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UNG DUNG HAM SOLVER CUA MICROSOFT EXCEL

GIAI CAC BAI TOAN KINH TE
Ha Trong Quang

TOM TAT

Ham Solver la mdt trong nhitng néi ham ciia Microsoft Excel, cho phép tim cuwc tri hodc gid tri ham s6
mét bién hay nhiéu bién véi nhitng diéu kién rang budc nhdt dinh. Trong nganh quan tri kinh doanh ciing
nhu khoi nganh kinh té bai todn tim cuc tri cia ham nhiéu bién, bai todn t6i wu héa hodc gidi hé phiong
trinh phi tuyén khd phé bién. Viéc gidi cdc bai todn nay phike tap va ton nhiéu thoi gian. Bai bdo gidi thiéu
mét s6 mé hinh bdi todn va thudt todn gidi véi ing dung ciia ham Solver. Tir cdc thudt todn nay, cé thé mo
réng cho nhiéu bai todn & cdc chuyén nganh khéc. Gidi thiéu can ban vé ham Solver, mgt sé6 mé hinh bai
toan, thudt toan wng dung ham Solver sé dwoc trinh bay trong bai bao nay.

THE IMPLICATION OF SOLVER FUNCTION IN SOLVING

BUSSINESS PROBLEMS
SUMMARY

Solver function is one of the add-in functions of Microsoft Excel, making it possible to determine
extremes of single-variant or multi-variant functions with some constraints. There are many problems
associated with optimization of multi-variant functions, non-linear equation system etc., In Business
Administration as well as economic bloc. To solve these problems is quite complicated and takes much
time. This paper introduces some models for solving economic problems and disciplines together with the
application of Solver function. Essential information on Solver and illustration of using Solver to solve

economic problems are demonstrated.

1. PAT VAN PE

Solver 1a mot trong nhitng ndi ham cua
Microft Excel, dugc xay dung va dua vao su
dung tor phién ban Microsoft Excel 97. Voi
Solver, ngudi dung c6 thé giai cac bai toan sau
day thong qua bang tinh Excel: gidi cic hé
phuong trinh bat phuong trinh tuyén tinh, cac
phuong trinh dai s6 bac cao, ham mil...; gidi
cac bai toan thdng ké, giai cac bai toan kinh
té quy hoach tuyén tinh t6i wu, bai toan nguyén
vat li€u, bai todn van tai. Nho do, tinh ng dung
cia ndi ham nay cang trd nén phd bién va
tién ich hon. Tuy nhién, nhitng rng dung nay
chua thuc sy thé hién hét voi thé manh va
tiém nang cua ndi ham Solver. Trén thuc té,
ndi ham Solver chi hd trg nhitng ndi dung tinh

toan can ban gitp cho vi¢c giai todn nhanh, dua
ra nhiéu phuong 4n chinh xac kip thoi. con viée
tmg dung Solver dé giai quyét cac bai toan kinh
té 1a hoan toan phu thudc vao kha ning xay
dung cac mo hinh bai toan va thuat toan dé giai
quyét cac bai toan do.

Gioi thiéu va xay dung cac md hinh thuat
toan kinh t& tmg dung ham Solver dé giai cac
bai toan chuyén nganh kinh té, quan tri kinh
doanh 13 can thiét dé hd trg cac nha quan 1y,
nha nghién ctu van dung vao trong cong vicc
tinh toan va lya chon phuong 4n tbi wu giai
quyét kip thoi cac cong viéc mot cach hiéu
qua. Trong bai bao nay, tic gia mong mudn
gidi thi€u ham Solver va xay dung mdt s6 thuat
to4n md hinh giai cac bai toan kinh & néi trén.

" Giang vién. Khoa Quan tri kinh doanh, Trudng Pai hoc Cong nghiép TP,HCM
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Tap chi Pai hoc Cong nghiép

2. GIOI THIEU HAM SOLVER

Ham Solver c6 hai phién ban chinh: Solver
chuan (Standard Solver) va Solver hoan thién
(Premium Solver). Solver chuén c6 thé giai cac
bai toan quy hoach tuyén tinh v6i quy mo 400
bién va 200 rang budc cong voi 800 rang budc
can dat trén bién. Solver hoan thién cho phép

Solver Parameters. E\
Set Objective: fas ]
To: @) Max O min Q value OF:

By Changing Varizble Cells:

Subject to the Constraints:

Reset All

Make Unconstrained Variables Non-Negative

Select a Sahing Methodt: GRG Noriinesr v
Solving Method
Select the GRG Nonlinear engine for Solver Problems that are smooth nonlinear. Select the LP Simplex
engine for linear Solver Problems, and select the Evolutionary engine for Solver problems that are
non-smoath,

e [ =

Hinh 1. Hop thogi Solver

Ham muc tiéu (Set Objective). Gia tri trong 6
ctia bang tinh Excel c6 dia chi tuyét dbi ghi trong
khung Set Objective dugc goi la ham muc tiéu.

Bién va tham s6 (By Changing Variable
Cells). Dia chi cua cac 6 trong bang tinh Excel
ghi cac gia tri ban ddu cua bién. Gia tri cac bién
nay sé& bi thay d6i dé dat duoc gia tri ham muc
tiéu mong mudn.

Rang bugc (Subject to the Constraints).
Trong qué trinh bién dbi cac bién s dé dat
duogc gia tri ham myc tiéu mong mudn, cc bién
hodc cac tham s cta bai toan phai thoa man
nhitng quan hé rang budc nhét dinh nao do. Cac
rang budc nay dugc mo ta trong khung Subject
to the Constraints. Viéc thém vao, thay doi hay
loai bd bot di mdt rang budc dugc thuc hién
nho céc chirc nang Add, Change hay Delete.

Céc lya chon trong hdp thoai "Solver
Options" duoc thé hién trong Hinh 2.

toan cuc timg doan dé ding cho cac bai toan t6i
uu hoda toan cuc.

Dé khoi dong Solver, vao Menu File \ Options \
Add — Ins r6i chon Solver Add — Ins bam nit
Go. Pé khoi dong vao Menu Data \ Solver. Sau
khi khoi dong, hop thoai "Céac tham s6 cua
Solver (Solver Parameters)" xuat hién nhu
trong Hinh 1.

All Methods ] GRG Nonlinear l Evoluticnary ]

Constraint Precision: 0.000001

D Use Automatic Scaling
D Show Iteration Results
solving with Integer Constraints
D gnore Integer Constrainis
nteger Optimality (3):
Solving Limits
Max Time (Seconds):
Iterations:
Evolutionary and Integer Constraints:
IMax Subproblems:

Max Feasible Solutions:

OK LCance ‘

Hinh 2: Hop thoai Solver Options

D6 chinh xdc (Constraint Precision). Con s6
nhap vao 6 ndy xac dinh gia tri tinh toan cta vé
trai rang budc phai x4p xi phu hop véi vé phai
nhu thé nao dé cac rang budc dugc thod man.
b6 chinh xac khong nén nho qua va khong nén
16n qua. Thong thudng ndm trong pham vi
1.0E*® dén 1.0E™.

S dung ty lé tw dong (Use Automatic
Scaling). Khi khung nay dugc danh dau, Solver
s& c6 gang dinh ty 18 gia tri ham muc tiéu va
rang budc dé giam thiéu anh huéng ciia mé hinh
c6 cac dai lugng voi gia tri do 1on khac biét.
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Ung dung ham Solver...

Hién thi két qua budc tinh lip (Show
Iteration Results). Khi chirc nang nay duoc lua
chon, két qua tirng budc 1ap s€ dugce hién thi
trong ban tinh ctia Solver.

Thoi gian tinh I6n nhdt (Max time). Gié tri
trong khung Max Time xac dinh thoi gian 16n
nhét tinh theo gidy dé Solver s& chay trudc khi
dimg. Thoi gian nay bao gom thoi gian sip xép
(Setup time) va thoi gian tim nghiém t6i wu.
Pay 1a mot trong nhimg diéu kién dimg cua
Solver. Gia tri mac dinh 1a 100 gidy, thoi gian
t6i da co thé nhap vao 32.767 gidy.

S6 budre tinh Idp (Interations). Gia trj trong
khung Interactions xac dinh sd budc tinh lip
16n nhat Solver co thé thuc hién trén mot bai
toan. Mdi budc tinh lap tinh ra mdt nghiém
moéi. Pay cling 1a mot trong nhiing diéu kién
dung cua Solver.

Su hoi tu (Convergence). Chi ap dung cho
cac bai toan khong tuyén tinh (Nonlinear). Tai
day nhap vao cac sb trong khoang 0 va 1. Gia
trj cang gan 0 thi d6 chinh xac cao hon va can
nhiéu thoi gian hon.

Udc luong ham muc tiéu va cdc rang budc
(Derivatives). C6 hai lga chon: Sai phan tién
(Forward), sai phan trung tam (Central).

+ Forward: Pugc dung rat phd bién hon,
khi do6 cac gia tri cua rang budc bién d6i cham.

+ Central: Dung khi céac gia tri cua rang
budc bién ddi nhanh va duogc dung khi Solver
bao khong thé cai tién két qua thu duogc.

3. UNG DUNG SOLVER GIAI CAC
BAI TOAN KINH TE

3.1 Bai toan lap mé hinh kinh té t6i wu

Muc ti€u cta viéc gidi bai todn quy hoach
tuyén tinh 13 tim dwoc phuong 4n téi wu va vén
dung phuong an d6 vao thuc tién. Tuy nhién,
trong thuc té cong viée nay lai kha phic tap, gy
khong it kho khan va lung ting cho nhimng ddi
twong quan tim dén no. Bai viét nay nham gidi
thiéu cach st dung phan mém ung dung
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Microsoft Excel dé giai bai toan quy hoach tuyén
tinh va rat ra cac ¥ nghia kinh té cia chung.

Pé hiéu rd viéc phan mém tmg dung Excel
dé giai cac bai toan kinh té, ching ta hiy ciing
nhau xem xét vi du sau:

Cong ty “Hoa Pa Lat” can trong 4 loai hoa
Mai, Héng, Lan, Pao trén 3 manh vuon khac
nhau. Biét ring dién tich dit hién c6 mg véi
mdi manh vuon 1a 40 ha, 60 ha, 80 ha. Dién
tich dat phai trong mdi loai hoa theo ké hoach
la: mai: 50 ha, h@)ng: 70 ha, lan: 30 ha, dao: 30
ha. Ngoai ra, do tinh chat ctia cac loai dat trong
khac nhau, nén hoa hong khéng thé trong dugc
trén manh dat thr nhat, va hoa dao khong thé
tréng duoc trén manh dat tht ba. Biét thu hoach
(lo1 nhuan) udc tinh cua ting loai hoa trén ting
loai dat trong nhu sau (trim ngan dong/ha):

Hoa (ha) Mai Hﬁng Lan | Dao
Pit (ha) S| 70 | 30| 30
40 10 - 8 9
60 6 9 12 12
80 15 10 10 -

Hay 1ap ké hoach trong hoa sao cho cong ty thu
duoc loi nhuan nhiéu nhat.

Trong vi du nay budc 1: Lap mo hinh bai toan

+ Toéng dién tich dat = 40 + 60 + 80
=180 = 50 + 70 + 30 + 30 = Tong dién tich
trong hoa

+ Goixj la s6 ha manh vuon i tréng loai
hoaj, véii=1,2,3vaj=1,2,3, 4 tuong Gng
la mai, héng, lan, dao.

Ham muc ti€u: f(x) = 10 x;; + 8x13+ 9x14 + 6X7;
+ 9X22 + 12X23 + 12X24+ 15X31 + 10X32 + 10X33
— Max

T X1 +xi3t+xi4 =40
X1t Xt X3t Xs =60
X31+ X327+ X33 =80

Xt xatXxs =50
X2o + X372 =70
X13+ X23 + X33 =30
X14 + X24 =30
—  Xjj > 0, Vi,j




Tap chi Pai hoc Cong nghiép

Budc 2: Ung dung Excel dé giai bai toan dwa
trén mo hinh & budce 1.

- Khoi dong Exel

- Nhap dir li€u vao bang tinh:

+ Cot A 1a gié tri c6 thé cd cua céac bién.
Trong vi du nay ta c6 10 bién can tim tu
X11 dén X33

+ Cot B 1a cong thire tinh biéu thic vé trai
cua céc rang budc
+ Cot C la gia tri vé phai cia cac rang

budc

+ Cot D 1a cong thire tinh ham muc tiéu

Ban dau ta cho gia tri tiy chon vao cot. Trong
vi du nay, céc s li¢u nhu ¢ bang 1

A B C
1 | Bién | Nghi¢m Vé trai
) X1 1 =B2+B4+B5
3 X12 0 | =B6+B7+B8+B9
4 X13 1 | =B10+B11+B12
5 X14 1 =B2+B6+B10
6 X1 1 =B7+Bl11
7 X2 1 =B4+B8+B12
8 X23 1 =B5+B9
9 X4 1
10 | x3 1
11 X32 1
12 X33 1

Vé phai
40

60
80
50
70
30
30

E

Phuong 4n t6i wu

=10*B2+8*B4+9*B5+6*B6+9*B7+12*B8+12*B9+

15*B10+10*B11+10*B12

Bang 1: Nhdp liéu cac so liéu cua bai toan trén Excel

Sau khi nhép liéu ta tién hanh tinh cac cong thirc cho cac 6 theo cac rang budc cua bai toan. Két
qua dugc the hién trong bang sau:

A B

1 Bién Nghiém

2 X1 1
3 X12 0
4 X13 1
5 X14 1
6 X)1 1
7 X2 1
8 X23 1
9 Xo4 1
10 X3 1
11 X32 1
12 X33 1

C

Ve trai

N W N W W R W

D

Vé phai

40

60

80

50

70

30

30

E

Phwong 4n tbi wu

101

Bang 2: Két qud sau khi nhdp dir liéu
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Ung dung ham Solver...

Budc 3: Dung Solver dé giai bai toan

+ Tu Menu Data chon Solverl), xuat hi¢n hdp hdi thoai Solver Parameters:
e Set Objective: SES2 Chon dia chi ham muc tiéu.
e Equal To: Max Chon muyc tiéu toi uu (Max hoac Min).
e By Changing Cells: $B$2:$B$12 Chira cac bién can tim x = (X11, X2
X[3,....,X33,...), Can cho cac bién 1 gia tri khéi dong nao do, Chang han x;; = x;3 =...=
X33 =1;X12=0
e Subject to the Constraints: Chtra cac rang budc, nhan nut Add dé chon.
+ Hop hoi thoai Add Constraints:
x
Cell Reference: Constraint:
ISBSZ:SBSIZI | |>= i |o |
oK Add | Cancel |
o Cell Reference: $B$2:$B$12 Hop bén tay trai
e Chon dau >= Hop o gitra
e Constraint: 0 Hop bén tay phai
+ Nhan nit Add dé chon thém céc rang budc, hop hdi thoai Add Constraints:
X
Cell Reference: Conpstraint:
[scsa:sces ﬁ |= MIEEEE] 5
oK Add | Cancel |
e Cell Reference: $C$2:$B$8 Hop bén tay trai
¢ Chon dau = Hop o gitra
e Constraint: $D$2:3D$8 Hop bén tay phai
+ Nhan OK, tr¢ lai hop hoi thoai Solver Parameters:
E
Set Objective: [ses2 5|
To: = Max  Min T value Of: o
By Changing Variable Cells:
[sBs2:512 E
Subject to the Constraints:
$C$2:$CS8 = sDS2:sDs8 - Add
Change
Reset Al
[V Make Unconstrained Variables Non-Megative
Select a Solving Method: [foee 1] Options
::::tgﬁr:::; Monlinear engine for Sclver Problems that are smooth nonlinear, Select the LP Simplex
:zg;guarﬁl’l‘r‘\aar Solver Problems, and select the Evolutionary engine for Solver problems that are
Help Solve | Close |

Y Néu trong menu Tool khéng co Solver thi vao menu Tool, chon Add - Ins, xuét hién hop hoi thoai Add - Ins, chon
muc Solver Add - Ins. BAm mut Go.
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Tap chi Pai hoc Cong nghiép

Nhén nit Selver, xuat hién hop hoi thoai Selver Results:

x

solver found a solution. All Constraints and optimality

conditions are satisfied. Reports
Answer
@ Keep Solver Solution sensitivity
Limits

O Restore Original Values

Return to Solver Parameters Dialog O outline Reparts

Save Scenario... |

Cancel

+ Chon Keep Solver Solution, nhan OK. Khi d6 két qua bai toan s€ duogc hién thi nhu sau:

Solver found a solution. All Constraints and optimality conditions are

satisfied.

When the GRG engine is used, Solver has found at least a local optimal
solution. When Simplex LP is used, this means Solver has found a global

optimal solution.

A B C D E
1 Bién Nghiém Vé trai Vé phai Phuong 4n t6i wu
2 | xy 10 40 40 2000
3 | xp 0 60 60

4 | xp 0 80 80

5 | xu 30 50 50

6 | xa 0 70 70

7 | x» 30 30 30

8 | xo 30 30 30

9 | Xy 0

10 | xs 40

11 X32 40

12 | X33 0

Budc 4: Két luan

Bai toan c6 phuong an tdi wu x = (10, 0, 0, 30, 0, 30, 30, 0, 40, 40, 0, 0) va

fmax = 2000 tram ngan di“)ng =200 triéu d(“)ng.

Vay ké hoach tréng cac loai hoa trén tung loai dét duoc phan bd nhu sau:

Pon vi tinh: ha

) Hoa (ha) Mai Hong Lan Pao
bat (ha) (50) (70) 30) 30)
40 10 0 0 30
60 0 30 30 0
80 40 40 0 0




Ung dung ham Solver...

Vi ké hoach trong hoa nhur trén thi cong ty
“Hoa Pa Lat” thu duoc lgi nhuan nhiéu nhit,
gia tri loi nhuan dat dén 200 tri¢u dong.

Nhu viy, van dung phim mém Excel dé
giai bai toan khong nhitng 1am cho bai toan tro
nén don gian hon rat nhiéu ma con mang y
nghia kinh té sdu sic, bién cac con sd “khod
khan” trong mo hinh toan hoc di vao thuc tién
cudc séng.

3.2 Bai toan nguyén vit li¢u

Viéc quan 1y nguyén vat lidu dé cung cip
cho qué trinh san xuat tao ra san pham rat can
thiét. Str dung ngudén nguyén vat liéu hop 1y,
kip thoi, ddy du khong nhimng lam cho qua trinh
san xuAt duoc thuan loi ma con dem lai ngué)n
loi nhudn cao nhit cho doanh nghiép.

Bai toan: Mot nha may du dinh tién hanh san
xuat nam loai san pham Sj (j = 1-> 5), ca 5 loai
san pham déu st dung 4 loai nguyén vat lidu
chinh NVL; (i = 1-> 4), ¢6 muc tiéu hao nguyén
vat li¢u, lgi nhuén don vi thu dugc va gidi han
du trir nhu sau:

S1 Sz S3 S4 SS Du’
triv
NVL, 2 5 6 | 8 4 1200
NVL, 3 1 5 1 6 1 800
NVL; 7 5 4 5 2| 2000
NVL, 8 5 7 9 1 1865
Loi 300 | 250 | 500 150 | 320
nhuén
don vi

Hay xdy dung phuong an san xuit dé nha may
dat duogc tong loi nhun 16n nhét.

Trong bai toan nay, budc 1 1ap mo hinh bai
toan nhu sau:

Got x; 1a san luong san pham loai j s& san xuét
(xj 2 0)

Nén phuong an san xuét ciia nha may 13 vecto x
= (X1, X2, X3, X4, Xs)

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

Céc rang budc:

2x, + 5x, + 6x; + 8x, + 4x, < 1200
3x, + x, + 5x; + 6x, + x, =< 800
Tx, + 5x, + 4x;, + 5x, + 2x, < 2000
8, + 5x, + Tx; + 9x, + x; < 1865
Budc 2: Bai toan duoc t6 chic trén bang tinh Excel nhu sau:
A B C D E F G H

1 S1 S2 S3 S4 S5

2 | Luong san phim 0 0 0 0 0 | Ham muyc tiéu

3 | Loi nhuan don vi 300 250 500 150 320 0

4 | Cécrang budc Vé trai Vé phai

5 | RBI 2 5 6 8 4 0 1200

6 | RB2 3 1 5 6 | 0 800

7 | RB3 7 5 4 5 2 0 2000

8 | RB4 8 5 7 9 1 0 1865
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Tap chi Pai hoc Cong nghiép

Tai G3 nhap cong thirc:
=SUMPRODUCT(B2:F2,B3:F3)

Tai G5 nhap cong thirc:
=SUMPRODUCT($B$2:$F$2,B5:F5)

Sau d6 kéo xudng cho cac 6 con lai (G6,G7,G8)
Budc 3: Giai bai toan bang Solver trong Excel

+ Vao Menu Data \ Solver, dién diy du
thong tin vao hdp thoai Solver
Parameters.

e Set Objective: $G$3
Chon dia chi ham muc ti€u.
e Equal To: Max

Chon muc tiéu t6i uvu (Max hodc
Min).

e By Changing Cells: $B$2:$F$2
Nghiém cua phuong trinh

e Tai Subject to the Constraints nhin
nut Add dé khai bao céc rang budc.

zl
Cell Reference: Constraint:
[ =5 || R 55|

w | e |

e Cell Reference: Chon 6 chira cac
cong thurc rang budc

e Déu: Chon dau tuong tmg
e Constraint: Gia tri cac rang budc

e Dé khai bao nhiéu rang budc phai
nhan nit Add cudi cing nhan OK.

Trong bai nay khai bao ndm rang budc.
v" Céc nghiém cua phuong trinh > 0

v' Céc rang budc con lai 1a hé bat

phuong trinh
Cell Reference Déu Constraint
$B$2:$F$2 >= 0
$G$5 <= $HS5
$GS$6 <= $HS6
$G$7 <= $HS7
$G$8 <= $HS8

+ Cudi cung nhan nuat Solver dé chuong trinh tim nghiém, két qua nhu sau:

A B C D E F G H

1 S1 S2 S3 S4 S5

2 | Luong san pham 200 0 0 0 200 | Ham muyc tiéu

3 | Loi nhuan don vi 300 250 500 150 320 124000

4 | Cac rang budc Vé trai Vé phai
5 | RBI 2 5 6 8 4 1200 1200
6 | RB2 3 1 5 6 1 800 800
7 | RB3 7 5 4 5 2 1800 2000
8 | RB4 8 5 7 9 1 1800 1865
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Ung dung ham Solver...

Vay phuong an tdi vu 1a x = (200, 0, 0, 0, 200)

f(x) max = 124000.

Phuong 4n san xuit tdi vu ciia nha may la
san xuét 200 don vi san phém 1 va 200 don vi
san pham 5, khi d6 loi nhuan t6i vu dat duogc 1a
124000 don vi tién t&, khong co nguyén liéu
nao bi lang phi.

3.3 Bai toan van tai

Bai toan van tai 12 mot bai toan hay, dugc

tmg dung nhiéu trong quy trinh van chuyén

hang héa tir noi san xuat dén noi tiéu thu, lap
mo hinh van chuyén sao cho chi phi van chuyén
la thép nhét, dem lai loi nhuan cao cho doanh
nghiép, d6 1a van dé can thiét va hiru dung ma
doanh nghiép can lam.

Bai toan: Lap phuong an van chuyén xing
t6i wu tir 4 kho dén 5 tram xdng ban 1& cua
Cong ty kinh doanh xing dau khu vyc II. S&
liéu dugc cho nhu sau:

b, b,
K, 30 27
K, 13 4
K, 3
K, 16 30
Nhu ciu tiéu thu 7 7

b; b, D; Du triv
26 9 23 4
22 3 1 6

5 4 24 10
17 10 16 10
7 7 2

¢ Ki: Kho hang cung chira mét loai hang
hoa (i=1->4)

e D;: Dja diém tiéu thu (j =1 ->5)
e (ot G: Lugng hang c¢6 & mdi kho
e Dong 7: Nhu ciu tiéu thu & timg dia diém

e Cac sd liéu tir B3: F6 1a cudc phi van
chuyén mot don vi hang héa tir kho i
dén dia diém tiéu ty j

Hay lap ké hoach van chuyén hang tir kho
dén cac dia diém tiéu thu sao cho tong chi phi
véan chuyén 1a nho nhat.
Trong bai todn nay budc 1: xdy dyng md
hinh bai toan

Goi xjj 1a lugng hang van chuyén tir kho i
dén diém tiéu thu j, nén x; > 0, i =1 -> 4,
j=1->5

Buwéc 2: T6 chire dit liéu trén bang tinh Excel.
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Ham muc tiéu: f(X) = 30X11 + 27X12 + 26X13 +
Ox14 + 23X15 + 13X2; + 4X00 + 22X03 + 3X04 +
X5 + 3x31 + X32 + 5X33 + 4x34 + 24x35 + 16X4;
+ 30x42 + 17x43 + 10x44 + 16X45 = Min

Céc rang budc

— X11 T X12 T X3t X4 + X35 <4
X1 T X2 X3 X4 T X25 <6
X31 + X32 + X33 + X34 + X35
X41 T X4 + Xa3 T Xag t Xys

- X111t X1+ X31 + Xgq1 <7

X12 T X2 T X352+ Xg2 <7

X133t X23 T X33 + Xq3 <7

X14 T Xo4 + X34 T X44 <7

— X151 Xos5 + X35 T X45 <2
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A B C D E F G
1| P, p, P, p, Ps Du trir
2 K, 30 27 26 9 23 4
3 K, 13 4 22 3 1 6
4 K, 3 1 5 4 24 10
5 K, 16 30 17 10 16 10
6 | Nhu cau tiéu thu 7 7 7 7 2
7 | Luong xing véan chuyén 0 0 0 0 0
8 0 0 0 0 0
9 0 0 0 0 0
10 0 0 0 0 0
11 | Ham muc tidu 0 B11 =SUMPRODUCT($B$7:$F$10,B2:F5)
12 Vétrai | Vé phai
13 | Cac rang budc
14 | RBI 0 4 | B14 =SUM(B7:F7)

15 | RB2 0 6 | B15 =SUM(BS:F8)
16 | RB3 0 10 | B16 =SUM(B9:F9)
17 | RB4 0 10 | B17 =SUM(B10:F10)
18 Tong 30

19 | RB4 0 7 | B19 =SUM(B7:B10)
20 | RB5 0 7 | B20 =SUM(C7:C10)
21 | RB6 0 7 | B21 =SUM(D7:D10)
22 | RB7 0 7 | B22 =SUM(E7:E10)
23 | RBS 0 2 | B23 =SUM(F7:F10)
24 Tdong 30

Budce 3: Giai bai toan

+ Chon 6 B13 r0i vaio Menu Data \ Solver dién ddy du thong tin vao hop thoai Solver

Parameters.

e Set Objective: $B$13 Chon dia chi ham muc tiéu.

e Equal To: Min Chon muc tiéu ti wu (Max hoac Min).
¢ By Changing Cells: $B$8:$F$11 Nghiém cua phuong trinh

e Tai Subject to the Constraints nhin nit Add dé khai bao cac rang budc.

Change Constraint

Cell Reference: Constraint:
s5514:55217] <= w | |scsisscsiT 25
I oK l l Add l l Cancel l

e Cell Reference: Chon 6 chura cac cong thirc rang bude

e Déau: Chon diu twong tmg

e Constraint: Gia tri cac rang bugc

e Dé khai bao nhiéu rang budc phai nhan nit Add cudi ciing nhian OK.
Trong bai nay khai bao 3 rang budc.
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Ung dung ham Solver...
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+ Cac nghiém cua phuong trinh > 0

+ Cac rang budc con lai 1a hé bat phuong trinh

Cell Reference
$BS$8:$FS11
$B$16:$B$19

$B$21:$B§25

Diu | Constraint
>= 0

<= | $C$16:5C$19
<= | $C$21:5C8$25

+ Cudi cung nhan nut Solver dé chuong trinh tim nghiém, két qua nhu sau:

A B C D E F G

1 b, b, b, b, s Dw triv
2 K, 30 27 26 9 23 4
3 K, 13 4 22 3 1 6
4 K; 3 1 5 4 24 10
5 Ky 16 30 17 10 16 10
6 | Nhu cau tiéu thu 7 7 7 7 2

7 | Luong xing van chuyén 0 0 0 4 0

8 0 4 0 0 2

9 7 3 0 0 0

10 0 0 7 3 0

11 | Ham muc tiéu 227

12 Vé trai | Vé phai

13 | Céc rang budc

14 | RB1 4 4

15 | RB2 6 6

16 | RB3 10 10

17 | RB4 10 10

18 Tong 30

19 | RB4 7 7
20 | RBS 7 7
21 | RB6 7 7
22 | RB7 7 7
23 | RBS8 2 2
24 Téng 30




Tap chi Pai hoc Cong nghiép

vé hé phuong trinh. Khi dé chi c¢6 cac rang
budc dang phuong trinh va khong c6 ham muc
tiéu. Cac budc tién hanh giai hé phuong trinh
hoan toan nhu khi giai bai toan kinh té trén. Dé
hiéu xa hon tién hanh xét vi du sau:

+ Phan tich két qua:
+ Phuong an van chuyén 1a:

+ x=(0,0,0,4,0,0,4,0,0,2,7,3,0,0,
0,0,0,7,3,0)

+ f(x) =227, chi phi thip nhat. Giai hé phuong trinh bang Solver

+ Vay tong luong xang du trir & cac kho Vi du: Giai hé phuong trinh sau:
bang tong nhu cau xang & cac tram 30

. 2x + 2y + 3z = 33
nén phuong an tim dugc 1a toi vu. * Y :

2x + y + z = 18

3.4. Ung dung Excel dé giai h¢ phwong x 4 4y + 3z = 30

trinh tuyén tinh

Ngoai tmg dung dé giai cic bai toan trén
Solver con c6 thé img dung dé giai cac bai toan
Budc 1: To chire dit lidu bang tinh trén Excel

A B C D E F
1 ax by cz Nghiém Vé trai Vé phii
2 2 2 3 1 7 33
3 2 1 1 1 4 18
4 4 3 1 8 30

Tai 6 E2 nhép cong thurc:

=SUMPRODUCT(A2:C2,TRANSPOSE($D$2:
$D$4)) két thire bang Ctrl + Shift + Enter, sau
d6 copy xubng cho 2 6 con lai.

Change Constraint

Cell Reference: Constraint:

v | |sFszerse

Cancel

SES2:5E54

Budc 2: Giai bang cong cu Solver trong Excel

+ Vao Menu Data \ Solver, dién day du Cell Reference Déu Constraint
thong tin vao hop thoai Solver
$ES2:$E$4 = $F$2:3F$4
Parameters

+ Cudi cung nhan nut Solver dé chuong
trinh tim nghiém, két qua nhu sau:

e By Changing Cells: $D$2:$D$4
Nghiém cta phuong trinh
e Tai Subject to the Constraints nhin
nat Add dé khai bao cac rang budc.

A B C D E F

1 ax by cz Nghiém | Vétrai | Véphai
2 2 3 5 33 33
3 1 1 1 18 18
4 4 3 7 30 30

Vay nghiém cua hé phuong trinh la: x=5;y=1;z=7

4. KET LUAN
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Ung dung ham Solver...

Céc tac gia da gii thiéu cin ban vé Ham
Solver va cac tham sb tmg cua nd. Cac thong
tin nay 1 cau ndi nguoi sir dung véi ham Solver
dén bai toan kinh té.

Céc thuat toan giai hé phuong trinh da bién,
b4t phuong trinh, bai todn téi wu ham nhiéu
bién, bai toan quy hoach tuyét tinh di dugc xay
dung dé giai cac bai toan kinh té chuyén nganh.
Trén co s cac thuat toan da xay dung, nguoi su

TAI LIEU THAM KHAO

dung c6 thé tmg dung giai cho nhiéu bai toan &
cac chuyén nganh khéc nhau.

Vi cac cong dung cua ham Solver, nguoi
sir dung chi can k§y ning tinh toan trén Excel, da
c6 thé giai quyét duoc nhitng bai toan phtc tap
v6i thoi gian ngén, thuc su hiéu qua cho cong
tac phan tich, tim 101 giai cho van dé lya chon
t6i wru trong quan 1y kinh té, tinh toan thiét ké,
hoc tap va nghién cuu.
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