁntﬁnij.r,hi'cliﬂ =5ip.a b, c...), rong do 2 b, c,..lgc:h:ﬂ:mmsﬁdéc
tnmg cho cac véu to khac co thé inh hiréng dén 5.
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GIOI THIEU MO HINH TOAN KINH TE

MO hinh hanh vi tiéu dung

M6 hinh ham théa dung Mo hinh ti“')i da hoa thoa dung
H gia dinh quyét dinh chon loai hang nao, mua (M6 hinh xdc dinh mirc cdu cdc logi hang ciia hj gia dinh)
v6i khdi lwong bao nhiéu phu thudc vao: M0 hinh héa: Z = U(X) — Max v¢i diéu kién
Sé thich thi hiéu 2 piX; =M (ngén sach tiéu dung cia hy GD)
Thu nhap khi dung p; : Gia ca hang héai (i=1,2, ..., m)
Gia ca hang hoa X= (X1, Xz X ) Goi hang .
Muc dich tiéu dung DPieu kién trén goi la di€u kién rang budc vé ngan
- M hinh héa sé thich, thi hiéu sach. ,
U(X) = UXp Xy, wooe X @, b, C,.00) Z, X, Xppiiry X 12 bi,én noi sinh.
-Phan tich mé hinh: Tir ham U(X) c6 thé tinh: M, Py, P2......Pm 12 bién ngoai sinh

D¢ théa dung bién loai hang i: MU, = 6U/6X; > 0
H¢ s0 thay thé giita 2 loai hang: MU/MU;

GIANG VIEN: TS. Trdn Ngoc Minh
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MO hinh hanh vi tiéu dung

Phan tich mo hinh
Phan tich twrong tu nhu mé hinh MHIC, ta c¢6 két qua: DPi€u kién can cua téi uu

1a nghiém cua mo6 hinh phai thoa man rang budc ngan sach va hé phuong trinh:

pilp; = ,(SU/ 8Xi)/ (6U/ 6X;) voii#j
(Ty gid = hé so thay thé giita cac loai hang) thi Umax
Néu U ¢6 dinh, khi d6 thanh phén X" cua nghiém s€ xac dinh muarc cau loai
hang i:
X" = X" (Py, Pay s Py M) (=12, ..., m)

voi1 M 1a tong ngan sach ti€u dung cua tat ca cac ho gia dinh.
Céac ham cau trén(phu thudc vao gia va thu nhap) goi 13 ham cau Marshall, thé
hién mirc cau hang héa trén thi trudng ma ta c¢6 thé quan sat, do luong duoc.
Téng cong mic cau hang hoa cuia cac hd gia dinh ta dugc mirc cau (ham cau)
cua thi truong, ky hiéu la D

D = D(py, Py, -, Py M) vOi M 12 tong ngan sach tiéu ding cia tat ca cac hd
gia dinh

GIANG VIEN: TS. Tradn Ngoc Minh
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GIOI THIEU MO HINH TOAN KINH TE
Thi du: Him thod dung cia hd gia dinh khi tiéu dimg hing hod Aco dang: U = 4030557
uungduﬁﬁ,}!:ﬁlamucueu ding hang A, B. (ida hang dwoc cho nhir sau: ps = 4, ps = 10.
- Co v kaén cho ring hang hod A luén o6 the thay thé hang hod B va tv 12 thay thé1a 1:1.
Hzy nhan xét v kifn nay?
- Xac dmh mirc ciu hing hod A, B cia hd gia dinh néu thu nhip M = 600.

: ) 1 ha : Uz, Taco:
= l{}}{“ ‘}1‘;— va zﬂ}{"*‘:{“—‘
I"-II]:Lu' VY, I'-.-1'[.IJ.J'I'-.-1'I_I]3i = Xy 2X,4 = (0 do do ha hang hea nay ludn thay thé dwroc cho
nhzu. Ciing thep ]::thuanaj.r n:ieﬂ:mj.rﬂnemutd{m vi hang
A cin Xy 23X, don vi hang B, tf 30 Xg23, khong nhat thiét bing 1, do do v kién cho
rang t7 18 thay thé 12 1: lla]ihungchm.hxac
- Ta co he phreng trinh xac dmh mire téu dung 01 wu:
I'-.-fUﬁ.-'I'-.-IUE = P_,:,_.-'PE
600 = 400K Y
Tir cu trén ta d3 bigt MU, MUz = Xz 2X 4 nén hé phirong trinh tré thanh:
Kg2XK, =213
600 = 40305 x Y
Gidi hé trén ta dwee X, = 50X, =400

GIANG VIEN: TS. Tran Ngoc Minh
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Quan hé mirc cau - gia ca

Ham cauD = D(p, p;, M(p, p;))

dD/dp = (8D/ép) + (8D/6M)(8M/dp)
Gia hang p ting anh huéng truc tiép dén mirc cau va lam cho ngwoi tiéu
dung phai tim hang héa thay thé (mirc cau hang dang xét giam do dD/6p < 0
va gian tiép lam giam thu nhap vi M/3p < 0. Anh hwéng tong cong phu
thudc vao dau va dd 16n cia SD/SM.
Néu hang hda dang xét 1a hang binh thwong 8D/6M > 0, p ting sé lam giam
mirc cau vi khi nay dD/dp < 0.

Néu p ting ma D ting thi hang héa nay 14 hang céap thap 6D/6M < 0.

Pé do lwong anh hwéng ciia bién dong gia hang hda i téi mire cau hang hoa
dang xét, ta tinh: dD/dp; = (8D/dp;) + (3D/6M)(8M/3p; ). Néu dD/dp; > 0 thi 2
mit hang thay thé dwoc cho nhau, con néu dD/dp; < 0 thi goi |4 2 mat hang
bo sung

GIANG VIEN: TS. Tran Ngoc Minh
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+/ M6 hinh héa: - Ham cung: S = S(p, a, b,...); 85/6p >0
-Ham ciu: D=D(p, a, B....); 6D/ dp <0

Picu kién cin bang thi truwomg: S =D véi p 1 gia ca hang hoa, a, b, a, B....1a cac bién ngoai sinh

+/ Phan tich mé hinh: Giai phwong trinh S = D ta xac dinh dwoc gia cin bang (p) va san hrgng cin bing ( o)
chiing phu thudc vao cac bién ngoal sinh

- Phéan tich tac dong cua cac bién ngoal sinh dén gia va lugng can bang
Néu ¢6 cac biéu thirc twong minh thi dé nghlen ciru anh hwéng ciia ca bién ngoai s1nh ta lay dao ham riéng
theo bién ngoai sinh tir phlr()’ng trinh can bang va theo cong thirc tinh dao ham ham an.
Thi du: Xét 4nh hwéng caa bién ngoal sinh a t6i gia can bang Phwong trinh can bang c6 thé viét duéi dang:
S—D = 0. Pay la PT xac dinh ham an p theo a, b, a, B..... Ta c0:

2y _ 9510

03 /9 “D/%p
Cac dao ham riéng & vé phai d1r0’c tinh tai pos | ap
Trong trwong hop quan hé cung ciu trén thi truong khong can bang thi co ché gia sé hoat dong va dwa quan
hé vé trang thai can bang. (So' d6 mang nhén)
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Thi du: Gia s1irham cune. hiam cdu oo dane:

S =-a+bp; a, b =0

D= o—Fp: w B=0
Cﬁfhﬁ-giﬁifhichj’rnghi‘acﬁaﬂch-E-EﬁafbtuﬁﬁnhHEau:
Cho S =730 {;L_'h.nnecncu:n.etrenﬂﬂ.th-l_tcrn_fl_ suw rap = a'b. MNhir a3y oo ths coi a'b 1la mare
ElaELmhﬂ.ﬂ.tntﬂnteumanEﬂ::nEﬂnxuatchapnhﬂn
C:h.nD—ﬂ{lJﬂ.nnecnmu:l suvrrap = wh, o thé coi B lammaaeurthﬂntntdanm
tign diine chip nhin.
S=Dtrc la —a+bp =o— Bp. sigi phurone trimh naw ta duroc mirc sia oin bane:

— =+ — —
P=L—:1'al1mnembﬂne Q=“:TE.
Phén tich téic dénsciaa tdi P, ta cd zTP= ﬁib > 0 do gid thiét b, B > 0. Chi ¥ ring ta cb

thi tinh %t&phmgh:hhﬁnbﬁg wa 58 dwcké-‘l:quﬁ thromeE hir
Thi du: hvhire ciu loai hineg (1) phu thuéc vdo gia cuia hdng hoa d6 {(p) vi thy nhip newrerd
tign diungs (W) o5 dangs san;
D — 150000
hihire cung load hang trén {(S) o6 dange: E=1:4Ru“3.
- XMac dinh hé 56 co gifn cuaa cdu thee sid. theo thu nhap™
- XMeam mét tic dones cia thy nhip t&i mire gid cdn banesT

L=
Hﬂmmucndﬂ:ﬂ.eﬂnhh—]:lnulﬂasnentacn Ef=—ﬂ',l,_EM= o3
S =1IF tirc la 114]; = 1. ShI"p 22 P& phin tich tdc d8ne ciia thu nhip t&i gid cfin bine ta

cén tinh ﬂ Ta o6& thi tinh bifun thirc E t&phmngtﬁh:hﬂ?nhﬁngvﬁitﬂl&ﬁp dune
tinh dac ham hdrm dn. Ta od:
14p?? =1 shi"p®F =0

S 1.5=035 a2 ™= el J . _LIIT = —
= a 43{:';};‘:47_:{31-5 H{:,Pi'. e ~a timh duwroe tai maire gid cin bang o BV, o

= man Lp =0, tirc 14 khi thu nhip ting {(siam]) EElﬁmgiﬂﬂ?nbi;‘ngtﬁngfl_:iﬂmj.

WL wEr

Chil % nén cde hdm cune, cfn trone md hinh cdn bine thi tnrédme droe cho bine cdc hdm
neErosc, thi ma hinh & oo dane:
Pz:=p{3 a b.....1
En=p{D, o, B. ..}
Pz = Bx
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+.I'L.'ﬁ]:.m]:.{:an'hangm_mn Lﬁhmh:an'hangi]nﬁwnghanghua—dﬂw

B drvén 45: Phan tich kinh t& »imb ld phén tich mbilién hé gitta cdc bign 50 kinh t& tong
]:l.-l:rp bign gop) dic trume cho hoat d0ne cia toan bo nén kinh t&. Trong nén kinh t& thi
trireme, hosat d dne clia nén kinh t& difn bifn tronsba thi trréme =op: thi troémehing hod —
du:hi"u_thi'lrlmnehentevathih.—lmnelggﬂnne ﬂahathth—lmnena}rﬂeucn ].1.-E':I'_'I.]'_'I.-E'1i-'-|:|‘1.

= 5 [ Nd:l.ten cira wa ]_:l]:ua_'n. 'I:|.-|:]:|. CET :I'.'IJ'.'I.ﬂ.'I'.'I. 'I:n tac -:lnnE -.'Zle-:n. tDnE CUune, tDnE
cén do 86 dén tinh huéng cdn biing ciia cd ba thi tnrne 14 vidée quan trong trong phan tich
+wa hoach dinh chinh sdach kinh t& ctia Chinh phi.

Lmhinh]:a&.'ﬂicnhiﬁ-ﬁ-ukiﬂhté&imﬁ sirdune trong md hinh 184 cdc chi tidna thire {(tinh
theo gia co dinh]).

Mb td cune: Vi ta chi xét thi trirdme hidng hod — dich vu nén tone cune cia nén kinh t&
{mirc san hrone, két gqia sdn xunét) diroe coi 1 neoad sinh va ki higén 1la Q. Téne cung b
thé duwoe do bang GDP hoac JGHI).

& td can: Tong cdn cila nén kinh té bao gém cdc bd phin céun thanh:

- Tigu dune ciia dén cir dwroc eid thiétlda ¢d motbo phin khéne phu thudc wa thu nhap —
phan tigun dung thir dinh C; va phan phu thudoc vao thu nhap kha duns. nhir w8y ta co:

C=0C+B{Y -T)
Trongdo ¥:thy ohip gquidcdian, T: thus va giathigtla Cy, =0, 0 =p = 1. Ta co theé xem B
la khuxnh hwong tigu dung bidn {(IPC).

-Prau tir I trone tnrdne hop don eian thurdne dwroc eid thisét 14 e6m mot phin khéne phu
thuéc wao 18i snit — I, va4 mét phan phu thuée tuvén tinh thep 1a8i suft r, ta cb:

I=1,—wrvoxia={
Mén nhip khan la IM, téng cdn trong mirde s&8 la- C + I + (G + EX — IhI

- Thué T dwoc eia thiét gom khodn thus thy nhip (&%) va cac loai thué khic {+). nhir
v T =v+ &Y v y>= 0, 0 <=&=1.

Chung ta ¢co theé coi & 18 thué suit cia thué thy nhap {thusé suit gop).
BYéu kigén can bang thi truoneg hang hoa — dich wu:
¥ =C+I+G+EX — I
o digdu kigmn: C=C +(Y -ThvoiCy =0, 0=p=1.
I=1,—orvoioa=>=0
T=v4+&¥ vwrHrv=>=0,0=5=1
Cdc bidn ndi sinh efia ma hinh gém: ¥, C, I, T cdc bidn cén lai 1a bidn neoai sinh_
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Phan tgch mo hink: _ _
(iai mo himh: Giai ha phirong trinh trong mo hinh voi cac an 50 la bign noi sinh, ta
duroe:
T C - B+ -+ EL-I
1+

FPhan tich so sanh tinh; phan tich tac dong cua chinh sach tai khoea: _

P)a xam xat tac dongcna chinh sach tai khoa (thi — chi ngan sach nha miroe) doi voi san
xuit (¥) ta céin tinh céc bidu thire: 2= . 2¥. 8Y 7017 31) ta dE déine tinh dwoc:

R R R

% 1B )

E_§= B <0

g 1-B=Bo &

e
“p=ps

MNhirwiy khi chinh phi ting chi tidu thi thao {1.32) Y 5& tine, tire o6 kich ciu._ mat khac
vaphaicna(l)lonhon 1| nén mure ting cua tong can 52 lom hon so voi mure tang chi tisu
cua chinh phu. Nhir vay vigc ting chi tign da duoc l.':hu}ré-chlﬁn__ vi l¥ do navy nén i}l
diwrcre goi la nhan tir gia ting chi tigu chinh phn.
Ehi chinh phua ting thu thi thae (I} va (2] ta thay Y piam.

Tux thuoc vao tinh huong cu tha, mo hinh can bang vi mo tran co thae don gian hoa, thl
du, dau tirl, thud T co tha coila ngoai sinh, nhimeta co thé mérong mo hinh, thidu; xuat
khau, nhap khau co the coi la bign nod sinh.
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GIOI THIEU MO HINH TOAN KINH TE
Thi du: Wbt 56 chi tifu vi md ciia mét nén kinh t& c6 cdc moi lidn hé sau:
Y=C+I+G+EX-IM
C=pYy, wvoild<=p=l.
IM=pYy voil<p=<l
Yo=({1-19Y wvoild<t<l
Trongdo Y: thu nhap, C: tigu dung cia dan cir, Yp: thu nhap kha dung, I: dau tir.

G- Chi tidu chinh phi, EX: xust khau, IM: nhip khiu_t: thué suat thus thu nhip.
VoiG=400tudong I=230t0 dong EX =230t dong, =08, p=0.2,1t=0,1. Hiv xac
dinh thu nhap va tinh trang nsan sach nha nuroc?

Wi cac chi tidu & ciu trén, co ¥ kién cho ring néu gidm xuat khan 10% thi chinh pha co

thé tang chi tidgu 10% ma khong anh hwdéme toi thu nhap. Hiy nhan xét ¥ kign nav’
(Giai: - Giai mo hinh trén ta duroe:
7= I+G+EX

1-B1-f+p{l-1)
Thay 50 lidu vdo ta tinh dwoe Y = 9000tF. Thu nein sach 1a t Y= 900 ¥, chi negin sach &
=400 {7 nén co thang dur nean sach.

P c6 duroe nhin xst vé ¥ kidn ndu ra, ta cin tinh 35 co gilin cia Ytheo G va EX
Y _ 1 vy BY _ 1

3G  1-p{l-6+p{l-t) FEX  1-BEl-6)+p(l-0)

EX men =7 27 Khi gidm 10% xudt khiu, thy nhip gidm (107 )%, téc

G
nhimg do => — nén =_
b S

Ta co: tuv chung bi;'.ng nhan

dong cubi cung la thu nhap =& tang -I:llI:I-I:EE - EL %%, Vay « Liin trén 14 Lhine ddne.
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MG Mink kind of dong.

Cdc md hinh kinh t& cd chira bién théri sian goi 14 mb hJ:ﬂJﬂ.l:mhtednn_Eﬁ___Bemmhhna
mo hinh déng va vwiéc phan tich, tz =&t hai ma hinh dom Eidn: md hinh cdn bing gia dang
tuj.r-é-n'h_'nhﬁ'ﬂ.mn hJ_'nht:LnE'hanﬁ'nEl:mhté-DnmﬂI

- g5 .i|:|r_r:|.i|:| mn i':l-:rr:lg gn:r fmg .ih-qp- m__'l.ns:.r:l .I:'r_l-:l.il:l__:I

Fa 5 i - = i

i

'l' # = : =
thchﬂnequa'l:nnhtmnemc Emeu.‘n.El“al:ﬂutrenﬂ:l.th?lmnE

Inén din dén gid cén biane? OF =] wa

—'T'hte-'l:lap m& hinh: (GHa sir trén thi treomn e tai thadi didn t, El;ﬂ.hﬂ_nE hod téc dénes dén cune,

ciu nhir san:

o hinh a: [}, = a — bp, fa. b =)
S, = -c +dp. fc. d=0)
Brisn kign c8n banes: [0, = 5,
IS hinh b: [} =a — bp, {a. b=10)
5. = -c +dp.., (o, d =0
Troneg do [} S, p. la mire cdn, mire cune, mairce gia & thoi digm t. po; la more gia & thad

dismm {1t -17.
Bréu kigén cin bane: [} = 5,
ia thift trongmé hinh b o6 thé chip nhin 48 déng hon trong md hinh a. Tuy vy ching
ta chi cin bian d&n tinh chét t&n tai gid cfin bing nén nawréd hoe oo thé tr titn hign tinh
hudéngs mayr.
- FPhin tich md hinh:
Thr cac phironmes trimh cung - cdn wa dign kign c8n bdnge ta oo
=" Méutsit=0 ta &% cé P, = pthi gid cén bing & moi thoi difm.
Méutait =0 ms p, = p thitheo guy ludt thi trrdme tén tai chénh léch cung — céu (D - S),
mire nay goi 14 mire dir c8n. GHa sir e dir cdin tad t guyét dinh sir thay d6i cfa gid p (s
thay doi dién ra thep thoi sian) vd4 gquan hé ndy cd dane:
E —wp-s ygik =0

Thaw cac hirm cung, cdun vao phirones trinh n&daw ta o6

% —sp-@p = - o)
Phurome trinh trén 1i phirong trinh wi phin tuvén tinh wéi hé 56 1 hing 56 nén cd tha d&
dane gigi va cho nghidmm:

P, ={(Do o )T "+ p
Hhit—}mtﬂ.hﬂ.}fpzdﬂ.ﬂ.tm eid cdn bine p.
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Voi mo hinh b moi chuyan khonghoan toan nhr & mo hinh a. Tir di2u Lién can bang ta
co:
ne gt
b b
Nehiam cua phuong trinh nay voi p, cho tnroe la:
_[ arcfdY | atc
P:_LP" 1:|+|:1|| Tia

Biﬁul:iénp,cfugi&ihgnl.htttangnnhg.ulad{b.ﬂéudbb thi gia 58 khong hoi fu

d-b
D 5 D 5
S »
\ bl bl

iz Tén tai gid cn bing Gnethn tai gid cn bing
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CHUONG I ’
GIOI THIEU MO HINH TOAN KINH TE

» M5 hinh ting tnrdme kinh té& Diomar.

&t védn 44: Khi nghién ciru sir ting tnrydme ciia mét nén kinh t8, mat trong nhimg van
da dircre gquan tim la xac lap moi lign haé eitta lhvone won dau hr va sir gia tang san hrone
{ddn ra). Néu biét duroec méi lién hé niwv ta céd thé xdc dinh dwroe nhu cén ddn hir cila nén
Lkinh t& 4& dam baoc wéu cin ting trirdme 38 dir kién.

AdS himh hoa:

Cic gia thiét ciia md hinh: Ning hre Ea'n:r.u:-a.tc:ﬁanenl:mhté tai thod digm t dwoc mo ta
boiham san :r.uatc]:uphu thuéec (tuvaén tinh) vdo hrong von, khéneg tinh tdi lag dong cling
nhirtién b ki thudt, céngneghé. K higu CWt), K{t) la ndnglhre san xuéit, hrone von & tha
digm t. ta co Q{t:l = pK{t:l wori tham s6 p = 0 wa la hing so6.

E-ugl.a tine cna hrone von trongchu kv xem xatla mmtnng L= {dan tir khong co
dd tré va cfing khéneg xét toi khin hao vén). Hoat déne d8u hr neodi vide tdc ddne téi
ning hre san xuét (théne qua von) con tdc déne hirc thii, khéne ob tré t5i tone cén
nhap) theo dang “nhin tr" hrones bir nhir moé hinh cin bang 1 mé. Goi ¥ {t), I{1) la tone
can, diun tir cna ki t thi:

dEL
r =I{
iy =1 1)

=¥t

hI& hinh tainge 1:|.-|.u:rn_E Diomar:

L
=1 e}
1
i = ZLn 2)
QL) =pEAt) 3
) QL) =¥ (1) 4]
Cac bign noi sinh: Y, O, K, I; bién negoai sinh: t
BErat L =, khi niax v duwoc goi 1la ha 5@ Eia ting vin — san Iirone hodc hé o ICOR
e

(AE/AY), v cho biét s& von cén thiét 42 gia ting 1 don vi san hrone {(d8n ra).
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CHUONG ’
GIOI THIEU MO HINH TOAN KINH TE

Phan tich mo hinh:
(Gigi md hinh: Trong trrémg hop mé hinh d4ng, ta cin bitu disn cdc bidn nd sinh thap th
eian, tirc la xac dinh quv dao cua cua chung xuat phat tir thoi kv goc. Cho t=10 la thai kv
goe va kv hidu ¥, = ¥(0), Q, = Q(0), K, =K(0), I, = 1{0).

Lay dao him thao thivi sian t e hai va cia (2), (3), (4) ta dwoe:

dY 1d
W om e
Q_ oK
A (6)
40 _dY
I — )
Tur(3), (6), (7) tacd:
1dl
F'I{ﬂ—;E
dl
Suy 1a: e peliti =0 (E)

Pay 1a phuome trinh vi phan doi voi [, neghiém cia phuong trinh nay voi digu kisn ban
daun I, =I{0) 1a I{t) = I,¢*". Thay vao cac phuong trmh trong mo hinh ta tim dwoe:
Y{t) =Yoo, Rit) =Ky 2™, Q1) = Q2™
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CHUONG I ’
GIOI THIEU MO HINH TOAN KINH TE

- Phin tich kfr oo

Ta nhin thiw ranesnhip tine trrdne cia ¥, K, L.} déu bdnenhan vda bing ps = s/~ wvd la
hang s0. Sirtane tnrdme nay cuia nén kinh 12 goi la tan e tnrome can doi {cac chi tisgu tane
cing nhip d67.

Ta =&t triréme hop: 3id s1r trones thaire t& $8u tir tine ~&i nhip 48 r va r = ps, khi ndx =&

xév ratinh trang i d8ivdd nén kinh t87 Ta 6 It} = I, 2~ suvra % =52~ . Tir {5}, (6) suyw

-::l'!n:"_:r - -::IIQ_ _ -
T8 oy T el g T PHD = elker.
o adt
e Ly

. oY St

tac donetdi nang Ihire sdn xuit. Thao l:é-'l:qué.t-ﬁ-nm o0

Tﬂ}li.é‘t‘l'_';"Eé __'I:El:'55phénﬂnhﬁcdﬁngcﬁadﬁutu’t&iténgciu__cﬁnmi-?‘u =& ﬂ:l.-é-h-i.én

3073t = T  Méu dédu tir tine nhanh
s ps

Y Al

FTRT
wéu hon t&i téne céu, nén kinh t& s& & tinh trane nine hre san xudt Lhéne dd4p ime duroc
nhn cdn, tre ld thidn hut néne hire sdn xuit. MNeroe lai, 8 hr tine chim hon mire cin
thigt {r = ps) thinén kinh t& 58 xay» ra tinh trangs thirs nidneg e san xuat. P&y la mot nghich
1% gfw ra nhifn tranh ludn gitra cdc nha kinh 8 hoe. 6 thé do md hinh Diomar cén gusa
don gifn nén xuit hidn nehich 1§ ndwr.

Iid hinh dwoe s1r duns trong thire 18 14 md hinh i rac theo thik gian, Lhi ndy ma hinh
co dange:

hﬂ’nmfmﬁ_n'thiét{rbpilthi bITdDﬁcdﬁngcﬁadﬁutlrt&inﬁngltu:Eﬁnxuét

Kt —Ei{t- 1) = I{t)
W = 11gn
=
2t} = pEAL)
) = ¥{t)
Meghigm ciia md hinh =& la:

' = g
T = 1= Y- 1 B
B - -

o = .
K= |1+ = _¥(t-1 |;
W W= -

=

Iy = Irl - It - lj:lﬁl
. -

T —-=

Mhip tine trrdme cia cdc chi tigu d&u 1la —

V-
Thi da 1.18: Méu haé so IIOOF. ~ = 2.8 wa tF 18 tiét kifdm s = 0.2 thi nhip tineg tnréme cta ¥
1la 0. 2/N2 8 — 0.2 = 0,07 hax 7%o.
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’ “CHUONG 2 ’
MO HINH TOI U'U TUYEN TiNH - QUY HOACH TUYEN TiNH.

M6t s6 tinh hudng trong hoat dong kinh té
va mo hinh bai toAan QHTT

Bai toan 14ap ké hoach sin xuét
CTy RM san xuat 2 loai SP (A va B) Nguyén li¢u dau vao gom: lao |
va loai Il, trir lwong twong wng la 6 tan va 8 tan. Mot don vi SP A
can: 2 tan nguyén liéu loai | va 1 tan nguyén liéu loai Il. Hai so
twong wng ciia SP B 14 1 tan va 2 tan. Qua diéu tra thi trwong biét:  Fidams PRI T T
‘Nhu clu SPA< nhu cAu SP B 10 don vi ;14 tri lome nguyén lizu logi § ma doanh nghisp co the st dung trong ky (=1, 1.

A . o S g m).
e i e 00USD: .~ 3.000U5D ol i, by i i it g 1.,
Cty can san xuit so lwong SP mdi loai bao nhiéu dé cé tong doanh % 1 50 dom vi san pham logi  ma doanh nehidp cén sén xudt rong ky.
thu cwe daitrongky. R R
M6 hinh bai toan: Goi x;, X, 14 s6 lwong SP méi loai can SX trong Tmx=(z, %y...... %, ) 580 cho:
ky. Khi @6 tong doanh thu sé la: B
f(x) = 2x, + 3%, —Max (nghin déng)dugc goi 1 ham muc tiéu i)=Y e, Max
2X,+ X, < 6 -
X;+2X,< 8
X, + %X, <10
X, <20
X;20;%,=20
X = (X1, X,) |2 phwong &n chap nhin dwgc néu N6 théa man cac rang
budc (nghiém chip nhin dwoc)

Tong quat, kv hizu: |
& 13 loome ngwyén lign déu vao loai { cdn d2 san xudt mot dom vi san phim loai |

Elia'.lx: : h'- i= 1: l...:ﬂl

x20)=12..10

GIANG VIEN: TS. Tran Ngoc Minh
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BAI GIANG MON

TOAN KINH TE

' “CHUONG 2 '
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

M6t s6 tinh hudng trong hoat dong kinh té
va mod hinh bai toan QHTT

Bai toan xac dinh khau phin in

Can ché bién mét mon in tir nhiéu thanh phan (thwe
pham) sao cho di chét bé (dam, béo, dwong,..) sao cho
tong chi phi nhé nhat. Gia sir c6 n thanh phan, véi gia
mot don vi thanh phén la ¢ (1=1,2..,n). Pong thoi co
m chat. Biét mét don vi thanh phan j chira a;; don vi
chati (i=1,2,.., m)va mirc chip nhan dwoc so don vi
chat i trong hon h()’p |a nam gitra |, >0 va u, > 0.
Mo hinh bai toan: Goi x; 1a s6 lwgng don vi khoi lwgng
ciia thanh phan j trong mot don vi khdi lwgng ciia mon
an. Khi do, ta co:
Timx; (1=1, 2, ...n) sao cho:

f(X) = cX; + CX, +...4C X, —Min duge goi la ham
muc tiéu

PK rang bujc: |, < Ya;x.<u;;i=1,2,.

ij 7% =
xx; =1
X,20;]=1,2,..,n
X = (X4, X,) la phwong an chap nhan dwgc neu no théa

méan cac rang budc (nghiém chap nhan dwoc)

www.ptit.edu.vn

GIANG VIEN: TS. Tran Ngoc Minh

Bai toan van tai

Hang hda cén v/c tir m kho dém n diém tiéu thu. Lwong
hang ¢ khoilaa;>0 (i =1,2, ..,m) va cic diém tiéu thy |
c6 nhu cau la b; (J =1, 2 n) Cuwdéc phi v/c mgt don vi
hang tir i denj Ia Cjj - Gia sir tong khdi lwong hang ¢ céc
kho bang tong nhu cau & cac diém tiéu thu. Hay lap mot
ké hoach phan phoi hang sao cho tong chi phi v/c 1a nhé
nhat dam bao cac kho phat hét hang va cac diém tiéu
thu thu da hang?
M6 hinh bai toan: Goi
tiri dén j. Khi d6 ta co

f(X) = CpaXqy F CrpXp +.HCypXyy + CpXop + CopXop + ..t
ConXon + oot Cryp Xy + CpppXmp Foveve * Cron Xmn —Min dll’()’C
goi la ham muc tiéu
DK rang bugc: ¢;;X;; + CioXj, +...4+C; Xin = a;; 1=1, 2, .

C1jX1j + CojXj +eo-HCrpjXmj = b_J ;] =1, 2
Xij 2 0; |—12 mj—l 2,..

X = (Xu)mn la phwong an chap nhan dwoc néu no thoa
mé&n cac rang budc (nghiém chap nhan duoc)

X;; 1a lwgng hang can van chuyén

Trang #
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— “CHUONG 2 )
MO HINH TOI LU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Bai toan QHTT téng quat
Tim cac bién so x4, X,,..., X,, Sa0 cho ham muc tiéu:

f(x) = > cx. 7 Min(Max)

J

]
A J 1 -n
théa man dieu kién:
2 ax, b (i=1,2..,m)
j=1
inj i i 1 S m, + mz)
j=1
2 ax, b (i=m +m,+1,..,m)
j=1
X, Z0(=1,2,0)x,50(=n, +1,..,n+n,<n)
trong do ay, b;, ¢; 1a cac hang s6 cho trwéc. x 1a bién
can tim hay con goi la phwong an, C6 m rang budc
chinh va n rang buéc dau.
Diém x = (X,X,,...X,,) € R" théa man moi rang budc cua
bai toan goi la mot p/an. Tap hop tat ca cac p/an, ky

hi¢u 12 D, goi Ia mién rang bugc hay mién chap nhan
dwoc. M6t p/an lam cho f(x) dat cwc tri goi la p/an toi
wu (I&i giai cua bai toan)

GIANG VIEN: TS. Tran Ngoc Minh
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— CHUONG 2 '
MO HINH TOI UU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Bai toan QHTT dang chinh tac

f(x) = 2 ¢ x, 7 Min(Max)

i=1

Bai toan QHTT dang chuan tac

f(x) = > ¢, x, 7 Min(Max)

=1

Zax.zbi(izl,z ..... m) Zaijxj:bi(i=1,2 ..... m)
j=1 j=1

X 0(g=1,2,..., n) X, 0(=1,2,.. n)

v
\Y%
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

) M&i ring budc dang thire il;‘.-h 6 thé thay bing hai ring budc bat ding thix:

E‘“‘-rl-' =hva Ea._;‘. >h
i=1 J=1
b) Méi rang bude bat dang thire
il__:x‘, £h, hoac E"Il‘_t‘,:j.i%
-1 1

o6 tha dira va rang bube dine thie nhé durs thém vio mat bisn mdi, £0i 13 bisn phu (hay
bién ba), x__. > 0:

Sax +x_,=b hote Yax -x..=h
IE i-1

) Mai rang bude Ea.;. Zh ¢6 tha vidt lai thanh —Eu.a—&! hodc neree lai

d:lI‘-Teuhien;L.hnnehirmehunctedaufhwntuy_ﬂth.1tacnthethaynnhmhwucuahm
1:|1-|!-rLl._]:u:-ruza.tl:Ll:laJ:uznl::iu':,]:L-.'TIiL’c!:1 % -% vai 220,220 Ennneux]-:ﬂthlhmemchdat

bién méi v, = -x; ta s& co v, = 0.
2) Bai toan tim cure dai: g — Max co the dua va bai toan tim cue tisu: £ =-g —= ©Min voi
CUnE cac rang buoc va ta co ha thire:

max {g(x) : x € D}=-min{f(x) : x e D} |

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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(/j BAI ’G-I/:\NG MON
T TOAN KINH TE

' CHUONG 2 '
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH

Thi du 2.1: Pwa bai toan quy hoach tuyén tinh sau vé dang chinh tac va chuan tac:
f(x) = 2x;, - X, min
v&i diéu kién: X;-2X, + X3S 2
2X1-2X,-X53 23
X, +X,+X3 =4
X,20,%x;20
a) Dang chinh tac: Bang cach thay x; = x, - X5 V&i X,, Xs 2 0 va thém hai bién phu x;, X, 2 0, ta di dén bai
toan:
f(x) = - X, +2X,-2Xs min
v&i diéu kién: - 2X, + Xz + X4 + X5 + Xg =
-2Xy = Xg +2X4-2X5  -Xy =
X, + X3 + X4 - Xg =
- x20,(=23,4,5,6,7) - - ‘ 3
b) Dang chuan tac: Bang cach thay x; = x, - X v&i x,, X; 2 0, doi dau hai ve bat dang thirc dau va thay dang
thirc cubi bang hai bat dang thirc 2, ta di dén bai toan:
f(x) = - X, +2X,-2X; min
voi diéu kién: 2X, - X3 - X4 + Xz 2 -2
-2X, - Xg +2X,-2X5 23
Xo+Xg + X4 - X5 24
Xy,- X3 = X4 + Xg 2-4
x 20, (=2, 3,4, 5)

GIANG VIEN: TS. Trdn Ngoc Minh
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( BAI GIANG MON
(U TOAN KINH TE
' CHUONG 2 ,
MO HINH TOI U TUYEN TiNH - QUY HOACH TUYEN TiNH.

Phwong phap hinh hoc giai qui hoach tuyén tinh 2 bién.

Xét bai toan quy hoach tuyén tinh v&i hai bién so:

max{f(x) = c,X; + C,X,: X = (Xq, X,) } vé’i
D={xR= a1 Xt apX, b, 1=1,2,. 0j=12}}

Nhuw ta da biét, moi bat phwong trinh tuyen tlnh a; X, + a,x, £ b; (hoac a;;x; + a,x, 2 b;) va
maoi rang budc vé dau X; 2 0 xac dinh trong R> mét ntra mat phang (ntra khéng gian dong)
gi®¢i han béi dwong thang {x R2: a;;Xx; + a,X, = b; }. Mién rang budc D la giao cia m + 2 nira
mat phang va la mét da giac 16i trong R2. Phwong trinh ¢,x, + C,X, = a khi a thay déi sé xac
dinh trén mat phang cac dwong thang song song vé&i nhau ma ta sé goi la cac dwong miec (
véi gia tri mirc a).

Theo ngén ngir hinh hoc, bai toan tré thanh: Trong sé cac dwéng mirc cat D hay tim dwong
mipc v&i gia tri mirc a I&n nhat.

Néu dich chuyén song song cac dwéng mirc theo hwéng véc to phap tuyén ¢ = (¢, ¢,) thi
gia tri mirc sé tiang, con néu dich chuyén theo hwéng ngworc lai thi gia tri mirc sé giam. Vi
vay, dé giai bai toan dat ra ta tién hanh nhw sau:

Bat dau tir moét dwong mirc cat D ta dich chuyén song song né theo hwéng véc to phap
tuyén c= (c,, C,) cho dén khi viéc dich chuyén tiép theo lam cho dwéng mirc khéng cat D
nira thi dirng. Piém ctia D (cé thé nhiéu) nam trén dwéng mirc cudi cling nay sé la moét 1o
giai can tim cua bai toan, con gia tri mirc dé chinh la gia tri I&n nhat cia ham muc tiéu f(x).

GIANG VIEN: TS. Trdn Ngoc Minh
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Thi du: I fix)=3x, +Ix, - max
3tIx =6 (1)
Ixg+ mp=8 (1)
St ox =10 (3)

ma=1 (4]
Foz20.x,20
Cidi
e
g
&
4

2 : : ; > A Ehrone mire 3x; +2x, = a. Khi cho o ting dén ta
thaydtemcumcu.nemadmnemmucnnmtmtenchap nhan la dinh D). [} 1a giao digm

cna hai dwong (1) va (2):
wL+Ix, =6

dmy Fm =8
Giai hé niy ta dmoe x, ;A% %, = ‘31 chinh 13 nehism chip nhin dwoe thi . Gid tri

3B

much.eutmu‘ulafnz— =

GIANG VIEN: TS. Tran Ngoc Minh
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

—Mte-n chap n.h:m-:]mccuaqu}r hl:uach tu}renh.u.hlatap loida dién. Eﬂl no. eidi noi (e 1
..5 lll lll nghup Ild:lu!-m

T

2 did ) fuvin : m
'|ZI:I1. 1.11.1 th:-nE -I:].'IJ.}.’ Il.hﬂ.‘t rthme miin nhap rl.h:m l.'lu::m
{tham chi co tha khong gici noi) co dmhb thi 2
vip ludn co nghidm toi vu 14 dinh (H.2.2)

- Trwéme hop khéng c6 nehidm toi wu thi ham =1

myg tidu khong gidi noi trén mién chip nhin
duwoe (H.2.3). _
- Trromg hop mian chap nhan dwoe Lhong co Ta
dinh dwoc minh hoa & H.1.4. Bai toan quy hoach
tnvan tinh co tha khong co nghidm toi wu hoac co
nhyme khong co nghigm toi 1ru 1a dinh.
MNhimg nhan x2t hinh hoc tran dav dung cho ca
trzime hop nhigu bign (hom 2) va cho nhime soi
¥ quan trong d2 xdy dung phuong phip gisi quy
heach tuyén tinh & dang cac thust toan, bang

Mdm 5o da co tha lap trinh che II'.'I.H.}"'I:L‘I'.‘Ih
Va neuj.ren tac, ta co tha giai quv hoach tuvan tinh A /
>

haj bign v 50 rang bude bat ky, bing hinh hoe.

H,.""’ H.3 .

GIANG VIEN: TS. Tran Ngoc Minh
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BAI GIANG MON

TOAN KINH TE

' CHUONG 2 '
MO HINH TOI LU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Tinh chat cta bai toan QHTT

Tinh chat chung
-Tap hop D céc p/an cla bai toan QHTT (dang bat ky) 1a
mot tap hop 16i. Hon nira 1a mot tap 16i da dién (khuc 16i).
-Néu mot QHTT co6 it nhat mot p/an va f(x) bi chan duoi
trong D (bai toan min) thi bai toan chac chan cé p/an téi wu.
-Néu x° la mét p/an téi wu cta bai toan QHTT (dang bat ky)
va xt, x2 (x1 # x?) la hai p/an théda man: xX° =axt + (1 - A)x?;
0<A<I vaxt, x2 e D thi x! ,x2 cling la p/an téi wu (Tap p/an
tdi wu)
- Bai toan QHTT c¢6 p/an tdi wu goi 1a bai toan giai dwoc, néu
khéng co p/an tdi wu goi la bai toan khoéng gidi dwoc va co
thé do hai nguyén nhan sau:
Bai toan khéng cé béat ky p/an nao (D = ®)
Bai toan c6 p/an nhung f(x) khéng bi chan trén mién rang
budc
-Néu dbi v&i p/an x ma rang budc i théa man véi dau dang
thirc, nghia la Y a;x; = b; hoac x; = 0 thi ta n6i phwong an x
thda chat rang budc i.
- Néu dbi v&i p/an x ma rang budc i théda man véi dau bat
dang thirc thue sw |, nghia la 2> 8;X; <(>) by hoac x; # 0 thi ta
néi phwong an x théa Iéng rang budc .

www.ptit.edu.vn
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Phwong an cuwc bién

Mot p/an x € D, dong thoi 1a dinh ctua D goi 1a p/an
cuc bién, nghia 1a x khong thé biéu dién dudi dang
mot t6 hop 16i ctia bat cir hai p/an bat ky nao khac cua
D. Hay noi cach khac x =axt + (1 - A)x?; 0<A <l va
x1, x? € D thi phai co x = x! = x2

- Pé mot p/an x0 = (x| X7 ,....,x ) clia bai toan QHTT

| dang bat ky 1a p/an cuc bién khong suy bién thi diéu

kién can va du 1a p/an x phai thoa chat diing n rang
buoc (ké ca rang budc déu) hé véc to tuong ung véi
cac rang budc d6 1a doc 1ap tuyén tinh.

-Dé mot p/an x0 = (x, X5 ,...., x ) cuia bai toan QHTT
dang chinh tac 12 p/an cuc bién thi diéu kién can va du
la cac véc to cot A; cua ma tran A ung voi cac thanh
phan x;> 0 la doc lap tuyén tinh.

|- Mot nhom rang bugc co hé véc to' A tuong ing doc

1ap tuyén tinh duoc goi 13 cac rang buoc doc lap tuyén
tinh.

-Céc rang budc dau ludn 1a doc 1ap tuyén tinh vi véc
to A; khi nay 1a véc to don vi thur j.

-S6 p/an cuc bién cua bai toan QHTT la htru han

Trang #
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Puong 16i chung Co s¢ cua phuong phap

Xét bai toan QHTT dang chinh tac:
f(x) = <c.x>—Min
Ax=D
x>0
A la ma tran cip m.n; b € R™; ¢ va X € R". Gia thiét:
-Mm<<n
- Ma tran A c¢6 hang bang m
- Biét trudc mot p/an cuc bién khong suy bién x° = (X,
voi X]>0 G=1,2,..,m). Ky hiéuJo={j: x> 0; 1—12, ,m}
Cacvecto {Ajij € JO} 1a doc 1ap tuyén tinh valil=m. He¢ véc to {A
je€ JO} goi 1a co s¢ cua p/én x°, cac véc to A; va X; goi la cac Vec to
va bién co so ctia x0. cac véc to A va X; véij o JO goi 1a cac véc to v
bién phi co s ciia x°.Goi B 1a ma tran lap b01 cac véc to co s¢ dang
ét: B= (A, A,,...., A,) c6 hang bang m va ton tai B-L. Mdi véc to
cOtA, (k= 1,2,..,n) cta A duoc biéu dién qua cac véc to Aj: j €dy:
K ijAj (€ o) Kyhiéuzkz(zlk’ Lok ka)T

0
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' CHUONG 2 '
MO HINH TOI LU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Co s6 cua phwong phap

Gia tri ham muyc tiéu (mg v6i p/an peCh

fo =<cx%>=Cg X
Véimdik=1, 2, ..., n ta tinh sb sau day, goi la udc lugng cua bién Xy

A =Cg Z, -C=CyZy +CZyy +..... v C1Z, -C, (k=1,2,....,N)
Dinh 1y 2.8 (D4u hiéu ti wu): Néu p/an cuc bién x° véi co s& J, cua bai toan QHTT dang chinh tac ma:

A, <0 Yk =1,2,..., nthix°1a p/an tdi uu cla bai toan

Luwu ¥: - Néu Ay la véc to co so (k € Jy) thi trong cac hé sO khai trién cua A, theo cac véc to co s¢ chi co duy nhat
mdt hé s6 z,, = 1 cac hé s6 khac bang 0, nghia 1a z, = ek (véc to don vi thi k trong R™). do d6 A, =Cgz Z, -¢, =0.
Vi vay chi can kiém tra diéu kién véi cac A, voi k 2 Jj.
-Néu bai toan khong suy bién thi A <0 k=1,2,.,n clingla diéu kién can cua tdi wu.
-Pinh 1y 2.9 (D4u hiéu bai toan khong c6 10i giai): Néu p/an x° ton tai k 5 J, sa0 cho A, >0 va z, <0 ¥ j 5 J, thi bai
toan khong c6 p/an toi vu va ham f(x) giam v6 han trong mién rang budc.
-Dinh 1y 2.10: (Cai tién p/an hién c6) Néu t6n tai chi sd s 5 J, 520 cho A, >0 va z;, > 0 véi it nhat mot j 5 J, thi ta s&
tim dugc mot p/an cuc bién mai x! t6t hon p/an x°. Nghia 1a f(x?) < f(xP).
Nhén xét: Mdi 1an cai tién p/an ta tim mot véc to phi co so dé du vao co so méi (ky hidu X) va 14y ra tir co so cil
mot véc to (ky hiéu x,). Bién X, la bién phi co s¢ d6i véi p/an x° trd thanh bién co s& trong p/an x* va bién X, (bién
co s trong x°) trd thanh bién phi co s& trong x?.
Thong thudng mot bién bi loai ra khoi co sé cii thi khong bao gid quay tré lai trong bat ky mot co s& méi ndo

GIANG VIEN: TS. Trdn Ngoc Minh
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CHUONG 2

MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.
Co sé cua phwong phap

B6 dé: Néu x°1a p/an cuc bién ctia bai toan QHTT darig chinh tac véi co 56 J,
Va X = (Xq, Xo,..0y X, ) 1d mOt p/an bat ky thi ta co: x| - & x,z,, i3, (¥)

k€,

Pong thdi ham muyc tiéu f(x) tng voi cac p/an x° va x ¢6 méi lién hé:
F(x) =F(x°) -2 A x (**)

k™ k
k%3,

Nguoc lai, néu X = (X, Xpy...,X,) > 0 va thoa man diéu

kién (*) thi x sé& 12 phuong 4n ctia bai toan va khi nay dé6i [ Z x(0) 1
v6i X0 VA X ta van c6 bidu thirc (**). Tir nhan Xét ndy ta _—
co thé chon tim phuong an x dap ing nhirng yéu cau dat 0

trude (thi du: phuong an X ¢6 tri sb f(x) 16n hon hodc nhod
hon so vai f(x%), x cling la phuong an cuc bién,...). Cach
lua chon nay goi 1a sy di chuyén tir phuwong an cuc bién
X0 t5i phuong an x. Xét vé mat truc quan su di chuyén
nay chinh 1a viéc ta xuat phat tor x° di chuyén theo
phuong Z = (24, Zy...., Z,) v6i budc di chuyén 6 thich &
hop. Ta ¢6 hinh v& minh hoa su di chuyén:

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2

MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.
Co sé cua phwong phap

Phuong Z dugc xac dinh nhu sau:

{‘Z?k(je Jo) +/Neuzk<O(VJ€J ) thi bat dang thuc trén thoa
z¥ =40 (j%3,:i% k) manv01m01tr1500>0 nghia la x(0) la p/an ¢ = o
| Ta goi Z 1a phuong v han.

1 i = k;z =1
L ( «=1) +/ Néu ton tai ka>Oth1 tir cac bdt x - ez, = psuy

Néu xuét phat tir x° di chuyén theo phuong 120 < x/z, do vay 6 < min(x}/z,), lay theo nhirng
ZX v6i bude di chuyén 0, tire 1a xét diém co Zjx =0, dat min cua cac ty so nay Ia 6o. Nhu vay

dang: X(0) 1 p/an véi diéu kién: 0 < 0 < 0. Trudng hop
x(0) =x%+ 0ZK, 6> 0. nay Z* 1a phuong hitu han, 6, 1a budc di chuyén 16n

Khi d6 dé cho x(0) 1a phuong 4n chi can ~ nhat theo phuong nay va x(6) la PACB.

x(0)>0 DPong thoi co: f(x(0)) = f(X°) - 6A, . Néu A, > 0, suy

Véi i€3,,x,(0) = XO T 0z,20; con i®,.i7k ra f(x(0)) <f(x°): Z goi 1a phuong giam. Néu A< 0,
thi x(8) = 0, riéng x,(6) 20. Nhu Vay, dé Z¥ goi la phuong tang. Néu A, = 0, Z* 1a phuong
x(0) la p/an thi chi can: x; =~ 0z, = 0:( € 1,) khong doi.

GIANG VIEN: TS. Trdn Ngoc Minh
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

A

/4 AY

’ Budée 1: Tim PACB ban dau x° véi co so J, va {A ' Jo}. Véi moi k tinh céc 7, xac dinh A, (k= 1,2,..n) ‘

’ Buérc 2: (Kiém tra t6i wu)Néu moi A, < 0(k = 1,2,..n) thi x° 1a p/an toi wu. Dimng. Nguoc lai chuyén budc 3

Buéc 3: (Cai tién p/an) Véi mbi k (1 <k <n)co A, > 0 déu ton tai it nhat mot z, > 0, Chon véc to du’? vao co,
s& méi (s) theo diéu kién A, = Max{A, >0}. Tim véc to dua ra khéi co sé cii (r) theo diéu kién: 0, = Min{ L.z > 0
Cot s goi 1a ¢t xoay, dong r goi 12 dong xoay, giao ctia dong xoay voi cot xoay goi la phan tir xoay Lz,

Buéc 4: (Xay dung PACB méi x!) Céc phan tir z;, trong PACB méi duoc xéac dinh:
Véico so moi la J; = {(Jo\x,)[] x}. Tinh udc lugng A,

0 — o . y . 7 A
|[Zj 0,250 7, % ~z Jz_;i*r cuabangdon hinh méi, sau d6 quay lai budc 2. Thudt
1= ¢ 1 . % Z, " < toan ti€p tuc cho té1 khi nhan duoc p/an to61 vu hodc
ZJ 0 J \]O,J S LZK/Z ;i:r hr h-;\ b‘. r khf\ rl\' ° 9
| k!4 phat hién bai toan khong c6 loi giai. 9 7
10,5 5= Dé tranh tinh toan lai cac phan tur khia trién z; khi doi

tr co s¢ cli sang co s& mai, ¢o theé su dung cong thirc
thir hai bén canh

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

—
Cach lap bang don hinh ban dau va cac bang tiep theo

Cach 1ap bang don hinh

n+ 3 cot: Cot 1 ghi Cg, Cot 2 ghi m bién co so, Cot 3
ghi gié tri tmg véi Cac bién co sd. n cot tiép theo tng
v6i n bién.

m + 3 dong: Dong dau ghi tén bién (bat dau tir cot 1),
dong 2 ghi hé s6 ham muc tiéu tng voi cac bién, dong
cubi ghi uéc luogng A, (k = 1,2,..,n). Do ma tran co sé
ban dau 14 ma tran don vi nén trong m hang va n cot
con lai ta ghi ma tran A,

Céc bang don hinh tiép theo duoc thuc hién nhu sau:
-Tim ¢t xoay: Chon ¢t X, vdi A, = Max{A, > 0}

- Tim dong xoay: Néu trén cot xoay khong c6 phan tir
nao dwong thi dau hiéu bai toan khong co 1oi giai. Trai
lai, chia c4c phan tir trong cot ph/an cho cé&c phan tir
twong Gng cung dong trén cdt xoay(chi chia cho z, >
0). Chon dong tmg véi ty sé nho nhat 14 dong xoay
(dong r). O (r,s) goi la phan tir xoay. Bién d6i bang don
hinh.

cot
xoay
Dong # b
dong xoay

Dong chinh m¢i = ¢/d

a’ =a—Db(c/d) ———

d  xoay

Dong xoay

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CHUONG 2
MO HINH TOI U TUYEN TiNH - QUY HOACH TUYEN TiNH.
[Thi du: Cho bai toan quy hoach tuyén tinh dang chinh tac sau:

fix) = Xy - 3X5 + 2x; — Min
v&i didu kién - X+ X3 - X3 + X5 =7
4%, + 4% + Xy =12
-5%; + 3%, +X; +X5=10
%20(G=16)
#=iai: Bai toan co ngay phueong an cue bién xuit phatx®=(7.0.0_12 0_10)
Hé Co so Phucmg Al .ﬁ.g .ﬁ.j, Aq_ AS ﬁ.ﬁ
s0Cg | T an 0 1 -3 0 2 0
0 X 7 1 1 -1 0 1 0
0 Xy 12 0 -4 4 1 0 0
0 Xg 10 0 -5 3 0 1 1
Bang 1 0 0 -1 3 0 -2 0
Hé Co so Phum:hg Al 1&1.2 1&1.3 ﬁq AS ﬁ.ﬁ
56 Cg T in 0 1 3 0 2 0
0 X 10 1 1 0 1/4 1 0
-3 X3 3 0 -1 1 1/4 0
0 Xg 1 0 - 0 -3/4 1 1
Bang 2 -9 0 2 0 -3/4 -2 0

G bang 1 c6 A; = 3 > 0 (cot A; 1a c6t xoay) nén dura bién x; vao co sé mdi va loai x4 khoi
co so (dong x4 la dong xoay). Trong bang 2 co A; = 2 >0 (A; 1a cot xoay), nhung moi
phin ti z, <0 (i =1, 2, 3) nén bai toin khéng cé phwong 4n toi wu, vi ham muc tiéu cua
bai toan giam v6 han trong mén rang budc cia no.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.
Thi du: Giai bai toan quy hoach tuyén tinh sau:
g(x) =3%; - X; - 2X; — Max

K@;diéu kién -Xp T 3%, X3 Xy =7
3 - 4%, + 88X, + X, =10
41’{1 - 2?{2 T Xy = 12
%>0(j=16)
Giai: Ta thay hﬁﬂg f(x)=-g(x)=-3x; + X; + 2X; — Min voi cung cac diéu kién nhuw tré
Hé Co 50 P'hum:hg Al ﬁg ﬁ_‘:, ﬁ.q_ AS A.ﬁ
56 Cg I an 0 1 -3 1 0 0
0 Xy 7 -1 3 1 0 1 0
0 Xs 10 3 -4 8 0 0 0
0 g 12 4 -2 0 0 0 1
Bang 1 0 3 -1 -2 Q -2 0
Hes Co so | Phwong Ay Al A Ay A A
s6 Cg J an 0 1 -3 0 2 0
0 Xy 10 0 5/2 1 1 0 1/4
0 X3 1 0 -5/2 8 0 1 -3/4
-3 X, 3 1 -1/2 0 0 0 1/4
Bang 2 -9 0 1/2 -2 0 0 -3/4
Hé Co 50 P'hum:hg Al ﬁg ﬁ_‘:, ﬁ.q_ AS A.ﬁ
56 Cg I an 1 -1 0 2 2 -3
1 Xa 4 0 1 2/5 2/5 0 1/10
0 X5 11 0 0 o 1 1 -1/2
-3 X 5 1 0 1/5 1/5 0 3/10
Bang 3 -11 ] 0 -11/5 -1/5 ] -4/5

GIANG VIEN: TS. Tran Ngoc Minh
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__ Thuat toan don hinh

Trwong hop bai toan suy bién:

Néu bai toan suy bién trong qué trinh thwe hién thuat toan don hinh cé thé say ra hién
twong: Ty s6 nhé nhéat 8, dat tai nhiéu chi s6, do d6 c6 nhiéu bién dat tiéu chuan loai khéi
co s& cii. Néu gap hién twong nay thi & bwéc lap sau dé céa thé say ra 0, = 0. Khi dé,
phwong an cwc bién va tri ham muc tiéu khéng doéi, chi c6 co s& cta né thay déi (Chu y 14
tri ham muc tiéu giam mét lwong bang tich 8, x A, = 0). Vi thé, sau mét sé phép bién déi don
hinh ta c6 thé gap lai co s& cii , tinh hudng dé goi |a hién twong xoay vong. Néu khdng c6
bién phap khac phuc thi thuat toan don hinh khdng thé két thuc.

Sau day la quy tac don gian dé tranh xoay vong do R.G.Bland dé xuat nam 1977.

1) Chon cét A, c6 chi so s nhé nhat ma A, > 0 lam cét xoay (Bwabién x vao co’ sé).
2) Néu c6 nhiéu bién dat tiéu chuan loai khéi co’ sé cii thi ta chon bién c6 chi s6 nhé nhat.
dong chira bién co sé nay dwoe chon lam dong xoay.

Tuy nhién hién twong xoay vong rat hiém gap trong thwe tién nén khi c6 nhiéu kha nang
chon cét (dong xoay ta c6 thé chon tuy tly y mét trong cac cét (dong do).

GIANG VIEN: TS. Tran Ngoc Minh
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Tim phiwong dn cuc bién va co s& ban dau.
a) Bai todn dang chudn véi rang buéc <va vé phdi khéng am.

fix)=cX; + 03Xy +. . + ¢ X, —» min (2.15)
a‘llxl+aﬂx‘2 """" + dinXp Eh‘i.:--j'= l}"?':- R 1 (2'15)
%>0(=1n) (2.17)

véi gia thiét moi b, = 0.
Ta thém vao vé trai moi rang bude (2.16) mét bién phu x,; =0,i= 1,2, ... m dé bién
hé bat phuong trinh thanh hé phwong trinh. Trong ham mue tidu, hé sé vng véi bién phu
hangt) Bai toan (2.15)- (2.17)twong dwong voi bai toan sau:
flx)=cx) + Xy +. + X, — min
AgX; T apX: + o +a,X +X.,=b.1=12 .. m

%=20({=Ln+m)
Bai toan nay co ngay phwong an cuc bién ban daulax=(0,0, . 0. Xy, Xpenooo. Xpon)
trong do %, = by, X3 = by, X = by, Co s@ cua phuong an nay gﬁm m vec to cot
dom vi tmg vl cac bién co s& X+
b} Bai todn & dang chinh tdc, vé phdi khéng dm.

fix)=cyx) + 0%+ + ¢ X, —» min (2.18)
a‘llxl + aﬂxz """" + a'I.IEI.}'II‘.':I'J. = h‘i.:--j' = l} 2:- RS m [:2"19}
%20(=Ln) (2.20)

Vi gia thiét ma tran A khong chita bat kv mét véc to cot don vi nao.

GIANG VIEN: TS. Tran Ngoc Minh
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MO HINH TOI LU TUYEN TiNH

- QUY HOACH TUYEN TiNH.

Phwong phap hai pha

Pha 1: Pua vao cac bién gia t;, t,,..., t. khdng am va gia

QHTT phu:
g(t) = 2 t. 7 Min

v6i didu kién: a X% apX, ..+ aX, + t = Db
(i=1,2,..m); x;>0(j =1,2,..,n); t >0(i =
PACB cua bai toan phu: (x, t) = (0.0,...,0, by,b,,..., b.).
Do ham g(t) bi chin dudi béi 0 nén chac chan c6 p/an
t6i wu, chang han d6 12 (x*,t*). C6 hai kha nang xay ra:
-g(t") > 0 Khi d6 bai toan gdc khéng cé p/an

- g(t") = 0> t*= 0. Néu co sd cua p/én la (x*,t*) khdng
chtra Véc to img vé6i bién gia ; thi x* 1a PACB cua bai
toan ban dau va co s& clia X* gdm C4C VEC to A;(<n).
Tréi lai, thi can thuc hién thém mot vai phep 1ap don
hinh dé day bién gia ra khoi co so: Chon dong tmg véi
bién gia 1am dong xoay. Trén dong nay chon cot xoay la
cot bién phi co sé thuc ¢6 phan tir khac khong (c6 thé
am hoac duong).

www.ptit.edu.vn
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"Pha 2: Lay bang don hinh cudi clng caa pha 1 1am
bang don hinh xuét phét cta pha 2. Nhung c6 mot
s6 thay doi:

- X6a khoi bang cudi pha 1 cac cot tmg voi bién
gia.

-Viét lai hé s6 ham muc tiéu trong cot Cg. Tinh lai
cac udc luong A,

- Xuat phat tir bang don hinh vira nhan dugc giai
bai toan goc.

Luwu y: Bai toan goc la max thi g(t) van la min.
Néu ma tran ban dau c6 k véc to don vi thi s6 bién
gia dua vao bai toan phu sé la m — k.

C6 thé giai ca hai pha trén cing mot bang nhung
luu y hé s6 ¢z = 0 ddi véi bién thuc khi bién gia
chua bi loai ra khoi co so toi wu cua bai toan phu.
Néu & mot bude lip nao d6 ma cac bién gia da bi
loai ra khoi co s thi cot Cg phai lay gia tri thyc va
b6 cot ing véi bién gia.
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Tim phwong an cwc bién

Phwong phap hai pha giai bai toan QHTT tinh sau:
f(X) = 2X, - 2X, + X53- X, Min
X, + 2X, + X5+ 2X, =7
3X1- Xy -2X3+ X, =6
2X1 - 2Xy- X3 + X4 =5
X;20 (j =1,2,..,n)

Giai: Pha 1: Pwa vao 3 bién gia tl, t,, t; > 0 va giai bai
toan phu:

véi dieu kién

g(t)=t, +t,+ t; min

voi ditu Kién  x; + 2X, + Xg + 2%, + 1, =7
Xy - Xy - 2X3+ X, +t, =6
2X1 - 2Xy - X3 + X4 +t;=95

X;20(=1,2,.m),t; 20 (i=1,2,.,m).
Pha 2: Str dung p/an t0i wu ciia pha 1 1am PACB xuat
phat cia pha 2.

www.ptit.edu.vn

GIANG VIEN: TS. Tradn Ngoc Minh
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Phwong phap hé sé phat- Bai toan M
Xét bai toan quy hoach tuyén tinh dang chinh tac véi moi b, >
0.. Dé giai bai todn nay bang phuong phap don hinh ta dua thém
VA0 C4c bién méi t; > 0 , goi la cAc bién gia va xét bai toan mo
rong sau, thuong goi la bai toan (M):
F(x, t) = f(x) + Mg(t) =
=C Xy + CXp +ot C X+ M(t + 1, +...4+ 1) Min
Xy + a,2x2 A X, +t =b,1=1,2,....,m
>0, j -1, 2,. >0,i=1,2,....,m

trong do M Ia mot hang sd du:ong 10’n tuy y. Bai toan (M) cé m
rang budc chinh, n + m bién va ma tran A ciia nd c6 hang bang
m (do chira m véc to cot don vi). Mat khac, bai toan (M) lai cé
ngay phuong &n cuc bién ban dau la (x, t) = (0, 0, ..., 0, by,
b.) v&i co s& 1a m véc to don vi tng v6i m bién gia t..
Vi thé, ta c6 day du diéu kién dé 4p dung thuat todn don hinh
d6i v6i bai toan (M). Phuong phép nhu thé goi 14 phuong phép
hé s phat hay phuong phap bai toan (M).
Pinh ly 2.11: Néu bai toan chinh cd phuong an thi moi
phuong &n cuc bién tdi vu (x, t) caa bai toan (M) phai c6 t = 0.

Néu bai toan chinh (2.18) - (2.20) c6 phuong an tbi wu X thi
bai todn (M) c6 phuong an téi wu (X, 0) va nguoc lai.

Trang #
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

+" Phwong phdap bién dbi Gausse:

Pé tim phwong an cwc bign xuat phat ta cd thé dimg phwong phap b‘I.-E.'II. déi Gausse, nirc
1a nhan mdt hang véi mot s6 va cong (trir) voi mdot hang nao doé de xuat hién diung m véc
to ¢t don vi tm-ng ma tran A Llru}rmbtendmﬂenblrm:cumcungthlhe s& vé phai
(b;) khing dwgc dm. Sau do ap dung thuit toan don hinh d& giai bai toan.

Thi du: Cho bai toan quv hoach tuvén tinh:
) f(x) = -3 + 037 -2z + 2y + 3x; — MNin
vol dign kign
1

Ky - 2o = 3z -+ E =10 {:].:I
1"[1"‘212"‘41‘[3"‘1’{4"‘1’{3"‘%1’{{ =18 2)
Xy - X3 +2xs- % = 4 | 3

% = 0 (j— L8)
a) Chirng to x% = (10, 0, 0, 8, 0, 0) 13 phwong an cwc bién?
b) Xuit phat tir x° gidi bai toan bang phuong phap don hinh?
Giai: a) Thay x? vao ciac rang budc ta thiv nd thdéa min, viv x° 1a phwong dn cia bai
toan.
x? thoa chit rang budc (1), (2) va 4 rang budc dau.
H:2 véc to trong 1¥ng v cic rang budc nav 1a déc 1dp tuvén tinh.

1 -2 3 0 0 12
1IC U 40l ON 1/
0O 1 000 0
00100 0 =1£.0
0O 000 1 0
0O 0000 1

Way x? 13 phwong an cwc bién cia bai toan da cho.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2
MO HINH TOI L'U TUYEN TiNH - QUY HOACH TUYEN TiNH.
) Pwra bai todn vé dang chinh tic:

fix)=-x;) + 035 -2%; + 23y + 3%s — MNin
1

v didu kign Hy - 2dy + Iz + 5 s =10
Kl+h}+4ﬁj+ﬁq+ﬁj+%}{.ﬁ =18
Hoy - H:z +_115{3—1!{,ﬁ+}{-:.=.4.

L= 00G=17)

Theo mdi quan hé gifta bai todn quy hoach tuyén tinh téng quit va bai todn quy hoach
tu}rentm]lchmhtactamxﬂ (10, 0, 0, 8, 0, 0, 4) la phwong an cua bai toan quy hoach
tuyén tinh chinh tic trén va la ]_:l-hlrﬂng 3'_11 circ bién wvia cac m'éc_m' fA, A A5Y doc lap
uven tinh va no chinh 13 co s& cia phwong an cwe bién x?. Pé ap dung thujt toan don
]]J]]]]_,GEIJlb‘l-E:th-E:SDP]lEIJJ tich cia cacvec tor digu kigén Ay va véec tob quamml;.— 1. 4,
73 . Mudn vav ta vist ma trin hé s6 m& réng cia bai todn, thiee hién cic phép bién do1 ma
tran trén dong sao cho Aj, Ay, A, trd thanh mdét oo s¢ don vi cia khong gian 3 chigu khi
d6 véc tor oot tirong 1¥ng vai mbi véc to chinh 13 hé s6 phin tich ciia ching theo co s& Jg.
Qua trinh tinh toan nhwr sau:

"1 -2 3 0 0 12|07 10
1 2 4 1 1 120/ 18
L0 1-1 02 -1/1) 4
"1 -2 3 0 0 12|07 10
04111 olfo]| s
0 1-1 02 -1l1) 4

Lip bang don hinh v&i phwrong an circ bién xuat phat x° va sau 2 bang don hinh ta cd 1&1
Zidl cia bai toan: x° = (14, 2, 0, 0, 0, 0, 2) voi fi(x™)

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Phwong phap den hinh giai qui hoach mjrantmhdang bit ki.
PBé giai moét bai toan quy hoach jtuven tinh dang bat ki ta thure hién cic bwdc sau:
- P41 bai todn tim cwre dai: £) — Max thanh bai todn tim cire tigu: g = -f ) — Min.
—Elrabm!uancangtmw.:edapgcmnhta_c .
- Thém bién gid hodc bién doi Gausse de gidi bai toan bang thuit toan don hinh.
Thi du 2.12: Cho bai toan quv hoach tuvén tinh:
flx) = -2x; - 6%y + 8¥; - 3% — Min

v didu kién: N + 2o - 3 +xy =8 (1)
—E}Ll + Mo + ¥z - 5}{4 =2 -I:E:I
Az + T3 - Bxs + = = 20 3D

=00=1 2 3 4

vavéc tox? = (8, 0, 0, O). .
a) Chirng to x? 1a phuwong an cwe bign, 1o dung x? giii bai toan bang phwonh phap don
hinh?
b) Giai bai todn néu thém didgu kién f{x) = -507

Giggi:
a) D& thiv rang x? théa min moi rang budc cia bai todn, thda chit rang budc (1) va 3
rang budc dau, ching déc 1ip tuyén tinh, viy x? 1 phwrong an cwe bigén khéng suy bigén.
B¢ giai bai todn bang phwong phap don hinh, tredc hét phai dwa bai todn vé dang chinh
tac:

Ta co: filx) = -2x; - 632 + Bx: - 53y — Min

woi digu kidén: Xy & 2o - 3 <+ oHa =8 (17
—2}{1 + Ha + XKz - 5}{4 - XKs =2 -I:E-I:I
g + THo - Bx: = . - Mg = E-D' (37

xm=0(G=12 3.4 5, 6)
Tir x% suy ra phwong an cwec bién khong suy b‘l-E:]l c1ia h:a.-l tu:a.u dang chinh tic ba.ug
phirong phap bién ddi Gausse nhwro sau:

x =(8,0,0 0,18, 12) véi cosdla Ty = {A;. Ay Al

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Hé | Cosd | Pheong | A A, A; Ay A A;
w0 Cg| T an -2 -6 8 -5 0 0
-2 X 8 1 2 -3 1 0 0
0 X; 18 0 3 -5 -3 1 0
0 Xg 12 0 1 -4 2 0 1
Bing 1 -16 0 2 -2 3 0 0
-2 X 2 1 32 -1 0 0 -172
0 s 36 0 1372 -11 0 1 32
-5 . i 0 1/2 -2 1 0 1/2
Bing 2 -34 0 1/2 4 3 0 232

Tir bang cudi ta ¢d A; = 4, dong théi z; < 0 (jTs), bai toan khéng c6 11 gidi vi ham
muc tieu giam vo han trén mien Iﬁ:ﬂg budc. %
b) Dé giai bai toan khi c6 thém diéu kién f(x) = -50 ta cin tim mét phwong in X cia bai
toan ban dau sao cho f(x) = -30.

Goi phwong an twong ng vai bang don hinh? 1a x°, tir X" theo phwong Z° ta tim dwoc
cac phwong an c6 dang: x(8) =x" + 62, 6 = 0. Ta co: f{(x(8)) = f(x") - 8As. Suy ra:

-50=-34-40, nhw viy6=4

Dox"=(2.0,0,6,36,0);Z=(1,0,1,2, 11, 0), phwong an can tim x = (6, 0, 4, 14, 80, 0)

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Bai toan doi nggu _ -
- Cdch thanh ldp bai todn doi ngau.
a) Cdp bai todn doi ngau khing doi xung.
Xet bai toan dang chinh tac (I):
FO=3c x, = M M)

f

S ax, =b(i=Lm)

. %=00=Ln)
bai toan dd1 ngan cna bat toan (I) cd dang sau:

g{}'}=ib;}'; — Max(Min)

i"a?}r’. = {E‘}cj (=1,n)

Cip rang budc d6i ngdu: Ta goi 2 rang bude bt da.ug thie (k& ca 1'.'1115 budc dau) trong
hai bai toan cung twong ng vél mot chi s0 13 mot cdp rang budc d6i ngiu. Trong bai todn
(I va bai toan (I) co n cap rang budc d6i ngau:

¥=0 %-za,.j],r,. Z(@)ec, (j=1Ln)
Dimg cac ki hiéu cfia bai toan géc, bai toan déi ngiu ta c6 thé viét dwdi dang:
g(y) = (b.y) — Max (Min)
ATy == c (j=Ln)
GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Thi du f{x)=0,2x + 0 8% + 0,6x; — Min
2}[1 - X - X3 =400
E-Ej - X3 = 4()()
X + 21{3 + 32{4 = 1300
o x 20(j=13)
Bai toan do1 ngau co dang;
g(y) = 400y, + 400y, + 1300y; — Max
2}’1 “_:'D,E
2y; + y3 =0
V1 +2y; < 0
3}’3 E'D,E
Y1 + Y1 < 06
vi Tuy ¥

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Eap bai todn doi ngdu doi xitng:
3Cét bai toan (1T)-

=) = ‘zﬂ]"cjxj — i MvIax)
=

Eﬂ;a,.jxj (b i=1.m)
=1

x; 20(j="Ln)

Phra bai toan v& dang chinh tic, ki higu 1a (I1'):
fix) = Z]_-l:j}{j —» Min(Mviax)
J—

Eﬂ;a,—jxi —(+hH, =bii=1m)
i

x; Z00=1.n+m)
Bai todn d6i ngau cia (110 va ciing 1a 461 ngan ciaa (I1) o6 dang:
g{}f}=zbi}r,. — IWlaw(Tlin)
o

Saty. = (e G=1Ln

w .o =0{=1m)
K3 hiéu bai toan nay. 1a (i), Do dic didém chu tric ciia hai bai toan, ta goi (IT) va (i) 1a
cdp bai toan dd1 ngiu dd1 xirng. Hai ban toan nay ¢d n + m cip rang vbudc dd1 ngau;

%20 = Fa'y, <(Z)e, =L

S agx; =(<)b; e>y; 20(i=1m)

=1

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2

MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

C@M:Iﬁ@qﬂﬁ:ngﬂim.ugqm
BEd.mbﬂtﬂﬂ]lhﬂILT,xﬂj?mgbﬂtﬂm -E[mnga:u nbar ==

X3 - E:c:x: —= Bdim
=1
E-::._:x: = .i=1,;
=1
E-::._:x: -, . i=T_
=1

3 ax. Zb .i=sl.

= =0T, hx, wr¥yisI . Lx, Z00=TD
Trong 36 I, Iy Iy =4{l.m I, ~LL =@ i k=12 3d=K
Ty Ty Iy ={ln},J ~J=8ik=1,23=k

Ta goi d6i nedn oiia bii todn trén 14 béi todm:
- b v —=hil=m
=1
2 al¥ Ec . i=T,
fe=l
- - ;
%I.UL—E::JEJ:
= - { .
EI:EF___::::JEJ'=

¥. Z20{ish)y wry il v 200 =I:)
So 36 364 nein tong guisr dwoc tom tit trong bing s

g min | mant Eaxid meaun
=% Ty ¥ i
Fane bedc chinh e = i Eisn
= b = i
=0 =
Eisn =0 > o FPimg budc chinh
Ty ¥ =

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.
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TOAN KINH TE
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' CHUONG 2 '
MO HINH TOI LU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Dinh Iy déi ngdu yéu: Néu x la mdt phwong an bat ky cta bai toan goéc va y la mét phwong an
bat ky cta bai toan déi ngau thi:
f(X) = €1y + €%, +ont ¢ X, 2 g(y) = byy; + by, + ..t by,
: @) Gia tri muc tiéu cua mot phwong an doi ngau bat ky la mot can dwéi cho gia tri muc
tiéu doéi véi moi phwong an cua bai toan géc.

' b) Néu ham muc tiéu cta bai toan géc khong bi chin dwéi trong mién rang budc ctia né thi bai

toan déi ngau khéng cé bat ky mét phwong an nao.
¢) Néu ham muc tiéu cta bai toan déi ngau khong bi chan trén trong mién rang budc cua né thi
bai toan géc khéng c6 bat ky mét phwong an nao.
d) Néu x* la mdt phwong an cua bai toan géc, y*' 1a mét phwong an cta bai toan déi ngau va f(x") =
g(y") thi x™ 1a phwong an téi wu cuta bai toan géc va y* 1a phwong an téi wu cta bai toan déi ngau.
Dinh Iy déi ngau manh: Néu mét quy hoach cé phwong an téi wu thi quy hoach déi ngau cia né
ciing c6 phwong an téi wu va gia tri téi wu cua chung bang nhau.
Dinh Iy dinh Iy tén tai

D6i v&i méi cap quy hoach déi ngau nhau chi cé thé say ra mét trong ba kha nang loai trir nhau
sau day:

- Ca hai quy hoach déu khéng cé phwong an

- Ca hai quy hoach déu c6 phwong an, khi bdé ca hai quy hoach déu cé phwong an téi wu va gia
tri cia cac ham muc tiéu la bang nhau.

- M6t quy hoach c6 phwong an va quy hoach kia khong c6 phwong an. Khi do, quy hoach c6
phwong an sé khéng c6 phwong an téi wu va ham muc tiéu cia né khéng bj chan trong mién
rang buoc.

GIANG VIEN: TS. Trdn Ngoc Minh

R . Trang #
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CHUONG 2
MO HINH TOI U'U TUYEN TINH - QUY HOACH TUYEN TiNH.
Pinh I¥ tim nghiém toi jru: Diéu kién cin va di dé hai phrong dn x va v cia cap bai
toan d6i ngiu t6i vu la trong cic cip ring bude 46i ngiu néu mét rang bude thod min vdi
diu bit dang thikc thue su (thod long) thirang buéc kia phai thoa min véi diubang (thoa
chat).

Hé qui 1: Néu mét rang budc 1 16ng 461 vl phuong an t6i vu ciabii toinnaythirang
buéc d6i ngiu cia né phai 1a chit 46 véi moi phuong an t6i vu cia bai toin kia.

Hé qui 2: Xét cap bai toin d6i ngau (1L IT) trong 46 bii todn I cé rang budex = 0. Néu
cip bii todn gidi dvoc va v 13 duy nhit thi khi véc to b thay d6i mét lvong Ab sao cho x*
vin 13 phuong in cia bai todn (sau khi thay 461 véc to b), ta luén cé Af" =(y*, Ab) véi
Af* 1a sir thay 461 twong ¥ng cia tri s6 t5i ru cia bai toin goe.

Suy ra, néu chi cé b; thay d6i. ta s& co Af/Ab; = v
Dinh Iy dinh Iy d6 léch ba yéu;_ Mot cip phuong an x, v cia cip bai toan quy hoach
tuyén tinh 461 ngiu 13 cap phrong in t6i wu khi va chi khi chiing nghiém diing cic hé
thirc:

p

F:‘EZ“:F —h,.]='|] Yi=1m
i M

I"- —

ijcj—Zaljy,.]='l]'?'j= 1
L

Dinh Iy dinh Iy d léch bia manh: Néu cip bai toan doi ngiu c6 phwong an thi ton tai
mot cap phuong an 161 vu x°, v* nghiém ding:
¥+ (A -b)=0vax " +(c—- AW =0

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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' CHUONG 2 '
MO HINH TOI LU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Str dung cac tinh chat va dinh ly déi ngau ching ta c6 thé xtr ly cac tinh huéng
dw®i day ma khong nhat thiét phai giai lai bai toan.
a) Khdo sét sw ton tai phwong dan, phwong an toi wu.

Thi du: Cho bai toan QHTT:

(,:ac f(x) = 2x; = X, + 3Xx53— 2%, Min
wng X1 = X5 =15
dung X5 = Xg4 =8
cua X;20()

cap  Hay viét bai toan doéi ngau va chirng té6 né c6 phwong an cwc bién toéi wu?
bai Giai: Bai toan doi ngau:

todan g(y) = 15y, + 8y, Max
déi Y1 =2
ngau 1 =1
Yo <3
Vol 11 0S =2

Dé dang thay rang x = (15, 8) va y = (1, 2) la cac phwong an cuia cap bai toan doi
ngau. Suy ra cap béi’toén coé phwong an toi wu. Mat khac, do hang cﬁa’ hé rang
budc cta bai toan doi ngau bang 2 do dé né cé6 phwong an cuc bién toi wu.

www.ptit.edu.vn GIANG VIEN: TS. Tran Ngoc Minh

R . Trang #
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( BAIGIANG MON
AT TOAN KINH TE

CHUONG 2
MO HINH TOI U TUYEN TINH - QUY HOACH TUYEN TiNH.
Cac thi du
Cho bai toan QHTT: Cho bai toan QHTT:
f(X) =X, + X, + X3+ X, + X5 Min f(x) = 7x, + 6X, — 12X5 + X, — Max
33Xy + Xy + X3 =1 2X; = 2X5 = 3X53+2X, =8
OXq + Xy + X3+ Xy =3 33Xy + 2X5 = 2X, S-1
2X1 +5X, + X3 +X; =8 2X4 -3X3 + X, =10
i X; 20() X; 20()
c6 phwong an t6i wu x" = (0, 1, 0 2, 3) véi f,, = f(x") = 6. va véc tox° = (0, 6, 0, 10). Viét bai toan do6i ngau.
Hay tim phwong én toi wu cua bai toan doi ngau. Phan tich tinh chat cta x° déi véi bai toan da cho.
Giai: Bai toan doi ngau c6 dang: Xac dinh tap phwong an téi wu cha hai bai toan.
. a(y) =y, + 3y, + 8y; Max Chi ra mét phwong an t6i wu khéng cwe bién cta
v&i cac diéu kién: 3y, + 5y, + 2y, <1 bai toan goc. S :
Y, + Y, +5y; <1 Giai: Bai toan ddingau: T

yp+ ¥, + y; 1 g(y) = 8y1 — Y, + 10y; — Min
Y <1 2y, +2y, 27
) y; <1 -2y, + 3y, 26
Goi y' la phwong an toi wu cua bai toan nay. Do nén -3y, + 2y, —3y; 2-12
theo 2y, =2y, + y;21
dinh ly (1.15) y" nghiém dung hé phwong trinh: Yo 20
y,+ Y, +5y, =1 Theo dinh ly déi ngau ta cé:
Y2 =1 -2y, + 3y, =6
yz =1 2y, =2y, + y3=1
Giai hé nay dwocy =(-5,1,1) v&i 9.« =6 =i, Y, =0

GIANG VIEN: TS. Tran Ngoc Minh
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rang budéc cua bai
toan, x° la phwong
an; phwong an x°
thoa chat cac rang
buéc 1, 3 va 2 rang
buéc dau, nhirng
rang budéc nay doc
lap tuyén tinh nén
x% la phwong éan
cwc bién (khong
suy bién).
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

‘ Phwong phap don hinh doi ngau \

Thuat toan don hinh:
Buéc 1: 1ap bang don hinh déi ngiu ban dau.

Buwéc 2: Kiém tra t6i wu. Néu moi phin tir trong cft
gia p/an khéng am thi p/an hién c6 |14 tdi wu, Trai lai
sang Bs.

Buéc 3: Chon dong xoay: Chira phin tir &m nhé
nhat trong ¢t gia p/an

Chon cft xoay: Lay cac phan tir trén dong wéc lwong
(tinh tir ¢§t j= 1) chia cho cac phan tir twong ng
trén dong xoay, nhung chi chia cho c4c phan tir am.
Cot xoay trng véi ty so6 nhé nhat. Giao ciia dong xoay
va cft xoay 14 phan tir xoay.

Buwéc 4: Bién d6i bang don hinh nhw phwong phap
don hinh thwong. Sau dé6 tré lai thwe hién bwéc 2
néu trong p/an méi vin con phan tir &m trong cdt gia
p/an

Cha y: Khi tim ¢t xoay, néu moi phén tir trén dong
xoay déu khong am thi bai toan ban dau khéng co
p/an toi wu.

GIANG VIEN: TS. Tran Ngoc Minh

BO MON: KINH TE - KHOA Q
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CHUONG 2

MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Cg Coso J | Phueong A A, As Ay As
an 15 12 10 0 0
0 Ay -160 -3 -4 -2 1 ]
0 As -140 -1 2 3 0 1
BANG 1 0 -15 -12 -10 0 0
12 As 40 34 1 12 -1/4 0
0 As -60 1.2 0 -2 -1/ 1
BANG? 480 -6 0 -4 -3 0
0 As 25 7/8 1 0 -3/8 14
0 Aj 30 -14 0 1 1/4 -12
BANG 3 0 -7 0 0 -2 -2

GIANG VIEN: TS. Tran Ngoc Minh

ON: KINH TE - KH

O bang 3, moi phan tir trong cot gia
phuong &n déu dwong, nén ta nhan duoc
phuong an toi uu: x* = (0, 25, 30), f(x*)
= 600.

Quy tic tim nghiém déi ngéu:

Néu co sé ban dau 1a ma trdn don vi thi
dae tim phwong an 10i wu ciia bai toan doi
ngau ta chon ra tir bang don hinh doi
ngau cudi cing Cac 4; ctia cac cot bién X;
ma ching la bién co so cua buoc lap
ddu tién (Bang 1), roi cong them he 50 Cj
twong u’ng Sau dé, doi dau tong tlm
dirgc néu bién co sé twong ing ban dau
nhdn gia tri am.

Véi thi du nay, ta thiy bién co so ¢
budc 1ap dau tién (Bang 1) 1a x,, Xs. Luc
dau cac bién nay nhan gia tri am, nén
phuong an t6i wu cua bai toan ddi ngu
y = (Y"1, ¥, ) dugc x&c dinh nhu sau:

Vay y*=(2,2) vag(y’) =600 = f,
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BAI GIANG MON

é)" TOAN KINH TE

] ' CHUONG 2 '
MO HINH TOI LU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Pé phan tich ¥ nghia kinh té trong mbi quan hé gitra 2 bai ] Ung dung ly thuyet
toan dbi ngau,ta sir dung cap bai toan doi ngau: doi ngﬁu
(P) 00~ ~ c X, ~ Max Pé gia quyét van dé nay nguoi ta dung bai toan déil
— ngau (Q). Trong v, la gia tri wéc lugng ctia mot don vi
e ’ tai nguyén, g(y) la tong gié tri cua ngudn tai nguyén
—1n stt dung cho viéc san xuat cac loai san pham, rang
budc i la gia tri chung ctia cic tai nguyén tiéu phi

(Q) 9 = 2. b y. b cho mot don Yi san pham j khdng duéi gia tri mot
=1 don vi san pham j. Hay tim phuong &n danh gié tri

2 a'y, Zc (j=1.n) g\i_él udce luong tai nguyén sao cho tong gia tri nguon

=1 tai nguyén stir dung nho nhat véi diéu kién chi phi

y = 0(i=1m) cac tai nguyén dung cho mét san pham khong duéi

Noéi dung bai toan (P): St dung m loai tai nguyén khac nhau gia tri cua no.

dé SX n loai san pham. S6 lugng tai nguyén bi han ché bsi = Dya vao dinh ly ddi ngau dbi voi cap bai toan nay,
b;. Dinh mure chi phi tai nguyén i cho mot don vi SP j la a;. ching ta phan tich ¥ nghia kinh té trong mbi quan

Blet ude lugng gia tri mot don vi SP j la ¢;.Xac dinh X; SX hé cua chung. Gia sir x 1a phuong an sb luong san

trong ky sao cho tong gia tri SP dat cuc dal dam bao Chl phi phém t4i uu cua bai toan (P), y 1a phuong an dénh

tai nguyén khong vuot qua so luong da cho. Nhu vay m loai gia tri gia udc lugng tai nguyén toi wu cia bai toan
tai nguyén tham gia vao qua trinh SX, nhung phai danh gia Q). ' '

loai tai nguyén nao la co ich, loai nao khong can thiét

v

GIANG VIEN: TS. Tradn Ngoc Minh
CuuDuongThanCung.corBo MON: KINH TE = KHOA QTKDtl//fb.com/ta\ieud\entucntt
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CHUONG 2
MO HINH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

Neu x>0 thi Za;.y,.:.:.

V& ndi dung km]l té diroe gidi thich nh sau:

%; = 0 nghia 1a trong phlrﬂngansanxuat tmlrusanpham j dwoc dura vio sin xuat thi
wac llrﬂnggtamractmngu}renmdungﬂesan:{uat ra Ir:u:-t don ‘L"lSEI]lp]lEI]Il loai ]ﬂung
banggiamsanphamdﬁ' : -

i <b, thiyi=10

Ve néi dung kinh té thi Za <b; c0 nghia la: trong phwong an san Xuat t6i wu chi phi

i

chung v& tai nguyén 1&31 I nhé theo khdi Iwong tii nguyén hidn cd, khi dd gid tri wdc
Ivong loai tai nguyén nay bang 0 (v; = 0). Dieunay 13 hop Iy vi trong phwong an sin xut
t61 vu tai nguyén 1 khdng dwoe st dung het thi khong nén mua thém loai tai nguyén do de
d tri¥, vinéu co mua thém no cing khong anh hwong toi phrong an to1 vu va tong gia tri
cac san pham, nhung s& 1am ting chi phi quan 1y du tri¥ va ton dong vin. Do viy trong
phirong an danh g1a ta1 nguven 1 dwoc xem la khong co gia try.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 2
MO HiNH TOI WU TUYEN TiNH - QUY HOACH TUYEN TiNH.

2. Néuy; = 0 thi Za

i b;
?ﬂnmdunghnhtﬂ thi v; = 0 ching to loai tﬁingu}rénicﬁgi;itrivﬁwnﬁrdﬁduﬁt

sit dung hét vio sin xuat sin phim . trong phwong 4n t6i wu ZE:FJ =b,. Do d6 can mua

thém va dir tri loai tii nguvén nay cho qui trinh sin xuat uep theo.
Néu aly >c, thi x=0
i
V& mit kinh t& thi ia;.;,r,. > ¢, ching to gia tri tai nguyén si¥ dung de sin xuit loai sin
o

pnﬁm i khéng dwoc chuvén dich hét vao gia tri sin pnﬁm Nhw viy qua trinh sin xut di
gay lang phi va do do san pham loai j khong nén dwa vao phwong an san xudt toi wu, vi
s& 1am gidm tong gid tri sin phim va s& 1am gidm tong sO tién 13 cia doanh nohigp.

(Quan hé gira gia tri ham muc tiéu cua hai bai toan (P) va (Q) cing chra dyng mot not
dung kinh té ro reét. Trong qua trinh sin xuat suy cho cung k]mng thé tao ra nhitng sin
pham c6 gia tri cao hon_ma cimg 1im 13 bang tong gia tri cic nguon tal nguyen duge sir
dung . Vivay chi co nhing phwong an danh gia v va phwong an san Xudt x sao cho tong
gia tri san pham sin xuat dwoc bang tong gia tri cac ngudn tai nguvén sit dung madi 1a xac
phwong an t6i vu dwoc chip nhin

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 3

MO HINH BAI TOAN VAN TAI

Z x = b. ( =1,—n)

1] ]

= 0(i=1,m;j =1,n)

: X 2

m 13 diém phat hang; n 1a diém thu hang
a; luong hang co (cung) tai diém phat 1 (1=1,2,..,m)
b; lugng hang y€u cau ¢ diém thu j (j = 1,2,...,n)
Cj; Chi phi v/c mdt don vi hang tir i dén j
X lwgng hang v/c can tim tur diém phat i dén diém thu j.
Dicu kién can va du dé bai toan gia dugc la phai can
bang thu phat

z a, = z b ;

j=1

Bang 3.1: Bang vin td

=

e

e

tim

Iln

S. Tran Ngoc Minh

GIANG VIEN: T
ON: KINH TE - KH
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A

CHUONG 3
MO HINH BAI TOAN VAN TAI
Pinh Iy 3.1 a) Bai todn van tai ludén cé phwong dn toi vu. Vi
- Tri s6 ham muc tiéu bi chin dwdi: ¢; = 0 (1. j). nén vdi moi phueong an x = {x;) ta

m 1
ch- chﬁxﬁ =0

=S
1] 1]
- Bdi todn luén cé phwong dn: kv hiéu d = > a; = > b, . xdc dinh tdp hop {x;} nhw sau:

xy = aby /d (i=Lm: j = Ta1).
Forang x; = 0 (¥ (i. j)). ngoai ra:

Zx _EZ?JZ a, ]__.m)

Zx —hz ‘—l:l- (j=Ln)

Nhw vay {x; = aby/d} vou i=l.m; j = l.n 13 m&t phwong dn cua bdi todn.
b) Hang ciia hé phwong trinh (3.2) — (3.3) ciia bii todn bang m +n — 1.
c) Néu lrong cung, cau a;, b; la nguven thi l&i giai cua bai todn 1a s nguvén.
Prinh nghia. Ta goi dav chuvén la tap hop cac 6 co dang:
(1. 31). Qr.32) (22020 (2. 03)ke00000e (is.3s). (s 0s +1)
hodc (1. 31). (2. 31 (2. 32). (. 03)- oo (- Js). s+ 1. g

Mnt div chuwén khép kin (. +1 = ]j; hodci, . 1_11) goi la mét chu trinh. Nhe vay, mm cap
& lidn nhau trong div chuvén & trén ciung mot haiug ha‘_r,.r mot n::c:t vd so & trén moi div

—

chu*_r,ren cé thé chin haw le. Mot chu trinh bao gi¢ cling gom mat s6 chin cdc 6.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 3
~ MO HINH BAI TOAN VAN TAI 1
Thi du: Dy 6 dinh dau ™+ trong hinh (3.1) a) va b) lap thanh cic day chuven. con cic o
val dau "+ trong hinh (3.1) c) —e) lap thanh cic chu trinh:

Hinh 3.1: Diy chuyén: a). b). Chu trinh: c). d). e).

L ] L L L L L ]

a) b) c) d) e)

Cho G 1a mét tip hop 6 bit kv cia bang vén tai. Méi 6 thudc G goi 1a & treo néu nd 13 6
duy nhit cia G trén hing hay trén cét cia 6 d6. Véi tdp 6 cho & hinh 3.1 a)thié (1. 1) va
6 (4. 3) 13 cdc & treo. Néu loai khoi G 6 treo (1, 1) thi 6 (1. 2) s& tr& thinh & treo cua tip
hop 0 con lai.

Ta cé méi lien hé quan trong sau diy:
Pinh Iy 3.2. Hé véc to {A; (i, j) € G} cna bai todn vin tai 1a ddc 1dp tuyén tinh khi va chi
khi tap hop cdac 6 thuoc G khong tao thanh chu trinh.

Hé qua 3.1 Véc to x = {x;} 13 mdét phwong dn cwc bién cia bai todn khi va chi khi tip
hop cdc 0 (1, j) ma x; > 0 khong lip thanh chu trinh.

Hé qua 3.2. Gia str T 13 mét tip hop gdm m +n — 1 6 cia bang vén tai. khong tao thanh
chu trinh. Khi ¢6. mdi 6 (p. q) T sé tao véi cic 6 €T mét chu trinh duy nhat.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 3
MO HINH BAI TOAN VAN TAI

Tim phwong an cwe bién ban dau

Dé giai bai toan van tai (3.1) — (3.4) vé&i diéu kién (3. 5) theo phwong phéap thé vi, trwéc hét
can biét mét phwong an cwe bién caa bai toan.

a) Phwong phap min cwéc

Trong bang van tai 3.1, ta chon 0 (p, ) sao cho c,q = min{c;;, (i, j)}- Néu' cwc tiéu dat tai
nhiéu 6 thi chon mét 6 bat ky trong sbé cac 6 dé. Sau dé phan phdéi hang téi da c6 thé theo
tuyén p g, nghia |a dat;

Xpq = Min{a; b} ]

Trir livong hang vira phéan phoi vao kha nang thu, phat caa hang p va cét g. Tiep do, ta “xoa”
hang p néu diém phéat p da phat hét hang, hoac cot q néu diém thu g da nhan da hang. Khi
ca hang, cot déu phat hét, thu da thi “x0a” ca hang va cét dé. Trong phan bang con lai ta
chon 6 c6 cwéc phi nhé nhat va phan phoi téi da lwong hang con lai vao 6 nay. Nhw vay moi
lan phan phéi cho mét 6, quy mé cta bai toan giam dan. Tiép tuc qua trinh cho t&i khi yéu
cau ctia moi tram thu va phat déu thoa man. Néu két qua qua trinh phan phéi cho téng sé 6
dworc phan phéila m + n — 1 thi phwong an cwe bién khéng suy bién, tap 6 dwoc phan phoi
hang goi la tap 6 co s&, néu it hon m + n — 1 thi dé |1a phwong an suy bién, trong trwéng
hop nay can bé sung 6 chon 0, c6 vai tro nhw 6 co’ s& dé dam bao c6 ding m + n — 1 6. Viéc
b6 sung 6 chon 0 khdng dworc tao v&i cac 6 cor sé da c bat ky mot chu trinh nao.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 3
MO HINH BAI TOAN VAN TAI

Thi duTim phuong 4n cec bién cia bii todn vin tii cho & bang 3.2 theo tiéu chuin min

CECIC.
Bang 3.2
Thu
Phat 130 160 120 140
20 18 22 25
170
160 10
15 25 30 15
200
130 70
45 30 40 35
180
110 70

Ta thiy bai todn di & dang cin bing thu — phat.
[Gi4 tri him muc tiéu trong tmg bang 12950.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 3
MO HINH BAI TOAN VAN TAI

Phurong phdp goc Tdy - Bac. ,
Ludn wu tién phin phoi cho 6 ndm & géc tiv — bic cua bang.
Thi du: Tim phweong dn ciec bién vdi so liéu cho o thidu 3.1.

Bang 3.2.1
Thu 130 160 120 140
Phat
170 20 18 22 25
130 40
200 15 25 30 15
120 &0
150 45 30 40 35
40 140

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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T wrong phap roghen.

P6i_vdi méi hiang, moi_codt _cia C ta tinh hiéu so gitka hai gid tri cwdc phi nhé nhit trén
hang (cét) do6. Hiéu sé nav bidu thi heon toi thien phai chiu néu ta phan sai lvon
hiang vao 6 cd cirde phi nho nhit trén hang (cot) do.
Chon hang hawv cot co hiéu s nav lém nhat. INéu co nhiéu han cot) nhar thé thi chon
hing (cdt) tuvy v trones so .

Phin lwong hing t6i da cd thé vio & curde phinho nhat trén hang cét d3 chon. Gia st 6 d6

cé thé ca hai. Loai bo (khéng cdn xét & budc tiép theo) ring budc di thoa min bing cich
dianh dau chéo vao hang hav cot twong ¥fng cua ma tran cwedrc phi. Weu ca hail rang budc
cung va cau cing déng théi thoa min thi chi loai béo mét hang (cét) ma théi. Trong trxémg
hop nav ca lwong cung va cau con lai cua hang (cot) dé déu trd thinh bing 0.
Thi du. Xé&t lai thi du trén. Tinh hidu so cua cac hang va cdt cua ma tran cwedc phi va
khoanh tréon hidu sé 1én nhat.

Bang 3.3: Phwong an cwe bién xav dung theo phwong phap Foghen

Thu
Phat 130 160 120 140
20 18 22 25 2
170
70 100
15 75 30 15 0:
200
60 140
35 30 30 35 5--10
180 RS
160 20 -
5.5 7.7 8:8 10)

]{':E-t gua ta nhan dwoc phwong dn cwce bién o bang 3.3, Gid tri ham muc tiéu twong Un
bang 12200,

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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A

CHUONG 3
MO HINH BAI TOAN VAN TAI
I’luru’ng phap thé vi giai bai toan van tai
a) Bai todm déi ngdu va tiéu chuédn téi wu:

X &t bai todn van tai-
Z Zc % — Min (1)
i=l j=1
Va1 cac diéu kien rang buoc:
Z}Lij =a;,1= lL.m (2)
=
> x;=b.j=1n (3)
=1
x;=>0vél i=1lm. j=1n (4)

K¥ hiéu u;, v; 12 nhitng bién d6i ngdu tmg vdi hé ring bude (2), (3); u = {u}, v = {v;}:
giu,v) 1d ham muc tiéu cua bai todn doi ngau, dong thai dé tién cho viéc giai thich ¥ nghia
kinh té . ta d6i dau hé rang budc (2). Khi d6 bai todn doi ngdu cd dang:

n m
glu. v)=>bv,->au — Max
= =]

vi—w=Ecy V() )
Trong cdp bai toan d6i ngau nav co m X n cip rang buoc doi ngau:
X z0vavi—wy=c; V)

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 3
MO HINH BAI TOAN VAN TAI

can va da de phwong an x = {x;} ctia bai toan
tai hé thong so {u;, v;} thoa man:

v,—u ¢ (@i j) *)
Vi—u;=c;neux; >0 (%)
n (*): Gia tri mét don vi hang tai diem tiéu thu so v
an xuat phai nhé hon hoic bang cwéc phi van chu
(**): Néu c6 v/c hang tiri dén j thi chénh léch gia
noi tiéu thu phai dang bang cwéc phi van ch
n giup ta co thé xac dinh dwoc thé vi cua ca
thé vi cia mét hang hay mét cét nao dé.

GIANG VIEN: TS. Tran Ngoc Minh
ON: KINH TE - KH
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CHUONG 3
MO HINH BAI TOAN VAN TAI
Tk raiir focire (fé Vi

Buwroeed - XEw dime phirome 8 e bién xudt phat.

Sar d1__1.1:|.§ miot trongs ba phmng prhip 48 duwoe gidd thién d& titn phirome 8o o bién ban
dan, gia sirta titn diroc phirone S care bign =7 khéne suw bifn, k5 hidn tip & cor s 1a S,
H:n:n:- ..E' I{a}r dL'I:EI.E ]'_'I.-E' théne 1'_'|:|.e i {1_1__;__ = }

'I'.'I:l.e-vi hﬂIl.E wrE cnt cnnlmdmnmﬂmhﬂgﬁgcnne t'h.u:c
v=u,+c,.hn-e-uu,-ila'btetvan{LJ:lEE-.] {51
n: = wv; — oy méu vy g3 bidt va & (i jI=5, {67
Wi Sy E0m m +mn — 1 kKhong tac thanh chp trinh nén nhé hai cone thire trén ta s& tinh
durocm +n — 1 thé vi khac nhan, ciing vwoi tha vi 1, cho tnirde ta tinh duroc toan bo tha w14
hing va cot. Sau do chuwén sang biroc 2.
EBuwde $- Kifdm tra tign chudn téi o,
Theo cdch xdv dimne hi thénes thE i {fu., x5 thoa man digu kign
Bz — Wy = oy vol cac & (L J1=S,
dp do chi cfn i tra dign kidn: w; — 1; = o vwod cac o {4 j) = Sa-
Mén: o — v, = o, vori o8 © {1, ) = S thi phirone an hién oo 184 164 .
Mén cd mdt & phi cor 5o TmE W —u__i:c,..vmcacn{LJ:I = Sg. neghia la khiéng thoa man tidga
chuﬂntnimlﬂﬂlhtennhtenphmnemn chira tHi . Ta Entnhmenna}rlanx_:}_phﬂm
timhbh dai hhrwone A, = v, — 11, — c,,i'_gilagl.aﬁgvtphi_lmjdntvmmnvtpm ro rang S =
Q. Chuxraen sangs biroc <.
Euwors 4 BHEn chinh phirong an )
Gﬁg&l;.!;r}:_;:ﬂ.,-j=ﬂ.¢.f:-{:__1:j dircee LAy ldra & didu chinh, tit nhidn & (r, k)= S,
WiB, la sé & teida Ehénes tao thanh chp trinh nén o {r, k) 58 tao voi c8c 0 oo so diang mot
chumhhduynhﬁt.TimthﬁnhnﬁytﬁLjrhﬁuhv_ trén chu trinh dd4nb didn 18 -} chin
{+1 xenkébitdiutﬁrﬁ{r__l:jlﬁ.ﬁlé.Kj'rhi-E-uvL%—mphcrpnle_-l:hﬂ_ntre-n‘ni"
Saun do xac dinh hrone digun chinh (9.} bangs comnes thire:
Dae = &'ﬁﬁ-"_ﬂ;xf=xi s rAng Qg = O
Thirc hign bigén doi bign sd trén chy trinh W theo coneg thire:

x5 @iy =V
R ) A p—
%3 - e i) = Ve
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CHUONG 3
MO HINH BAI TOAN VAN TAI

Thi dw:, 5igi bai toan trong thi du trénm .
i

Giai: Phuwome an cwrc bign khiones suxr bigxm.
EFang 3.4
1320 1640 120 140
Th
Fhat
174 20 1 22 2%
wmy = i
160 10
200 1% 2% 20 1%
my =X
130 74
180 4% 240 40 s 3
wmy =-18
1140 74
wy =17 wva =18 4wy = 22 wva =17
XMEw dime phirom e Sam mdic- phirome an nady khéng suaxr bién
BEang 3.5
Thu 130 160 12X 14
Fhat
170 20 1B ZZ x5
wy =i
=0 120
Zd 15 Z2= 20 1=
1wy =L
130 74
18O 4= =T 40 35
my =-18
L1O T4
e =17 v = 12X g = 22X wa=17
o S 124 o —_
5 = [130 i i T L= 12140
o 114 o i
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CHUONG 3
MO HINH BAI TOAN VAN TAI
Thidp . Eine phuvones phiap ths vi, gidi bid todn van t3i theo tiSo chein min owoc vwoi 26
Eﬁj:Eﬁi.tuéncﬁnh&J%mP]ﬁt. Eans phrons phay min oroc ta bt Jweoc phuons o

cl:n:'bci.é:I_P]..'hE-ng suy bidn nhar bams 5.6,
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Eﬁng 3.8
To [ 83 45 ETT
Phat
T 1D = o i g
1 B =i
&4 15
102 13 11 g T 4
nz="7
14 ER
T 1% 17 1 5 3
;=1
Sk i
1] 12 18 18 T =
mwe=-2
12 48
L - 'I:H.ﬂl!_:: 1-|—51'E|“- 1"4._: 18 ] 15 ".-.a—'ﬁ W =
E&m= 5.7
Thu To 62 33 4= L
Dhat
T 1D 1= = 5 g
My =i
14 42 15
102 15 11 g T 44
n=-=1
L et
T 12 17 1 5 3
mx=1
=L G
1] 12 12 18 T o
my=-2
oSl
v, =10 w%x=12 ;=9 ve=1" ve=4
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CHUONG 3
MO HINH BAI TOAN VAN TAI

Bing 3.8
Thu 70 62 38 45 40
Phat
79 10 19 9 ]
31 48
102 13 11 8 7
62 40
70 12 17 10 5
30 40
o0 12 18 18 7
45 15
vi=10 wvy=12 w3;=0 ve=6 vs=4

IANG VIEN: T

S. Tran Ngoc Minh

_

u; =0

=1

;=1

F
[

Phirong in & bang 3.8 13 phwong 4n t61 wu (duy nhat). Tri t6i wu cia him muc tidu 13
f(x)=1031+048+11.62+ 840+ 530+ 3.40+12.45+7.15=2650
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CHUONG 3
MO HINH BAI TOAN VAN TAI

Mot so dang didc biét cia bai toan van tai:
a) Treong hop ohf oo hal fram phat hode hai tram e

Bai toan van tai (3.1) —(3.3) voi m = 2 hodc n = 2 cd thé oiii rit d& dang. Ching han,
khi s6 tram phit bang hai (m = 2). ta cd bang vin tai:

Bang 3.9

b; | b b2 bs Bat Ba
aj
a Cn1 C12 Ci1z B I T s | C11
a: Ca Ca2 Cas B T | Can

Tinh cac higu s o; = C3; — C15.
Sa]_:l- xép cic tram thu theo thh tw o, gidm dan: ji. 2.0 jo-
Lin lwot phin hang tir tram phat 1 cho cac tram thy theo thi tir trén cho d&n khi hét hang.
Sau d6 phin hang tiy tram phat 2 cho cac tam thy con lai.
Trnrong hop bail toan van tal chi cd hai tram ghy (n = 2} ta lam firong .
'I']:u du' Gl:a_l hzu tﬂELll 1.'3_11 t:a_-l O cac du‘ heu c]:u:- tn:-ng hang sau. mm

Bang 3.10
a b; 10 12 15 18 20 25 30
&0 3 5 4 ] 1 3 4]
10 12 15 18 5
70 B8 =] 7 8 2 3 5
15 25 30
5 4 3 2 1 0 -1
o
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CHUONG 3
MO HINH BAI TOAN VAN TAI
b) Trwedng hop bai todn khéng can bang thy phdt
- Gungbcﬁu;iai r:-zn'rbj, ta thém ot thu gia n + 1 voi:

- =_E_El.=- - _E.b'j
—L L

Va e =0, vi=1.2, ... m

{Zlmgt:cau Za {Eb ta thém diém phat gid m + 1 véi:

i—L

==t = Z-bj _Zai
-t -1

Vacpa1;=0, ¥31=1,2, . . Gi1a1 bail toan vo1 m +1 dlémphatxanﬂlémthu Néu trong
phlrﬂngantmlrucnxwl :?ﬂihltﬂﬂghlalatrﬂmmu]bl'thl-ﬂulll‘ﬂ]lghﬂ]lg!iﬂ;.+14
Thi du: Cho bai toan van tai voi dir 18u trong bang 3.11 a). Mm
170, Cung virot cau 30, Ta thém cbt thu 4 (_cdt thu gid) véi lrwong cau 30 va lip bang van
tai 3.11 b). Diung phwong phap Foghen tim phwong an cwc bién ban diu va giii bing thuit
'IDHJII.'[IJ.-E:"-“I'[ED]lﬂ]lﬂll’mphlrﬂﬂgﬂﬂtmu‘u!{ﬂut—{:ﬂ 0,50, 0 0 40, 0, 30, 60, 0, 20, 0) va1
frin = 330. Do X2 = 30 nén diém phat 2 dé lai lwvong hang 30.

Bang 3.11 a) Bang 3.11 b)

GIANG VIEN: TS. Tran Ngoc Minh
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by 60 40 70 by 60 40 70 30

a; aj
50 3 5 1 50 3 5 1 0
70 3 3 g 70 3 1 g 0
g0 1 5 3 20 1 5 3 0
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CHUONG 3
MO HINH BAI TOAN VAN TAI

c) Bai todn fim cire dai
Trong mét 50 tinh huE'i]lg thire tién can gi1a1 bai toan tim cwe dai:
fi(x) =ZL;ZL:Cijxij — Max
=L
Va tacdteuhenrangbuﬂcﬂ E]l (3.5) cua bai toan van ta1 d3 xét ¢ trén. Bl toan nay
co the dwra vé bai toan tim cire tigu cia ham —f{:{_} Vo1 cung cac L'mg budc (3.2)-(3.4). Tuy
nhién ta ciing co thé dung phwong phap thé vi dé gidi ma khéng cin dwra vé bai todn min.
Chi can thire hidn mét s6 sira d6i nhw san-
Khi xav dyng phwong an cwe bién ban dau, ta wu tidn phin “hing” vao cdc 6 cé cwde phi
c;; lon nhat.
Bnéu kién tH1 vu cua bai toan: ¥j — 1 = Cj.
Khi cin tim & di2u chinh thi chon 6 ¢6 A, = minf A:;}. lwong diéu chinh trén chu trinh
Qaie = Max {x;; }thudc v
Thi du: Tim cwc dai cua bai toan van ta1 vo1 dir ligu cho trong bang 3.12.

Bang 3.12
bil 40 | 60 | 30 70
aj
30 2 3 1 0
0 3 1 0
g0 T 3 3 0

L& giai 1a xgp: = (40, 0, 10, 0, 0, 60, 10, 0, 0, 0, 10, 70) v& fo = 2660
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CHUONG 3
MO HINH BAI TOAN VAN TAI

d) Bai toan phan viéc _
Conngwoi(i=1,2, ....n) vancéng viéc (j=1, 2, ..., n). D& giao cho ngwdi 1 14 cing
Vvigc ) can mot chi phi (nang suat) 1a ¢;;. Van de 1a can phan bo cho ngwdt nao lam vigc gi
(mo1 ngwot chi lam mot viéc va moi viéc chi mot ngwdl lam) sao cho tong chi phi (tong
san lrgng) 1a nho nhat (1on nhat)?

Mo hinh toan hoc cua bai toan nav nhir sau:

fx) = ilzl% _»Min (3.9)
Vi cac disu kién: o
STx. =1 i=im (3.10)
=
>x,=Lj-in (3.11)
x; = 0 hay l:_Li= 1.2,....n;j=1,2, _....n (3.12)

Vi c6 cdc didukién (3.10)—(3.11) nén disu kidn (3.12) c6 thé thay bang x; nguvén = 0, i
=12,....nj=12....n 1 . 1

Trong md hinh trén ta gia thiét s0 ngwd bang s0 cong vigc va bang n. Tuy nhign, cing
cd the xét trrdng hop khi so ngwdi khic so cong viée. Chang han, néu so ngwéi nhigu hon
s0 cong viéc, ta thém vao cac céng viéc gia, vol chi phi (hodc ning suat) bang 0.
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-~ CHwonGa4
BAI TOAN TOI WU TREN MANG

1 2X5c =3 khsi nsm co bsn
£.). 'I)'Ak.hc).(.' v A k) Nedme hgw

a) Eylagnlh G={X A}, ttongds X={x,, x,.... .} %p kiin lan cic dian (Imh
zoat). A= {(1 j)} & #5p hop cac nhinh (cwnyg) 1Dititcs bosc mytphincac didan x e X lai
wrinban cichrdidion i wridian j, kylaswls (13).
Thidudl G={XA} tengds X={x,.x.x,x, X, =, X v A={(12L(14L(13)
(230 (250 (3. 41(3 5)- (3. ‘)-(3 TA (ST (LY

flonk 2.2

G e v heonws  Fop dogm {G=XE) trongds X I #5p cac dmh(xont disin) va A I #5p cac
nhank Nlsnh Windt cip Mang 3 dén flor tordei dmh Mhaic nhan x v x 4o 46 wiix
eX xeX kylagul(ij) Vay(x x)=(x, x) ttongds tdw lmong.

Cipcaa mptdimh s 53 cungrdidwins . Copcaa dd gl cApcoe daitrongcac cApcia
cac dtmhca 1o .

Myt dovng i trdinh x, dén dtmh x 34 W + xotf dhwic nhan x, <, .., X e clo (x ,
x. ek wilk=1,2, .. +1.

Clmtmmh(machvong) A W tdnh- x,,. x.,...x saeclo x,,.... x , W ptdowngdy x. =
X, v 6 O ubitba Imh dhic nhan(te W t-1=3).

Ds 2w lowngdooe geil Indngrnmmgwimbicip x, x, « Xdénce mptdong
ditex dénx

= cac ‘mhct ds g fowng kyloguls nconsd nhanh han.

G oA o heae: Fop lagmla G = { XA} nlomgmdi nkinh J b mdtcéipce tortme Vi
vcy(x &)s‘(x, x). Nhomgds 4 Mangdugc clom cung tomdidang(x, x).

Hxh421a.m&cﬁﬂncolmg

G= {HAYb Vo X = £, X, Xo Xy X}

Ta A = Xk (ol B Qc.x.:i.

(330 N3 ) 2032 )3 Ta s& ndd 13 oz
ba.x)ky}mu.nﬁcﬁ tu-d’iihlin

dih j. BS fd v hodeg bxeg g
mt&&ucohg:ghcﬁﬂnﬂzﬁdm

rain P othd od hoveg i e thidargnaado

thd o hoxag b i 13 lisn o Hit 42
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CHUONG 4

BAI TOAN TOI U TREN MANG
CEcyeu B Xiic caive &5 i
a....m!m. VO 2k 21 NEARAC

- ISt ahoa daa divh x trang d6 fd G = {H A % hddu B INix )13 t8p hop cac
d’ih?ﬁioint&cic& amngz od dvivdan 1ax . Thi datoghakite 4 2: T )= 8o,
T T3

- Zphcanguor caamat dondue S d G={H A krhiaal < )11atyp hop
cac dadv da cJat® cA CcAC amZ OO caxdi Bx. enghmiteghan 4 3 T
'g:-)c;y{x.,x}.

P4 fd vd hoxXegdaor 20ila caiyndard ian g vabkhans doan dutorie. i
dicip 1 o1a 3y gpilamotla.
Bah ¥ 41:
- IiGi ciy cohanmdt dedese oo 15,
- Dé‘tl'q.valrmfx%]im.;& c3ry Fhuva ddbldnd liantha Aacon-1laxg.
- Veri b bor had 32 # % tran ciy da oo ton tal 5t mit e di b i

3
- Héu fhifm mdt ang méd 730 mét i@y thd 96 fhd mdd rivin due <& Az mdt doa
Coy oo oo iciy i dai) dia & thi lign fdrg, v6 hodes G- £2) 13 mét ciy
e O mi doimtR cicic o G, Wy Aybwtm R cdy Too dms T =
{4 oaxgd S e B
Bahl 42 Gid or {C-221Amdt & fhivdlhodeg it vi b « & . Héu cac
ang am O gz o fheahumot o oo fa oo ths bd ang fhdm cac oz
caa dSthd vao & doer: tip mdi & sao do {¥. & y1Amd ciybao toim.
ﬁgggmqﬁ\gkmxg@nﬂuﬁrgs&drugm oa cxysa da-
-Cgcodﬁﬁudﬁrgmrm.
- Ciy Seiner: Haa dwo phvip dm thém vio t3p hop divi caa & fd ridvdre il
1 fid G5 dAd A ciEy reruhiat of thid Zidm soadne. Phrivplu din fhém vio 9B thi
co Srhvrih cadhorbhaa 1230 daoc 2oila e,
c. Zax @zhli&t{&)l}cp cac rihveh s dorduloi doxrg ralwidothd fad &S fhdtod
G I3 i 20 Fls g W0 B 2J6 K onp phBnp -
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CHUONG 4
BAI TOAN TOI WU TREN MANG

w
Pividmditds ftd G = (H. &) giiamdt cip doivndo S W g;ﬁdi'h.vw (cﬁ\h.

= Ddt.&z@!

va.cﬁrh.n(&\’hmm)nooﬂ:& A e oo mot i Sy G =
{K..A}tl’mttt&tmm

‘U@them.m.otctngrﬁilj&u.hmdi'h'vm“vn R'cdaa St G = = a0y
-_Troxe mdi 'ﬂ:m“cﬁnG—{KA}(um“BmotIi’nmonthlnMngi}un
'bcn ca.c cnxgm‘bmtl::mg ].-dn\gdm ca.cctxgla&u:.c cun.th‘kn).lace ca.d:zn
L3 o AP X oaa « fd ingSiase dyoc 3iar .

-No:tcu:qfrh. Ap = 1ad odrindval bord © xcn.rug.cztcm:o.n’gtnr:\g'
dS i bavdAaa, =5 ongmtﬁﬂnﬁrgn:d’rgbzmgsooxgmdoﬂu

Phixe by 3

tha on’gtn:mguzg caa G = {H By ax
Hah4 Zavad = dwomd thadaos ca.dn.wdng a5 ﬁucﬁnng:u

Boult > » B+ > o
—FTYnab 5N ety onn Jasie g o 20 o8 Dong I 1fS pRBae

Dmvmm@ﬂnm G = {H A bxeg S uiimd cap dand 'vao' '@l ta
cofhEdrnmdi B ddSinsoa G = {5 a3

I—)us:ngd:. G={H Alsemrmmnz oo Bt ct tras G = L3 A3 vangaoc
lai. Ta o5 cap ins@isaoas
Toors G= {45873 Toong G = {H &%
! Enxtrasdi Lat cx.
Laz cax P di
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CHUONG 4
BAI TOAN TOI WU TREN MANG
- Y nghia mang cta déi ngau:

Gia str ta phai chuyén Iwong hang bi > 0 ttr méi dinhi=1, 2, ..., n-1 t&i dinh n
theo mét mang riéng cta minh. Khi dé nghiém t6i wu cta bai toan dong trén
mang cho ta cach van chuyén tét nhat.

Lai gia str c6 mét cong ty van tai mé dich vu van chuyén ttr moi dinh i dén dinh
n (theo mang cta ho) v&i gia van chuyén mét don vi hang la pi. Néu (i, j) 1a mot
cung trong mang riéng cua ta va phi téon van chuyén mét don vi hang trén cung
nay la cij, thi ta cé thé tw chuyén hang tir i dén j roi giao cho cong ty van tai
chuyén nét dén dinh n, v&i gia don vi la cij + pi. Cong ty van tai biét cac véc to' b
va c va tim cach bao hét viéc van chuyén hang cua ta, ké ca trén cung (i, j). Khi
do ho phai ra gia dé canh tranh la pi < cij + pj va pn = 0. V&i gia da hap dan nay,
coi nhw rang budc, muc dich cta ho tat nhién la lam cwe dai doanh thu . Vay bai
toan ctia cong ty chinh la bai toan déi ngau v&i bai toan tw van chuyén cua ta.
DPinh ly déi ngau manh cuta quy hoach tuyén tinh néi rang doanh thu téi wu cua
cong ty dung bang phi tén téi wu khi ta tw van chuyén bang mang rieng. Néi cach
khac, néu hai phia déu tim cach van chuyén téi wu va gia cua cong ty dat ra ding
thi cwére phi la nhw nhau.
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CHUONG 4
BAI TOAN TOI WU TREN MANG

dBicu dendotia dudk danp we pan

a. hfa tran lisnhe tnae tia
Gn"'""T_Eardn fhd G = { X A4}, ma trim LEnhé tnye tisp daand duen krbdaa 1 A
={a }duer xac drbohorsay : T
Lt G = {345 o) o (L) (e G oxg iandi)
NE {; g G = (X ARE o) oxgiL])
Thi A1 43 Qo défhd G = {HArkorhih 4 4. Khi & ma trin li bé tor tép
o dthi dho Fb3 Bingtl

9 T S I
g ke s M s

Hult +
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b. hfatiinlisnhé axgni
Chodotkd G = {X. A oondnhraim arg. Mattinlia ke axgnit o1a & thd,
kyh#uli B = {b ), cokdchthods m-noodd cac phan iy diox sac dndador sox

'Wiu @.@&mi
b o=2-1s
o X REREDESI I Beh s kodc IRk 0031 G ORE

" abodcrdu onga I ongbandi

Tha du 44 BSivdd & thd o a4 4 fhadma trin axgrot co dnartordbang
42
Birg 42

3 a a a a a a a a a
X, 1 1 u u u u u -1 -1 u
X -1 1] U 1 U 1] u 1] U 1]
X 1] -1 ] 1] -1 1] U 1] U 1]
X U u u u 1 -1 u u u u
X ] 1] ] -1 U 1 -1 1 ] 1]
X ] ] ] ] 1] 1 ] 1 1]
Uiy mol oit o1 F co dxg i phan trkhi Fdrg B Tva -1 dd deb vl
drh cubi 01a ong e o ot nay. B xét cac hivg tathdvhirg ivg véd
drh ivarargbudicse Ik

e & » = lihing i 9ia matri B. Horv iy, cic chin Bbhic 0 (1 1heic -1)
e pa iy acﬁg%, _ mm%@@@@&%&i
%wg&; Wimiu? R i T
Hhi et TRz 10 A cachixz 0 B lvécty0. Wvd hxg o B ho
e O e b s b
thums g msrd dhh i oadot.
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- wan fuers A xganphad.
RERYD VO 231 JE NE o
Eai tod doderg ding3 rhd 13 mat bii tod gam g ndy s tirrhddabad
toa fhoac 12 vE v til, marg thang tin, dda kldan tdi ua,...Co the phat bisa mdt
darg tom oo ching duwo cicblitom riorriythah bil toindang trén mang riox
sp1. o mot & i cd huang G= {H.4) Moioxng (i, jicd oxdcphdc = 0 chanh
13 & i oia oxrg. PEtm domngngirabdt bymot < Enmd dynhorta sethay
cintrhurhdd hoac thim did dadrg rgxonbdt brmoi dih bhiac o téd doi s
Vi T3y rgudd ta god bad tod dodrg nginrhd 1A bad todn tim duarg dirganrhdat
trmod tmrg Xtvimot dahir thonde X do thade, goi 1 dnh goc . Pedoawe
hiitindrgtnmye. dtb = 1 domdidrhiZrm
b =-3T%
Ta co the Zidi bid toa dxeg rgxnbat bag thnd toa dn kah mang. Paa
3 ﬁﬁ.b.rdihg:m itdd divhr chih i cic oxg thodc ciybaw hm téim Tm

ﬁ‘id&uﬁhr 1 ddeg di cd Yo, dxeg dibdre oo i)
Co rbden cach e é‘fbammw ma&mmmbﬁ
Zirgniay tangdin cn mitthud tod to a3 co i gairhd, & la fuittod i
x\]:ﬁmd)lgsnc“ bonam 1959 . Yoxaxg caa fuattoa 1alan haot tim
dirga brmai dan dxh 26c ky hida Jan, bat Ja trdivh oo dxdeg di
naynga hom ¢, rdi theo thirbr divh c6 daxrg ngzin hom Jam toade . Cu fhé 13 Bn
haot zan dwo cac drh caadotha mot <5 Zod Jantea daa dode. Cho denhoordo caads
thi Jax, corddnbig 0, s b cic axg dibrx dan cac divhox, je Tix Lta cha
anrg o0 & Ainkd rhd Tagariin oo drh o o Tisp fheo g cx axg A by
mit didh & 0d rhin of divb dén ma dh of nivin tam théd ta 1ad duan oxg <0
cho &5 dai cland odrg vdd ridn dia divh d3 duoe ginatia Jarkd rhd, giatrd
cudi (dxi 2c Jdaor gk ob divi,
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BAI TOAN TOI WU TREN MANG

Thuét toan Dijkstra
Cho db thj G = {X.A}, tim dworng di ngan nhat tir xs dén xt, ky hiéu L(xi) 1a nhan caa dinh xi (i =).
Thuat toan nhw sau:
Bwéc 1: Dat L(x1) = L(xs) = +0 va coi day la nhan c¢é dinh.
bat L(xi) = +« v&i i # 1 va xem cac dinh nay c6 nhan tam théi.

Gan xp = xs
Bwéc 2: Vi tat ca cac dinh xil(xp) 6 nhan tam thei sé dwoe thay déi nhan tam thoi méi theo diéu
kién sau:
L(xi) = Min{L(xi); L(xp) + cpi} (4.1)

Bwéc 3: Trong 3‘6 cac dinh dang c6 nhan tam thi (cii va méi thay doéi) ta tim mét dinh j c6 nhan tam
thei thoa man dieu kién:

L*(xj) = Min{L(xi)| L(xi) cé‘nhén tam th&i méi} ] (4.2)
Coi nhan cua dinh xj rng v&i diéu kién (4.2) 1a nhan cé dinh va dit xp = xj chuyén sang bwéc sau.
Bwéc 4:

a. Néu chi can tim dwong di ngan nhéat tir dinh xs dén dinh xt thi cé hai trwéng hop xay ra:

- Khi xp=xt thi L(xp) la chiéu dai dwéng di ngan nhat can tim. Thuat toan dirng.

- Khi xp # xt quay lai bwéc 2.
b. Néu can tim dwong di ngan nhat tir dinh xs dén cac dinh con lai ctia d6 thi, thi c¢é hai trwéng hop
xay ra:

- Khi nhin cua tat ca cac dinh 1a nhian c¢6 dinh thi tri s6 nhan cta dinh xj (j # s) la chiéu dai dwong di
ngan nhat tir dinh xs dén dinh xj trong dé thi G = {X.A}.

- Néu d6 thi van con dinh cé nhin tam th&i thi quay lai buwéc 2.
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Vong lap 1:

Bwéce 1: Bat L(x,) = +0; L(x)) =+« i #1. Dat x, =x, — B,
Bwére 2: I(x,) = I'(x;) = {X,, X7, Xg, Xg}, €ac dinh x,, X7, Xg, Xo dwere thay nhan tam th&i nhw sau:
L(x,) = Min{L(x,); L(x,)+Cyo} = Min{+; 0 + 10} = 10
L(x7) = Min{L(x;); L(X,)*Cy7} = Min{+~; 0 + 3} =3
L(xg) = Min{L(xg); L(X,)*Cyg} = Min{+; 0 + 6} =6
L(xg) = Min{L(Xo); L(X,)+Cyo} = Min{+=; 0 + 12} = 12
Bwéc 3: Gan nhan c6 dinh
L*(x;)) = Min{L(xy), L(X7), L(Xg), L(Xo), L(X3), L(X4), L(Xs5), L(Xg)
= Mln{10 3,6, 12, +, +, 40, 40, 40} = 3- (bng v&i dinh x;. Gan x, = x; — B,
Bwéc 4: D6 thi con cé nhan tam thow — 32
Vong lap 6:
Bwére 2: T(x,) = I(xs) = {X¢}, cac dinh x6 dwoe thay nhén tam thei nhw sau:
L(Xg) = Min{L(Xg); L(Xp)*+Cpe} = Min{17; 12 + 10} = 17
Bwéc 3: Gan nhan c6 dinh
L*(x;) = Min{L(xs), L(x3)}
= Mln{ 17, 23} = 17- tng v&i dinh x6. Gan x;, = x; — B,
Bwéc 4: D6 thi con ¢6 nhan tam thei — B,
Vong lap 7:
Bwére 2: T(x,) = [(xg) = {X3}, dinh x; dwore thay nhén tam théi nhw sau:
L(X3) = Min{L(X3); L(Xp)*+Cp3} = Min{23; 17 + 20} = 23
Bwéc 3: Gan nhan c6 dinh
L*(x;) = Min{L(x3)}
= Mln{ 23} = 23- trng v&i dinh x,. Gan x, = x5 — B,
Bwéc 4: Do thi khéng con nhan tam thO’I Stop
Chu y: - Dé tim 19 trinh dwong di ngan nhat tir dinh s dén cac dinh con lai ta bat dau tir dinh gbc 1an ngwoc lai lién tiép theo quan hé sau:
L*(x;) - ¢ -L(x) 4.3)
trong do x; la dinh nam Ilen ké trwéc dinh x; trén dwéng di ngan nhét tir dinh x, dén dinh X;.
- Néu du’o’ng di ngan nhét tir dinh x, dén dlnh x, 1a duy nhét thi cac canh hoic cung (i, j) cua dwéng di ngan nhat nay tao nén mét cay cé6 goc la x,
va ngon la x,.Néu dwérng di nay khong duy nhat thi c¢6 nhiéu cay twong ng.
- Thuét toan Dijkstra chi ap dung dworc khi ¢; 2 0. Trong trwéng hop téng quat, c;co thé am, khi dé cé thuat toan giai riéng.
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Thuat toan Ford - Fulkerson

a. Y twéng cua thuat toan.

Xuat phat ttr luong khéng (xij = 0 (i,j)). Tiép d6, tim mét dwdng di ttr dinh nguon
xs dén dinh dich xt sao cho trén canh c6 van chuyén theo chiéu thuan (tr diém
nguon t&i diém hat) thi lwong hang van chuyén chwa dat téi kha nang thong qua
cua cung c6 dung lwong nhé nhat.. Néu khéng cé dwérng di nao nhw thé thi luong
hién c6 1a luong I&n nhat, con néu phat hién cé dwérng di nhw thé thi dieéu chinh
luéng hién c6 nhw sau: thém mét lwong hang h vao méi cung chwa van chuyén
hodc c6 van chuyén hang theo chiéu thuan, giam lwong hang van chuyén h trén
cac cung c6 van chuyén hang theo chiéu ngworc (ttr dién hat vé diém ngudn), véi
h 1a gia tri I&n nhat cé thé dwoc sao cho luéng sau khi diéu chinh van con phu
hop vé&i kha nang théng qua ciia mang, nghia la 0 < xij < uij. Mdi lan diéu chinh
nhw vay ta sé van chuyén thém dwoc h don vi hang tir diém ngudn t&i diém hut.
Sau khi diéu chinh ta kiém tra xem cé6 dwéong di nao tir diém nguén dén diém dich
c6 tinh chat trén khong, néu khéng thi thuat toan dirng. Néu cé thi dieéu chinh
luong nhw trén. Qua trinh tiép tuc sau mét s6 hiru han bwéc ta sé thu dwec luong
I&n nhat.
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MO HINH HE THONG PHUC VU CONG CONG

Dat van deé:

L&p mé hinh bai toan hé thdng phuc vu cdng cdng hay con goi 1a mé hinh hé théng xép hang, phuc vu dam déng la mét trong nhirng
I&p mé hinh xuét phat tir cac bai toan thwe té. Nhw bai toan té chirc cac hé théng phuc vu nhw ban than tén goi ctia né. Trong nhirng
hé théng nhw vay ngwoi ta thay c6 rat nhiéu yéu té tac dong, chi phéi dén cach thirc hoat dong ciing nhw hiéu qua hoat ddong cta hé
thong. Néu xem xét moét hé théng phuc vu dwéi giac dé mé hinh hoa thi cac mé hinh twong (rng déi khi khéng cho phép chung ta xac
dinh cac yéu té ngoai sinh va néi sinh ngay tir dau. Viéc hinh thanh bai toan déi vé&i Iép mé hinh nay ciing cé nhirng yéu té dic biét.
Théng thwéng véi cac md hinh cua kinh té vi mé hay vi mé da biét, ciing v&i bai toan 1a hinh anh mét mé hinh rat ré nét. Vé&i cac mo
hinh thwc té néi chung va mé hinh phuc vu cdng céng néi riéng hé thdng chi tiéu danh gia sé déng vai tro la cac bién néi sinh. Ching
la co s& dé danh gia hiéu qua va chat lwong phuc vu ctia hé théng. Cac yéu té ngoai sinh trong nhirng tinh huéng khac nhau cé thé
dwoc Iwa chon tir cac tham sé.

Vé&i mé hinh hé théng phuc vu cong cdng, chiing ta sé thay rd hon mét trong cac phwong thirc xay dwng, phan tich mé hinh ma co
s® toan hoc da dwoc thiét 1ap & chwong 1. Ngoai ra chiing ta tiép can véi mét I&p don gian cac mé hinh ngau nhién, ching doi hoi
nhirng tha thuat riéng trong xay dwng va phan tich mé hinh.

5.1 Bai todn ly thuyét phuc vu céng céng.

Trong cac hoat dong kinh té xa hoi, chung ta thwong gap nhirng qua trinh phuc vy, trong dé ngwei ta quan tam dén hiéu qua hoat
déng clia co’ sé phuc vu vé ca hai mat: lgi ich cha co sé& phuc vu valoiich cua déi twong dwoc phuc vu. Mét trong nhirng dac diém
quan trong cua cac qua trinh nay la déi twong cé tinh chat dam déng va ngau nhién, thei gian thoa man yéu cau caa déi twong cling
c6 tinh chat ngau nhién. Diéu dé khéng cho phép chiing ta té chirc, quan ly hé théng phuc vu nhw mét qua trinh thwong xuyén, déu
dan. Bai toan ly thuyét phuc vu cdng cdng nghién ciru cac hé th6ng phuc vu trong diéu kién tac déng cta cac yéu té ngau nhién va
dwa ra cac phan tich, danh gia hiéu qua phuc vu cta ching. Théng qua viéc nghién ctru cac md hinh hé théng phuc vu céng céng
ciing cho chiing ta cach nhin mét hé théng ngau nhién trong trwéng hop don gian, sw khac biét ciia né véi cac hé théng trong d6 moi
qua trinh dién ra déu din, dong th&i ching ta ciing tiép can véi mét trong nhivng cach mé hinh hoa cac hién twong kinh té, xa hoi dé
la md hinh hoa bang so dé trang thai. Ching ta sé thay sw khéng &n khép cla cac qua trinh twéng nhw da dworc thiét ké dong bd.
Chéng han, néu th&i gian san xuat mét loai san pham la ngau nhién vé&i cwdéng do trung binh la k san pham/phut, boé phan kiém tra
ciing c6 cwong dé twong dwong cé cung phan phdi xac suat thi khéng phai vi thé ma moi viéc dién ra mét cach binh thwong theo
nghia moi san pham déu dwoc kiém tra tirc thi sau khi ra khéi day chuyén san xuat. Cac mé hinh nay c6 nhiéu trng dung trong thuc té,
ttr don gian dén phirc tap. Trong khudn khé cho phép, chiing ta chi nghién ctru mét vai dang co’ ban, tuy nhién phwong phap nghién
ctru c6 thé str dung cho cac hé thong phirc tap hon nhiéu. Sau day 1a mét sé thi du dan dén cac bai toan phuc vu céng cdng don gian.
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Thi du 5.1 Xét mét siéu thi c6 14 cira thanh toan, ta goi A la sw kién cé khach hang
c6 nhu cau thanh toan sau khi chon hang. Trong da sé6 cac trwong hop A la bién
ngau nhién, moi khach hang vao siéu thi cé lwong hang mua khac nhau nén thoi
gian thanh toan (T) ciing khac nhau va day ciing la mét bién ngau nhién. Nhw vay
khong thé tinh toan lwu lwong khach hang vao siéu thi mét cach théng thwong,
phu hop theo mét nghia nao dé. Chi cé thé tinh kha nang va cac chi tiéu danh gia
hoat ddong cua siéu thi va chi cé6 thé tinh mét cach trung binh. Bai toan dan dén
viéc thiét ké bao nhiéu ctra thanh toan dé dam bao kha nang thanh toan cho
khach hang nhanh nhat v&i nhirng han ché vé mat hiéu qua st dung cac cira
thanh toan ciing nhw cac yéu cau khac cé lién quan.

Thi du 5.2 Trén mét tuyén dwérng cé mét tram thu phi giao thong, dong xe chay
trén tuyén nay c6 tinh chat ngau nhién, néi cach khac so6 xe qua tram trong moét
don vi théi gian 1a mét bién ngau nhién va rd rang la th&i gian tra tién cia méi xe
khi qua tram ciing la ngau nhién. Hai van dé t6i thiéu dwoc dat ra l1a: mirc do
théng tuyén va tan dung céng suat cta tram. Bai toan dat ra 1a xac dinh mét cau
trac cua tram hop ly theo chi tiéu nao dé.
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HE THONG PHUC
VU CONG CONG

Hé durng va Hé cho va khéng
khéng dirng ch¢ (twr choi)
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Trang thd kE thing, qud tinlh chuyén trang Hud.,

a) Fhueng phdp phdn fich:

Thu thip =6 LEu vE cdc ding hign cd lisn Cflaaty dén hi th-::ng dang wEn cén, ding ploac vy hode
thid gian phyc vy cha cac kénh,
Fac dinh quy luit dong yeu cén vé ding phuc vy, xde dinh ché @8 phuc g
Kdc dinh trang thii hi thing, so df trang théi v 15p hé phuomg trinh trang thai.
314 he phurong trinh trang tha, tinh cac chi t18u danh 214 hoat ddng coahi thmg
C'& tiEn hé thing theo mdt chd tidu hifu qua nao do. Vigc xde dinh oquy it cde d-:ung ELL ciu v
ding phnac wy; 1p sodd trang thil 13 hai ndi dung quan trong hon cd. Sau 8y ta sd 38 cép I honvé
hai ndi dang d9.
b) Tiéu chdn ¥ ikt Bivih plnseng) va vide ﬁ:em fra gid fh:efphmphm xeic sudt cia dong E:uen o
Kifm dinh gia thit v mijt datz Phan phm dd duoe trinh bay trong cac gido trinh xac sudt thl:ung
k&, Nguid ta cd thé si dung mdt 54 kigm dinh khdc nhau (kem dinh ki binh phuong, kifm dinh
Knlmngnzw - Snﬁ::nn:uv,. e I?iEm dinh khi binh pturong 13 mit trong nhimg kém dinh thong dung
nhit va dé dang nhat voi bl 50 hEw quan sat. Sas d&y ta xét og the kem dinh nay 461 vol ding én
chi cliahi thing phu:: v cifg cmg

Bré kifm dinh gid thidt dong véu ci phiin phdi Podsson ta thre hign nhrsas:
Chi thid gian thanh cac don vi nhd i tEn hanh quan sd s it hign cdc wELL cAu trong khodng thid
gian dd. Tanhin duge b sd Ligu bao gl:um st e cHL it hign trong mdt don i thid gian (leong
bidn %), v 56 khodng thid gian trong vng (tan 56 ). DE dim bdo tinh dai dign ola cdc gid te quan
gdt ¥hing qud nhd ddi vod mdi gid tr, thong thatng néo cde khoang thid gian od =5 yEu ciu tuorng
ting nhd hon 5 thi ta ghép cée khodng dé 48 od ng = 5, gid tei dad dign 14 gid tri trung hinh
Tink gid f11 thing ké:

{n -n )

= Z
vl n = nFx ); Py = P‘T Trong @5 n 13 gid tei tin sd 1§ thuyét nhin dwoc tir phin phii Poisson
wir trang hinh 14 A = iﬂ, k14 sf nhém gid te % 0y tén 58 quan sdt tuimg tng van 13 téng tin =5,
7 n
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Thi du 53 Eli guan sit a6 khich hang dén giao dich tal mét b cue, ngwd ta tho duoe 34 lign

Sdll .

i I 1 2 3 4 5 i 7
1 21 23 10 4 1 I 0 1
Trong do @ x lathdd gian giao dich cha khach hang, n; 28 khach hang tuong tng. Be kigm tra gia
thigt : « Khach hang dén bam oac od phan phil Poisson », ta tign hanh sy san

Tirh gid tel quan séth = jjﬂ=1,1; k 14 56 nihém gid tri % Plx )= %

Diang gid tn nay woe luong gid i trung binh cda phin phii, ti d6 tra bing Poisson POA) wii cde gid
tti o tén 56 nhd hon 5 33 ﬂm:rc ghép lat, thod min dinu kign ng = 5.

Chot mdt moe jrnghia &, né giatnthnng ke w' < v (o m), trong dd m =k — 2 (bic tydo) thi gid

thift ding viu cuphin phii Poisson khing bi béc b, Lip bing tinh todn nh sau

X 14 Pz n m-n)
il

1] 21 033287 A, 79027 20 7357
1 23 N3a61a 8421620 25,2358
2 10 020139 20139 31,6687
3 4 007384

4 1 002031

5 1] 000447 029540 Q83233
f 1] 000082

T 1 0ooo13

fi=fl DR, 09383

Vil cde quan sat trén tacd A = 1,1, 214 t1 quan sdt cia thing kE ki hinh plorong 140 96,09323, gi4
tri 157 thaayét (tra bdng) 1 v (0,05, 5= 11,0705,

Viy gid thift ding véu ciu phin phdi Poisson bi bés ba
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Trang thai hé théng va

qud trinh chuyén trang thdi.

Trang thai hé thong
Ta goi tdp hop mét hay mét sé dic
trirng ma trén co’ sé& dé c6 thé phan
biét sw ton tai cia hé théng trong
nhikng tinh trang khdc nhau tai méi
thoii diém Ia trang thdi cta hé théong.

Néu ky hiéu A(t) Ia mét trang thdi
cua hé théng thi A(t) Ia mét bién cé
ngéu nhién. Pé cé thé phan tich hé
théng phuc vu céng céng, can xdc
dinh tat ca cdc trang théi c6 thé cé
cua hé théng, tap hop cdc trang théi
tai mét thoi diém t bat ky la mét
nhém day du cédc bién cé.

Véi nhikng hé théng phuc vu céng
céng Poisson, tir diy vé sau ta ky
hiéu cac trang thai caa chiung la X,
de Chl he théng & trang théi X, tai

Xdc suét trang thai

Viéc hé théng ton tai & mot trang
thai cu thé 1a mét bién cé ngau
nhién nén twong rng v&i moi
trang thai cé6 moét gia tri xac suat
goi la xac suat trang thai, dé chi
ra kha nang hé théng & trang thai
twong teng. Ta ky hiéu xac suat
hé thong & trang thai X, tai thoi
diemtla P,

GIANG VIEN: TS. Tran Ngoc Minh

ON: KINH TE - KH

Qud trinh chuyén
trang thai.

Tai méi thoi diém t hé thong ton
tai & moét trang thai nhat dinh,
chang han Xy > sau mot thoi gian
At hé théng c6 thé chuyén dén
mot trang thai khac Xj'(t + 1Y) nhg sw
tac dong cua cac yeu to ngau
nhién nao dé. Ta goi xac suat hé
théng chuyen to Xk(t) dén Xjit + at)
la xac suat chuyén trang thai.
Trong cac mé hinh sé dé cap sau
nay ta quan tam dén sw tac dong
chuyén trang thai, thay vi xac
suat chuyén trang thai. Ta ky hiéu
cwong do cua dong bién cé lam
cho hé théng chuyén tir X, dén
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So’ db trang thai va hé
phwong trinh trang thai.

So’ dé trang thdi Hé phwong trinh trang thdi. Quy tac viét hé phwong trinh
g . A Dé mé ta méi lién hé vé  trang théi ,
Ngwoi ta dung mot so § Dao ham bac nhét theo thoi gian

kha nang chuyén trang thai
nhuw vi gn u’g’ i ta s.&’ gun cla xdc suat trang thai P, bang
ha phiﬂltl),’nggtrinh ¢ h 9 téng cia mét sé sé hang, s6 s6
- : rang thal, pang d6 ding bang sé miii tén néi
trang thai cua he thong.  ong g6 céc xac suét trang trang théi d6 v6i trang thai khéc.
Trong CTOX moi trang thai thai va dao ham bdc nhat  Méi sé6 hang la tich cua xdc suat
dworc thé hién boi mét 6  theo thoi gian cda n6 la cédc trang thdi ma mdi tén xuat phét va
vuéng véi tén trang thai, bién con cdc tic déng lam cwong doé dong bién co ghi theo

2 2 2 s s o<1~ chiéumiitén dé.. diu cua sé
. 1 chuyén trang thai la cac hé . g i
chang han: Xk(t). Dé chi uy ang *  hang la ddu “-” néu mdi tén xuat

AR ru A A M > . .
sw chuyén trang thdi so. He phwong trinh nay tir X, ; 14 ddu “+” néu mii
ngwoi ta dung moét mii cho phép xac dinh cac xac s huong dén X,

e 2T suat trang thai, lam co s&
ten trén do ghi cwong ang tal

dé mé ta cdc trang thai
va qud trinh chuyén

PR ikl phén tich hé théng. 1)
do cua dong bién co lam — - 2R - A R
hé thong chuyen trang V& didu Kén chudn i

di tén Lhi=t
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Qua trinh huy via sinh — Nghiem he platong trinh trang thai

+- So* db trang thdi:
Aanit) LEEUN Mﬂi Ay pnlth
Al ) ? 2t *| it
o Apoit) o Anlt) Aaalt) |L A 1) E:.
— Ago1 0] _
— Zaalt) o Xt e

A 210 1)
+/ Hi phwong trink trong thi:
F ity = -AaFPalt) + AaP100)

Pt = -AwpP 1t - ApaP10t) + ApFolt) + A Pact)

Wi didgu kidn chudn 1a

RAVES!
ke
Trong trutmg hé dimg, cdc dao ham theo thid gian d8ubing 0, ta cd hé phuong
trinh sa
0= -Ap1Palt) + APt

U= -AqoF 10t - AraFait) + AgFalty + A Palt)
...................................................................................... (13

e o e
SR =1
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+/ Lot gid ciies he
B8 (1) o6 the gidt nb cde the din ce whe sut theo By, Tuy nhitn, don gian
otz At T = -higerPit) £ Aoy Dot thi b (1)t thanh
U|:| =)
Ui-Tio=04=1,2,..)
Nehiém cua hé [a Ty = 0
Tir d6 ta oo the drara cong thiye tinh zac suit By theo By nhy saur

Pr=(/ hn)Fo, By = Chgeetf Fana B

: _ : li'r"l
Hay. By _H;,L_Pﬂ

H "

Trong do: A =Ava Ry = (et
) 1
Wy dit 0= Mo th p,=%p¢ ()
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HEg t}lﬁng phuc vucing cong tir chibi ci dién (HE ﬂtﬁng Eclang)

ﬂ} Mo ta hi tﬁaug HE th-::ng phuc g n:u:ung cmg od 11 kinh phoc g, néng sudt
cac kénh hang tihas wa hang K dong yEu cis dén hi thn:ung la dimg Foisson dimg
mit dd A. Thii gian pluc vu mot yéu cis cia kénh tuan theo quy luit chi s, mit
WEL can dén hi thn:ung gdp hac cd it niht mit kémh 1i thi duoe nhin vao phuc v
cho din thod min tad mdt trong cac kénh 1é1 dd. M arore lad, néu tit cd cde kénh déu
bin thi véu ciu phii ra khai he théng_ cin xde dinh cde chi tifu phin tich hé thing,

b) Qud trink thay dbi trang thdi vd so db trang thdi cia ki thong:

+ Trang thai: Ta quan tim dén higu qud ploe v oia hi thu:ung i vy dao thamg
duoe chon d8 xde dinh tratig thai la zfi kinhbinta mdi thid didm.
Goi 2yt lat.rangt.hﬂihe thu:ung c0 k kénh bin tai thid If:[iEI't'LtI:k 0,1, 2,..., .
Cha Er tang wii ché df phoac vy cia he thu:tng Eclang st kénh ban clityz l::hlﬂh 14 =i
yeu i dang duoc phuc vy ta thid didm t.
+ 3o dd chu;ren trang thai:

Hlt) M E) — | Eunlt) M ED e—
TR k (k+10p
- i Lip i
— L., —_— A -
—| ity [~ — | Xt [ “| Hadt)
(k+1) (ktip in-1) p np

Sor df trén thidt 1ip trén co =& phin tich tinh chit oia cde ding Poisson dimg nine
CE B
Mhir tinh don nhit oa dityz wEu cAu ta khi hi thuﬁng & trang thal 2500 nd chi co
thé u:hug,mn dén trahg thal Zpaf), khing thé chrrEn thang dén cdc trang thia
Zp+ilt) 011 =1, cling tuong tiy do tinh don nihit mia dong phuc vu ma cac kinh,
he t.hn:ung chi cd thé II:hLI_‘E,FE.'ﬂ den 35, 10t ma khing thé churrén thang dén céc tratyz
tha Xy it w1 = 1. _ .
Hhir tinh khing higu gqui cta cée dong bign of néw trén ma cuimg 45 cac déng
bién cé khing phy thdc vao trang théi chahi thing khi né téc ding dén.
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HE phwrong trind trang thdi vd cdc xdc suit trang thdi.

U= -AFa(t) + PP
0= -AF1(t) - pF1ct) + APo(t) + 2pFPa(h)

0= -apPylt) + APy 10t)
W&l digu kién chaan 1a

TR =1
e
Bt o = AL () ta ca: P = E}‘d P
Thay wao digu kign chuin ta co:
n T 1
;*P“_EEP' =1 =F = — —
ZT
Eléng cdchnhin cd tirva miu s5 ma chtyz thoe trdn wid e ta od:
P = e ¥ O
L n E_-II:I,'."\'
2 k!

Ky higu Pro, 1) = e okl La xdc sudt mdt bifn ngiu nhifn phin phii Poisson
mhin gid tri kva

Riw, ¥ = iP{u., 1113 xdc suft tich luf turng tmg, ta cd:
e’ /0l _ Flo0)

P =
' Loeto Pilo1d
AZ. !
o _ o o _ Pim k)
Tirds:  Fo= P = o (e
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG

&y Cac chi 38y ddmh gmhaﬂ,tﬂmgcmhefmng
ac suiths thn:-ng cd i kEnh r81

P = _ Ple 0
F.=F WP’ i, o)

Chi tigu nay cho higt tir 18 theéd glan he thmg 16 hodn L toan, thid gian réi hodn
todn & mol hi thu:-ng Foisson noi rigng wa cac hi thu:nng ngau nldEnndd n:hung, 1 ta
oo gidm dén thi thifu sd kinh phuc vy hay ting t&i da cutng 36 dong vwéu cén.

I Xdc suft hi thing cd n kinh bin (hay xdc suit mdt yvéu ciu dén hi thing bi tir
chii Py
o _ ' Heon)

F =F, HP' T 1
By cling 14 hifu sudt 1y thayt t4i da ola hi thing, nhu viy trong tnemng hop h
figEn thign, khing cd khi nadng thiét k8 mdt hié thdng khai thic todn bd edng suit
k& thuadt cfia cde kénh,
) Xdc sudt phue v Cde sudt mot veu ciu dén hi thing duoe nhin phuc w3 ngay)
la: Pmr= l —Pie=1—-Fsn

Bd cling 14 t§ 18 cde ddi tuong duoe hi thn:hg taép nhan wa phuc v, d6i v hi
thing pluc g ocdng cong, diy 1a mdt trong 80 it cac chi t8u gquan trong rihét, i
cung mit tifm ning ki thuit nhornhan od the chon chi tifu nay 1am moac tidu thist
ké hi thn:-ng

4 36 kénh bin trung hinh [:h&}f 56 yéu ciu truang binh cd trong hi thing):

EkP E—E —u::.Z—E = w{1-P ]
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG

€) Fhin tich i o3 tién hé thi
Trit cor s Sphdntich oxfhe cic cha Haa rorr e ta o e i e e thdanstheo
mit hery mit £& dd tifn dn -y
1) Tnxe: bt ta zoemm z0ét win dé higu sud Erfrorrd cla md hi fdee phox ma cdng
corg kau Edag plu fhide v norde rkorthe nao . Fia a1it Erthesét fuor 2em
1a cdr aad plox ma b5 Ja daaheE b, ot reer Jucec i e g oo
P ="p= Ho, i
T T E.ive, 1
oz &x, hidu asst Frilareret 1a Badre d5i 1o sSharbora he <5 Jam nlkdrcras cia
i =5 ) 0la mdi k@ Badre 36 i. Brprba@ bdd edy < 1fa Ple,n) lahim giim
e 13y dao bém bac rhd o1a P oo e tathaer

[N [l -] [« LSy -1}
.'1.-1'.!E 3 T EE I

F = = - =z n
Loy -}
=57
Wiy B e i andt Ertorrd tas. i ) . L.
Hborw dirk Er ria caoa b ob cari i (b ?Lb_ih.m’glﬁﬂﬂ’ﬂgm

L0 T ITOrT, e T iy
s kb giam nir sad bk s &t A duc o sod thiftbi.
wan de thaed ri ciara duk hnrepluacmy

r.=1-F
Trit, digm fhoa bk v can hindo i oda he ¥ LI I 1A C
chna 'I:I'ql:--l:lz.a'tl:rliél: 'IIEI:E hial ot aiahe e, Co fhe ket b o Hsna nq:"rlﬁf‘:cg

cﬂﬁnmﬁdﬁﬁmmﬁtﬁg‘gﬁ(ﬁgﬁil@di&t}h&& A tnace mt i ey Ta
tim cachlodee ddtidathirhal b lod v o oo sopdolcm.
Him Fréutrenthye chid Jamdt trxgzhad cads 1im nhver®r. Ta o the bibdn 3oi
ol fthiém Frlursan:

F=2P ¢ - Hoc —Ac

=20 . —ir-ol o —M1-D %k

=3P c. —nc ol o, Ao, +P C

=P o o s )-ns, —he
Erdi o mdi hié hafres ploac 7o of thié 2eem A 13 dho towtec (ham £5 odin oo lad
landrg it kb i 25 kv, (bidnrepai s phoic rgaees bi si kfth ranaes
m&h&h&lﬂﬁﬂtﬁmgﬁjvﬁlﬁ'dﬁi gk A sk o8 Bm theer i dd
tifakifn qui F. Bag ca ofrg o Jao him wa vi phin I3 tovh by troes, daangs
1. ta oo the bhio st arther 361 daahién qui Fhhi of arfheyr &6l dla cac hiEn
nEod sivhinas maitnees hop .
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG

Thi du 5.4. B6 phan kiém tra san pham ctia mét co’ s& san xuat cé 3 may lam viéc tw déng, ning suéat cac
may déu la 6 san pham mét phut. M6i san pham ra khéi day chuyén dén bo phan kiém tra néu gap lic cé
may rdi sé dwoc kiém tra tai 1 trong cac may réi, ngwoc lai san pham nhap kho khéng qua kiém tra.
Dong san pham ra khéi day chuyén la dong Poisson dirng mat dé trung binh 12 san pham mét phat.
Th&i gian kiém tra mét san pham phan phéi chi sé.
- Tinh cac chi tiéu danh gia hoat déng cua bd phan kiém tra?
- Néu muén ty 1é san pham dwoc kiém tra khéng nhé hon 96% thi can t6i thiéu bao nhiéu may nhw vay?
- Néu 3 may dit ké tiép nhau nhw 3 hé théng tir chéi cb dién ndi tiép thi ty 1é san pham dwoc kiém tra sé
tang hay giam?(Danh cho sinh vién tw lam)
Giai: Pay l1a hé théng phuc vu céng céng Eclang v&i cac tham so:

S6 kénhn=3

Nang suat kénh: p=6

Dong vao matdo A=12; a=2
- Cac chi tiéu danh gia hoat dong cua hé thong:

Po=0, 157895; P, =0,210526; P,, = 0,789474; N, = 1,578947; H, = 0,526316 ’

- Ta nhan thay P,. > 0,04 nhw vay can tang s6 kénh sao cho P, < 0,04 thi ty Ié san pham dwoc kiém tra
sé khong nhé hon 96%. Bang == 13 ~4n ~is éri Dén finamn fima vAi oA LAnh -

N 4 4 3
P, |0,2105246 | 009523: | 0036697

Vay n = 5 ty lé san pham dwoc kiém tra khong nhé hon 96%.
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG

Hié thong chir véi 4 d4i hing chiv han ché vi thivi gian chiv khing han ché.

) Mo #d ki thong.

MIGt he thn:cng phac vy cing cing cd n kénh phuc vy, néng sut cdc kénh bing
tihians i bang L dn:nng j,reu cé dén hi thn:nng la ding Poisson dimg mit dd A, Thid
glan phac vy mat yeu cds cha kénh tudn theo quy luat chi 5. MGt VEU céu dén hi
théng gip ic o it nhit mét kéng roi thi chrore nhin vio phyc v cho dén thod mén
tad mdt trang cdc kinh o1 d. M guee lai, neu tét cd cde kinh déu bin thi xép hang
chir nfu 8 yeEu cda ché chora veot qud mochd. Cln xdc dinh cdc chi tigu phin tich
hi thing, . _ _

b)Y Qud trink thay 361 trang thd vd sor d6 trong thdi ciia kBE thong.

+ Tratg thil,

Ta guan tim dén higu gqua pluc vu cia hi thung vi vy ddc trumg duoc chon 8
xac dinh tratg thai 14 56 kénh bin tai mai thid dism.

Groi X3t 14 trang thai hi thung oo k kénh bin tai thid digm tik=1,2, .., m.

Were(D) 13 trang théi hi thing cd n kénh bin va s viu ciu chir tal thid difmtos =
1,2, ..., .
+ 3o df chuyén trang thal

il e Il T 0 7y L g T
A A 2 5
—| Hpalt) i‘* | Halth [ | At | Hunlt)
(k+17 (kD -1y p *TIp I
A, A, P A
™ Zat) L o Z a1 (1) o el 1

Sor dd trén thift 15p dues trén co s phin tich tinh chit cde ding Poisson nhnr ddnoi
& hi Eclang,
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG

c) Pharomg trink trang thdi vd odc xdc suit trang thdai.
0=-AFat) + pP10t)
0= -AF1(t) - pPaCt) + APo(t) + 2pFact
................................................................................. (1

0 = -npPye(E) - APres() + APy 10E) + npPrc(t)
0= - nipPran (1) + APnae100
Wi digu kign chudn la
= hiti=41
"k
Bt o= A tie10) ta od:
- A

F = i F,~aFP = HP, 2

Néwa=1thi P, = ZF —F (*)
!

Bat x= o' Thay wvao dign kign chudn ta ed:
~Ehix#1:

n I:t..l\. Et.:: m . _
P(ZhHEe )
1 1

|:|:I_::I:1 _:{::I:I
nl 1 -x

= b= o (o A I o
Zutwzr Zm”
P, 00

Fice, n) + P, 1)

H P =
aj'r = L l:]. }:::I:I

1-x

“Ehix=1thi = P =

)

BFiee, n) + P, nimm
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG

Cde clii #6n ddnh gid hoat dﬁﬂg cita kE thong

- Aac suat hé thu:ung con kénh i Fr= Py
- ¥4c sudt mit véu ciu dénhi thing phii chir P,

Ehix# 1:
= — l:t':: — ]
P EP - 3xE
_ P, n) (l1-x"
R, n) +Blo, L E2 1o

Ehix=1thi P, = mPy
- Hdc suft mat véu ciu bi tir chdi: Py,
Pr=Prom = — %P
nl
Fia, 0)
R, 1) +Blo, m) S N

I'ﬂl‘i.}:=_1:P1_.:=Pn-|m: Pn .
- Zac sudt mot vEu cdu dEnhi thing dwor ploac v ngay:
Fopr =1 =Py - P:
- 34 kénh bin trang binhe:

Elx#1: P =

aRfoe,n-13 +nF|:c:...n:|1i|:1—x=":l
— X

=R~ H_.;M;.+P.;m,n:|&(1—x"'}

Bl n-17 +roen P, 1
Fion) + Pio,nm
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CHUONG 5

MO HINH HE THONG PHUC VU CONG CONG
- B'd dat hang chitnang binh:

. Pl{u::.,n}is:-:'
Iﬂﬁ:’:#lim=25ﬂ:_= = —
Ei:{'
Teong a5 Tax =xgec =xg— = i fone b e +1]

m{m—l]l

Ehizx=1: 4 =Pn

- Thiri gian rdi gitka hai 1in phuac w:

| H.
~ = L-H T Ta
T.=T. =N
' H M.

I_l_

n'\. -
- Thid zian trung binh cta mdt yéu cdu & trong hE thing:

Tie

Thii gian mdt yéu cau Iuna lai trong he thu::ng by s aw:
Héu hi thu::ng cd k< n kénh bin thi mdt }.reu céu s lai trung binh 1a 1/p.
Héu he thing co n kénh banthi mot yEu cdu luu lal trang binh 14 ¢

1 8

— + —
TR
. 1 1::| 1 Illl_lll
Vayg T =%"-F + [ }3___=_ —%'sP = _+
z'u Z RO 2
Vi E chirih 13 thid gian ché thang bind,
np
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG

Thi du: Mit tram ding kifm xe 8 t8 00 2 4 lim vide 360 1Ep, ning sult mdi td 6
xel ngiy. Dong xe dén tram 13 ding Poisson ding trung bith 10 xef ngiy. Thid
gian ding kifm mot xe tudn theo quy Tt oh 55, MAt e d8n tram gip We b 8 1di
thi dune nhin ngay tad mit t8 o5 49, newoe ld phil x8p hing chir nfu ch chir
chora qua 9. Tinh cac chd t18u phin tich hod ddng cha tram trén,

(Cridi;
36 kinh PhL_ln: b n=2
Nang sudt kénh: L=
Mt di dong van: A=10
a4 n:hu:u chirthi da: =9
HE 2 dam nhit: o= 10/6 = 1 A6AAAT
wn = 0,83333

Cdc chititu danh gia hoat ding oia tram,

- ZAc suat tram co ha.t kénh i Pp=0,101231

- Zac suat mat yéu el ﬂentram phéi chn Po=0,707344

- Zac suat tix chiii mat yeu cé: Py = 0022707

- Fdc swit mit véu ciu due phue vungay Poy = 0,260948

.36 kétth hin tnnghinh: M. = 1428821

- B did hing chirtrung bink: § = 2,401353

- Thir gian chirtrung hink: T, =0,2001

- Thir gian 11 trung birth gita hai lin phsc v ota kénb: Tp=0,03780.
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG
Hé thong ché thuan nhat

a) M3 id kE thong. _ _
B) Qud trink thay d5i treng thii — 5o 45 trong thda cita ki thong.

+ Trang thai:

Grod 2,01 14 trang thai he thmg co k kiénh ban ta thod ﬂiem tik=1,2,... .,
() 13 trang thél he thn::ng oo 1 kEnh bian va s i céu chir tai thid uiiem tis=1,
2, ..., m . ) .

+.-r So dd chuyEn trang thél etia b thing
A — 2ol P“xmﬂ'
Zalt il ST 1kt il t —
alt) . 10t TIJ- I:]:&-W kp (k+17p
A A A,
—» AC LY > A, 2,
| Zalt) [= M) [ Kenlt) [« T Kanlt) [
(n-1) o np np s H

c) He phuong trink trang thadi va odc xdc suit trang thiil.
Hp dung oy tdc wiet hé plurons trinh xde At trang thail, ta cd thé viét he
plurong trinh trang thal eahi ndy.
0= -AFq(t) + pP1ct)
0= -AF1t) - pFait) + APoch) +2pPach

................................................................................ : (1
0= -APu() — KpPu) + AFy 1)) +(H) Pyaa()
0= -opPuff) - APu(D) + APua(D) + opPrn®
0= 04Fre() - APre) + APaa(§) + iFaen)
Vi didu kign chudn 14 ZPﬁ{t} =1.B4t = A" tix(1) ta cd:
ot . o
P = HP' va P = HP' (9
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG

d) Tid cac chd Haa

-ﬁm'h-:m::-m-:matut‘gﬂ:luva.-:a.c ddtEnta dd cin 13y b cac o
ﬂm-ﬁmahe'&t-rg&w}m-:hevmmdmtmmrmvumﬁl

1. Ha.-:gﬁ]:'eﬂ:'u:t'gc-:-n]::ﬂ'hml P =P

. 1 Fic= 0

L= — L
Eﬁ-l-E_E l:.ll-:t.:l:u.'|+P|.-:¢.:|:|.'|1—

P=7PF =P7i-=5pLl = 1=
31 ¥io1- , x
B, n)+ o n)r—
. EHac ;i motraa oy dan hethodne o ghue mangsyer
P _=1-F
4 Sabarh banmimeg bad
" =71F +:|:..E--P =PEI% +I'P%%E-_I
. . X
[ x]'ﬂ-'-':‘-’:'-'l:""ﬁpl.'i-n:ll_—x
X

ntl- . , x
i+ —_—
Eio, m P|.-1,:|:|.:|1_I

[

=P [-:.-_E-]':—
5. Bodihag dhdr iz b
II =E::P =F 'l—l-Es:!: - A n)
w 1-x lh:m.nj+P1:a,njl_iIJ
& . Thedvi giancnms bideran cin &g he thdre

I =l H_
o o Vo
T . Thevizian ooi Ziinhad 1mn o ma:
m
1-—
T=71°E __ u
H Fﬂ.
L
Fhim J113 ardmg cic odngthic omhe dudtinaoahd dwohe duidhan G
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CHUONG 5
MO HINH HE THONG PHUC VU CONG CONG

Thi du:

Mot trung tam khai thac bwu kién c6 6 t6 lam viéc doc 1ap, méi gio mét té khai thac dwoc trung
binh 4 tan. Trung binh méi gi® c6 18 tan bwu kién vé trung tam dé khai thac. Néu bwu kién vé gap
lic c6 t6 réi thi dwoc khai thac ngay tai té do, ngworc lai phai tam xép vao kho ch® khai thac. Dung
tich kho du Ié&n va gia stir dong bwu kién vé trung tam la dong Poisson dirng, thei gian khai thac
mot tan bwu kién tuan theo quy luat chi sé. Hay xac dinh cac chi tiéu danh gia hoat déng cuta trung

tam.
Giai:
Ta xem trung tam khai thac bwu kién la mét thong che thuan nhat véi:
S6 kénh phuc vu: n =6
Nang suat kénh: u=4
Mat do dong vao: A=18
Hé s6 dam nhan: a=18/6=4,5
a/n=0,75

Cac chi tiéu danh gia hoat déng cua trung tam:

Xac suat trung tam c6 6 t6 réi: PO = 0,00914

Xac suat mét tan bwu kién phai cho dé khai thac: Pc = 0,42165

Xac suat mét tan bwu kién dwoc khai thac ngay: Popv = 0,57835
S6 t6 ban trung binh: Nb = 4,5

S6 tan bwu kién trung binh trong kho ch® khai thac: Mc = 0,126
Thé&i gian trung binh ttr khi bwu kién vé dén khi dwoc khai thac: Tc
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Chwong 6.
MO HINH QUAN LY DU TR(F

BAr RN BIE T NETEN DI TRUTTE CAC KFEEATWIE M

Eai tod datok thae i B bad todn I o phoras & drint cic rgada hac
sao dwo chiphi t bém & vt

S d3rta canthdne nkat mot wai bhai rdem coban cathds 38 od e mo ke
hodbid todn forcté drd dasg bid tod drtoi

Elp hoa Thdibmme ci st do Foat et é 25 b indo &

Mha @ Wi onghing cin thid vi F die A ol o mitbhodng thid
gim T (gia fiét e T = 1) Hu cin Jami binegin v,

Chung @y hFhi rarg omg op hag do quitmi driiiwatidothn.

Thet pime dr i g Ja Bhoang thid g;hnh&bi‘dhiﬁdﬁ:h&g-ﬁtﬁlﬁh&gh&
Jan diroes drtnirratiag fu ta doarb rehddp . Floag thid gimnay oxg B mdt
.I:l.d'\. Ly - .

Cha dur oo - Sou thy - B phanthdd zian drtnira tan foabhdi b e caa

Fdw dir kanp B miv harg oo drinitoang oo i ciaba I &t hag duo

choabeyr Hap fheo.
Cos bl chipht
- Chiphi mna hag har sidhags

- Chiphd dithirg 1 chd phd o8 dirdy duo mik 13 S hing

- Chi pid Aty diphd B Chd piad chartridood o i ik bdi cde oad dad
phi s

Chiphiban gad tirh rin mdi doror ihag detrittrang mit do i fhid gian.
Chiphibdotidh do méido i bére,

iphitddee wintid ré it hvg hod drtol,

hirgquaht =0 gpd Jaké o0 chd phd dutl (horr Fé 20 bio gamn). Cachtihorbormiy
co fhi diba gim biphdnthirhad dia daphd o ts.

Chi phd do bhing d3m bio vba cir B fdet hed b i mit daori hing tonge
mot darithdd .

Chiphi do du frodn bz feo vid rin cinthe 8 Bhod chd phighit s Wi
ko ta et gad mie cincthiét. Thi da, tathit do vdbiddeg, do hing bi
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Chwong 6.
MO HINH QUAN LY DU TR(F

PHAN LOAI MO HINH DY TRU

l

Theo tinhchat dw
trir va tiéu thu
-M6 hinh véi cac yéu

t6 tat dinh hay con
goi la mé hinh tat
dinh.

-M$ hinh véi it nhat
mot trong cac yéu to
ngau nhién goi la mé
hinh ngau nhién.

l
l

Theo tinh chat
thworng xuyén

-Mo hinh duw triv
thwéong xuyén

- M6 hinh dw

triv

theo giai doan.

GIANG VIEN: T
ON: KINH

S. Tran Ngoc Minh
TE - KH

|

Theo diéu kién
nguodn kinh phi va
kha nang dw triv

- M6 hinh dw trir cé
rang budc

- M6 hinh dw trir
khdéng rang budc
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Chwong 6.
MO HINH QUAN LY DU TRU

MG Fonh Sl voh Wi 8w the I8, B5 munp tie oG (s Enk TEsow).

) A8 18 A i

3 srrin cimé mit leaihirg trang taddber T (T = 1R QO danri. Widc tdn
tha ki b B drord thid gian bl amg hivg who bho Bhdne ding kE (o thid ).
Chiphd dho mii lin dit hirg Ta & gid deorihing T Ché o duiphd durtrila I,
third gian Jathirg 13 T Hay xac deh o5 13 33 hérvg ma g hare 33 mdi B
san do theg duiphd Tarid rhd?
31 TTE S I whp et okt b

(HA orta dvin T thivihn dw ber ottt fho (i =1 n ), g mi bor i di
ma by hag lag . Ta cd sorddbEnthd <6 b hae oz hbonbirca

=1=1
miidukit b hivy drtiitore bihda 9.0, phit sl diphd doetrid
by e qh IR, duiphidd hag land g o5 tid s hive 1 CO.

ICtg

Fit.n)= st +F——+00 (6.1
Eﬁwh&uﬁlﬁmi&ln&vﬁ dag arrmct =g 0wd vi Hiorwirta od:
Flg.n)= an+EL2L +e0 (5.2)

Hu=0
Wori nuavhe by ta ob o ity Figirbo vhit bhiq = q = Qhoréd 7a b 1a i
hire dat ma md 13 Fubangg .
Thit iy, iphim g )= Fig )W q - 0) dEm dimg diaflg Jlaq = G
D divg v thitr -:ﬁ:rlu-imnxuen:-mt-:- L'I.'H.:ﬁ:q__ 1-
Tom i, wigc tim ogc i Fit,n)qere tmope téuham:

. )= A + 1ol + LI -

Wi C 0k i rénta dii cintim g 1hm o s bém:

Diq)= Al +Tog2 (B3]
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Chwong 6.

MO HINH QUAN LY DU TR(F

) Evi i

5 D) Lathreg cakad o5

damsz ob tich Bhdrg &1 (AQICQ L theo hi qad

caabd gt C5:d, D xbe rbdc bl 000wy = 1090, Gitd pghoaces trid récr
ddimidg, ta cd:

Lz hive dit tfimimd e q = F%
wh  Ing = JTEOIC = -“;-Q =

= Fy 1= IO 40

58 T dithistdiom: u _E

Clu bor drtritisatin: + =z

1

(o4
(o3

(5.5
(6.7

Eridm d3 b wiec 3o Mﬁmdﬂﬂ'ﬂgﬂdmgm.mur&uﬂm

T =t.
m-:rr.sr:--:‘:u

]ngh:tguar&'mtn:-rg]ﬂ\:-

EJ

tu:t'ngﬁ'u.v:te e To=t | rlorods
s s troees o b cmd&h&g(

-:m-i& tu.u:-tm&]:’n:"-_r
hig) chiih T

i gt dfieoe weie divd fheo ol fhalc s

[T -t 2Tt )]
Ta qua sahwicoddbio san:

P,

N

AN s

b S T
I l:E =1.0
-

pu
A

Hy

S ds 2B =(T, -1 0
Ta cd the md 13 hém Dq ra K giaitrés & tirdorsar
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Chwong 6.
MO HINH QUAN LY DU TRU

d) Phin mh kétquﬂ

+ Bifm g’ trén i thi cho th'&].f ra.ng néy ta dang thue hign mit chifn twme du el
nao do ma chi phi dat hang chay ch Ehi o ding) qud cao so v chi phi du‘tm(q‘j
thi cin tang khii hrong dat hang mii 1, ngwoe lat nfu & tinh trang o thi cin
gidm khii Immg hang 4t mii 1,

+ Thode tinh * @ip ta xdc dinh quy mé kho cin thiét tal didm duw by tdi .
g1 Cing thiie tinh Fig™ cho phép xde dinh lwong win cén thift cho chs ki dur tef

wa tign thi
Fig') _ qQHQIC +C0) |'2HQ T, ﬁﬂ
n' IC

+ Spthay dfi mat val wéu td (phan tich tmhj
- Trure tién ta xét sy thay 481 tong b cdn Q) tde ding dén quy mé kho vavin.
MéwQ = ol (o> 0) thi;

o [PRaD _
q T q A

rhnr vy quy md kho cén thigt khing ty 18 wéi O, mé thay d51 vdi hé sd can bac
had,

Téing quit, tir cing thiie (6.4) ta thiy tai difm tdiwu g = qf4, Q, L, C) va 48 ding
thiy ham g khd v thecn tat cd cdc bifn (vdd cdc bifn nhan gid tn dwong).
Vay: dy= ——=1(ldh- PLQdC lllﬂdl + 440 (8.5)
. .'EAQI I

Cang thue nay cho phep xae ﬂnﬂlhién ding cia g’ (od th# xem 13 quy md kho)
theo cac yweu td trong md hinh, )

Tuong b trong theong hop don giédn ka obo cdu tang ta cd:

L e Lyi) 0]
= 24+ |’_§ =38+ J_E
Wion kK = 2A+0C I B+0C \IE 0
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Chwong 6.
MO HINH QUAN LY DU TR(F

- Swthay dfi cila gid hing;
314 slr co midc go W o £ gp thi gid hang giam s, (0 <& < 17; toe la:
¢ =cfl- &) Tacd dd thi sau:

+ Khigg> g’
Héugofl -2 « " thi dit hing v khéileng : g = —3 (%)
i
-~ N
Mgy,
0 -
q g Suuas 4

Trong trrémg hop nguroe lai can so sdnh F(g"™ va Figg d8 xde dinh heong hing dit
traa 61w

+ Khi qo = g’ cén thay dfi chifn lwge dit hang 42 nhin dwye w @8 Kngrén mi,
digm tdi wa oo the tinh theo cdng thie (*). )
T dng cuadt, ta oo the md 13 sy bign J6i cia KE'= Era, 0,1 O nhd bigw thie san

_ e AC A0 EOIC
dE [2+ quc]cm+ e A+ mlu::dc' ——dI
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Chwong 6.
MO HINH QUAN LY DU TR(F

Thi du 1: MGt cong ty kinh doanh may dien thoat di dong tai mot kKha vee co tn:-ng
bz cdu 2000 O0chigc/nam, wigc tigu thu 14 déu din trong nam, théd gian nhip ha
khing dang kE. Cnna tyw nhip may dign thoa tlh mdt ngl.:u:un ldlnng han chi s
lwong, Chi phi cho mai 18n 24t hang 14 4005, gid binh quin mot may 14 240%, he i
chi phi bao cuadn 14 0,05 Thid gian tir hic 34t héng $E8n khi cd may v& kho 13 2
thang. Zac dinh cdc chi tigu oo ban trong dy teiry wa tigu tha oia cdng By
Gidi: Thid gian dat hang Tp = 0,1643 84 (nam) (tinh theo gy 14 a0,
Sy dung cdc ofng thoe trén ta co két qua

Luong hang dat thi uu mii 18N 14 o' = 3651, 483

Tnng chi phd nha nhit 1a: F(q':] 4=0423517, E

Thid gian mdt chu lorla:t* = 0,0122

S8 chu ko trong 1 ndm n' = 54,772

Pifm dit hang : B = 13,359
Thi du 2: (IS5 hith Bavmol — Tohitn wa cdng tlnde canbic hai).

(34 s mot ngutd cd khodn tign mat ¥V = 50000% d& chi tigu trong mat nim.
Houwid dd cd thé gifr mot luong tifn mit nhit dinh phin con lai dem mua trdd
khodn, tign mét oo lod trrc bing khing, con tréi khodn cd lod tidc [ = 0,01, WM& 1En
mua, bdn trdl khodn -:a.ﬂ o ra mdt khodn ol I:I]:'.l.'l. &= 20%. Hiy xdac dinh loong
tifn mit ngeid do gifrmdi ko sao cho oo 1od nhit, néa widc chi tigu 1a deu dén
il

(34 st ngwid d6 chia mat ngm thanh n kg gifr tien mit, mai ky luong tidn mat
tihidn tir ban trdd Khoan 1a ©. WMine wiy chi phi cohdi 14 T2, con chi pld chin lan
giao dich muaa ban trdd Khodn 13 0 hey AW Bad todn tedn din dén bai todn dur
trir wid ham tdng chi phi 14

MiCh = AWA20 + TG
D& datig rihdn dhaoe 18d gidd theo cdng thode oha md hinh Wilson :

Tacd: 'lﬂﬁ =14142%

Vi bl todn niy nguwid ta cd thi tinh todn heong tifn phét hanh cén thift 48 ddm
bao cho ouad trinh hag thing tign tg +dd tdng s heongs oda mdt efa mdt gqudc gla
di duroe dr bao,
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Chwong 6.

MO HINH QUAN LY DU TR(F

5 5 B it e vng i we FE i Widson
aJButc-m -:‘rmr@l-:n
(xia arrin -:mﬂul:tg:-:l.r;rmm-:-thuhmgh Q darifram . C-:-Theﬁmamuu&u ca

bairgsin g rdd chi phd dithang A gid hag ve dimbhe Th T, ; vt Twdd dhiphd ui”fr.
hime A ma Z8 himg vé @ bio O Ilu;lu-ilrtrlrtrhmmlumv&h ., tho mii A de
tn:n&mm Hac dirk dhiidn o -iumr.umﬁmt:umtumg-ieu]ﬂm

Th 3 phim clia dhibh cor o chptrie i o wéd hdndng 3 domorihim (5 =
Q:l?r:glnn]lhr@lm il ngng;mmﬂﬂuh:mtﬂm -:‘tmm-:u:ln:1m
hF I@mlurﬂudummmmr&umuamﬁﬁum&humtmhhﬂq 2). Bit gt
b lap.

mmedkmEm&Epﬂ

1: &E&dﬁgu-ﬁmndumhnttrmn:rm?lmdﬁu rudn thivh
hu;lmﬂtraiq St e T chc rendn Ima I Tuec‘:‘n.rg g chidn haoe 5
chd o thé lhmottmre bai cadh duan 5 = () bode 5 =0, 03 Jamma barg dra dhi dmde rand,
That vy, Tang dd phingatn IMhidam bao S derihansla:

2A 2 e
Fig,#i= 2=+ %ﬁ +i
Fl-;_ |=ﬁ R0, O R
Tirre hr tdg chiphd e IO omwctisala:
Fig i= QQ S of S Rk
taxgd C, =ClIvalC. =CIL
Téirg chi i 1o T
=%W+c H%#me-;;
j%:%[.‘r:ﬁ.q: - IR | HE -
Him tire cbi i Thmit bim don i s striaﬁmhj_f Wideephuthnde who 5.

Hbozr iy thirg duiphist oo tidatai mit g 2 dimhodc 5 = 0nda FiS) = 0hodc § = Qni
Fis)<0.
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Chwong 6.

MO HINH QUAN LY DU TRU
Thi du 2: Mt co sd kanh doarh mit loa hang v nhuo cén 4500 don winam. Vige tigu thu déu
din, hai ngudn hing o6 the i |
Neudn [ Chi phi d4t hang &) = 2,5 tnéwlan, gid hang Cq = 0,12 tridw/don w1
Ngudn Il Chi phi dét hing 49 =3 trifwlin va gid hing Cg = 0,11 trifw/don vi
Chy phi dhr tiv tinh theo gia hang i b 56 1=0,05,
B xdc dinh ngufn moa v s§ leong mus, tnede tién ta so sénh hat te o6
F(Q)= ZEQC, +CQ vaF(Q)= BRQC, +CQ
trong di Cpy = Cql va Cyg = Cal.
Tacd:
F1y = 551, 619, Fo = 507,163
Viy chon ngudn IT vid luong hang dat mii ln 13 o = 221565 don vi,
Trrimg hop 20 Vi himg két iud phin tich & trén ching ta cd thé thaj.r vigc hra chon Eh.lEﬂ
luge sén xdt, tiEu thy dia trén him tnng lod oibadn (tha). G4 thé xdc dinh 14 1 1om nhét o
tl:nng 1ot nhnadn quavige so sdrh cdc gid i saw
- Lo nhudn téi da trong trutmg hop mua ngné
n(Q)=FQ-(F +,250C +CQ) (6.10)

- Lo nhudn téi da kb te cung cfp S vimua ngodi (9 - 3

(=P - é—.,ﬂiﬂ QC, + [CS +%*|5P1 (e :}C (-5) (6.11)
- Lo tihadn t&i da khi chi thod min nhu iy héﬂg nguén tur adn it

£(Q)=FS - [%ﬁa,r;c., ' G.S+w:':z-s:|] (612
Vige thod min nhu ciu 13 bit budc thi vige tim 104 gidi cha had todn khing xét dén (6.12) vi gid
han khdng cd ¥ nghia trong qué trinh i3 b todn,
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Chwong 6.
MO HINH QUAN LY DY TRU
b) B fodn gid vi o -
Cha phd duhfrtrmg céc cing thie (6.10) - (6.12) c0 the thay i theo tin1gthﬂ1h1ﬁng ey e,
Ham chi phl cfing thay 85 ddc bidt 13 ki chung ta U tim ddén vin 8 1 dong von hay gid
vin. Gt viin thwing duge xac dinh hing I sudt ngin hang (1 st tién gt hode tidn vay),
Trutrc hét ta xet bt todn o dién Wilson, Trong ki thigt 1ip mé bich ching ta di bd qua gié
vu:nn, it _T:,TELl t5 e true trong mot b todt kinh dnaﬂh Gia SIF 214 vl::n di hang 1 st
darh nghifs hang nam 14 ¢ khéng dos Ham cha phd cd xet dén gl vt o6 the mé ta nbesay
q)=m+a9+c,%+r%q+cq (617
1
Ve Co la ch phi dytrivtink cho mét don vi hang trong thin gian T = (nam). Ham ch phi teén
St thiét rang ot chi phi duge hoan ted saw mot ch kyr dutele- tEu thy vi véy gia von £ chi
lign quan b tidn it hang i by va luong hang duteix tng binh trong kho tat mdt ky, Cye
tiéu him (6.13) quy vé tim cue té efia him
D= A2+ 4+
q 2
240
C il

Dig )= 24010, +10)
Flg) = JZAQIC, +1C) +Ar +C0 (6.13)

Lngily g =
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Chwong 6.
MO HINH QUAN LY DU TR(F

Thi du 4: 1t nha magr st nngtﬁnra cdch dign o tnng oha i v et o PE i i
140000 thn M ey €0 i thep bt e theo tong hop ding v gid 300 ntin dmg’tan,

vt b gt hode 1 hop cing i i 1 2 tef g, b ghd o quin i 20 nghin ding o
i tinfin. Hiy hos chon phemng éh e cﬁp bt ez cho i ey i 4 st vy g
hing 13 7% nam

(it

Tacd & =200 0 = 40000; o = 20; ¢ = 003 C = 00

Theo(fld) tacd: g = /CEE?C 213809(1;:311)

Tiing ofd phi s et i

Fio)= JAQ +10) +hr40) =

= (120000000 2000 300N E42000 20,03 + 500240000 = 200748 nghin )
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Chwong 6.
MO HINH QUAN LY DU TR(F

¢) Bal toan thué kho:

(Ha slemét b thing dtrtm(n:ua mit oo a8 b chang heong kho of dinh o MB ﬂmwhang &
dau ch ky e el et qud of ph&t sinh mit cht phi thug kho voi 7 18 kik > 0). Vou tat cd cde
diy kign olla md hinh Wilson ta oo thé thidt 1dp him chi phi theo hromg hing 33t mdi lin nioy
el

F=g+lc_q

+C0) Khig £ g
"= aqq ICy |
F=—% +Tq+{1+k}r:% +C0 Khig>g
q

Giidi bii todn niy, cing vii i gidi thing thurimg ta cén trd 144 hai vén 48
Cé can thug kho hay khing?
Meu cd the kho thi thiae ninrthé nao
Cae bude gidt:
Burie I: (HAi bid todn véi him chi phi Fy trén mifn o = 0. Nghifm cOa bii todnla g = f::Q

Méu mifn gid ti ndy khing vuct qué o ta of 1 gidi cha bii todn q'= § v khing chn thus
kho.
. A T T . . ¥ HQ 1] . . - A
Bute 22 Ménlin gidicdabwde 114 o = T =g, tatim owe 1 oa By trBn mifn g > 0
280

Pifm cuctila o = TG

Chityla § > o viviy ta cin xem xét quanhi oia didm cue e ndy sovid o,
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Chwong 6.
MO HINH QUAN LY DU TR(F

Hirh 4) 8 t4 trutmg hop o, > of 166 @i cdabai todn 4 o' = g, chuted 1 kém theo 14 thé
kho cd dngtichv= g, - of

Hitih ) mf £ trwing hop oy < o J6d g ofa b todn 14 o' = of, Khdng cn thu kho.

A
|
|
|I Fl
3 I F'. ;
1 | P
I \ i
4 l.1l I!"
..a" Sl Y J"
& l‘"ﬁ ’
" I g ¢
I-". l.l"lI ‘-"|.| ."lIl
i ‘ l III [' T
T Hihs T Hinh
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