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TOM TAT

Nhirng mé hinh téi wu ngay cang dwoc st dung phd bién trong phan tich kinh té. Bai viét nay
trinh bay viéc phan tich d6 nhay dwoc st dung nhw thé ndo trong cac bai toan qui hoach tuyén
tinh. Bai viét néu rd nhivng tinh hudng va vai trd ctia phan tich dé nhay trong kinh té; phan tich
sy thay dbi cac hé sé trong ham muc tiéu, vé phai anh huéng nhw thé nao dén phuong an tbi
wu. Néu cac qui tdc vé sy thay dbi nhirng tham sé md hinh dén tinh tdi wu ca bai toan.

ABSTRACT

Optimality models are widely used in economic analysis. This paper introduces the issue of
sensitivity analysis in a linear programming and its roles in economic problems. This paper
also discusses how a change in an objective function coefficient or a change in the right-hand-
side for a constraint will affect the optimal solution. In this way, the rules of how changes in the
coefficients of a linear programming problem affect the optimal solution are summarized.

1. Pit van dé

Céc bai toan qui hoach tuyén tinh ngdy cang duoc st dung rong rii trong phan tich
kinh t& nhim tim phuong an t6i uu khi ra quyét dinh. Tuy nhién, ngudn s6 liéu phuc vu cho
viéc xdy dung bai toan qui hoach tuyén tinh ludn thay d6i. Trong bai todn qui hoach, hé so
ham muc tiéu va vé phai chinh Ia nhiing 191 nhuén bién, chi phi bién hay la nguén luc nhu Von
lao dong... Nhitng yéu t6 nay thudng thay d6i hay vi Iy do hach toan ma do chinh xac cua sd
liéu khong dang tin cdy hoan toan. Liéu nhiing thay d6i nay c6 anh huong nhu thé nao dén
phuong 4n tdi wu hay bai todn ¢ con t6i uu hay khong. Trong truong hop nio ching ta phai
giai lai bai toan va truong hgp nao ching ta khong phai gidi lai bai todn ma tan dung bai toan
cii. Bing cong cu phan tich d6 nhay cho phép chung ta tra 16i nhitng cdu héi ndy mot cach
dang tin cay.

Phan tich d¢ nhay 13 nghién ciru sy thay doi ciia nhimng hé s6 trong bai toan qui hoach
tuyén tinh anh huéng dén phuong an t6i wu. Dung phan tich d6 nhay, chung ta c6 thé tra 10
nhirng cau hoi sau:

- Heé s6 trong ham muc tiéu thay d6i s& anh hudng nhu thé nao dén phuong an tbi wu?

- Gia tri cua vé phai cta cac rang budc thay ddi sé anh hudong nhu thé nao dén phuong

an t6i wu?

- Trong ngudn lyc san xuat, nhan t6 nao quan trong hon?

Boi vi phén tich d6 nhay quan tam dén nhiing thay d01 nay anh hudéng den phuong an
t6i ru nén phan tich do nhay chi bat dau sau khi phuong an téi uu cua bai toan gbc duoc xac
dinh. Chinh vi vy, phén tich d6 nhay thuong dugc g01 1a phan tich hau tbi uu (postoptimality
analysis). Phan tich d¢ nhay rit quan trong trong viée ra quyét dinh vi cac bai toan ton tai
trong moi truong thay d6i. Phan tich do nhay cung cdp nhiing thong tin can thiét tmg voi
nhiing thay doi do.

Chung ta c6 thé thuc hién phan tich do nhay bang phuong phap dd thi hay bang bang
don hinh. Theo hudng ng dung, bai viét nay khong mudn di sau vé 1y luan phan tich do nhay.

Nham trién khai ¥y tuong thyc hién phan tich do nhay, ching ta xem x¢ét bai toan tbi uu
nhu sau: Cong ty hoa chat st dung 3 loai nguyén liéu A, B,C dé san xuat 2 san pham I va II.
Dinh mirc chi phi nguyén liéu cho viéc san xudt san pham nhu sau:



Pinh mirc chi phi Kha ning

Nguyén ligu San pham I San pham II cung vng
A 0,4 0,5 20
B 0,2 5
C 0,6 0,3 21

Loi nhuan bién cho mdi san pham I, II tuong tmg 1a 40 va 30 ngan dong cho mdi kg.
Cong ty can san xuat mdi loai bao nhiéu kg dé cuc dai loi nhuan?
Chung ta ky higu: x; X, tuong tng 1 khdi lugng san pham I, II dugc san xuat.
Véi s6 liéu caa nhu vay, md hinh bai toan qui hoach tuyén tinh s& c6 dang:
Max (40x; + 30x2)
Rang budc

04x1+05%x2,<20 Nguyén li¢u A

0,2%x; <5  Nguyén liéu B
0,6 X1 +0,3%x2<21 Nguyén liéu C
X1, X220

2. Phan tich sy thay ddi cac hé so ciia ham muc tiéu va qui tic 100%

Trong kinh té, c6 nhiéu nguyén nhan lam cho hé s6 ctia ham muc tiéu thay d6i. Trong
cac bai toan Max, ham muc tiéu thuong do luong vé két qua nhu lgi nhuan, doanh thu, gia tri
san xut... va cac hé s6 ctia ham muc tiéu chinh 1a loi nhuan bién, doanh thu bién.. .Trong cac
bai toan Min, ham muc tiéu thuong do luong vé chi phi va h¢ s6 ham muc tiéu chinh 14 cac chi
phi bién... Trong nén kinh té thi truong cac nhan t6 nhu gia ca, dinh muc, cong nghé, nang
suét thay d01 thi cac hé s6 nay s& thay d6i theo. Liéu ¢ phai mdi sy thay d6i nay déu phai tién
hanh giai lai bai toan qui hoach dé xac dinh phuong an tdi wu hay khong? Chung ta can xac
dinh trong nhitng truong hop nao thi khong phai giai lai hay phai giai lai toan bd bai toan.
Thyc sy phan tich d6 nhay khong chi hitu ich khi c6 sy thay ddi cua sb liéu ma con bao gém
ca truong hop sO liéu khong chinh xac. Phan tich d6 nhay chi rd truong hop nao chung ta
khong can so liéu chinh xé&c va truong hop nao thi khong.

Boi vi phén tich d§ nhay quan tam dén nhirng thay d01 nay anh hudng den phuong an
t61 ru nén phan tich do nhay chi bit dau sau khi phwong 4n t6i uu cua bai toan gbe duoc xac
dinh. Chinh vi vy, phan tich d6 nhay thuong duoc goi 1a phan tich hau t6i wu (postoptimality
analysis).

Pé thyc hién phan tich do nhay, ching ta c6 sir dung phuong phap do thi va phuong
phap don hinh. Phuong phap d6 thi rat tryc quan nhung chi thuc hién cho bai toan hai bién con
phuong phap don hinh tong quat va dap Gmg cho nhiing bai toan qui moé 16n hon. Trong bai
viét nay st dung phuong phap don hinh.

Bang don hinh cubi cung cua bai toan khi giai bang phuong phap don hinh s& 1a:
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, X1 X2 X3 X4 X5
Biénco | H¢ 40 30 0 0 0 Phuong
ban ) an
X1 30 0 1 10/3 0 -20/9 20
X4 0 0 0 -213 1 4/9 1
X2 40 1 0 -5/3 0 25/9 25
0 0 100/3| O | 400/9 1600

Gia st hé so cia ham muc tiéu tng voi bién x; by gid 1a c1. Khi d6, ching ta tién
hanh tinh toan lai As, As nhu sau:
10 200 20
—c, - Ag=——C ———
3 3 9 9
Vi bai toan Max nén dé bai toan t6i wu thi Az, As>0. Vay: 20< ¢; < 50.
Gia st hé s6 ciia ham muc tiéu Gmg véi bién x, bay gid 13 c,. Tuong tu, chiing ta c6 két
qua nhu sau: 24< ¢, < 60.

Khi giai ching ta gia dinh chi c6 mot sd thay d6i nhung trong thyc té c6 thé xay ra su
bién d6i dong thoi. Khi do, chung ta st dung qui tic 100%.

Qui tic 100%: Tat ca cic hé s0 cia ham muc tiéu thay dbi, tinh tong % tang cho
cho phép va % giam cho phép. Néu tong % khong 16m hon 100, phwong an toi wu khong
thay doi.

Qui tic 100% khong néi rang phuong an tdi wu s& thay doi néu tong % ting cho phép
va giam cho phép hon 100%.

Chu y: Viéc giai nhitng bai toan qui md 16n hon nén sir dung cac phan mém may tinh
dé giai vi cac phan mém déu hd tro phan tich d nhay.

A, = 1000

3. Phén tich sy thay ddi cdc s6 hang vé bén phii va qui tic 100%

Trong cac bai toan qui hoach tuyén tinh tmg dung trong kinh té, cac s6 hang vé bén
phai thuong do ludong vé ngudn lyc nhu von, thoi gian, lao dong, may moc th1et bi... Trong
khi hoat dong san xuét, cac ngudn lyc nay co thé bi thay d6i do nhiéu nhan t6 khac nhau nhu
moi huy dong thém hay bi mat mat.. . Ngoai ra, d¢ chinh xdc cua tai liéu bao cao phuc vu cho
bai toan cling can duoc quan tam khi thiét 1ap mo hinh. Sy thay ddi nay c6 1am thay ddi tinh
t6i wu cia bai toan hay khéng? Hon nita, chung ta can biét ngudn lyc nao quan trong dé dua ra
quyét dinh nén b sung ngudn nao. Nhiam dap tng nhu ciu nay, c6 thé sir dung phan tich do
nhay dé xem xét sy thay doi vé bén phai.

Cach tiép can phan tich su thay doi vé bén phai anh huong nhu thé nao dén tinh téi wu
clia bai toan phuc tap hon so vo1 phan tich sy thay d6i ctia hé s6 ham muc tiéu.

Bai viét nay trinh bay mot cach tlep can moi qua bai toan dbi ngiu cua bai toan gbe.
R& rang bai toan ddi ngiu s& chuyén vé bén phai cia bai toan gdc thanh hé sé ciia ham muc
tiéu. Nho @6, phan tich vé bén phai ctia bai toan gdc thanh phén tich su thay ddi hé sb cia ham
muc tiéu. Nhu vay, budc dau tién 1a phai chuyén bai toan gdc thanh bai toan ddi ngiu. Véi bai
toan gbc nhu trén, chung ta chuyén thanh bai toan d6i ngau nhu sau:

Min (20y; + 5y, + 21y3)

Rang budc
0,4y, + 0,6ys; > 40
0,5y; +0,2y,+0,3y; > 30
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Y1.Y2.Y3 > 0 )
Dung phuong phap don hinh dé giai va c6 bang don hinh cudi cung s¢ la:

, Y1 Y2 Y3 Y4 Ys Ye y7
Bienco | H¢ 20 5 21 0 0 M M | Phuong
ban $b an
Y 21 0 -4/9 1 -25/9 | 20/9 | 25/9 | -20/9 | 400/9
Y, 20 1 2/3 0 5/3 |-10/3| -5/3 | 10/3 | 100/3
0 -1 0 -25 20 | 25-M | 20-M | 1600

V6i két qua, phuong 4n t6i uu ciia bai toan dbi ngau 1a: y1=100/3, y»=0 va y3=400/9;
gi4 tri ham muc tiéu s& 1a 1600 ngan dong.

Gia st hé sd cua ham muc tiéu Gmg véi bién y; bay gio 1a by. Khi d6, ching ta tién
hanh tinh toan lai Ay, A4, Asnhu sau:

n =25, a8y, 1T, 10, 190
3 3 3 3

Vi bai toan M1n nén dé bai toan toi wu thi Ay, Ag, As<0. Vay: 14< b; <21,5.

Gia st hé sb ctia ham muyc tiéu ing voi bién y3 bay gio 1a bs. Tuong tu, ching ta c6 két qua
nhu sau: 18,75< bs < 30.

Gia st hé s6 ciia ham muc tiéu tng v6i bién y, bay gior 1a by. Twong tu, ching ta c6 két
qua nhu sau: 4< by.

Theo nhu két qua nghién ctru nay, cac hé s6 ctia ciia ham muc trong bai toan ddi ngﬁu
thay doi trong pham vi da chi ra thi phuong an t6i wu khong doi. Tur do, chung ta co suy ra két
qua bién d6i & vé phai cta bai toan goc trong pham vi dé néu thi bai toan goc van tb1 uu.
Nhiing gia tri ctia phuong 4n t6i uu ctia bai toan ddi ngiu, trong phéan tich do nhay goi la
Shadow Price hay Dual Price.

Duya vao két qua cua bai toan d6i ngdu, chung ta nhan thay khi vé phai tmg VOl rang
budc thir i ctia bai toan gbc tang 1én 1 don vi thi gi tri cta ham muyc tiéu cua bai toan gbc ting
1én mot lugng bang gia tri ctia bién thi i trong phuong an tdi wru clia bai todn dbi ngau (cac gia
tr1 Shadow Price tuong rng).

Qua két qua, «chung ta c6 the dua ra mot s6 két luén:

- Khi thay dbi gia tri cua vé phai cua bai toan goc trong pham vi cho phép s€ lam cho
ham muyc tiéu bai toan goc thay d6i mot lwong tmg véi bién twong Gmg trong phuong an tbi wu
ctia bai toan dbi ngau.

- Qua nghién ctru sy thay d6i vé phai, chung ta co6 thé d4nh gia tam quan trong cua
timg nhan t6 vé phai trong viéc lam thay d6i gia tri ham muc tiéu. Nho do, véi nguon lye co
han, cac nha quan tri c6 thé tién hanh phan b lai nham nang cao hi¢u qua sir dung nguon lyec.

- Khi vé phai thay ddi trong pham vi di chi, chiing ta khong can giai lai bai todn ma st
dung két qua ctia bai toan cii dé xac dinh phurong an téi wu va gia tri ham muc tiéu ciia bai toan
da diéu chinh.

- Trong thyc té khi c6 sy thay d6i dong thoi cac sé hang vé phai thi s& nhu thé nao?
Trong truong hop nay, ching ta str dung qui tac 100%.

Qui tic 100%: Neu tong % ting va % giam cua cac s0 hang vé phai khong qua
100% thi bai toan vin ti wu, cac gia tri Shadow Price vin con hop 1¢.
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3. Két luan

Trong phan tich kinh té, nhu ciu phan tich do nhay rat 1on vi né cung cip thong tin rat
da dang cho nha quan tri. V4i phan tich d6 nhay gitip giai quyét nhitng van dé co ban sau:

- Khi d6 chinh xac cia tai liéu khong dam bao thi nha quan tri c6 phai qua lo ling vé
tinh t6i wu ciia bai toan hay khong?

- Trong diéu kién dit liéu cua bai toan qui hoach ludn thay doi do gia ca, dinh muc,
nang sut lao dong, nhu cau khach hang, thi truong, nguén lyc luon thay ddi thi bai toan qui
hoach s& nhu thé nao?

- Khi nguon lyc thay d6i & mirc d6 nao thi nha quan tri khong phai giai lai bai toan qui
hoach ma c6 thé str dung bai toan cii dé tim phuong an t6i uu va gia tri ham muc tiéu cua bai
toan di diéu chinh;

- Khi nguon luc thay d6i & mic do ndo thi nha quan tri phai giai lai bai toan qui hoach
dé tim phuong an t01 wu va gia tri ham muc tiéu ctia bai toan da diéu chinh;

- Biét rd ngudn luc nao 1a quan trong khi tham gia vao qua trinh san Xudt;

- Trong truong hop nguon Iuc ¢6 han can c6 sy lwa chon dau tu thi nha quéan tri biét
phai lua chon dau tu cho yéu t6 nao nham ning cao hiéu qua.

- Bé thyc hién giai bai toan qui hoach tuyén tinh va quan tdm dén phén tich do nhay,
ching ta can st dung cac phadn mém may tinh. Hién nay c6 nhiéu phan mém nhu vay. Trong
EXCEL c6 cong cu SOLVER hay EXCEL QM c6 thé thyuc hién giai cac bai todn qui hoach
nho. Hodc mot sé phan mém doc 1ap khac nhu WINQSP, QM FOR WINDOWS... Déi véi
nhitng bai toan 16n c6 thé str dung phan mém LINGO.
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