UNG DUNG EXCEL
PE GIAI BAI TOAN QUY HOACH TUYEN TINH

Su canh tranh khéc liét trong hoat dong san xuat kinh doanh ludn doi hoi
cac nha quan 1y doanh nghiép phai thudng xuyén lya chon phuong an dé dua ra
cac quyét dinh nhanh chong, chinh xac va kip thoi voi nhitng rang budc va han
ché vé cac diéu kién lién quan t6i tiém ning cua doanh nghiép, diéu kién thi
truong, hoan canh ty nhién va xa hdi. Viéc lua chon phuong an nao la tdi wu
theo muc tiéu dinh trude 13 hét sitc quan trong. Néu tat ca cac yéu té (bién sd)
lién quan dén kha niang, muc dich va quyét dinh lya chon déu c6 méi quan hé
tuyén tinh thi ching ta hoan toan cé thé st dung mé hinh quy hoach tuyén tinh
(QHTT) dé mo ta, phan tich va tim 15i giai cho van dé lya chon téi wu trong
quan 1y kinh té. Trong mén hoc Toan kinh té viéc giai bai toan QHTT thuyc hién
bang thuat toan don hinh . Trong phan mém Excel st dung mot cong cu cai
thém la Solver co thé giai bai toan t6i wu nhanh chéng.

2.1 NHAC LAI BAI TOAN QUY HOACH TUYEN TiNH

2.1.1 Bai toan QHTT dang tong quat

Bai toan QHTT dang tong quat 13 bai toan t6i wu hoa hay bai toan tim cuc
tri (cuc tiéu hodc cuc dai) cua mot ham tuyén tinh vai diéu kién cac bién sb phai
thoa min mot hé phuong trinh va (hodc) bat phuong trinh tuyén tinh. M6 hinh
toan hoc ctia bai toan QHTT tong quat c6 thé viét nhu sau:

Ham muc tiéu: S (x)50,%,) = Z:,ijj — max(min) (2.1)

=

véi cac rang budc (dieu kién):

Zagjxj = bi’(i € Il) (2.2)
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Z;al.jxj > bl.,(i S ]2) (2.3)
=

Zal.jxj < bl.,(i € 13) (2.4)

j=1
x; <0 hoge X; 20 (2.5)

trong do:

I, I, I3 1a tdp cac chi $6 (I;, L, I khong giao nhau), ky hicu
I=1,Ul, UI,

aj, by, ¢; voi i € I, j =1+n 13 cac hiang s6 (c6 thé 1a tham s6), n 1a s6
bién s6

X; vOi J = 1+7 1a cac bién sd (4n sb) cua bai toan, (2.5) duoc goi 1a cac
rang budc vé dau

* Mot so khdi niém va dinh nghia

(1) Mot nhém rang budc c6 hé véc to tuong tmg doc 1ap tuyén tinh duoc
goi 1a cac rang budc doc 1ap tuyén tinh. Cac rang budc dau ludn 1a doc 1ap tuyén
tinh.

(2) Phwong dn: Mot véc to x = (X1,Xa,...,X,) thod man h¢ rang budc ctua
bai toan goi la mdt phuong an cua bai toan.

Dé phan biét tinh chét cta cac rang budc (ca rang budc dau) ddi voi mot
phuong an cu thé, ta c6 cac khai niém rang budc: chat va long.

+ néu ddi véi phuong an x ma rang budc i thoa man voi dau dang thire
(2.2) hoidc x; = 0 (néu 1a rang budc déu) thi ta ndi phuong an x thoa mén chat
rang budc i hay rang budc i 1a chit ddi v6i phuong an x.

+ néu d6i voi phuong an x ma rang budc i thoa mén véi dau bat dang thire
(2.3), (2.4) hoac x; > 0, x; < 0 (tuy thudc rang budc loai gi) thi ta n61 phuong an

x thoa man 16ng rang budc i hay rang budc i 14 1ong d6i v6i phwong 4n x.
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Rang budc 1 c6 dang phuong trinh thi n6 s€ 1a chat véi moi phuong an cua
bai toan, néu c6 dang bat phuong trinh thi nd ¢6 thé 1a chit dbi voi phuong an
nay va 1a 1ong ddi voi phuong an kia.

(3) Phwong dn toi wu (phwong dn tét nhér): Mot phuong 4n ma tai do tri
s6 ham muc tiéu dat cuc tiéu (hodc cuc dai, tuy trudng hop cu thé cua f(x)) goi
1a phuong an t wu.

(4) Phwong dn tot hon: Xét bai toan c6 f(x)—> min (max) va hai phuong

4 1 2 , J ’ 1 . \ A , 2 A
an x, X cia nd. Phuong an x goi la tot hon phuong an Xx° néu

f(xl)S (Z)f(xz),

Néu ¢6 cac du bat déng thirc thuc su thi goi la t6t hon thuc su.

Mot bai todn c6 ton tai phuong an tdi wu goi 13 bai toan giai dugc va
nguoc lai néu khong c6 phuong an toi wu goi 13 bai toan khong giai duoc. Bai
todn khong giai dugc la do mdt trong hai nguyén nhan sau:

+ Bai toan khong c6 phuong an

+ Bai toan c6 phuong an, nhung ham muc tiéu khéng bi chin dudi néu
f(x) - min hoic khong bi chin trén néu f(x) — max trén tip phuong an.

(5) Phwong dn cuc bién (PACB): Mot phuong 4n thod man chat n rang
budc doc 1ap tuyén tinh dugc goi 1a phuwong an cuc bién.

Mot bai toan cb sb rang budc (ké ca rang budc dau néu co) it hon n thi
chéc chan s& khong c¢6 phuong an cuc bién du né c6 phuong an.

Phuong an cuc bién thod man chat ding n rang budc goi la phuong an cuc
bién khéng suy bién, thoa man chit hon n rang budc goi 1a phwong dn cuee bién
suy bién. Néu tat ca cac phuong 4n cuc bién cila bai toan déu khong suy bién thi
goi 14 bai todn khéng suy bién, nguoc lai 13 bai todn suy bién.

Dé thuén tién cho viée trinh bay cac két qua 1y thuyét ciing nhu thuét toan
gidi QHTT, nguoi ta thuong st dung hai dang dac biét cua bai toan QHTT Ia bai
toan dang chinh tic va bai toan dang chuan.

2.1.2 Bai toan QHTT dang chinh tic
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Bai toan QHTT dang chinh tic c6 dang nhu sau:

Ham muc tiéu: J(x 5., X,) = chx_j — max(min) (2.1)
j=1

n
vGi cac rang budc: Zag;xj =b,i=l+m (2.6)
=

x;20,j=1+n (2.7)

Nhu vay, bai toan QHTT dang chinh tic gém c6 2 nhém: nhom céc rang
budc dang phuong trinh (2.6), nhom rang budc dang bat phuong trinh chi bao
gdm cac rang budc vé dau (2.7).

2.1.3 Bai toan QHTT dang chuin

Bai toan QHTT dang chuan c6 dang nhu sau:

Ham muc tiéu: (X 5., X,) = chx_j — max(min) (2.1)
j=1

n
v6i cac rang budc: Zaijxj 2b,i=1+m (2.8)
Jj=1

x;20,j=1+n (2.7)

Bai toan QHTT dang chuan chi gdm 1 nhém céc rang budc dang bat
phuong trinh bao gom céc rang budc vé dau 1a (2.8) va (2.7).

2.2 CAC BUOC GIAI BAI TOAN QUY HOACH TUYEN TiNH TRONG EXCEL

Dé giai quyét cac bai toan QHTT phan mém Excel cung cip cho chung ta
mot cong cu khé htru ich 1a Solver. Cac bai toan QHTT dang chinh tac va dang
chuan chi 13 cac trudng hop riéng bai toan QHTT dang téng quat. Vi thé & day ta
s& xem xét cach giai quyét bai toan QHTT dang tong quét rdi tir d6 ap dung
tuong tu cho hai dang con lai.

2.2.1 Cai thém cong cu Add-ins Solver

Vao thuc don Tools\ Solver. Néu chua thiy chirc ning Solver trén thuc
don Tools thi ta cdn bd sung chirc ning ndy vao Excel. Cac budc tién hanh:

(1) Vao menu Tools\ Add-Ins, xuét hién cira so:
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Hinh 2.1 Hop thoai Add-ins chira cac chirc nang mo rong cua Excel

Add-Ins

Add-Ins available:

I Analysis ToolPak. J ok
[ Analysis ToolPak - YEA
[ Conditional Surn Wizard Cancel
[ Euro Currency Tools
[ Inkernet Assistant VEA
[ Lookup \Wizard

TG‘" Solver Add-in

Browse. .,

Automation, ..

[~

Solver Add-in

Tool for optimization and equation saolving

Ik f

(2) Chon Solver Add-Ins va chon OK.

2.2.2 Xay dung bai toan trong Excel

Viéc xay dung bai toan trong Excel cling twong tu nhu viéc xay dung bai
toan khi ching ta tién hanh giai thu cong thong thuong. Sau khi phan tich dau

bai chung ta can viét dugc ham muc ti€u va cac rang budc cia bai toan roi tién

hanh t6 chirc dit liéu vao bang tinh. Ta xét vi du sau:

Vidu 2.1: Cho bai toan QHTT sau:

Ham muc ti€u: f(x) = 2x,+8X,-5x3+15x4— max

voi rang budc:

3X1 -X2+X3+ 1 0X4:5
X1+2X2+X3+5X4 > 9
2X1+ 1 0X2+2X3-5X4 < 26

x;20,j=1+4

Té chirc dit liéu trén bing tinh:

> Bién quyét dinh: dugc nhap tai cac 6 B7:E7. Cho cac gia tri khoi dong

1a 0.

» Ham muc tiéu f(x): c6 gia tri can cu vao gia tri khoi dong cua cac bien.

Cong thue tai 6 F8.
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» Cdac rang bugc: nhap cac h¢ sO cia cac quan h¢ rang budce tai cac 6

B10:E12. Tinh vé trai cua cac rang budc theo cong thuc tai cac 6 F10:F12.

Nhép céc gia tri vé phai cta cac rang budc tai cac 6 G10:G12.

Theo bang sau:

]
a]
7

a

10
11
12
13

14
15
16
17

xuat hi¢n va gobm cac thong so sau:

Solver Parameters @

A B

4 %I dy gidi bai toan GHTT

Cac bign %1

g |Hé =6 cia ham rgc tigu

Cac rang budc
R1
R2
R3
Cac cing thic
Harm muc tiéu

Cac rang budc

C D E F E]

W2 %3 wd
1] 1] 0 Harm muc tiéu
3 A 15| : III_I ,
e trai Y& phai

-1 1 10 a 5
2 1 ] a =
10 2 -5 a 26

F& = BE"FE§7 +CE"RCE7 +08™F0E7 +EGFER7

F10 = B10"5B§ +C1075CH7 +D1 075D F7 +E107FES7
F11 = =B11"58§7 +C11RCF +D1 175087 +E1175ES7
F12 = B1275B 57 +C1275CH7 +01 275087 +E127FESY

Hinh 2.2 Té chire bai todn trén bdang tinh

Sau khi nap xong dit liéu vao bang tinh ta tién hanh giai bai toan.

2.2.3 Tién hanh giai bai toan

(1) Chon 6 F8 va chon Tools\ Solver. Bang hop thoai Solver Parameters

Set Targek Cell:
Equal To: o Max Mo
B Chanaging Cells:

X)

Salve

i : ]
Yalue of; | Close

Subject to the Constrainks:

E Guess

Options

=] add
_Ghonge_|

Change

J Delete

Reset Al

Help

A

Hinh 2.3 Hop thoai khai bdo cdc théng sé cho Solver

Trong do:
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Set Tanget Cell: Nhap 6 chira dia chi tuyét ddi cia ham muc tiéu.

Equal To: Xac dinh gi6i han cho ham muc tiéu hoic gia tri can dat dén
ctia ham muc tiéu: Max, Min hay Value of tuy thudc vao yéu cau cia bai.

By Changing Cells: Nhap dia chi tuyét d6i cua cac 6 ghi cic gia tri ban
dau cia bién.

Subject to the Constraints: Nhap cac rang buQc cta bai toan.

Céch 1am cua Solver 14 thay dbi gia tri ctia cac bién tai By Changing
Cells cho dén lac gia tri cia ham muc tiéu tai Set Tanget Cell dat mot gia tri quy
dinh tai Equal To va ddng thoi thoa mén tip cac rang budc tai Subject to the
Constraints.

Véi vi du 2.1 ta tién hanh khai bao cac théng s6 cho Solver nhu sau:

» Dia chi ciia ham muc tiéu F8 dugc dua vao Set Target Cell

» Chon Max tai Equal To dé Solver tim 1oi gidi cuc dai cho ham muc
tiéu.

> Nhép dia chi cta cac bién quyét dinh B7:E7 tai By Changing Cells.

Set Target Cell;

Solve

Equal Ta: & Max Mo valueof: |0
By Changing Cells;

|$B$7:9E47 3| Guess

Subject ko the Constraints:

Close

Opkions

Reset All

A

Hinh 2.4 Khai béo ham muc tiéu va cdc bién
> Thém céac rang budc vao Subject to the Contraints: Nhip nut Add,

bang Add Constraint xuat hién va gdm cac thong s6 sau:
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Add Constraint

Cell Reference: Conskraint:

| %l <= - | |
[al4 | Cancel ‘ add | Help |

Hinh 2.5 Hop thogi thém cac rang buéc

Cell Reference: O hoic ving 6 chita cong thirc cila cac rang budc.

O ddu: Cho phép ta lira chon ddu cua cac rang budc tuong (mg.

Constraint: O chira gia tri vé phai cua cac rang budc twong Ung (ta ciing
c6 thé nhap truc tiép gia tri vé phai cia rang budc twong mg).

Vi vi du 2.1 céc rang budc dugce nhap nhu sau:

+ Cac rang budc vé dau: do x; 20,/ =1+4 (cac ring budc déu c6 dang
2) nén ta chon vung dia chi chira bién B7:E7 vao Cell Reference, chon diu >

va nhdp 0 vao Constraint:

Add Constraint

Zell Reference: Constraink:
[$E$7 4E$7 %] (= =] o EY
(a]4 | Zancel | Help |

Hinh 2.6 Thém cac rang buoc
Chii y: Néu bai yéu cau rang budc (xj) 1a nguyén thi trong 6 déu ta chon
int, néu 1a kiéu nhi phan ta chon bin.

+ Tiép tuc chon Add dé nhép tiép cic rang budc phuong trinh va bét

phuong trinh:
Cell Reference Constraint
F10 = G10
F11 >= Gl11
F12 <= G12

Chon OK d¢ két thac viée khai bao cac rang bude. Tuy nhién, mudn hiéu
chinh rang budc ta chon rang budc va chon Change, xo4 rang budc ta chon rang

budc tir danh sach Subject to the Contraints va nhap Delete.
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Solver Parameters _? |

Set Target Cells

S
Ed

Salve

EqualTo: & Max Min ¢ Yalueof: |0
B Changing Cells:

|$647:$E47 EY| GUess
Subject ko the Constrainks;
$B$7$E$7 ==0 add
$F$10 = #5410 J g
$F$11 == $a$11
$F$12 <= okl z2 4

Close

Options

Change

J Delete

Reset Al

Help

R

Hinh 2.7 Khai bdo cdc théng sé ciia bdi todn
> Sau khi hoan tat ta chon Solve dé chay Solver, hop thoai két qua xuét

hién va cho ta hai su lua chon sau:

Solver Results 1]
Solver Found a solution. Al constrainks and optimality
conditions are satisfied. Reports
Answer
i Sensitivity
- Lirnits
(" Restore Original Yalues J
(074 I Cancel | Save Scenatio. .. | Help |

Hinh 2.8 Chon kiéu bdo cdo

Keep Solver Solution: Gii két qua va in ra bang tinh.

Restore Original Values: Huy két qua vira tim dugc va tra cac bién vé
tinh trang ban dau.

Save Scenario: Luu két qua vira tim dugc thanh mot tinh hudng dé c6 thé
xem lai sau nay.

Ngoai ra c6 3 loai béo cao 1a Answer, Sensitivity va Limits.

O vi du 2.1 ta chon Keep Solver Solution, OK. Bang két qua nhan duoc

nhu sau:
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A B & D E F G
4 i dy gidi bai toan QHTT
5
5 |Cac bién %1 %2 %3 #d
7 1] 3 a 0.8 Ham rmuc tiéu
g |Hé =4 cia ham rmuc tiéu 2 a -5 15 3B
9 |Cac rang budc WEtrdi  WE phai
10 R1 3 -1 1 10 5 5
11 |R2 1 2 1 5 10 5
12 |R3 2 10 2 -5 25 26

Nhu vay phuong an cuc bién tim dugc 1a X=(0,3,0,0.8) va gia tri cuc dai
cua ham muc tiéu f(x) 1a 36.

2.2.4 Giai thich thuit ngir

Tuy nhién dé tién cho viéc phan tich két qua thi trong bang Solver
Results ta chon thém muc Answer Reports khi d6 bang két qua nhan duoc cua

vi du 2.1 nhu sau:

Al B C D E F [
B |Target Cell (Max)
7 Cell Name Original Value Final Value
o] FF33 HE 50 cla hdm muc tidu Ham muyc tidu ] 35
9
10
11 |Adjustable Cells
12 Cell Name Original Value Final Value
13 $B%7 x1 0 1]
14| BCH7 w2 0 3
15| §D%7 3 0 0
16| FEF7 x4 0 0.8
17
18
19 | Constraints
20 Cell Name Cell Walue Formula Status  Slack
21 FFF10 R1 We trai 4 FFF10=%GH10  Not Binding 1]
22 FFH11 R2 Ve trai 10 $F$11>=FGF11 Mot Binding 1
23| FFH12 R3 Ve trai 25 §F§12<=5GF12 Binding 0
24 §B% w1 0 $5%7==0 Binding 0
25 HCH w2 3 §CH =0 Mot Binding 3
2B D% x3 0 0§57 ==0 Binding 0
27 SERF x4 0.8 $EF ==0 Mot Binding 0.8

Ta can phai nam virng mot s6 thudt ngit sau:

Original Value: Gia tri ban dau.
Final Value: Gia tri cudi cung.
Formula: Cong thuc tinh.
Status: Trang thai.

Binding: Rang budc chat.

10
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Not Binding: Rang budc khong chit (rang budc 16ng).

2.3 CAC LUA CHON KHI GIAI BAI TOAN QUY HOACH TUYEN TiNH

2.3.1 Cac lua chon

Dé thiét 1ap cac thudc tinh cho Solver thi trong bang Solver Parameters

ta nhap chudt vao Options hop thoai Solver Options cho ta cic lya chon sau:

[ Assume Linear Model

[ Assume Mon-Megative

Mazx Time: seconds | OF |
Iterations: W Cancel |
Precision: W Load Model. .. |
Tolerance: lSi e Save Model. .. |
Conyergence: W Help |

[ Use Aukomatic Scaling
[ Show Iteration Resulks

Estimates Detivatives Search
{* Tangent {* Forward {* Mewkon
™ Quadratic ™ Central " Conjugate

Hinh 2.9 Thiét ldp cac thudc tinh cho Solver

Max Time: Thoi gian t6i da dé giai bai toan 1a 32.767 gidy (mic dinh la

100 gidy cho cac bai todn don gian).

Iterations: S6 1an lap tdi da dé giai cac bai toan 13 32.767 lan(mic dinh 1a

100 1an).

Precision: DJ chinh xac cua bai toan (tur 0 dén 1, mic dinh 1a 0.000001,

gia tri cang gan vai 0 thi d6 chinh x4c cang cao). Gia trj nay diéu chinh d6 sai s6
cho tap rang budc.

Tolerance: Chi ap dung d6i voi cic bai toan c6 rang budc nguyén. Nhap
vao sai s6 co thé chdp nhan duoc. Sai s6 cang 16n thi téc do giai cang nhanh
(mac dinh 1a 5%)

Convergence: Chi ap dung d6i v6i cac bai toan khong tuyén tinh. Khi ti
s6 clia gi tri tinh toan ban dau cta 6 dich dén gid tri tinh toan hién hanh it hon

gia tri dong quy Solver ngimg viéc tim kiém du c6 tim thay 1oi giai hay khong.

11
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Gia tri nam trong khoang tir 0 dén 1. Gia tri cang gan 0 thi d6 chinh xac cang
cao va can nhiéu thdi gian hon (mic dinh 13 0.0001).

Assume Linear Model: Khi tat ca quan hé trong mé hinh 13 tuyén tinh thi
chon muc nay dé tang toc do giai bai toan.

Assume Non-Negative: Chon tuy chon nay néu mudn gia dinh tat ca céac
bién ctia bai toan déu khong am.

Use Automatic Scaling: Chon tuy chon nay khi 6 dich va 6 thay doi c6 sy
khac nhau 16n. Solver s& ty dong diéu chinh cac bién dé tim ra 101 giai. Ching
han nhu bai toan tdi da % lgi nhuan trén hang tri¢u déng von dau tu.

Show Iteration Results: Chon tuy chon nay néu muén Solver tam ding
lai va hién thi két qua sau mdi lan lap.

Ba tinh ndng ndng cao diéu khién cho Solver:

Estimates: Chon phuong phap cho Solver udc lugng cac bién

- Tangent: Str dung cach xap xi tuyén tinh bac nht.

- Quandratic: St dung cach xap xi bac bon.

Derivatives: Chon cach dé ude lugng ham muc ti€u va cac rang budc

- Forward: Dung khi gia tri ciia cac rang budc bién d6i cham (duoc
dung phd bién).

- Central: Ding khi gia tri ctia cac rang budc bién d6i nhanh va khi
Solver bao khong thé cai tién két qua thu dugc.

Search: Quy dinh giai thuat tim kiém két qua cho bai toan

- Newton: 1a phuong phap mic dinh, sir dung nhiéu bd nhé va co s6 lan
lap it.

- Conjugate: can it b nhé hon phuong phap Newton nhung sb lan lip
thi nhiéu hon. Puoc sir dung khi giai cac bai toan phirc tap va bo nhd may tinh
c6 gidi han.

Save Model: Chon noi luu mé hinh bai toan. Str dung khi muén lwu nhidu
mo hinh trén mot worksheet. M6 hinh dau tién da duogc luu ty dong.

Load Model: Xac dinh vung dia chi cia m6 hinh bai toan cin nap vao.

12
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2.3.2 Han ché khi giai bai toan quy hoach tuyén tinh trong Excel

Han ché ctia bai trinh cai thém Solver 1a chi giai duoc cac bai toan c6 tbi da
1a 16 bién sb. Mt khéc s6 1an lap tdi da dé giai bai toan 13 32767, thoi gian tdi da
dé giai bai toan la 32767...nén bén canh d6 n6 con ton tai mot s6 mat han ché
nhat dinh vé quy mo cta bai toan va khé khin trong viéc tim mién t6i wu.

Dbi v6i nhimg bai toan t6i uu co6 quy mo 16n ta co thé sir dung phdn mém
Lindo day 1a mét phan mém tin hoc rat manh trong linh vuc nay.

2.4 MO RONG BAI TOAN

Viéc tng dung mé hinh QHTT trong quéan 1y kinh t& va quan tri doanh
nghiép 1a rat phd bién. Ching ta thudng bat gip mé hinh niy trong cic bai toan
nhu: bai toan 1ap ké hoach san xuét t6i wu cho doanh nghiép, bai toan phan bo
von dau tu, bai toan dy trir...Tuy nhién trong phan niy xin trinh bay ra day 2
loai bai toan QHTT thong dung nhat 13: bai todn nguyén vat liéu va bai toan van
tai.

2.4.1 Bai toan nguyén vat li¢u

> Bai todn tong qudt

Mot nha may c6 kha nang san xuat n loai san pham. Dé san xuét cac san
pham nay can phai sir dung m loai nguyén vat liéu. Biét rang:

a; 1a luong nguyén vt li¢u loai i can thiét dé san xuét ra mot don vi san
pham loai j

b; 1a du trir nguyén vat li¢u loai i

¢j la 1g1 nhuén tir viéc ban mot don vi san phém loai j

véii=1Lmva j=Ln

Bai toan dugc mo ta theo bang sau:

Sl Sz Sj Sn DII tror
NVLI1 ar arn ajj Adln b1
NVL2 A dr . dj . Aop b2

13
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I\I\/vL1 a1 ap cee aij cee Ain b,‘

NVL,, am| am . Qi s Amn bm

Loi nhuan don vi C CH . ¢ .. Cn

Hay tim phuong &n san xuat dé to1 da hoa lgi nhuan.

Bai giai:

Goi x; 1a lugng san pham loai j ma nha may s€ san xuat nén x; =0,
Do d6 phuong an san xuat cua nha may la vecto x=(X1, X2,...,Xj,..,Xn)-
Khi do:

n
Tong chi phi nguyén vt li¢u loai i dé san xuat x 1a Za,-jx ; s€ khong vugt
j1

qua du trix b;: Z%x.j <b,

j=l1
Tong loi nhuan thu duge khi san xuat x 1a ic‘,x‘,
j=1
Vay mo hinh todn hoc cua bai toan nguyén vat li¢u cé thé phat biéu theo
mo hinh bai todn QHTT nhu sau:
Ham muc tiéu: f(x)= ZH:C ;X — max
j=1

n
Cac rang buoe: D, a,;x, <b,i=1m
=

x;20,j=1,n

Viéc gidi bai todn nguyén vit liéu trong Excel ciing bao gom 2 buéc:
BI1: Xéy dung bai todn (Idp bai todn va t6 chire dit liéu trén bang tinh).
B2: Tién hanh gidi bai todn bang cach chay Solver theo trinh tw nhu trén.
Ta xét mot vi du cu thé sau:

> Vidy 2.2

14
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Mot nha may du dinh tién hanh san xuat 5 loai san pham S; (j=1,5). Ca 5

loai san pham nay déu st dung 4 loai nguyén vat liéu chinh NVL; (i = 1,_4 ). Co

muc ti€u hao nguyén vat li€u, loi nhuan don vi thu duoc va gioi1 han du trit nhu

sau:
Sy Sy Ss Sy Ss Du trir
NVL, 2 5 6 8 4 1200
NVL, 3 1 5 6 1 800
NVL; 7 5 4 5 2 2000
NVL, 8 5 7 9 1 1865
Loinhuandonvi | 300 | 250 | 500 | 150 320
Hiy xdy dung phuong 4n san xuat dé nha may dat duoc tong loi nhuin
16n nhat.

Bai giai:

B1: Xay dung bai toan

Goi xj vo1 j=1,5 1a san lugng san pham loai j s& san xuat. (x>=0)

Nén phuong an san xuat ciia nha may la vecto x = (xy, Xy, X3, X4, X5).

Ham muc tiéu: f(x) = 300x; + 250x, + 500x; + 150x4 + 320x5 = max

Céc rang budc:

2X1 + 5X2 + 6X3 + 8X4 + 4X5 <=1200

3x; + X, + 5%3 + 6X4 + X5 <= 800

7X1 + 5X2 + 4X3 + 5X4 + 2X5 <=2000

8X1 + 5X2 + 7X3 + 9X4 + X5 <= 1865

Bai toan duoc t6 chirc trén bang tinh nhu sau:

CuuDuongThanCong.com
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A B [0 b E F [E] H
4 |Bai toan nguyén vat lidu: Lap phwong an san xudt dé tdi da hoa Izl nhudn
5
B 51 52 ] 54 55
7 |lwong sp 0 0 0 0 0 Ham muc tiéuy
ﬁLu:_ri nhugn dv 300 240 500 160 32E|| El_l )
9 |Cac rang budc B trai Y& phai
10 |R1 2 5 51 g 4 0 1200
11 [R2 3 1 5 B 1 0 a00
12 [R3 7 5 4 ] 2 0 2000
13 (R4 g 5 7 g 1 0 1865
14
15 |Céng thike  |Ham muc tigu 8 = BEREGY +CETRCET +DE D47 +ESTFEST +FETEF 7
16 Wé tréi cla cac RE (310 = B10*$B%7 +C1 05057 +D10*5 D57 +E10*5ES7 +F 10*5F 57
17 G11 = B11*§B%7 +C1 1357 +0D 1175087 +E11SES7 +F 1175 F 57
18 G12 = B12*5B57 +C1 25 C 87 +01 275 D87 +E1275ES7 +F 1275 F 57
19 G13 = B13*§B%7 +C1 3587 +013°5 087 +E1375ES7 +F 1375 F 57

Hinh 2.10 Ldp bai toan trén bang tinh
B2: Gidi bdi todn:
- Chon 6 G8 1di thyc hién 1énh Tools\ Solver, dién day du thong tin vao

hop thoai Solver Parameters nhu sau:

Solver Parameters

Set Target Cell: T - Solve
Equal Ta: “ Max O Min O Valbeof: [0
By Changing Cells:

3637 :$F$7 EY| Guess

Subject to the Constraints: options

Cloze

347 4FET =0 dd
$EF1m$GEL3 <= fHE10$HELS J y

Change

J Delete

Reset al

Help

f lnE

Hinh 2.11 Khai bdo cdc théng sé ciia bai todn
- Nhén Solver dé thuc hién viéc chay Solvers. Trong bang hop thoai két
qua Solver Results tich chon muc Keep Solver Solution va chon thém bao céo

Answer Report ta nhan duoc két qua:

16
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Al B C D E F ]

1 Microsoft Excel 10.0 Answer Repornt

2 Worksheet: [WVD_C2.XLS]vd22

3 |Report Created: 08/31/06 11:43:26 PM

4

5

B |Target Cell (Max)

7 Cell Name Original Value  Final Value

a | $5%55 Lo nhudn dv Ham muc tidu ] | 1240001

5

10

11 |Adjustable Cells

12 Cell Name Criginal Value  Final Value

13| $B%  lwong sp S1 0 200

14 | SCF lwong sp 52 0 0

15| 0% lwong sp 53 0 0

16 | $E¥  lwong sp 54 0 0

17| BFF  lwong sp 55 1] 200

13

19

20 | Constraints

21 Cell Name Cell Value Formula Status  Slack
22| FGHI0 R1VE trai 1200 $GH10==FH$10 Binding a
23| FGHE11 RZ VE trai 800 $5511<=F%HF11 Binding a
24 | FGHIZ B3 VE trai 16800 $5512<=%H%12 Mot Binding 200
25 | FGHIS R4 VE trai 1800 $G§13<=FHF13 Noat Binding 65
26| $B%  Iwongsp S1 200 $B§7==0 Mot Binding 200
27| FC¥  lwong sp 52 0 C§7==0 Binding 1]
28| $0% lwongsp 53 0 50%7==0 Binding 1]
29 BEF  lwong sp S4 0 $EF ==0 Einding 0
30 BFF lwong sp S5 200 FFF7==0 Mot Binding 200

Phuong 4n tdi uu (phuong an cuc bién) la x = (200, 0, 0, 0, 200) v&i
f(x) max = 124 000. Hay phuong an san xuit t6i uvu ctia nha may 13 san xuat 200
don vi san phdm 1 va 200 don vi san pham 5 khi d6 loi nhuén t6i vu dat duogc 1a
124 000 don vi tién t&. Khong c6 nguyén lidu ndo bi lang phi.

2.4.2 Bai toan van tai

> Bai todn tong qudt:

C6 m kho hang cung chira mét loai hang hod, lugng hang c6 & kho i 1a a;

(i=1m).

Cé n dia diém tiéu thu loai hang noi trén, véi nhu cau tiéu thy ¢ diém j la

17
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Biét ¢;j la cudce phi van chuyén mot don vi hang hoa tu kho i dén diém tiéu

thu j.
Bai toan dugc mo ta theo bang sau:
D, |D, .. D, D, Du trir
K1 Cl1 Ci2 Cij Cln a;
Kz Co1 (%)) . Coj ces Con ar
Ki Ci1 Cip . Cij - Cin a;
K., Cml Co2 ... Crnj . Conn an
Nhu cau tiéu thu b, b, b; b,

Hay lap ké hoach van chuyén hang tir cac kho dén cac diém tiéu thu sao
cho téng chi phi van chuyén 13 nho nhat.

Bai gidi:

Goi x; 1a lugng hang van chuyén tir kho i dén diém tiéu thu j nén
x,;20,i=m,j=1Ln.Taco:

Tong chi phi van chuyén: chijxy

=1 j=1

Luong hang van chuyén khoi kho i: Zx,-j

=
m
Luong hang van chuyén dén diém ti€u thy j: in,
i=l
Nhu vay moé hinh toan hoc cta bai toan van tai co thé viét dudi dang bai

toan QHTT nhu sau:

m n
Ham muc tiéu: f(x) = ZZcijxij — min
=l j=I

n
Céc rang budc: inj < a
j=1

18
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Ta thiy ngay dugc diéu kién can va du dé bai todn van tai c6 phuong an
t6i wu 1a tong tat ca cac lugng hang tiéu thy bang tong tat ca cac luong hang &
cac kho, nghia la: iai = Zn:bj

i=1 j=1

Ciing giong nhw bai todn nguyén vit liéu dé tién hanh gidi bdi todn trong
Excel ta can phdi trai qua 2 budc la: xdy dwng bai todn va tién hanh chay
Solver. Xét vi du cu thé sau:

» Vidu 2.3

Str dung cong cu Solver nhu da trinh bay ¢ trén hay 1ap phuong an van
chuyén xang t6i vu tir 4 kho dén 5 tram xang ban 1é cia mot cong ty kinh doanh
xang dau khu vyc V.,

Bai giai:

B1: Xay dung bai todn

Go1 x; 1a lugng hang van chuyén tir kho i dén diém tiéu thu j nén

x,20,i=14,j=15.

y

Ham muc ti€u: f(x) = 30x;; + 27x1; + 26X13 + 9X14 + 23Xxy5 + 13%5; + 4xp,
+ 22X53 + 3Xo4 T Xp5 + 3X31 + X3 + 5X33 + 4X34 + 24X35 + 16X4; + 30X4p + 17x43 +
10x44 + 16x45 = min

Céc rang budc:

X1t Xt Xt Xy txs<=4

Xo1 Xt X3t Xpa T Xp5 <=6

X31 + X3 + X33 T X34 + X35 <= 10

Xq1 T Xap T Xg3 T Xga T X45 <= 10

X1 T Xp T X3 T X4y <=7

X+ X+ X3+ X <=7

19
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X3t Xp3 + X33 T X433 <=7
Xiat Xo4 T X34 T Xg4 <=7
X15 + X725 + X35 + X45 <= 2

T6 chue dit liéu trén bang tinh nhu sau:

A B C ] E F G H
1 |Lap phuong anwan chuyen x8nog tir 4 kho dén & tram ban 18
2 |d&tdng chi phivan chuyén 14 nhd nhat
3
4 d1 d2 d3 d4 d5 e trir
A k1 30 27 26 9 23 4
] k2 13 4 22 3 1 G
7 k3 3 1 il 4 24 T
a k4 16 30 17 10 16 10
9 | mhu cau tien thu 7 7 7 7 2
10
11 | Igng xang v 1] ] 1] 0 ]
12 0 1] 0 0 1]
13 0 1] 0 0 1]
14 0 1] 0 0 1]
14
ﬂHém e tigu Cang thike B16 = SUMPRODUCTSBS11:5FE14,B5:F3)
17 |Cac rang hude  ve fréi wé phai
18 11 ] 4 B18=5UMB11:F11)
19 |r2 ] ] B19=35UM{B12:F12)
20 |r3 0 10 B20=SUnM{B13:F13
21 |rd 0 10 B21 =5UM{B14:F14)
22 |Téng 20
23 |ra 0 7 B23=5UM{B11:B14)
24 |rh I} 7 B24 = SUM{CT1:C14)
28 17 I 7 B2a=5UM{ID11:014)
26 |18 ] 7 B26=S5UMETTETS
27 19 ] 2 B27 =SUM{F11:F14)
28 |Tdng 20

Hinh 2.12 T6 chirc bai todn trén bang tinh
Bu6e 2: Tién hanh gidi bai todn
Chon 6 BI6 rdi dung 1énh Tools\Solver
Solver Parameters P

Set Target Cell:

Snlve

Equal To: O Max Mo O valueof: D
By Changing Cells:

|$E$11:3F514 %] Guess

Subject to the Constrainks: Options
$E$11:4F$14 ==10 add
$B516:14E421 <= $CH10:5CH21 [ g
$BE2HEESE2T = $OE2T 42T Change

J Delete

Close

Reset ol

Help

N

Hinh 2.13 Khai bdo cdc théng sé cia badi todn
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Sau khi nhap day du thong tin vao bang Solver Parameters ta chon

Solve\Keep Solver Solution ,OK. Ta dugc bang két qua sau:

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
24
26
27
28

A

Irirng hang v

Harn muc tiéu
Cac rang hudc
11

r

3

r4

Tang

s

15]

Iy

3

rd

Tang

Phan tich két qua:

B C D E F G H
0 0 0 1 0
0 1 0 0 2
7 3 0 0 0
0 0 7 3 0
Céng thike B16 = SUMPRODUCT($B%11:5F§14,B5F8)
VE trai wé phai
4 4 B18=SUM(B11:F11)
6 B B18=SUM(B12:F12)
10 10 B20= SUM(B13F13)
10 10 B21 = SUM(B14F14)
30
7 7 B23= SUM(B11:B14)
7 7 B24 = SUM(C11.C14)
7 7 B25= SUM(D11:D14)
7 7 B26= SUM(ET1:E14)
2 2 B27 = SUM(F11:F14)
30

Vay phuong an van chuyén la:

X = (0909094’0709490909277)390907070907793’0)

Vi tong lugng xdng du trit & cac kho bang tong nhu cau xdng ¢ cac tram

(30) nén phuong an tim duoc 13 phuong an tdi uu.

Chii y 1: Néu mudn c6 bang két qua chi tiét dé phan tich thi trong bang

Solver Results ta chon thém muc Reports\| Answer (hodc\va Sensitivity hoac\va

Limits) tuy thudc vao mirc do chi tiét yéu cau cua bai.

Chu y 2: D61 véi nhitng bai toan chua tim dugc 101 gidi mong mudn ta cé

thé thay doi cac thong s6 dau vao cua bai toan ro61 chon Tools\ Solver dé tim ra

phuong an téi uu.

2.5 UNG DUNG EXCEL DPE GIAI HE PHUONG TRINH TUYEN TiNH

CuuDuongThanCong.com
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Dang tong quat ciia hé phuong trinh tuyén tinh 1a hé m phuong trinh dai

s6 bac nhat ddi voi m an sb:
anX;tapX;t+... FaX, = b
X+ aynX, +... TaX, = by (*)
A Xt amXo +... TamX, = by

vOi X1, Xa,..., X, 12 cac an sd; a;j 1a hé s6 & phuong trinh thir i ciia an Xj; bi
1a vé phai ctia phuong trinh.

Khi m = n ta ¢6 hé phwong trinh vudng v6i n phuwong trinh n an.

Khi b; = 0 ta ¢6 mot hé thuan nhat.

Toan hoc da cung cp cho chung ta kha nhiéu phuwong phap dé giai cac hé
phuong trinh tuyén tinh nhu: phuong phap thé, phuong phap cong dai sb,
phuong phap ma tran - dinh thic ...Phin mém Excel ciing cung cdp cho ta hai
cong cu rat d& dang, nhanh chéng va chinh xac dé tién hanh giai hé phuong trinh
tuyén tinh 1a: st dung trinh cai thém Selver va st dung két hop hai ham
MINVERSE va MMULT.

2.5.1 Giai hé phwong trinh bang Solver

Ngoai tng dung dé giai cac bai toan QHTT Solver con cé thé tng dung dé
giai cac bai toan vé hé phuong trinh. Khi d6 chi ¢ cac rang budc dang phuong
trinh va khong c¢6 ham muc tiéu. Cac bude tién hanh giai hé phuong trinh hoan
toan twong nhu khi giai bai toan QHTT. Pé hiéu hon ta tién hanh xét vi dy sau:

Vi du 2.4: Giai h¢ phuong trinh sau:

2x1+ 4x, + 3x3 =4
3x1+ X5 - 2x3 = -2
4x)+ 11x, + 7x3=7
Buwéc 1: T6 chirc dit lidu vao bang tinh
Nhap cac hé s6, vé phai ctia phwong trinh va cho gid tri khoi dong cho cac

bién vao bang tinh nhu hinh sau:

22
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10 |Cding thike

16 hoéc

12 |B6 = A5™§D$6+B6"5057 +CE" 5045
13 |EF = AP~ 3D¥6+E7 5057 +C7 5045
14 B8 = AF™$0¥6+B5"50 %7 +C8 000

A, E C E F
2
3 |Cach 1: ghpt bing Solver
4
5 ax by CZz bigén v tréi vé phai
B 2 4 3 g 4
7 3 1 -2 2 -2
g 4 11 7 22 7
9

17 |BEb = SUMPRODUCT(AG:CE TRANSPOSE(RDEE: $05E))
18 |E7 = SUMPRODUCT(AT-CY TRANSPOSE(RDHE: $055))
19 |EB = SUMPRODUCT(AZ:CE TRANSPOSE(RDHE: $055))

Hinh 2.14 Ldp bai toan trén bang tinh

Buéc 2: Giai hé phuong trinh

Chon Tools\ Solver, OK. Réi tién hanh dién diy du thong tin vao hop

thoai Solver Paraments (bo tréng muc Set Target Cell).

Solver Parameters @

Sek Target Cell; | %,

Equal To: ¥ Max " Min
By Changing Cells:

" Yalue of:

[x)

Solve

|$D$6: 4045

Subject to the Constrainks:

E Guess

$E$EFESE = $FfafFEE

J Delete

| Add
_ Chane |

Close

Qptions

Zhange
Reset Al

L

Help

Hinh 2.15 Khai bdo cdc théng so ciia bdi todn

Sau khi dién day du thong tin ta nhdp Selve. Trong bang hop thoai Solver

Results ta kiém vao Keep Solver Solution dé luu két qua trén bang tinh.

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

23


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

Solver Results @E|

Solver Found a solukion, All constraints and opkimalicy
conditions are satisfied. Reparts

Answer
Sensitivity

Lirniks
" Restore Criginal Values J

ol | Cancel | Save Scenario, .. | Help |

Hinh 2.16 Chon loai bdo cdo

Chon OK dé hoan tat qua trinh chay Solver. Ta dugc bang két qua nhu

Sau:
A B C D E F
2 .
3 |Cach 1: ghpt bang Solver
4
5 ax by CZ bién v trai vé phai
3] 2 4 3 1 4 4
7 3 1 -2 -1 -2 -2
d 4 11 7 2 7 7

Vay nghiém tim dugc cia hé phuong trinh la: x =1, y=-1, z= 2.

Khong chi sir dung Solver dé giai hé phuong trinh phan mém Excel con
cung cip thém mot cong cu nita dé giai hé phuong trinh bang phuong phap ma
tran 1a st dung ham MINVERSE va MMULT

2.5.2 Giai h¢ phwong trinh bing ham MINVERSE va ham MMULT

Khi hé phuong trinh (*) ¢c6 m = n thi nd tr¢ thanh hé vudng gém n
phuong trinh n 4n. Khi d6 ma tran hé s6 A , ma tran bién X s& 1d mot ma trin

vudng cap n va ma tran cua vé€ phai h¢ phuong trinh B 1a:

a1 a2 ... A arp a2 ... A

dp1 Az ... Azp A1 A2 ... A2p
A= | X= |

dp1 An2 dnn dp1 A2 dnn
B = [bl b ... bn]

Vay hé (*) duoc viétlaila: A* X =B (**)nén X =A"*B (**%)

24
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2.5.1.1 Gi6i thiéu ham MINVERSE va ham MMULT
s+ Ham MINVERSE

La ham dung dé tim ma tran nghich dao.

Cu phap: MINVERSE((array)

array: l1a dia chi ma tran can nghich dao.

Vidu 2.5
H | J K L Mo M
7 Tirn ma trin nghich dao
B
g 1 3 2 15
10 2 4 1 0.5
11
12 Chon viing dia chi L9:M10 rdi nhdp =MINVERSE{L9:M10)
13 Mhan td hop phim Ctel + Shift + Enter

‘0

»* Ham MMULT
La ham dung dé nhan 2 ma tran.
Cu phap: MMULT (arrayl, array2)

arrayl, array2: 1a dia chi cua cac ma tran can nhan.

Vidu 2.6
B C D E F G H J K L M
3
4 Mhan 2 ma trén
5 2 5 5
B 2 3 7 5 4 2 3 71 23
7 1 2 B 2 7 1 30 70 an
g
9 Chan viing dia chi K6:M7 rdi nhdp vao cong thirc =MMULT(C6:ET,G5:4T)
10 Mhan té hop phit Ctrl + Shift + Enter
Chu y: - Nhan t6 hop phim Ctrl + Shift + Enter sau khi nhdp xong cong
thirc.
- Chi khi 1a ma tran vuong néu khong khi st dung ham nay s€ bao
1601 #VALUE!.
- Néu c6 phan tir ndo trong ma tran la rong hodc 1a chir thi bao 161
#VALUE!.

2.5.2.2 Gidi hé phwong trinh
Qua trinh giai hé phuong trinh bang phuong phap ma tran s dung hai
ham MINVERSE va MMULT duoc tién hanh theo 3 budc sau:

25
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Buwée 1: Chuin bi bai toan: Nhap ma tran h¢ s6 A, nhin cua ma tran
bién X va ma tran s6 vé phai B ctia hé phwong trinh.
Bwoc 2: Tim ma trdgn nghich ddo cia ma trgn A: si dung ham
MINVERSE.
Buwoc 3: Tim nghiém ciua hé phwong trinh: st dung ham MMULT.
Dé cu thé hon ta xét vi du 2.4 & trén.
Giai hé phuong trinh: 2x1t4x, +3x3=4
3x;+ X5 - 2x3=-2
4+ 11x, + 7x3=7
Ta tién hanh giai nhu sau:
Buwde 1: Chuan bi bai toan: Ta tién hanh nhap ma tran hé s6A, nhin cua

ma tran bién X va ma tran s6 v€ phai B cua hé phuong trinh nhu hinh sau:

I J K L Il M D F Q2
2 .
3 Cach 2: ghpt bang ma tran
4
8 Chudn bi bal toan trén Excel A%=B =0 [%=AM1TB
B
7 A * B
3 2 3 4
9 3 1 -2 * 2
10 4 11 7 z 7
1
Budce 2: Tim ma tran nghich dao ciia ma tran A
12 Tirn waa trén nohich dao cla ma trdn A
13
14 1 0172414 -0.37931 Chon ving dia chi J5:L10 réi nhdp vao cdny thirc
15 -1| 0.058966 0.448275 J14 = MINWYERSE(JB:L10)
16 1 -02083| -0.344583 ctrl+shift+enter
17
Buodc 3: Tim nghiém cua hé phuong trinh
18 Tirm nghidm cha hé phiong tinh
19
20 ¥ 1 Chaon wing dia chi K200 k22 rdii nhdp vao cing thic
21 ¥ -1 k20 = MMULT(14:L16 P& P10}
22 z 2 ctri+shift+enter
Vay nghiém cua hé phuong trinh la x =1,y =-1, z = 2.
Nhdn xét: Du lga chon phuong phap giai nao cling déu cho ta cung mot
két qua.
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