Chwong 4

BAI TOAN TOI UU
VA UNG DUNG TRONG QUAN LY



4.1. Khai niém va phan loai moé hinh

Khai niém vé mo hinh

C6 nhiéu khai niém khac nhau vé mo hinh (trén 30 cach giai
thich)

Su thong nhat trong giai thich "Thé hién sy nhan thtc cua
con ngudi doi vai doi twong nghién cirn”

Mo hinh 1a cai thay thé, cai dai dién cho d6i tugng nghién
ciru. MO hinh c6 nhirng thudc tinh, dac trung co ban, quan
hé chu yéu giong hay tuong tu vdi doi tuong nghién ctru.
Khi nghién ctru mo hinh ¢ thé thu dugc kién thirc méi vé
do6i tuong.

Ban chat mo hinh 1a hinh anh chu quan ctia thé gigi khach
guan



4.1. Khai niém va phan loai moé hinh

Phwong phap mo hinh hoa

Phuong phap mo hinh hoa la phuwong phap nhan thirc va
nghién ctru khoa hoc xuat hién tir 1au.

Phuong phdap mé hinh hoda tng dung rong rai trong
khoa hoc va thuc tién

Phuong phéap nghién ctru d6i twong théng qua moé hinh
g01 la phuwong phap mo6 hinh hoa

Khi tién hanh mo hinh héa cac thudc tinh, cac dic trung
guan trong, cac modi quan hé chu yéu cua doi tuong
dugc tar hién trong mo hinh, cac yéu t it guan trong
duoc tam tho1 bo qua



4.1. Khai niém va phan loai moé hinh

Phan loai mo hinh

= Co6 nhiéu tiéu chi dé phan loai mé hinh theo:
Hinh thirc biéu hién:
e MO0 hinh vat thé (M6 hinh doi twong nghién ctru biéu hién ¢ dang vat 13)
e M5 hinh triru tugng (M6 hinh dang hinh vé, d6 thi, biéu thirc toan hoc...)
Muc dich nghién ctru:
* MO hinh phan tich
* MG hinh du béao
e M5 hinh ra quyét dinh
Poi twong nghién ciru:
« MO hinh kinh té
e MO hinh toan hoc
e MG hinh vat ly...
Mo hiph kinh té: Mo hjnh phan anh qéc doi tuong trong th? vuc hoat dong
kinh té: M6 hinh kinh t€ vi md, kinh t€ vi mo, kinh t€ phat trién
M4 hinh toan Kinh té: M6 hinh kinh té dugc biéu dién bang ngon ngit toan
hoc.



4.2. Xay dwng mé hinh toan kinh té

=  Viéc mo hinh hod toan hoc cac hién tuong hoac mot hé théng
kinh té thuong dugc tién hanh theo 4 budc:

Buéc 1: Xay dung md hinh dinh tinh cho d6i twong kinh té
can nghién ctru, nghia 1a xac dinh cac yéu to ¢ y nghia quan
trong nhat va xac lap cac qui luat ma cac yéu to kinh té phai
tuan theo. Noi cach khac 1a phat biéu mé hinh bang 101,
biang biéu do cung cac diéu kién kinh té, ky thuat, xa hoi,
tw nhién va cac muc tiéu can dat dwoc.
Buéc 2: Xay dung mé hinh toan hoc cho déi twong kinh
té can nghién ctru, nghia 1a dién ta lai dwéi dang ngén
ngir toan hoc cho mé hinh dinh tinh, bao gom xac dinh
bién Kinh té va cac rang budc cta cac bién kinh té.



4.2. Xay dwng mé hinh toan kinh té

Buéc 3: Sir dung cac cong cu toan hoc dé khao sat va giai
quyét mé hinh toan hoc da xac 1ap é bwée 2. Cin cr vao md
hinh da xay dung, lua chon hoac xay dung phuong phap giai
cho phu hop. Tiép @6 cu thé hoa phuong phap bang cac thuat
toan toi wu va thé nghiém giai bai toan trén may tinh dién tu.
Budc 4: Dua vao cac so liéu thu thap duoc, mé phéng lai cac
tinh huong trong qua khir va hién tai, du doan va kiém
dinh sw phu hop ciia mé hinh déi véi 1y luan va thwe tién.
Sau khi da xdy dung va hiéu chinh mo6 hinh phu hop véi hién
twong va qua trinh kinh t&, co thé sit dung md hinh dé phan tich
dong thai va hanh vi ciia d6i twong kinh té tir d6 lwa chon giai
phap tot nhat cho qua trinh quén 1y diéu khién kinh té.



4.3. Md hinh bai toan toi wu- Quy hoach toan hoc

B0 tro toan hoc

Bai toan toi wu tong quat:

Ham muc tiéu: f (X) — max, min x: Bién s6

Rang bugc: g(X)<=>0

Tuy thudc dac diém ham muc ti€u, rang budc, bién sb c6 thé chia
bai toan toi wu thanh nhiéu loai.

Bai toan chi tim cyuc tri ham muc ti€u, khong ¢6 rang budc:
Bai toan toi uvu khong c6 rang budc

Bal toan tim cuc tri ham muc ti€u va c¢6 rang budc: Bai toan
t6i uru co rang budc

S6 bién trong ham muc tiéu: 1 bién hoic nhiéu bién

Dic diém ham muc ti€u va rang budc: Quy hoach tuyén tinh,
quy hoach phi tuyén, quy hoach nguyén, quy hoach da muc
ticu...

Quy hoach tuyén tinh c6 tng dung rong rii nhat



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

= Bai toan toi wu 1 bién va khong c6 rang budc
Ham muc ti€u: {(x) — max (min)
Picu kién can: f'(x,) = 0
Picu kién di: 1"(x,) >0 f(x,) min
f'(Xp) <0 f(x,) max
f'(xo) =0  (X,) Piém udn
= Chii y: Biém cuc tri ¢ goc khong nhat thiét ¢ £'(x) =0
y = f( Xy, X5,...X,) kha vi ! £(x)=0
Cuc tr1 trong: oy/ 0x =0 f'(x)>0
Cuc dai1 goc : 0y/ 0x <0
Cuc tiéu goc: dy/ 6x >0

f'(x)>0




4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

Vi du:

Hay tim ,sé’u} luong ban t6i wu dé loi nhuélr} dat gia tr1 cuc dai chol
hang, bi€t rang ham chi phi va gia san pham cua hang:

TC = 20000 +200Q

p =1000-5Q

Giai:

Tong doanh thu ctia hing: TR = p.Q = 1000Q -5Q?

Vay loi nhuén cia hang: B =TR -TC =-5Q% +800Q — 20000
bé hang c6 lo1 nhuan cuc dai phai thoa man diéu kién:

0B/0Q = -10Q +800 = 0 — Q, = 80

0°B/0Q? = -10 < 0 — B(Q,): max

B(Q,) max = -5*80%+ 800*80 - 20000= 12000



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

= Bai toan toi wu nhiéu bién va khong c6 rang bujc f(x,X,...X,)—max (min)
Piéu kién can: Pao ham riéng béng 0
ot/ 0x, =0 ot/ 0x, =0 ot/ ox, =0
Diéu kién di: Ma tran Hessian 1‘ij = 02f/ ox; 0X;

fo £, o f : :
f11 f12 fln o, f, £, o,
o e = |2 T
U Usgg *>° U Ty T3y Tag)

=  Cuycdai },1(')a khong re‘mg\bu@c, ma tr:cfln con Hessian dugc tinh tai X, phai
xen k€ dau va ma tran dau tién c6 dau am.
Cucdai: H,<0 H,>0... H, cédau (-1)"

= Cyctieu: H,;>0 H,>0... H, >0



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

Vi du:
Mot hang dét co 2 san phém chinh 1a A va B. Ham chi phi san xuat cua
hang dugc xac dinh nhu sau:

TC =Qp* +Qp* -2Q4 -4Qg +20
Hay xac dinh co cau san xuat toi wu cho hing sao cho chi phi cta hing dat
cuc tiéu?

Giai:
Pé chi phi san xuat cia hang dat cuc tiéu can thoa man diéu kién:
{GTC/ 0Q,=0 {ZQA—ZZO {QA*: 1
0TC/ 0Qg =0 2Qg—4=0 Qg =2

f,, = 0°TCl0Q 2 =2 T, =0°TClI0Q0Qz =0  f,, = 0°TC/0Qg* =2
H,=2>0 H,=4>0
Vay tai (Q,"= 1; Qg* = 2) ham tong chi phi cua hing dat cyc ticu
TC min=1+4 - 2*1-4*2+20 = 15



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

Bai toan toi wu c6 rang budc

Bai toan toi wu c6 (n) bién va 1 rang budc dang thirc

Ham muc tiéu: f(x4, X5, ...X;) — max (min)

Rang budc:  g(xq, Xy, ...X,) =T

Phwong phap nhan tir Lagrang

L(X{, X5, .X , A) = f(Xq, Xy, .. %) + A [ —g(Xq, X5, ...X,)] — max(min)
A: Nhan tir Lagrang

Diéukigncan;s oL _ of . g _
OX; 0%y OX,
oL _of a9 _,
OXo5  OXo OX
< oL _of .49 _,
OX, OXp OXp,
%:r—g(xl,xz...xn)zo

\_ OA



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

= Giai hé phuong trinh trén tim nghiém (X7, X, , ..X, ,A)
= f(X, %5 ..X. ) co thé dat (max) hodc (min)
= Piéu kién du:

_0 0 9, - gl_ _O 0, 0, g3_

0 Lip Lyp o Ly _ 0 g 0, _ _
B B 1o Ly Ly L B
Hl=| g, Loy Loz - Lo Hz{gl » le} Hy|= gi L; LZ Li Hol=[H]

............... L., L
J2 “a1 b2z |03 L3y L3y Lag)|

VO,’I fi :8f/@Xi gi — 8f/@X, Li — @L/@XI LIJ — 52L/5Xi5Xj

= Tai (x5 %5, . x) ¢ |Ho[>0 |Ha<0 |H,| (-n  Cucdai

H,|<0 i|As[<0 | /<0  Cuctiéu

= Truong hop c6 2 bién cé thé sir dung phuong phap thé hoic do thi



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

Vi du:

Ham san xuat ctia mot hing dugce biéu dién qua von (K) va lao
dong (L): Q = KO-75.025

Gia sir dung von la 10 (dvgt/ K) va st dung lao dong la 5(dvgt/L).
Chi phi st dung von va If'zlo dong chi duoc han dinh la 50(dvgt).
Hay xac dinh co cau phoi hop t61 uu cac déu vao sao cho san
lwong san xuat dat cuc dai?

Giai:

Ham muc tiéu: Q = K°%7°L0%25 max

Rang budc: C =10*K+5*L =50

Ham Lagrang: £ = K%»L025+ %[ 50 - (10*K +5*L)] max



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

=  Piéu kién can dat cuc tri:

CAN 0.75K*"1°* -1024 =0 0.759 =101

oK K
4 05 0.25K%™1%1 _54 =0 0.259 =51 L'=25 K =3.75
oL L

2;;:50—10K—5L:o 10K +5L =50

= @,=10;9,=5; ¢, =-0.04518; 2, =2, =-0.04518; ¢,, = -0.04518
|0 10 5

H,|=[10 —0.04518 0.06777 |=18.07204>0
5 0.06777 —0.10166 |

= Tai diém toi vu ham muc tiéu dat cuc dai

Qmax = K™0-°L™02> = 3,388508



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

" Vidu trén co thé giai bz“ing phwong phap thé
Ham muc tiéu: Q = K%7°L%2 — max
Rang budc: C = 10*K+5*L = 50
10*K+5*L =50 — L = 10-2K Thay vao ham muc tiéu
Q = K%7>(10-2K)%%> — max
Tré vé bai toan tim cuc tri ¢6 1 bién va khong c6 rang budc
Lay dao ham theo (K) va cho bang 0, tim (K*)
Tim dao ham bac 2 kiém tra diéu kién du < = >0?
INQ =0.75 InK +0.25 In(10-2K)
d(InQ)/dK = 0.75d(InK)/dK+0.25d(In(10-2K))/dK = 0.75/K +0.25*[(-2)/(10-2K)]=0
K*=3.75;L*=25
d?(InQ)/dK?=-0.75/K? +0.25*(-2)*(2)/(10-2K)?=-0.75/K? -1/(10-2K)?< 0

Ham muc tiéu dat cwe dai tai diém toi wu K*va L*; Q* = 3.388508



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

Bai toan toi wu c6 (n) bién va (m) rang budc dang thirc

Ham muyc tiéu: f(xy, Xy, ...

X,) — max (min)

Rang budc:  gl(Xy, Xy, ...X) =1,
9%(Xy, Xo, %) =1
9™(Xy, Xg1 %) = Iy
Ham Lagrang: L =f+ YA [r g'(xl, X2, y n)] — max (min)
oL af _Z’l
axl 8x1
i
oL _ af —Zﬂi og _0
OX,  OX, A OX
m i
oL _ of —Zﬂi og _0
OX, OXg, A OX
oL
.az =1 — g (X, Xg,...,Xp) =0
" oL
:rm—gm(Xl,Xz, ,Xn):O



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

Bai toan toi wu c6 (n) bién va (m) rang budc bat diang thirc
Ham muc tiéu: f(x;, X,, ...X;;) — max
Rang budc:  gl(Xy, Xy, .. X,) <1y
9°(X1, Xg, - Xp) ST
gm(Xb X2 "'Xn) < m
X1y X5y . Xy >0
Ham Lagrang: L = f+> A[r- g'(Xy, X5, ...X,)] — max
(OL(x,A4)
OX;
oL(x,A4)
OX; B
| oL(x,A4)
OA |
oL(x,A4) 0
OA |

<0

0

Xj
>0

<



4.3. Mo hinh bai toan téi wu

B0 tro toan hoc

Bai toan toi wu c6 (n) bién va (m) rang budc bat diang thirc
Ham muc tiéu: f(x,, X5, ...X;,) — min
Rang budc:  gl(Xy, X5, ..X) =1
9°(X1, Xg, - Xp) 21
gm(Xb X2 "'Xn) > m
X1y X5y . Xy >0
Ham Lagrang: L = f+> A[r- g'(Xy, X5, ...X,)] — min
(OL(x,A4)
OX;
oL(x,A4)
OX; B
| oL(x,A4)
OA |
oL(x,A4) 0
OA |

>0

0

Xj
<0

<



4.4. Md hinh bai toan quy hoach tuyén tinh

B0 tro toan hoc

Quy hoach tuyén tinh 1a bai toan t6i uu duoc tng dung rong rai
e A 1. N
Bai toan quy hoach tuyén tinh: Z CiX; —> max

=1

n
D agx;<=b,
j=1
Xj 20
Bai toan dang chuan 2.;iX; < b;
Bai toan dang chinh tic 24X = b

Cac dang bai toan quy hoach tuyén tinh nao cling c6 thé chuyén vé dang
chuan hoac chinh tac nhd cac bién doi thich hop

Giai bai toan bang phuong phap don hinh, phuong phap Lagring, d6 thi
(2 bién), st dung phan mém EXxcel/Tool/Solver



4.4. Md hinh bai toan quy hoach tuyén tinh

Ung dung trong quan 1y

Vi du: Mot cong ty mudn san xuat 2 loai san pham A va B bang 3 loai
nguyén li¢u I, Il va Ill. Suat ti€u hao nguyén liéu dé san xuat 2 san
pham dugc cho 6 Bang:

A
I 2
1
0

R[N |00

Du trir nguyén li¢u I, 11 va Ill twong tng 1a 8, 7 va 3

Tién 13i tir 1 don vi san pham A la 4(dvgt), B: 5(dvgt)

Hay xac dinh san luong san xuat san pham A va B dé cong ty dat duoc
loi nhuan cuc dai va khong bi thiéu hut nguyén vat liéu du trit cac loai.
Véi muc loi nhuan yéu cau toi thiéu 1a 20 (dvgt) Cong ty co thé dat
duoc tai di€ém phoi hop san xuat to1 wu khong?



4.4. Md hinh bai toan quy hoach tuyén tinh

Ung dung trong quan 1y

= Giai:
= Xay dung bai toan:
Goi X, va X, 1a san luong san xuat san pham A va B ctia cong ty
Ham muc tiéu (Cuc dai héa Loi nhuan): f(X,X,) = 4X,;+5X, max
Rang budc (Rang budc vé du trit cac loai nguyén vat lidu:
2X,+ X, <8 (Rang budc nguyén vat licu 1)
X, +2X, <7 (Rang budc nguyén vat li¢u 1)
X, £ 3 (Rang budc nguyén vat licu 1)
X220 X,=>0
=  Giai bai toan bang phuong phap do thi:
Xac dinh mién kha thi théa man céc diéu kién rang budc
Cho duong biéu dién ham muc tiéu dich chuyén dan dén diém t6i vu

Cac diém t61 vu thudc 1 hodc 1s6 cac dinh cua mién rang budc



4.4. Md hinh bai toan quy hoach tuyén tinh

Ung dung trong quén ly

2X,+ X, =8 (Rang budc I)

N
3.5 ‘ n
3 X, =3 (Rang budc III)
9/5 X, +2X, =7 (Rang budc II)




4.4. Md hinh bai toan quy hoach tuyén tinh

Ung dung trong quan 1y

= Phan tich d¢ nhay

= Nghién ctru sy thay do6i cua mirc dd dong gop cua mdi bién vao
ham muc tiéu (Cac hé so cua cac bién s6 trong ham muc tiéu) -
Cac hé s6 nay thay d6i trong pham Vi nao thi diém t6i vu khong
thay d6i?

=Nghién ciru su thay doi cua hé s trong cac rang budc (Cac hé so
Ve trai cua rang budc) - Cac hé s6 nay thay doi (Mién kha thi thay
do61) thi phuong an t61 wu s€ thay doi nhu thé nao?

=Nghién ctru su thay doi cac hang s6 ciia rang budc (Cac hang sb
vé phai rang budc) - thuong trong kinh té la sy thay doi cac rang
budc nguon luc san o s& lam thay d6i ham muc tiéu nhu thé nao?
Tang hodc giam 1 don vi ngudn hec san ¢6 s& lam ham muc tiéu
thay doi nhu thé nao?



4.4. Md hinh bai toan quy hoach tuyén tinh

Ung dung trong quan 1y

= Néu giir nguyén hé s6 X, thi X; bién d6i tir (2.5-10) khong
Xy, lam thay d6i két qua téi wu 1a (3,2): X, khong doi X, (2-8)

2X,+ X, =8 (Rang budc I)

S

e
N

X, =3 (Rang budc I1I)

(3.2)

X+ 2X, =7 (Rang budc II
Mién khi thi 12X, =7 (Rang bugc 1)

0 4 \ '\ 7 X

AX* +5X*, = 22




4.4. Md hinh bai toan quy hoach tuyén tinh

Ung dung trong quan 1y

= Gla mo cua nguyén vat liéu | la 1(dvgt)

1T X, =8 (Rang budc I)

2X, +X, =9

3.5
. X, =3 (Rang budc I11I)
1 (11/3; 5/3)
1 Mien kha thi X;,+2X, =7 (Rang budc II)

>

0 1 4 7 X
\ 4X*, + 5X*, = 23



4.4. Md hinh bai toan quy hoach tuyén tinh

Ung dung trong quan 1y

= Viéc dich chuyén song song ham muc tiéu dén cac dinh co thé
thay bang viéc tinh gia tri ham muc ti€u tai cac dinh cia mién gidi
han (Mién kha thi) va chon gia tri 16n nhat (max) hodac nhé nhat

XZ 4
8
2X,+ X, =8 (Rang bugc I)
3.5
3 ™~ X, =3 (Rang bugc III)
X,+2X, =7 (Rang budgc II)

:Xl

= Céac dinh can tinh

(0,0); (0,3); (1,3); (3,2); (4,0)

= Tinh gia tri ham muc
tieu twong tng, chon
gia tri 16n nhat

(0); (15); (19); (22); (16)

= Vay gla tri cuc dai

nam & dinh c6 toa do
(3,2)



4.4. Md hinh bai toan quy hoach tuyén tinh

Sir dung phan mém Excel gidi bai toan QHTT

Dé giai bai toan quy hoach tuyén tinh c6 thé sir dung
Excel/Tool/Solver

Cai Add-in Solver
Pat bai toan trén Excel

f(X,,X,) = 4X,+5X, max
Rang budc (Rang budc vé du trir cac loai nguyén vat li¢u:
2X, + X, <8 (Rang budc nguyén vat li¢u 1)
X, +2X,<7 (Rang budc nguyén vat li¢u 1)

X, <3 (Rang budc nguyén vat licu I11)
X,;=20 X,=0

Dung Excel/Tool/Solver dé giai tim phuong an toi uu va phan
tich do nhay



4.4. Md hinh bai toan quy hoach tuyén tinh

‘ Sir dung phan mém Excel gidi bai toan QHTT

B Himmucfitn Ténbien BiewKefqui Rinebudc Ve phi
A =4*C2+5*C3 X1 =2*C2C3 1§
3 X2 =C2H2*C3 7
4 =C3 3
0
0

5 =(2
. =(3




4.4. M6 hinh bai toan quy hoach tuyén tinh

Sir dung phan mém Excel gidi bai toan QHTT

=
Mo o B0 b kg RS e

il = e e
o0~ B

A E Z [ E
Ham muc tiéu Tén biéen @ Bien'Keét qua F.ang budc Weé phai
=425 C3 =1 3 =22+ C3 o
X7 2 =(2+21C3 7
=3 3
=2 0
=3 0

Solver Parameters

Sek Targek Zell: g Solve
Equal To: @ i EES £ Min " walue of: |':' Close
Bw Changing Zells:
[$c$z:4C4s =7 GUEss |
Subject to Ehe Conskrainks: Cpticns
t0%z —= $E$=
tDt3 == $E+3
$0$4 == $EF4 . a
$045 »— $E45 Add Constraint K] Besat Al
$046 == $EIE Cell Reference: Constraint:
| =] [« =] | | belp
| (o] 4 Cancel | Add | Help |




4.4. M6 hinh bai toan quy hoach tuyén tinh

Sir dung phan mém Excel gidi bai toan QHTT

=
Mo o B0 b kg RS e

il = e e
o0~ B

A E

Ham muc fién

=1
2

Solver Parameters

Sek Targek Zell:

Ten bhien

Equal To: @ Ma
Bw Changing Zells:
[$c$z:4C4s
Subject to Ehe Conskr

+0%7 <= $E$Z
$0%3 <= $EF3
$0%4 <= $EF4
+0%5 == $E$5
t0%5 == FEF6

[ [

Bien'Eeét qua
E.} E=z='=c:3+c:3
P =(2+21C3
=3
=2
=3

Solver Options

P.ang buoc

E
Weé phai

o0 W~ w

Max Time: ceconds O I
Zlose
Iterations: 100 Cancel |
Precision: [0.000001 Load Model... |
Tolerance: 5 o Save Model, .. | opkions ||
Converdence: |III.I:IIIIIIII Help |
[w lAssume Linear Model [ Use Auktomatic Scaling
[v fassurme Mon-Megative [ Shawe Ikeration Resulks Reset All
Eskimakes Drerivatives Search
Help
(* Tangent (* Farward (* Newkon
" Cwadratic " Central i Conjugate




4.4. M6 hinh bai toan quy hoach tuyén tinh

Sir dung phan mém Excel gidi bai toan QHTT

A E Z [ E
1  Ham muc tiéu Ten bien Bien/Eet qua P.ang buoc Weé phai
2 j=4rC2+s5tC3 X1 3 =1TCI+C3 &
3 p. P =(2+21C3 7
4 =3 3
5 =2 0
> =3 0
-
- Solver Parameters
a Sek Targek Zell: : | Solve

Equal Ta: (* Max " Min " walue of: [ Close |
10 Bvw Changing Cells:
11 [$c$z:4C4s ET| GUESsSs |
12 subject to the Constraints: Cptions |
13 fDz == $E= add
$045 == $E+3 _ — |
14 FO54 == $E$4 Change
15 035 == $E$5 — Reset all
FO$6 == FEFG =] Delete

1 Help
17

=
£l



4.4. M6 hinh bai toan quy hoach tuyén tinh

Ung dung trong quan 1y

A | B C D E

1  Hammuc titu Teénbién Bien/Ket qua Rangbudc = Ve phai
2 |=4*C2+5*C3 X1 3 =2*C2+C3 8
3 X2 2 =C2+2*C3 7
4 =3 3
5 =C2 0
& =C3 0
7 Solver Results
e Salver Found a solution, Al constrainks and opkimality
Q conditions are satisfied. Reports
10 .ﬁ.nsn-'-.se_r_

& e Salver Soiition: Sensitivity
11 ............................ . .................. B LIITIItS

" Restore Qriginal Values il
12
13 || )4 " Cancel Sawe Scenario, .. Help
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Ung dung trong quan 1y

A | B - | E
Ham muc tiéu Tén bien Bién/Két gqua Rang budc e phai
22 =1 3

2 2

P R RV R NPV S e
(CREVRY SR -
Q0O W~ ®

PR R R RE R ER R
O~ b bk N O

20

21
4 4 » B Hl.ﬂ.ngwer FEeport 1 4 Sensitivity Report 1 4 Limits Report 1 l\Sheetl,.-"'
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4.4. M6 hinh bai toan quy hoach tuyén tinh

Ung dung trong quan 1y

A E L [ =] F i
1 Mhicrosoft Excel 1000 Answer Report
2 "Work=zheet: [Book1]5heetl
3 |Rep-|:u‘t Created: 12/5/2009 4:33:55 PMVvL

2
5

o | Target Cell (Mazx)

7 Cell MName Fhigin'ﬂ Walue Final Value

2 $A%2 Flam muc Hou o 22 >

pn

10

11 Adjustable Cells

12 Cell MName Dri_gi.u:ll Walue Final Value

173 %2 N1 BifnMEr gua 0 3

14 TCE3 N2 BignMKEr gua 0 2

15

1=

17 [ Constaints

1= Cell Mame Cell Value Formula Status Slack
19 T32 X1 Rang budc 2 FE2-=%E%2 Binding 0
20 F3 53 X2 Rang budc T 33 53==%E%3 Binding )
21 F%4 Rang budc 2 3 34==%E%4 Not Binding 1
22 T%s5 Rang busc 3 3RE5>=%B%5 Not Binding 3
23 T%s Rang busc 2 $Ee==%E%5 Not Binding 2
24

25

A5
4 4 » MNJANRswer Report 1) Sensitivity Report 1 4 Limits Report 1 & Sheetl /A
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Ung dung trong quan 1y
[ E B

A E o i} H
1 |Microsoft Excel 10,0 Sensitivity Report
Z Worksheet: [Book1]Sheetl
3 Report Created: 12/5/2009 4:33:55 PIVI
4
A
5 |Adjustable Cells
i Final Reduced Objective |Allowable Allowable
= Cell Mame W alue Cost Coefficient| Increase Decrease
3 TC%2 W1 BignM&Erqua 3 0 = & 1.5
10 TC%3 X2 BignMErqua 2 0 5 3 3
11
12 | Consoaints
13 Final Shadow Constraint|Alowable Allowable
14 Cell MName Walue Price R H. Side Increase Decrease
15 F%E2 X1 Rang budc = 1 = & 3
15 T4 3 X2 Rang budc F 2 7 1.5 3
17 $t4 Rang budc 2 0 3 1BE+30 1
1= Tt5 Rang budc 35 0 0 3 1BE+30)
19 TS Rang budc ) 0 oL 2 1530
20
21
22
23
24
25
25

L |

e N ARswer Report 1

Sensitivity Report 1

Limits Report 1 4 Sheetl
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Ung dung trong quan 1y

- B i I =1 iz 5 H I T
1 IMNMicrosoft Excel 10,0 Liaimits Report

=2 Worksheet: [Book 1]1Lamits Report 1

3 | Report Created: 12/5/2009 4:33%:55 PV

<l

5 |

= Taxrget

i Cell IMNamne Talue

= EATLE Ham muc Odsa P

o

10

11 Aod justable T.ower Target TTpper Target
12 ell MNaumne W alue Tairmwit Feszult IL.jmx =0
13 $CE2 X1 Bitn/KEr gui 3 1.890045-12 10 3 22
1< 2 CE3 W2 BidndKE&r qui = Q) 12 2 22
15

1
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