CHUONG 3: MO HINH TOI UU HOA

M.Econ. Pang Thién Tdm

PINH HUONG CHUONG III

Chuong I1I tap trung vao nang luc cdt 16i ciia ngudi hoc trong toan tdi wu: chuyén maot tinh
hudng quan tri thanh mé hinh quy hoach tuyén tinh, sau d6 t6 chirc mé hinh trén bang tinh va
sir dung Excel Solver dé tim phuong an tdi wru. Noi dung chuwong khong chi nhan manh két qua
tinh toan, ma con nhin manh tu duy 1ap mo6 hinh: xac dinh dung bién quyét dinh, dién dat chinh
xac ham muc tiéu, thiét 14p rang budc phu hop va kiém tra tinh kha thi ciia phuong 4n.

Céc vi du trong chuong dugc trién khai theo nhiéu bdi canh quén tri nhu marketing, tai chinh,
quan tri san XUAt, van tai va lap ké hoach nguén luc. Qua do, nguodi hoc nhan théy quy hoach
tuyén tinh khong phai 1a mot k¥ thuat toan hoc tach ro1 thuc té, ma la mot cong cura quyét dinh
c¢6 kha ning hd trg nha quan 1y trong phan bd ngan sach, lwa chon danh muyc tai san, t6i vu hoa
chi phi van chuyén, bd tri san xudt va st dung nguén luc han ché.

Sau khi hoan thanh chuong nay, nguoi hoc can c6 kha nang doc dugc mot tinh huéng quan tri,
xay dung mé hinh dai s6, chuyén mo hinh sang bang tinh, khai bao ding cac thanh phan trong
Solver, doc két qua toi uu va dién giai y nghia quan tri ctia nghiém t6i wu, bao gdm cé cac khai niém

nhu rang budc chat, s6 du rang budc va diéu ki¢n khong am.

.Nnandignvén |—p| 2.Xdcdinhbién |—p| 3.Xdydumghom (—y| 4 Thiétlaprang [—| 5.Gidibang |—p| 6.Diéngidikét
dé quyét dinh muc tiéu bude Solver qud

Hinh 3.1. Quy trinh tw duy khi ldp mé hinh t6i wu héa bang Excel Solver
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Bang 3.0. Tuw khoa trong tam cua chuong

Thuat ngir Y nghia trong mé hinh t6i wu hoa
Bién quyét dinh bai lugng ma mo hinh can tim dé hd trg lya chon phuong &n quan tri.
Ham muc tiéu Biéu thire do luong két qua can toi da hoa hodc t6i thiéu hoa.
Céc gidi han hodc yéu ciu ma phuong an phai théa man dé duoc xem 1a
Rang budc )
kha thi.
Mién nghiém kha ,
i Tép hop tat ca phuong an thdéa man toan bd rang budc cua mé hinh.
thi
Sol Cong cu trong Excel dung dé tim gia tri ctia bién quyét dinh lam ti uu
olver
ham muc tiéu dudi cac rang budc.
Din nhap

Trong qua trinh ra quyét dinh, céc to chirc va c4 nhan thuong phai ddi mat véi nhitng bai toan phirc tap
yéu cau tdi uu hoa mot hodc nhiéu muc tiéu dudi nhimg rang budc nhat dinh. M6 hinh t6i wru hoa 14 cong
cu manh mé& giup ching ta giai quyét nhitng bai toan nay mot cach hiéu qua. Mot trong nhitng phuwong
phap phd bién dé giai cac bai toan t6i uu hoa la sir dung ham solve. Day 1a mot ham da nang c6 mit trong
nhiéu ngén ngi 1ap trinh va madi truong tinh toan, cho phép chung ta tim ra gia tri tbi uu cua cac bién sb
ra quyét dinh bang cach giai hé phuong trinh hodc bat phuong trinh dai dién cho bai toan. M6 hinh tdi uu
hoéa thuong bét dau bang viéc xac dinh rd rang cac bién sb ra quyét dinh, ham muc tiéu ma chung ta mudn
ti uu (téi da hoa hodc tbi thiéu héa), va cac rang budc can phai thoa man. Sau do, ta sir dung ham solve
dé tim ra cac gia tri ctia bién sd 1am t6i wu hoa ham muc tiéu nay. Vi du, trong cac bai toan t6i vu hoa
tuyén tinh, ham muc ti€u va cac rang budc déu 13 cac ham tuyén tinh, va ham solve ¢6 thé duoc st dung
dé tim nghiém ctia bai toan. Trong cac bai toan tdi wu hoa phi tuyén, solve co thé giai quyét cac ham muc
tiéu va rang budc phirc tap hon, bao gdm ca cac ham khong tuyén tinh. Viéc ap dung solve vao bai toan
t6i wu hoa giup tim ra cc giai phap tdi wu mot cach nhanh chong va chinh xéc, tir d6 hd trg qua trinh ra

quyét dinh hiéu qua hon.
Muc tiéu ctia chuong

- Nam vitng mot s6 ky thuat dé 1ap cong thirc cho mé hinh quy hoach tuyén tinh.
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- Gidi thiéu mot s6 nguyén tic trong xay dung mo hinh quy hoach tuyén tinh nham tao thuan

loi cho viéc tng dung cong cu solver.
- Lap dugc mo hinh dai s6 va mé hinh bang tinh bang tinh mot cach linh hoat.

- Ung dung Solver dé giai quyét bai toan t6i vu hoa tir md hinh quy hoach tuyén tinh d
duoc thiét 1ap thanh bang tinh hoa.

3.1. Gi6i thiéu bai toan quy hoach tuyén tinh (LP — Linear Programming)

Ghi chti mé rong 3.1 - Bin chit ciia quy hoach tuyén tinh

Quy hoach tuyén tinh chi duoc str dung khi ham muc tiéu va toan bo rang budc déu c6 dang tuyén
tinh. Piéu ndy c6 nghia 1a mdi bién quyét dinh chi xut hién véi s6 mil bang 1, khong nhan véi bién
khac, khong nam trong mau s, cin bac hai, logarit hodc ham phi tuyén. Nho ciu triic tuyén tinh, bai
toan c6 thé duoc giai nhanh bang cac thudt toan ti wu va dic biét phu hop dé trién khai trong Excel
Solver voi phuong phap Simplex LP.

Quy hoach tuyén tinh (LP) 13 mot thuat toan nham tim ra phwong 4n t6i vu (hodc ké hoach t6i uu) tir
v6 sb cac phuong an quyét dinh. Phuong an t6i vu 1a phuong an thoa man dugc cac muyc tidu dé ra cia
mot hang, phu thudc vao cac han ché va cac rang bugc. LP duogc stir dung rong rai trong cac linh vyc nhu
kinh té, tai chinh, k¥ thuat, logistics, va quan 1y dé tim ra cac giai phap tdi wu cho cac van dé quyét dinh

nguén luc hi¢u qua.
3.1.1. Cac thanh phan ciia bai toan quy hoach tuyén tinh
Céng thirc tong qudt ciia mé hinh quy hoach-tuyén tinh

Mot mo6 hinh quy hoach tuyén tinh tong quat thuong dugce trinh bay dudi dang: toi da hda hodc toi
thiéu hdéa Z = cix1 + c2x2 + ... + CnXn,

v&i cac rang budc anxi + axz + ... + amxn <, = hodc > byi; ...; amix1 + am2x2 + ... + amnXn <, = hodc >
bm; va diéu kién x; > 0 doi véi moi bien quyét dinh j.

Trong do, Z 1a gia tri ham muc tiéu; xj la cac bién quyét dinh; ¢j 1a h¢ s6 dong gop cua bién xj vao
muc tiéu; aij 1a h¢ s st dung nguodn lyc hodc hé so k¥ thuat; bi 1a gidi han nguodn lyc hodc yéu cau can

dat ctia rang budc thur i.

Bang 3.1a. Cach doc cdc ky hiéu trong mé hinh LP tong qudt
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Tén goi Y nghia quan tri
hi¢u
. B . S6 lugng, muc dau tu, s6 quang cdo, so don vi van chuyén...
Xj Bién quyét dinh .
can Iva chon
) , ) Loi nhuan don vi, chi phi don vi, muec tiép cén, ty suat sinh
CJ HE s6 muc tiéu _
loi...
- , Muc st dung nguon lyc hodc mirc dong gop cua bién xj vao
aij H¢ s0 rang budc .
rang bugc 1
b Veé phéi rang Gi61 han nguon luc, nhu cau to6i thi€u, ngan sach hodc yéu cau
i
buoc chinh sach

Mot bai toan quy hoach tuyén tinh dién hinh gdm cac thanh phan chinh sau:

Cic bién s6 ra quyét dinh (decision variables): 14 nhiing yéu t hodc tham s6 ma nguoi ra quyét dinh
c6 thé kiém soat va diéu chinh trong qua trinh dua ra quyét dinh. Nhiing bién sd nay thuong 1a cac gia tri
hodc yéu t6 co thé thay ddi duge dé dat dugc muc tiéu hodc két qua mong mubn.

Ham muc tiéu (Objective Function): Mot biéu thirc tuyén tinh can duoc tdi wu hoa (t6i da hoa hodc
t61 thiéu hoa).

Z = C1X1 + Caxp + 00Xy,
Trong do:

- Zla gia tri cia ham muc tiéu.
- C1, 2, ¢nla cac hé sO cia ham muc tiéu.
- X1, X2, Xn 12 céc bién quyét dinh.

Cac rang budc (Constraints): Cac bat phuong trinh hodc phwong trinh tuyén tinh mé ta cac diéu kién

ma cac bién quyét dinh phai thoa man.

{a11%1 + a12%2 + apXn < by; Ap1X1 + AgXy + AopXpy < by o QiXy + QX + QpnXn < by

Trong do:
- ajj la cac hé so cua céac rang budc.

- bi,b2, bm la cac hang so cta cac rang budc.
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- mlasb luong rang budc.
Piéu kién khong Am (Non-negativity Constraints): Cac bién quyét dinh phai khong am.
xi>0,1=1,2,...,n
3.1.2. Lap cong thirc cho md hinh quy hoach tuyén tinh

Hop 3.1 - Quy trinh 5 buéc khi lap cong thirc mé hinh LP

Bude 1: Doc ky tinh hudng va xac dinh quyét dinh can dua ra. Budc 2: Dit bién quyét dinh kém
don vi do. Budc 3: Xac dinh muyc tiéu can tdi da hoa hodc t6i thiéu hoa. Bude 4: Chuyén ting gidi han
trong tinh hudng thanh rang budc toan hoc. Bude 5: Bb sung diéu kién khong am, didu kién nguyén
néu bién quyét dinh chi c6 y nghia dudi dang s6 nguyén, va kiém tra lai don vi do ciia toan bd mo

hinh.
3.1.2.1. Cdc diéu kién rang bude

Ghi nhé vé rang budc
Mot rang budc tbt phai trd 101 dugc ba cau hoi: rang budc dang gio1 han dai lugng nao, vé trai dugc
tinh tir cac bién quyét dinh ra sao, va vé phai 1a gioi han t6i da, yéu cau tbi thiéu hay gia tri bat budc
phai bang. Khi 1ap mo hinh bang tinh, nén tich rd ba phan: LHS - dau rang budc - RHS dé dé kiém tra
va khai bao trong Solver.
Budc dau tién khi 1ap cong thitc cho mé hinh quy hoach tuyén tinh 1a ghi nhan nhiing rang budc. Cac

rang budc duoc xem nhu 13 tat ca nhimg gi¢i han ma cac bién sé ra quyét dinh phai tuan theo.

Rang budc (Constraints) trong bai toan quy hoach tuyén tinh 13 nhitng diéu kién ma cac bién quyét dinh
phai tuan thu dé dam bao tinh kha thi ctia giai phdp. Cac rang budc thuong dugc biéu dién dudi dang cac
bat phuong trinh hodc phuong trinh tuyén tinh. Ching déng vai trd quan trong trong viéc xac dinh tap
nghiém kha thi ctia bai toan, tir 6 giup tim ra giai phap t6i vu. Rang budc 1a cac biéu thirc tuyén tinh md
ta cac gioi han hodc yéu ciu ma cac bién quyét dinh phai thoa man. Chang c6 thé la:

e  Bit phuong trinh tuyén tinh (<, >)

e  Phuong trinh tuyén tinh (=)

Cdc rang buéc

¢ Rang budc tai nguyén: Gidi han vé ngudn lyc san ¢6 nhu nguyén vat li€u, lao dong, thoi

gian, ngan sach.
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e Rang budc nang suat: Gigi han vé so lugng san pham c6 thé san xuat hodc yéu cau san

Xuat.
e Rang budc k¥ thuat: Cac gi6i han lién quan dén k¥ thuat hodc cong nghé.
e Rang budc thi trwomg: Gidi han vé kha ning tiéu thy san pham hodc nhu cau thi truong.

Vi du: Gia sit mot cong ty T.A.M san xuat hai san pham, A va B, v&i cac rang budc vé lao dong va
mday moc nhu sau: San pham A yéu cau 2 gio lao dong va 4 gio may moéc dé san xuat moi don vi. San
pham B yéu cau 5 gid lao dong va 3 gio mdy moc d€ san xuat moi don vi. va Cong ty T.A.M c6 t6i da

150 gio lao dong va 100 gid may moc mdi tuan.

Bién ra quvét dinh:

Goi x1, x2 1a cac bién quyét dinh Cac bién nay dai dién cho so lugng cuia cac san pham hodc cac yeu

t6 khac ma chung ta can xac dinh trong qua trinh t6i uu hoéa.
Cu thé:
x1: La s6 lwong san phadm A dugc san xuat.
x2: La s6 lwong san pham B duoc san xuit.

Xay dung rang budc cho bai toan

e Rang budc vé lao dong: Tong s gid lao dong sir dung dé san xuat A va B khong vuot qua
150 gio.

2x;, + 5x, < 150

e Rang budc vé mady moée: Tong sO gid may moc st dung d€ san xuat A va B khong vuot qua
100 gio.

4x, + 3x, <100

e  Diéu kién khong am: S6 luong san pham san xuat khong thé am

x1>20,x2>0

Nhu vdy, cac rang budc cua bai toan la

A

2x; + 5x, < 150
4x; + 3x, <100
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x1=20x, =20

1. M6t nha quan Iy danh muc dau tu chi c6 mot ngudn von giéi han trong kha ning cua
ong ta. Do vay quyét dinh dau tu s& bi gidi han bdi quy moé ngudn vén do6 cing nhing rang
budc khac néu c6. Vi du néu ban dau tu vao ching khoan thi rang budc s& 13 quy dinh mang
tinh quan 1y caa Uy ban ching khoan (chang han khong cho phép ban khéng c¢6 phiéu va nhu
vay ty trong von dau tu vao cb phiéu dé trong danh muc khong dugc am).

2. Quyét dinh ctia mot quan ddc san xudt s& bj giéi han boi kha ning ctia nha may va nhimng
ngudn vat lidu san co.

3. Mét doanh nghiép dung trudc rat nhiéu co hdi dau tu thi quyét dinh lya chon t6i wu s&
phu thudc vao quy md ngudn von ciia doanh nghiép bi giéi han boi kha nang dap tGng cua
dong tién doanh nghiép tai thoi diém bat dau du 4n va nhitng ndm sau do.

Trong ngit canh cia mé hinh, su giéi han hay cac rang budc ddi véi bién sb ra quyét dinh
14 nhitng yéu té c6 tam quan trong dic biét. C6 2 loai rang budc: rang budc tir nhitng han ché
va rang budc tir nhitng yéu cau doi hoi. Tuy nhién nhiing rang budc co thé dugc phan loai xa
hon dé phan anh: cac han ché hay nhiing yéu cau mang tinh ty nhién; cac han ché hay nhimng
yéu cau mang tinh kinh té; hodc cac han ché hay nhiing yéu cau do chinh sach chi phéi. Trong
nhitng vi du trén thi:

1. Nha quén ly danh muc bi rang budc bdi han ché vé nguén von (gi61 han mang tinh tu
nhién) va nhitng quy dinh cua uy ban chiing khoéan (gidi han do chinh sach).

2. Cac quyét dinh san xuét bi rang budc vé giéi han kha nang san xudt (gii han tu nhién)
va ngudn luc c6 sin (giéi han vé kinh té va giéi han tu nhién).

3. Céc hing hang khong bi rang budc vé yéu cau phi hanh doan phai ¢ thoi gian nghi ngoi
du6i mat dat i thiéu 24 gid giita 2 chuyén bay. (gidi han vé chinh sach).

4. Cong ty dau khi bi rang budc boi gi6i han vé cac loai dau tho co sin (giéi han tir nhién)
va yéu ciu rang dau tho phai c6 mot ty 16 chi sé dc-tan tdi thiéu (gidi han vé chinh sach).

5. Mot doanh nghiép khong thé chi tra cd tirc néu khong co loi nhuan (gidi han ty nhién)

hay khi ty suét lgi nhuan khong vuot qua mot yéu cau tdi thiéu nao do (giéi han chinh sach).

3.1.2.2. Ham muc tiéu

Ghi nhé vé ham muc tiéu
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Ham muc tiéu can phan anh dang tiéu chi ra quyét dinh quan trong nhat. Néu bai toan t6i da hoa
loi nhuan, hé sb cua bién thuong 14 1oi nhuan don vi hodc phan bu dinh phi don vi. Néu bai toan tbi
thiéu héa chi phi, hé s6 ciia bién thudng 1a chi phi don vi. Khong nén dua chi phi chim vao ham muc
tiéu vi chi phi chim khong thay di theo quyét dinh hién tai.

Ham muyc tiéu (Objective Function) trong bai toan quy hoach tuyén tinh (Linear Programming - LP) 1a
mot biéu thirc toan hoc ma chung ta mudn t6i wu hoa, c6 thé 1a Tbi da hoa (Maximization) hodc THi thiéu
hoéa (Minimization). Ham muc tiéu thuong biéu dién mot dai luong can toi uu, chéng han nhu loi nhuan,
chi phi, thoi gian, hoac hi¢u Suét. Trong vi du vé san xuat, ham muc tiéu biéu dién téng loi nhuan tir san
Xuét cac san pham, va muc tiéu 13 tim ra s6 luong san pham tdi wu dé toi da hoa lgi nhuan nay trong khi

van tuan thu cac rang budc vé nguon luc.

Ham muc ti€u 1a mot bicu thic tuyén tinh bao gom céc bién quyét dinh, mdi bién dugc nhan véi mot

hé s6. Biéu thurc nay cé dang tong cac tich cua cac bién va cac hé s6 tuong ting

Téi da héa

(Maximization)

=CX, X, + " CnXn

T&i thidu héa

(Minimization)

Hinh 3.2. Cau triic ham muc tiéu trong quy hoach tuyén tinh
Trong do:
- Z: la gia tri cia ham muc tiéu can t6i uu.
- c1, ¢2, cn: 12 cac hé sb cua ham muc tiéu, biéu thi dong gop cua mdi bién quyét dinh vao
gia tri cia ham muc tiéu.
- X1, X2, Xn: 1a céc bién quyét dinh, biéu dién cac yéu t6 can tdi wu.
T4t ca cac md hinh quy hoach tuyén tinh déu c6 2 dic diém chung quan trong:

- Déc diém th nhat, nhu da dugc thé hién trong vi du trén, d6 1a sy ton tai cua céc dieu kién

rang budc.
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- DPic diém thir hai 13 trong tat ca mé hinh quy hoach tuyén tinh chi c6 duy nhat mot két qua

do luong dugc muc ti€u héa: cuc dai hodc cuc ticu.

Vi du: nha quan 1y danh muc dau tu c6 thé mudn téi da hoa ty suat loi nhuén cua danh muc, va giam
ddc san xuét co thé mudn chi phi san xuat 1 thap nhat. Twong tyr hang hang khong mudn c¢6 mét lich trinh

bay sao cho tdi thiéu hoa chi phi va cong ty dau khi khai thac moé dau hién c6 sao cho tdi da hoa loi nhuan.

Do vay, ban c6 thé théy réng trong mdi vi du trén c6 mot thong s6 do luong két qua thyc hién dugc cac
nha quan 1y mong mudn tbi da hoa (chang han lgi nhuén, ty suét sinh lgi, hiéu ning, hodc tinh hi¢u qua)
hoic t6i thiéu hoa (nhu chi phi hodc thoi gian). Trong ngdn ngit ciia md hinh quy hoach tuyén tinh, mot
ham s6 do ludng két qua thuc hién duoc t6i wu hoa duge goi 13 ham muc tiéu.

Moi mo6 hinh quy hoach tuyén tinh déu co 2 dic diém quan trong: mot ham muc tiéu dugc t6i da hoa
hoic tdi thiéu hoa, va cac diéu kién rang budc.

Chung ta ndi tiép v6i vi du ¢ trén: gia sir chung ta co mot cong ty san xuat hai loai san pham, A va B,
véi muc tiéu tdi da hoa loi nhuan. Mdi don vi san phém A mang lai loi nhuan $50 va mdi don vi san phém
B mang lai lgi nhuin $40.

f(x) = 50x; + 40x,

Néu muc tiéu 1a t6i da hoa, nhu trong vi du nay, céng ty mudn san xuét sb luong san phdm A va B sao

cho tong lgi nhuan f(x)1a 16n nhat. Cac hé s6 c1, c2 twong tng biéu thi mirc d6 déng godp clia timg san

phém vao téng loi nhuan.
3.2. CAc tinh hudng 4p dung bai toan quy hoach tuyén tinh

Lién hé thuc tién

Céc tinh hudng trong muyc 3.2 cho thy cting mét cdu triic quy hoach tuyén tinh c6 thé duoc dung
trong nhiéu bdi canh khac nhau. Piém chung 1 nha quan 1y phai phan b6 ngudn lyc hitu han dé dat
mot muc tiéu cu thé: tdi da hoa pham vi tiép can trong marketing, t6i da hoa gia tri tai chinh trong

quan ly tai san - ng, hodc toi thiéu hoa chi phi trong vén tai va san xuat.

3.2.1. Tinh hudng vng dung trong linh vire marketing

Cong ty T.A.M dang phat trién du an bat dong san . Cong ty T.A.M da thué cong ty quang cio XYZ
dé thiét ké chién dich quang céo. T.A.M di cung cip cho XYZ ngan sach quang cao 1a $100,000 d6 la cho

chién dich. Sau khi xem xét cac phuong tién quang cao co thé va thi truong can duoc phii song, XYZ
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khuyén nghi rang quang céo nén dugc gidi han trong 4 phwong tién truyén thong. Thong tin duoc thu thap

dugc trinh bay trong Bang 3.1.

Media Cost per Ad Reach per Ad
Newspapers $2000 15,000
Radio $1000 30,000
Television $500 50,000
Online $1500 20,000

Gia tri toi thiéu va tbi da ciia cic quang cdo:
Newspapers: Co it nhat 10 quang cdo va téi da 50 quang céo
Radio: C6 it nhat 20 quang céo va t6i da 60 quang cao
Television: C6 it nhat 30 quang cdo va tdi da 100 quang co
Online: C6 it nhit 20 quang c4o va t6i da 150 quang cdo

a. Thiét Igp van dé

Tur dir kién trén chiing ta c6 thé de¢ dang thict 1ap dugc ham muc tiéu va céc rang budc va cac bieén so

ra quyét dinh 1an luot nhu sau:
e  Cic bién s6 ra quyét dinh

Chung ta co thé thay rang bién s6 ra quyét dinh trong tinh hudng nay do6 1a S6 lwot Xi ciia 4 kénh qudng

cdo. Céc bién sd ra quyét dinh trong trudong hop nay lan lugt 1a:

+ x1: s6 luot quang cdo trén kénh bao chi

+ x2: 80 luot quang céo trén kénh Radio

+ x3: 0 luot quang cdo trén kénh Television
+ x4: 80 luot quang céo trén kénh Online

e Ham muc tiéu (Objective Function)
Cong ty XYZ mubn tdi da hda pham vi tiép can cia chién dich quang céo trén cac kénh truyén thong
khac nhau (B4o chi, radio, truyén hinh va quang céo truc tuyén) trong mot ngan sach nhat dinh.
f(x) = 15,000x; + 30,000x, + 50,000x5 + 20,000x,
Va chic chin rang chung ta dang hudng t6i véi Y (X) c6 gia tri Max

M.Econ Dang Thien Tam 10



e (Cacrang bugc (Constraints)
+ Téng chi tiéu cho quang cao khong duoc vuot qua ngan sach da quy dinh.

+ DPdng thoi, ¢ yéu cau vé pham vi tiép can t6i thiéu va tdi da cho mbi kénh truyén
thong dé dam bao mot chién dich can béng.
Tir hai rang budc trén chung ta c6 cong thirc nhu sau:
100,000 > 2000x; + 1000x, + 500x5 + 1500x,

10 <x; <50

20 <x, <60

30 <x3 <100

20 <x, <150

x120,x2>20,x3>0,x4>0

b. Thiét Idp mé hinh bang tinh

Tir cac dir lidu trén ta c6 thé d& dang thiét 1ap md hinh bang tinh cho cong ty XYZ

. Cost per | Reach per | SO lugt quing cdo | . Tong s6 nguoi
Media Ad Ad (Decision) Tong chi phi QC tiép cin
Newspapers $2,000 15,0002 #VALUE! #VALUE!
Radio $1.000 30,000(? #VALUE! #VALUE!
Television $500 50,0002 #VALUE! #VALUE!
Online $1.500 20.000|? #VALUE! #VALUE!
#VALUE! Tong chi phi
Tong so6 ngudi dat duwge] #VALUE!

Hinh 3.3. Mdu bdng tinh ban dau cho bai todn lira chon kénh quang cdo

Nhu vay 1a hé s6 “?” 1a diéu chung ta can tim dua trén cac rang budc da thiét lap o trén theo dir kién

clia tinh hudng.
Chung ta hay thtr gia dinh réng s6 luot quang céo cua cac kénh lan luot 14 2, 4, 5,7 thi diéu gi s€ xay

ra? Chéc chan rang bang nhiing cong thirc don gian ta sé& tinh ra duoc tong chi phi va tong s6 ngudi tiép

can cho chién dich nay. Va liéu rang diéu d6 da la giai phap t6i uu chua ?

. Cost per | Reach per | SO lugt quang cdo | . o Tong sb nguoi
Media Ad Ad (Decision) Tong chi phi QC tiép cin
Newspapers $2.000 15,000 2 4000 30000
Radio $1.000 30,000 4 4000 120000
Television $500 50,000 5 2500 250000
Online $1.500 20,000 5 7500 100000
18000 | Tong chi phi
Tong s6 ngudi dat duge 500000
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Hinh 3.4. Bang tinh kiém tra phiong dn thir trong bdi todn qudng cdo

Chic chin mot diéu 1a ¢6 thé dé dang nhin thdy ring cac rang budc ma bai toan yéu cau déu khong dam
bao duoc. Cho nén két luan rang diéu cac giai phap chung ta gia dinh chua phai 1a giai phap toi vu ma ta
mong mubn. Vay co cach nao dé tim ra phuong phép tdi wu cho tinh huéng ctia moé hinh bai toan quy
hoach tuyén tinh nay khong? Pé giai quyét van dé nay, ban co thé sir dung cic cong cu phan mém nhu

Excel Solver, R-studio, LINGO, hodc Python véi thu vién PulLP.
c. Tong quan vé Solver
Kiém tra mé hinh truéc khi chay Solver

Trude khi bAm Solve, ngudi hoc nén kiém tra nhanh bén yéu t6: 6 muc tiéu phai chira cong thirc tinh
tir cac 0 bién quyét dinh; cac 6 bién quyét dinh phai dé tréng hodc nhap gia tri thir; mdi rang budc phai
¢6 6 tinh vé trai va 6 chira gi6i han vé phai; tit ca cong thirc trong mo hinh phai thay doi khi thay di gia
trj cta bién quyét dinh.

Déi voi mé hinh quy hoach tuyén tinh, cin chon phuong phap Simplex LP. Néu bién quyét dinh bat
budc 14 s6 nguyén nhu s quang cdo, s6 san pham, s6 xe hodc s6 nhan vién, can bd sung rang budc

Integer trong Solver thay vi chi lam tron két qua sau khi giai.

Solver 1a mot chuong trinh bo sung ctia Excel duoc st dung dé t6i wu hoa sé hoc cac md hinh tdi uu
¢6 diéu kién rang budc nhu 13 moé hinh quy hoach tuyén tinh. Solver c6 thé toi uwu héa cho cé hai loai mé
hinh tuyén tinh va mé hinh phi tuyén.

Tat ca cac cong thirc duoc st dung trong mo hinh quy hoach tuyén tinh chi dugc chira dung cac méi
quan hé tryc tiép hodc gian tiép dén cac bién s6 ra quyét dinh, cac ndi dung tinh toan trong 6 ham muc
tiéu va dac biét 1a trong bat ky rang budc nao.

S dung Solver:

- Khoi dong Excel va thuc hién tién trinh 14p mo hinh bang tinh mét cach binh thuong. Sau d6 ban
6 thé phat trién mo hinh, thuc hién dy doan “diéu gi xdy ra néu...?” thuc hién céc phéan tich stra 16i va in
két qua.

- Mot khi mé hinh da dugc phat trién va duoc sira 13i (va duoc lIuu vao dia!), ban t6i uvu hdéa mo hinh

nay bang cach str dung cong cu Solver tir menu Tools néu 13 office 2003 hodc menu Data néu 1a office

2007.
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- Sau khi khai bao theo cac yéu cau trong hop thoai cta Solver chiang han nhu: dia chi cta 6 bién sd

ra quyét dinh, dia chi cua 6 chira cong thirc ham muc tiéu, tiép theo s€ click nut “Solver”.

- Solver sé& thyc hién tién trinh t6i wu héa mé hinh. P6i v6i nhitng md hinh quy hoach tuyén tinh
nho thi tién trinh nay chi thyc hién trong vai gidy trén may vi tinh c4 nhan, nhung d6i v6i cac mé hinh 16n
thi thoi gian thyc hién c6 thé mat vai phut.

- Gia dinh rang khong c6 nhiing sai 16i trong mé hinh bang tinh quy hoach tuyén tinh ctia ban, thi
cudi cting Solver s& cho ra mot hop thoai Solver Results ma trong d6 c6 thé yéu cau Solver tiép tuc cho ra
bao c4do hodc yéu cau Solver cap nhat gia tri t61 wu vira tinh toan dugc vao mé hinh bang tinh cta ban.
Solver s& tao mot bao cao trong mot Sheet khac cting nam trong file Excel ban dau va c6 thé luu lai bao
cdo nay hoac in ra.

- Tai thoi diém nay, bay gio ban ¢6 thé tiép tuc thuc hién cac phan tich khac nhu phan tich “diéu gi
xay ra néu...?”, thuc hién phan tich d nhay ddi voi cac gia tri gén ké véi cac gia tri t8i wu hoa v.v.

Cac thudt ngir dwgc sw dung trong Solver:

Bang 3.2. Thudt ngit ldp mé hinh quy hoach tuyén tinh

Thuit ngit 14p m hinh quy hoach tuyén tinh Thuit ngit Solver
Ham mue tiéu O muc tidu (Set target cell)
Cic bién 50 ra quyét dinh Cdc 0 bién 50 ra quyét dinh (By changing cells)
Cdc didu kién rang bugc Céc rang budc (Subject to the constraints/add)
Ham rang bugc (vé trdi cia bat déng thirc) Tham chiéu cdc 6 rang budc (Cell reference)
Gidi han rang bude (Ve phii cia bat déng thie) | Céc rang bude hode gid han (Constraint)
M5 hinh tuyen tinh LP Gia dinh mo hinh tuyén tinh-LP hodc phi tuyén

Néu theo ndi dung ciia mo hinh, cac bién s6 ra quyét dinh c6 gia tri am la vo nghia thi ban can nhé bd
sung dicu kién rang budc la gia tri cac bién so quyet dinh khong am trong khi thuc hién tién trinh toi vu

hoa véi Solver.

Ta c6 so do tong quan cac budc sur dung Solver nhu sau:
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Khoi déng
-

XAay dung mo hinh téi uvu

|
v
Luu lai mé hinh bang tinh

v

Khdi dong Solver trong menu

v

Khai bao h{p thoai Solver

1. Pia chi 6 ham muc tiéu

2. Pija chi 6 bién sé ra quyét dinh

v

Chon “Asume Linear Model” trong hdp thoai
Options va click “Ok™

+

Click “Solver” dé bit diu tién trinh

v
Can nhic théng diép hoan téit cua Solver

Solver da tim thay gia tri ti wu?

Click “Keep Solver Solution™ va “Ok™

Thuye hién lai tién trinh t6i uu?

Luru lai md hinh va thoat khoi Excel

Hinh 3.5. So do quy trinh sir dung Excel Solver

z
Ae

e T6i wu h6a mé hinh cong ty XYZ bang Solver

Céach hoc Solver tot nhit 1a ban can ngéi thuc tap ngay trudc may vi tinh cia ban. Sau khi Solver duoc
kich hoat, hdp thoai Solver Parameters s& xuét hién nhu hinh duéi day, lvu y réng Solver luén mac dinh
ché @6 ctia ham muc tiéu 1a “Max”, va dia chi 6 c6 dau nhay luén xuét hién trong vung dau tién: “Set

Target Cell”.
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Hinh 3.6. Hop thoai Solver Parameters mdc dinh

~

Solver Parameters

Set Target Cell: | £
Equal To: @ Max (O Min (O Valueof: |0
By Changing Cells:
=
Subject to the Constraints: Options
4 lad |
Change
A Delete

L

Trong vung dau tién “Set Target Cell”, ban can nhap dia chi 6 chira ndi dung cua ham muc tiéu. Trong

vi du cong ty XYZ, dia chi nay 1a 6 G7 (xem hinh sau).

Hinh 3.7. Nhdn dién 6 muc tiéu trong Solver cho bai toan quang cdo

Home Insert Draw Page Layout Formulas Data Review View Automate Tell me 3
= 1 — 1 =] Analysis Tool
ay ‘ E=S mm =
Get Data (Power Data from Refresh Organization Stocks Sort & Data What-It Outline -
uery) Picture All Filter Tools Analysis Solver
Sx v
D E F G H
Iwgt quang cao T4 hi phi QC Téng s6 ngudi
ng chi p
1  (Decision) tiép can
2 = J Solver Parameters 30000
= 120000
= | Set Objective: Sheetl!SGS7 s
4 250000
| To: © Max Min Value Of:
5 — By Changing Variable Cells 1 00000
6 hi phi
7 Subject to the Constraints 5 ngudidatdwogc:  500000:!
8 Add
| Change
9 p
10 n Delete =5
14 Reset All
12 E Load/Save
13 n Make L ained Variables N
14 Yy  Selectasolving Method: GRG Nonlinear ~ | Options
15 * Solving Method
f ] Select the GRG Nonlinear engine for Solver Problems that are smooth
16 nonlinear. Select the LP Simplex engine for linear Solver Problems,
and select the Evolutionary engine for Solver problems that are non-
17 smooth.
18
Close Solve
19
—

C6 thé thu nho hop thoai Solver Parameters nhu hinh dudi day dé thuan tién hon trong viéc quan sat

phan con lai trén bang tinh ctia minh dé tir d6 str dung chudt xac dinh dia chi nhanh va chinh xac hon.
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Hinh 3.8. Thu nho hop thoai Solver Parameters dé chon vung dir liéu

Home Insert Draw  Page Layout Formulas Data Review View Automate ) Tell me > Share Comment
‘i%iv ‘ . D v‘— f ﬁﬁ '—V - :'jv j[‘v Analysis Tools
4 =1 = ’ = 7 = F= Data Analysis
Get Data (Power Data from Refresh Organizat Stocks Sort & Data What-If Outline -
Query) Picture All Filter Tools Analysis /. Solver
v
A 8 c D E F G H | J K L M N
Cost per |Reachper | S lwgt quing Tong sb ngudi
, [ Ad Ad | cio (Decision) Téng chi phi QC tiép cin
2 Newspapers $2,000 15,000 2 4000 30000
3 Radio $1,000 30,000 4 4000 120000
4 Television $500 50,000 5 2500 250000
5 Online $1,500 20,000 5 7500 100000
6 18000 Tdng chi phi _
7 Tong s ngwer dat dugl 500000)
8
9 "Cost per Ad" (chi phi mdi quing céo) dé cip dén s6 tién ma mit cong ty
10 |hodc to chirc phai chi tra dé ding hodc phit mdt quing céo duy nhat trén | Select a range on the sheet
11 ' mt phuong tién truyén thong cy thé. H9

12]. 0 seaps o e i oo S $GET il
.~ "Reach per Ad" (s0 ngudi tip cin moi quang céo) I khai nigm dé cip den s
13 50 lugng ngudi hodic h{ gia dinh ma mt quang cdo cu thé ¢6 thé tiép cdn |

14 duge khi duge phit trén mt phuong tién truyen thong. Dy la mdt chiso |

15 quan trong trong finh vyrc quang cdo va tiép thi, gitp céc nha quan Iy tiép

16 thi dénh gid hiu qua clia viéc dau tr vao cic phuong tién truyen thong

i khéc nhau.

18

19

20

21

22

23

Vung ké tiép cua hop thoai 13 “Equal To”: cho phép khai béo loai t6i wu hoa tmg véi 2 vi tri cia Radio
Button 13 Max va Min. Trong vi du ching ta mudn t6i da hoa tong sb6 ngudi tiép can chién dich quang cao,
vi vay click vao Radio Button “Max”. Nguoc lai néu muc tiéu két qua thyuc hién Ia ti thiéu hoa chi phi

thi click vao Radio Button “Min”.

Vung ké tiép duoc dat tén 1a “By Changing Cells” cho phép khai bdo cac bién s6 ra quyét dinh. Trong
vi du m6 hinh bang tinh cta cong ty XYZ thi nhitng bién s6 ra quyét dinh 1a cac 6 D2:D5 duoc khai bao

nhu sau:
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Hinh 3.9. Khai bdo viing bién quyét dinh trong Solver

Home Insert Draw Page Layout Formulas Data Review iew Automate Tell me ? Share Commy
C nalysis Tools
& ES- | == o | B | EB- | il
52:] > U . = Data Analysis
Get Data (Power Data from Refresh Organization Stocks Sort & Data What-1f Outline
Query) Picture Al Filter Tools Analysis '? Solver
A 8 C o E G H 1 ] K L ~M
Cost per | Reach per | S8 gt quing . Thng sb ngwiri

1 ST Ad Ad cho (Deciston) | T978 <hi phi QT tiép cin

2 Newspaper 52,000 150000 — """ """ 4000 30000

3 Radio 51,000 30,000 4 4000 120000

4 Television 5500 50,000 5 2500 250000

5 Omnline 51,500 20,0005 _ s 7500 100000

6 18000 [ Thng chi phi

7 Tong sé nguwii dat dug| 500000

8

Solver Parameters

9 "Cost (chi phi mbi quing cio) dé clip dén sb tidn mi mdt cong ty

10 | hode 1k e, phlh chi tra dé dng hojic phat mt quang cio duy nhit trén

11  mdt phirong ti¢gn truyén thong cu thé. Set Objective: SheatliSCS7 ]
12 |epeach h per Ad” (s ngudi idp ciin mdi quang cdo) 1d khai em aé cip dén
13 b luong ngudi hodic hogm dinh mi mdt quing cdo cu tidp cin To: O Max Min Value Of:
14 duge khi duge phat trén mot phuong. Ilvnél;,uycn Wbng. By 1a mot en

15 | quan trong rong linh vic cio va tidp thi, gitip cic nhi quan Iy tidp )

o i dant ggm hiéu qua cim 3..,1 it tor Vi Cac Phiomg tien thuyin than By Changing Variable Cells:

5| nhata Sheerl!SD$2:5DS5 —]
18
1o Subject to the Constraints:
208 Add
21
:; Change
2a
25 Delete
26
27 Reset All
28
A Load/Save

30
:: Make Unconstrained Variables Non-Negative
:: Select a Solving Method: GRG Nonlinear -] Options

3s

36 Solving Method

37 Select the GRG Nonlinear engine for Solver Problems that are smoath

38 nonlinear. Select the LP Simplex engine for linear Solver Problems,
s and select the Evolutionary engine for Solver problems that are non-
40 smoat
a1
a2
a Close Solve

— —

Keé tiép phai dinh 10 cac di€u kién rang budc ctia ham muc ti€u cho Solver tai

Constraints’

vung “Subject to the

. Tai phia bén phai cuia vung nay, ban click nat “Add” va hop thoai Add Constraint cho phép

ban khai b4o cac dia chi ciia ham rang budc va giéi han cta rang budc:

Hinh 3.10. Khai bdo vé trdi cia rang budc trong Solver

Home Insert Draw Page Layout Formulas Data Review View Automate (/ Tell me Share Comments
f T — (el x ) T alais Toola
\‘v ] o ‘ N L 23 @ . A | ‘ . I . ‘]l v Analysis Tool
- > - - : = pata Analysis
Get Data (Power Data from Refresh rganization Stocks Sort & Data What-If Outline
Query) Picture Al Filter Tools Analysis ’7 Solver
v
A 8 C D E F G H [ J K L M N
Cost per |Reach per | S6 lwgt quing Tong sb nguai
1 Media Ad Ad céo (Decision) Téng chi phi QC tiép cin
2 Newspapery  $2,000 15,000 2 4000 30000
3 Radio $1,000 30,000 4 4000 120000
4 Television $500 50,000 5 2500 250000
5 Online $1,500 20,000 5 7500 100000
6 18000|Tong chi
7 Tong s6 ngudi dat dw 500000
8
9 "Cost per Ad" (chi phi mdi quing cho) dé ciip dén sb tidn mi mét cong ty
10 hofic t6 chirc phai cﬁ. lni dé ding hoac phat mt quang cdo duy nhit trén
11 ™ot phuong tign truyén thong cy thé
12 | *Reach per Ad" (s8 ngudi tiép cin mdi quing cdo) 14 khii niém dé cip dén
13 56 lugng ngudi hoiic ho gia dinh ma mdt quang cdo cu thé cd thé tiép can
14 duge khi duge phat trén mdt phuong tign lru)v.n Lhmlg Diy 12 mdt chi sn Cell Reference: Constraint:
15  quan trong trong linh vyrc quing cdo va tiép thi, giGp céc nha quan Iy tiép 1 ol
L i 34 i quc i G r A0 che pam e ‘ruyén théng SheetlisEs6 || <= |v|[ 100000 -]
17
18 Add Cancel OK
19
20
21
22
23
24
25
26
27

Tiép tuc khai bao tit ca cac rang budc ¢ trén cua X2, X3, X4 va Téng chi phi <100,000$
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Va by gio c6 thé click “OK” dé két thuc viéc khai bao cac diéu kién rang budc cho Solver va quay tré

lai hop thoai Solver Parameters:

Home Insert Draw Page Layout Formulas Data Review View Automate ) Tell me
: - et == i | B | BB | ¢H
Y - I > U — L
Get Data (Power Data from Refresh jani Stocks Sort & Data What-If Outline
Query) Picture All Filter Tools Analysis
D2
A ] C D E 3 G H 1 )
Cost per | Reach per sé lwgt quing ﬂng 56 ngudi

, Ad Ad cio (Decision) | TO"8 hi phi QC tidp cin

2 Newspapery  $2,000 15,000 2 4000 30000

3 Radio $1,000 30,000 4 4000 120000

4 Television $500 50,000 5 2500 250000

5 Online $1,500 20,000 5 7500 100000

6 18000 | Tong chi phi

7 Tong sb ngudi dat dug 500000

8

9 "Cost per Ad" (chi phi mdi quing céo) dé cip dén s tién ma mt cong ty [ J Solver Parameters
10 hodc t6 chirc phai chi trd dé ding hodc phit mt quing céo duy nhat trén
11 m{t phuong tign truyén thong cy the.
5 I _ = SetObjective: $GS$7 -
= "Reach per Ad" (s6 ngudi tiép ciin mdi quang cdo) 12 khai ni¢m dé cip dén

$6 lugng ngudi hodc hd gia dinh ma mdt quing cdo cy thé co thé tiép cin ; “ %
14 dugc khi duge phat trén mét phuong tién truyén thong. Dy 1 mdt chi s To: © Max Min Value Of:
15 quan trong trong linh vyre quang cdo va tiép thi, gip céc nha quan Iy ticp
16 thi dan}l: gid hiéu qua clia viée dau tr vio céc phwong tién truyén thong By Changing Variable Cells:
nhau.
17 $D$2:5DS5 -
18 o
19 Subject to the Constraints:
i? | $DS2 <= 50 Add
2 1.5D$2 >=10 i
4 $D$3 <= 60
23 $D$3 >= 20 change
24 $D$4 <= 100
25 $D$4 >= 30 Delete
26 $D$5 <= 150
27 $DS5 >= 20
28 SES6 <= 100000 Reset All
29
30 Load/Save
31
32 Make Unconstrained Variables Non-Negative
33 X .
= Select a Solving Method: | GRG Nonlinear || Options
35
36 Solving Method
;; Select the GRG Nonlinear engine for Solver Problems that are smooth
nonlinear. Select the LP Simplex engine for linear Solver Problems,
39 and select the Evolutionary engine for Solver problems that are non-
ab smooth.
41
42
a3
Close Solve

Analysis Tools

FZ Data Analysis

? Solver

M

Hinh 3.11. Khai bdo day di rang budc va phwong phdp gidi trong Solver

Va ding quén rang click vao “ make unconstrained Variables Non-negative” va phuong phap chiing ta

dang str dung 14 quy hoach tuyén tinh (select a Solving method : Simplex LP).
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Home Insert Draw Page Layout Formulas

[T

Data Review View

Automate

Close

/ Tell me Share

Analysis Tools

> & Data Analysis
Get Data (Power Data from Refresh Stocks Sort & Data What-If Outline 75
Query) Picture Filter Tools Analysis ¢ Solver
A B C D E F G H J K L M
5 Cost per |Reach per | S6 lrgt quing Téng chi phi QC Tbng sb nguwdi
1 | Media Ad Ad céo (Decision) St tidp cin
2 Newspapery $2,000 15,000 2 4000 30000
3 Radio $1,000 30,000 4 4000 120000
4 Television $500 50,000 5 2500 250000
5 Online $1.500 20,000 5 7500 100000
6 18000 [Téng chiphi |
7 Tén, ngudi dat dwg), 500000
8
9 "Cost per Ad" (chi phi mdi quing cdo) & cip dén sb tién ma mot congty | @ Solver Parameters
10 | hofic t chire phi chi tra dé diing hojc phat mt quang céo duy nhit trén
11  mot phurong tién truyén thong cu thé.
12 . " . Set Objective: SGs7 -
= I"Re:lch per Ad" (s ngudi tiép ciin mdi quéng cio) 1 ki pqq m & cip dén
13 |56 lugng ngudi hodic h gia dinh ma mdt quing cio c Luw w thé tiép cin 5
14 |Qupe kit durge phit trén mt phuromg tién fruyén théng. Dy 13 mit chi s To: © Max Min Value Of:
15 quan trong trong linh virc quing cdo va tiép thi, gilip céc nha quan 1y tiép
16 | thi dinh gi hi¢u qua ciia vige diu tr vio cic phurong tién truyén thong By Changing Variable Cells:
16 khic nhau
17 $D$2:5DSS -
18 i
19 Subject to the Constraints:
29 SD$S2 <= 50 Add
3 $D$2 >= 10
2 $SDS$3 <= 60
23 SDS3 >= 20 Change
24 $DS4 <= 100
25 $DS4 >= 30 Delete
26 $DS5 <= 150
27 $SD$S5 >= 20
28 SES6 <= 100000 Reset All
29
30 Load/Save
31
32 Make Unconstrained Variables Non-Negative
33
34 Select a Solving Method: Simplex LP Options
35
‘, Solving Method
iq Select the GRG Nonlinear engine for Solver Problems that are smooth
: nonlinear. Select the LP Simplex engine for linear Solver Problems,
39 and select the Evolutionary engine for Solver problems that are non-
40 smooth.
41
42

Solve

Hinh 3.12. Khai bdo mé hinh tuyén tinh va diéu kién khong am trong Solver

Céac dic diém Solver nhu hinh trén, cac nat “Change” va “Delete” dugc st dung khi can thay ddi hodc

xba cac diéu kién rang budc. Luu y 1a nit “Reset All” s€ x6a tat ca céc nhap li€u trong hop thoai Solver

Parameters va dugc st dung trong trudng hop khai béo tat ca lai tir dau.

Cuoi cung chung ta dang lam viéc véi mo hinh quy hoach tuyén tinh c6 cadc moi quan hé gitra cac bién

56 1 hoan toan tuyén tinh, sau khi kich niit “Options” trong hop thoai Solver Parameters s& xuat hién hop

thoai Solver Option nhu sau:
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Hinh 3.13. Khai bdo mé hinh tuyén tinh va diéu kién khéng ém trong Solver

-
Solver Options ﬁ
Max Time: saconds [ oK ]
Tterations: 100 [ Cancel |
Precision: 0,000001 | LoadModel... |
Tolerance: 5 Y [ Save Model... ]
Convergence: 0,0001 [ Help ]
Assume Linsar Model [7] Use Automatic Scaling
Assume Non-Negative [] show Tteration Results
Estimates Derivatives Search
@ Tamgent @ Forward @ Mewton
(™) Quadratic (™) Central (™) Conjugate

Khi click vao check box “Assume Linear Model” thi c6 nghia da khai bao v&i Solver 1a mé hinh tuyén
tinh, con néu click vao check box “Assume Non-Negative” thi c¢6 nghia 1a khai bao véi Solver cac bién
s6 ra quyét dinh s& khong dugc am. Chon Solver dé quay trd vé hop thoai Solver Parameters va click nut
“Solver” thi Solver s& bat dau thuc hién cac vong 1ap phép thir can thiét va s& hién cau thong bao “Setting
up problem...” khi c6 sai sot trong qua trinh thuc hién, va néu nhu khong c6 mét sai sot nao thi chi sau

mot vai gidy Solver s& hién ra thong bao dd hoan tat nhu trong hop thoai “Solver Results” duéi day:

Hinh 3.14. Bao cdo Answer Report cua Solver cho bai toan quang cdo

Solver Results ﬁ

Sohver found a solution.  All constraints and optimality

conditions are satisfied. Reports
Answer -
_ P Sensitivity
'G':K EDhl"E SDIth B
; Keep r jon; Limits
() Restore Original Values >

| ok | | cancel | | savescenaro.. | | Hep |

Luu ¥ rang phai doc can than cac ciu théng bao dau tién ctia hop thoai ndy, vi Solver ludn cho ra hop

thoai thong bao “Solver Results” giéng nhau ngoai trir hai cAu théng béo phia trén ciia hop thoai:
- Solver da tim ra giai phap.

- Tat ca cac diéu kién rang budc va diéu kién toi wu hoéa dugc théa man.
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Néu khong tim thay 2 cdu nay thi c6 nghia Solver da bi 15i trong khi thuc hién tién trinh t6i wu hoa mé
hinh quy hoach tuyén tinh. Trong tinh hung nay c6 thé click “help” dé tim cac thong tin bo sung, thudng
la cac thong tin khai bao khong thoa dang trong hop thoai Solver Parameters, hodac xem lai nhitng cong

thirc trong mo hinh bang tinh vi c6 thé vi pham nhimng quy tic da dé ra.

Néu Solver hoan tit céng viéc cia minh thi thong diép béo ra phai nhu hinh & trén va chon “Keep
Solver Solution” d¢ nhan két qua hodc “Restore Original Values” dé bo nhiing két qua ma Solver vira tinh
toan va gitt nguyén gié tri bién sd quyét dinh ban dau trude khi Solver khoi dong. Néu chon “Keep Solver
Solution” thi ciing c6 thé tity chon mét trong ba loai Report, theo d6 Solver sé& tw dong cho ra bao céo tong
thé két qua dat duoc. Sau khi click “Answer” s& xuat hién mot bao cao ¢ trong sheet riéng co tén 1a
“Answer Report 17 néu nhu tén nay chua dugc st dung truoc do, dé c6 thé tu do dinh dang, Iuu lai hoac

in ra.
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WMicrasaft Excel 16.66 Answer Repart
Woarksheet: [Book1]Sheet 1
Report Created: 7/10/24 21813 PM
Result: Salver found a salution. All constraints and aptimality canditions are satisfied.
Solver Engine
Engine: Simplex LP
Solution Time: 856.448 Seconds.
Iterations: 1 Subproblems: 0
Salver Options
Max Time Unlimited, Iteratians Unlimited, Precision 0.000001
Max Subpraoblems Unlimitad, Max Integ er Sals Unlimited, Integ er Talerance 1%, Salve Withaut Integer Canstraints, Assume NonNegative

Ohjective Cell (Maxg
Cell Name Original Value  Final Value
SGS7 Tang s8 ngudi dat dwge Tdng s& nguwdi Hép can 4150000 4150000

Variable Cells

Cell Name Original Value  Final Value Integer
S0S? Newspapers S8 |lwat quang cda (Decisian) 10 10 Cantin
5053 Radia 58 luat quang caa (Decisian) 20 20 Cantin
SOS4 Television 58 | ot quang cda{ Decision) 50 60 Contin
SOS5 Online 58 lupt quéng céo (Decision) 20 20 Contin

Canstraints

Cell Name Cell Value Farmula Status Slack
SESS TdAng chi phi QC 100000 $E$6<=100000 Binding 0
SO52 Newspapers 58 |weat quang caa (Decisian) 10 SD52<=50 Nat Binding 40
S0S? Newspapers S8 |wat quang cda (Decisian) 10 SD52>=10 Binding a
5053 Radia 58 luat quang caa (Decisian) 20 SD53<=F0 Nat Binding 40
SOS3 Radio S8 luot quang cdo (Decision) 20 SDS3»=20 Binding a
SOS4 Television 58 | ugt quang cdai Decision) 60 SDS4<=100 Nat Binding 40
SOG4 Television 58 |uot quang cdaf Decision) 60 SDS4»=30 Naot Binding a0
SDS5 Online 58 lugt quéng cdo (Decision) 20 $DS5<=150 Not Binding 130
SDS5 Online 58 gt qudng céo (Decision) 20 SDS5»=20 Binding s}

Hinh 3.15. Két qua t6i wu héa chién dich qudng cdo bang Solver

Luu ¥ céc 6 trong cdt G phan anh s6 du s6 lugt quang cdo thay doi cua cac kénh theo cac quyét dinh
t6i ru. Néu sé du 14 0, khi d6 Solver s& théng bao: “binding at Optimality” hodc “binding” ¢6 nghia 1a gia
tri vé trai bang véi gia trj vé phai cta rang budc.

Mo hinh bang tinh gdc luc nay s& xuét hién nhu trong hinh duéi day, theo d6 Solver ghi nhan gié tri tdi
wu cua bién sd quyét dinh x1 va x2, x3, X4 tuong tng la 10, 20, 60,va 20 va s6 nguoi tiép can tdi da tur
chién dich marketing dat duoc 1a 4.150.000 ngudi.

Ghi chii dién giai két qua marketing

Két qua tdi uu khong chi 1a mot bd s6 x1, x2, x3, x4. Nha quéan ly can dién gidi ké hoach hanh
dong: nén mua bao nhiéu quang co & ting kénh, tong ngan sach sir dung la bao nhiéu, rang budc nao
da str dung hét va rang budc nao con du. Néu rang budc ngan sach c6 sé du bang 0, diéu d6 cho thay

ngan sach 1a nguon lyc khan hiém tai nghiém toi wu.
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. Cost per | Reach per | So luot quangcio | _; L Tong so nguwei
Media Adp Adp (]‘)e(c:lisionf Tong chi phi QC t%p cé_‘u?
Newspapers $2,000 15,000 10 20000 150000
Radio $1,000 30,000 20 20000 600000
Television $500 50,000 60 30000 3000000
Onlme 31,500 20,000 20 30000 400000
100000|Téng chi phi
Téng s6 nguoi dat dwyc 4150000

"Cost per Ad" (chi phi mdi | quing cdo) & cip dén sHtin ma mot cbng ty
hofic t6 chure phai chi trd d¢ ding hodc phat mét quang cao duy nhit trén
mot phwrong tién truyén thong cu thé.

"Reach per Ad" (s nguoi tiép cin moi quang cdo) la khai niém dé cap dén
56 Twgng ngwoi hodc hd gia dinh ma mét quing cdo cu thé c6 thé tidp cin
dwoe khi dwoge phat trén mét phu'(mg tién truyen thorlg Dy 1d mt chi so
quan trong trong linh vie quang cdo va tlep thi, oilip céc nha quan Iy tiép
thi danh gia hidu qua cia viée diu tw vao cac phwong tién truyén thong
khac nhau.

Ban khong chi dimng lai véi phan mém Excel ban c6 thé trai nghiém ciing vdi cac ing dung phan mém
khac dé hiéu hon ban chat ctia phuong phap quy hoach tuyén tinh nay duéi day 1a ban code ma ban c6 thé

sir dung dé giai quyét lai toan nay trén ngdn ngit Python trén méi truong VS Code:
import pulp
Ip_problem = pulp.LpProblem("Media_ Selection", pulp.LpMaximize)
x1 = pulp.LpVariable("Newspapers_Ads", lowBound=10, upBound=50, cat="Integer")
x2 = pulp.LpVariable("Radio_Ads", lowBound=20, upBound=60, cat="Integer")

x3 = pulp.LpVariable("Television Ads", lowBound=30, upBound=100, cat='Integer")

x4 = pulp.LpVariable("Online Ads", lowBound=20, upBound=150, cat="Integer")

Ip_problem += 15000 * x1 + 30000 * x2 + 50000 * x3 + 20000 * x4, "Total Reach"




Ip_problem += 2000 * x1 + 1000 * x2 + 500 * x3 + 1500 * x4 <= 100000, "Budget"
Ip_problem +=x1 >= 10, "Min_Newspapers_Ads"

Ip_problem +=x1 <= 50, "Max_Newspapers_Ads"

Ip_problem +=x2 >= 20, "Min_Radio Ads"

Ip_problem +=x2 <= 60, "Max Radio Ads"

Ip_problem +=x3 >= 30, "Min_Television Ads"

Ip_problem +=x3 <= 100, "Max_Television Ads"

Ip_problem += x4 >= 20, "Min_Online Ads"

Ip_problem += x4 <= 150, "Max_Online Ads"

Ip_problem.solve()

print("Status:", pulp.LpStatus[lp problem.status])
print("Number of Newspapers Ads:", pulp.value(x1))
print("Number of Radio Ads:", pulp.value(x2))
print("Number of Television Ads:", pulp.value(x3))
print("Number of Online Ads:", pulp.value(x4))
print("Total Reach:", pulp.value(lp_problem.objective))
Ly do st dung Integer:

Trong bai toan nay, x1, x2, va x3 dai dién cho so luong quang céo trén TV, Radio, va Online. Vi s6

lwong quang cio phai 1a s6 nguyén (khong thé c6 10.5 quang c4o), ching ta dit cac bién nay thudc loai

Integer.

Result - Optimal solution found

Objective value: 4150000.00000000
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Enumerated nodes: 0

Total iterations: 0

Time (CPU seconds): 0.00
Time (Wallclock seconds): 0.02
Option for printingOptions changed from normal to all
Total time (CPU seconds): 0.00
( Wallclock seconds): 0.03
Status: Optimal

Number of Newspapers Ads: 10.0
Number of Radio Ads: 20.0
Number of Television Ads: 60.0
Number of Online Ads: 20.0

Total Reach: 4150000.0

Bai toan marketing gitup ngudi hoc thay rd cach tdi wu héa ngan sach truyén thong. Két qua téi vu
khong chi cho biét s quang c4o nén mua ¢ timg kénh, ma con phan anh mirc d6 hiéu qua twong doi giira
chi phi va kha ning tiép can. Tuy nhién, trong thuc té, pham vi tiép can khong phai tiéu chi duy nhat;
nha quan Iy con can can nhéc chit luong tiép can, mirc do trung lap nguoi xem, d6 phu hop véi khach

hang muc ti€u, tan suat quang cdo va hi¢u tng bao hoa truyén thong.

Vi vy, bai toan marketing trong chuong c6 thé duoc ding nhu budc khéi dau dé ngudi hoc hiéu tdi
vu héa dinh luong, sau d6 mo rong sang cac tiéu chi phi dinh luong. Pay 14 diém quan trong trong quan
tri: md hinh gitp d& xuét phuong an tot theo dir liéu da cho, con quyét dinh cubi ciing can két hop thém

kinh nghiém thi trudong va chién lugc thuong hiéu.
3.2.2. Tinh hudng vng dung trong linh vue tai chinh

Gid s ngan hang ABC mudn t6i vu hoa loi nhuén tir viée quan ly céc tai san va n¢ cua minh. Ngan
hang can dam bao rang tai cac thoi diém khac nhau trong twong lai, cac dong tién vao tir tai san s& du dé
chi trd cho céc khoan ng ddo han. Ngan hang c6 ba tai san (Asset 1 va Asset 2, Asset 3) va ba khoan ng
(Liability 1 va Liability 2, Liability 3). Muc tiéu 14 toi da hoa loi nhuan tir tai san trong khi dam bao dap
ung duoc cac khoan ng ¢ hai thoi diém khac nhau.

Dt liéu: don vi tinh 1a ngan USD
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< Tai san:

- Taisan 1: Loi tirc ¢1=0.05 Dong tién vao thoi diém 1 14 100, dong tién vao thoi

diém 2 1a 50.

- Taisan 2: Loi tirc ¢2=0.06, Dong tién véo thoi diém 1 1a 200, dong tién véao thoi

diém 2 12 60.

- Taisan 3: Loi tirc ¢3=0.07, Dong tién véo thoi diém 1 1a 300, dong tién véao thoi

diém 2 1a 70.
% No:

- No 1: Chi phi di=0.04, Dong tién ra thoi diém 1 13 80, dong tién ra thoi diém 2 1a

40.
- No 2: Chi phi d2=0.05, Dong tién ra thoi diém 1 1 150, dong tién ra thoi diém 2 1a
50.
- No 3: Chi phi d3=0.05, Dong tién ra thoi diém 1 1a 200, dong tién ra thoi diém 2 1a
60.

% Vén chi s¢ hiru: E =100
Hay thiét 1ap va giai quyét bai toan 1ap trinh tuyén tinh?
a. Thiét Idp van dé
% Cac bién sb ra quyét dinh
- xi: s tién dau tu vao Tai san i.
- yj: s tién phai tra cho Noj.
< Ham muc tiéu

Muc tiéu cua bai toan nay 1a toi wu hoa quan 1y tai san - ng (Asset-Liability Management - ALM) cua
mdt ngan hang bang cach sir dung phuong phap 1ap trinh tuyén tinh (linear programming - LP). Cu thé,
chung ta s& ap dung LP dé:

- Tbi da hoa Loi nhuan: Xac dinh cach phan bé tai san (nhu von, khoan vay, cac khoan diu tu) sao
cho téng lgi nhuén dat duoc 1a 16n nhét.

- Pam béo tuan thu cac rang budc: Bao gdm cac rang budc vé thanh khoan (cash flow) dé dam bao

rang ngan hang c6 du tién mat dé chi tra cac khoan no (liabilities) vao cac thoi diém cu thé.
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- Toi uwu hoa co cau von: Quyéet dinh ty 1€ gitra von chu sé hiru va von vay dé dam bao tinh 6n dinh

tai chinh va to1 vu hoéa loi nhuan.
- Quan ly rui ro: Phan bo tai san sao cho ngan hang c6 thé chiu dung dugc cac bién dong thi truong
va rui ro tai chinh mot cach hi¢u qua.
- Tém lai, ham muc tiéu do6 1a ngan hang nham muc dich t61 da hoa gia tri rong cua minh (tong tai
san trr di tong ng phai tra).
Maximize Z = Y-, ci * xi - Y7L, dj * yi
trong d6 ci 1a 1oi trc trén tai san i va dj 1a chi phi cia ng phai trd j.
< Cac rang budc cia bai toan

Rang budc dong tién: Pam bao rang tai mdi khoang thoi gian, dong tién vao tir tai san du dé dép ung

dong tién ra cho cac khoan no phai tra.
Cho mbi khoang thoi gian t:

n m
Zait*xi Zijt*yj

pay j=1
trong do ait 13 dong tién vao tir tai san i tai thoi diém t, va bjt 1a dong tién ra cho khoan no phai tra j
tai thoi diém t.
Rang budc Ngan sach: Tong dau tu vao tai san phai bang tong ng phi tra cong véi von chi sé hiru ciia

ngan hang.

n m
le Zy]+E

i=1 j=1

Trong d6 E 1a von chi s& hitu cia ngan hang
Rang budc Khong am
- xi20 v
- ¥z 0V
<+ LP Model:
Str dung dir liéu trén, mo hinh 1ap trinh tuyén tinh (LP) s& la:
Goi:
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+
+

Ham muc tiéu

x1 (s tién dau tu vao Tai san 1)
X2 (b tién dau tu vao Tai san 2)
x3 (b tién dau tu vao Tai san 3)
y1 (s6 tién phai tra cho Ng 1)
y2 (s6 tién phai tra cho No 2)

y3 (sb tién phai tra cho Ng 3)

Maximize Z = 0.05x1+ 0.06x2 + 0.07x3 — 0.04y1— 0.05y2 - 0.05y3

Cac rang bugc

+

b. Thiét ldgp mé hinh bang tinh

X1, X2, X3, Y1, Y2, y3=>0

Xi+x2+Xx3 = y1+y2 +y3+100

55x1+ 60x2 + 75x3 = 40y1 + 50y2 + 60y3

150x1+ 500x2 + 300x3 > 400y1 + 400y> + 300y3

Tir cac dir liéu trén ta co thé dé dang thiét 1p mo hinh bang tinh cho Ngan hang

Bon vi: ngan USD  |Asset 1 Asset2  |Asset3 Liability 1 |Liability 2|Liability 3
Loi tire/Chi phi 0.05 0.06 0.07 -0.04 -0.05 -0.05
Dong tién vao/ra
thoi dicm 1 150 500 300 400 400 300
Dong tién vao/ra
thoi didm 2 55 60 75 40 50 60
S6 tién dau tu/ tra
ne ? ? ? ? ? ?
Dong tién?\vﬁ o/ra 0 0 0
thoi diem 1
Dong tienovﬁ o/ra 0 0 0
thoi diem 2
Rang budc ngin sach| #VALUE! 100 H#VALUE!
Objective 0
Hinh 3.16. Mdu bang tinh ban dau cho badi todn qudn 1y tai san - ng
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Nhu vay 1a hé sb6 “2” 1a diéu ching ta can tim dya trén céc rang budc da thiét lap & trén theo dir kién
ctia tinh huéng.
Chung ta hiy thir gia dinh rang s6 tién dau tu/tra no lan luot 13 5 cho tit ca cho 3 tai san va 3 no tai

ngan hang thi diéu gi s& xay ra? Va liéu rang diéu d6 da 1a giai phap t6i wu chua ?

Don vi: ngan USD  |Asset 1 Asset 2 Asset 3 Liability 1|Liability 2 |Liability 3
Loi tivc/Chi phi 0.035 0.06 0.07 -0.04 -0.05 -0.05
Dong tién vao/ra
¢hod didm 1 150 500 300 400 400 300
Dong tién vo/ra 55 60 75 40 50 60
thoi diém 2
S6 tién dau tu/ tra
ny 3 5 5 ol 5 5
Dong tién vao/ra 4750 5500 750
thoi diem 1
Dong tienovfm/ra 950 750 200
thoi diem 2
Rang budc ngiin sich 15 115 -100
Objective 0.2

Hinh 3.17. Bang tinh kiém tra phwong dn thir trong bai todn quan Iy tai sdn - no'

Chac chan mot diéu la c6 thé dé dang nhin thdy rang cac rang budc ma bai todn yéu cau déu khong dam
bao duoc. Cho nén két luan rang diéu cac giai phap chung ta gia dinh chua phai la giai phap toi vu ma ta
mong muén. Vay cé cach nao dé tim ra phuong phép tdi wu cho tinh huéng ctia mé hinh bai toan quy
hoach tuyén tinh nay khong? Pé giai quyét van dé nay, ban co thé sir dung cic cong cu phan mém nhu
Excel Solver, R-studio, LINGO, hodc Python véi thu vién PulLP.

< Toi wu héa bang Solver

Ban hiy thyc hién ddy du cac budc vé ki thuat nhu vi du & phan trén dé chung ta c6 duoc két qua nhu

hinh du¢i day:
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Hinh 3.18. Két qua Solver cho badi todn quan Iy tai san - no

Don vi: ngan USD  |Asset 1 Asset 2 Asset 3 Liability 1|Liability 2 |Liability 3
Loi tic/Chi phi 0.05 0.06 0.07 -0.04 -0.05 -0.05
Dong tién vao/ra
tho dibm 1 150 500 300 400 400 300
Déng tién vio/ra 55 60 75 40 50 60
thoi diém 2
S6 tién diu tw/ tra
no 0 0 400 300 0 0
N 120000 120000 0
thoi diem 1
DUl N 30000 12000 18000
thoi diem 2
Rang budc ngin sach 400 400 0
Objective 16

Twong ty nhu vy ban khong chi dimg lai véi phan mém Excel ban c6 thé trai nghiém cung véi cac

mg dung phan mém khac dé hiéu hon ban chat ctia phuong phap quy hoach tuyén tinh nay duéi day 1a

ban code ma ban c6 thé sir dung dé giai quyét lai toan nay trén ngén ngit Python trén méi truong VS Code:

import pulp

prob = pulp.LpProblem("Asset Liability Management", pulp.LpMaximize)

x1 = pulp.LpVariable("x1", lowBound=0, cat='Continuous')

x2 = pulp.LpVariable("x2", lowBound=0, cat="Continuous')

x3 = pulp.LpVariable("x3", lowBound=0, cat='Continuous')

y1 = pulp.LpVariable("y1", lowBound=0, cat='Continuous')

y2 = pulp.LpVariable("y2", lowBound=0, cat='Continuous')
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y3 = pulp.LpVariable("y3", lowBound=0, cat="Continuous')

prob += 0.05*x1 + 0.06*x2 + 0.07*x3 - 0.04*y1 - 0.05%y2 - 0.05*y3 , "Objective Function"

prob += 150*x1 + 500*x2 + 300*x3 >= 400*y1 + 400*y2 +300*y3, "Time 1 Cash Flow"

prob += 55*x1 + 60*x2 + 75*x3>=40*y1 + 50*y2 + 60*y3, "Time 2 Cash Flow"

prob +=x1 +x2 + x3 <=yl +y2 + y3 + 100, "Budget Constraint"

prob.solve()

print("Status:", pulp.LpStatus[prob.status])
print("Objective (Profit):", pulp.value(prob.objective))
print("x1:", x1.varValue)

print("x2:", x2.varValue)

print("x3:", x3.varValue)

print("y1:", yl.varValue)

print("y2:", y2.varValue)

print("y3:", y3.varValue)
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Result - Optimal solution found

Status: Unbounded

Objective (Profit): 16.000000000000004
x1: 0.0

x2:0.0

x3:400.0

y1:300.0

y2:0.0

y3: 0.0

Y nghia ciia két qua:

Trang thai két qua: ban in & trén béo “Status: Unbounded” (bai toan khong bi chin). Day chinh 1a diu
hiéu can luu ¥: khi ham muc tiéu 13 t6i da hoa va rang budc ngan sach & dang < (cho phép dau tu/vay
khong giGi han), gia tri muc tiéu vé 1y thuyét ¢6 thé tang vo han, nén chua thé xem la mot phuong an tdi
wu kha thi v& mit quan tri. Pé m6 hinh c6 nghiém t8i wu hitu han va c6 y nghia, can bd sung cac gidi han

trén cho bién dau tu/vay (xem Ghi chii chinh Iy mé hinh tai chinh ngay duéi day).

Loi nhuan t6i da 12 16.0: Ngan hang c6 thé dat dugc loi nhudn t6i da 1a 16 don vi tién & (ngan USD)

khi thuc hién chién luoc nay.
Chién luogc dau tu:
Pau tu 0 don vi tién té vao Asset 1.
Pau tu 0 don vi tién té vao Asset 2.
Pau tu 400 don vi tién té vao Asset 3.
Chién lugc vay ng:
Vay 300 don vi tién té tir Liability 1.

Vay 0 don vi tién té tir Liability 2.
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Vay 0 don vi tién té tir Liability 3.

Két qua nay cung cép cho ngéan hang mot ké hoach cu thé dé ti da hoa loi nhuén, déng thoi dam bao

cac rang budc ve dong tién vao/ra va ngan sach dugc thoa man.

Goi y nang cao khi ap dung mé hinh tai chinh

Trong céc bai toan tai chinh, mé hinh LP can dic biét cht y dén don vi do, thoi diém dong tién va
¥ nghia kinh té ctia bién no. Mot 10 giai ¢6 gia tri toan hoc chua chic dd hop 1y vé tai chinh néu cho
phép vay hodc dau tu vo han. Vi vay, ngoai rang budc dong tién, nén bo sung cac giéi han vé quy mo

tai san, han muc vay, ty 1€ an toan von hoac khau vi rui ro.

Ghi chu chinh 1y mé hinh tai chinh (can quyét dinh ciia tac gia)

(1) Sai 1éch hé s6 so v6i dit liéu d& bai. Phan dit liéu néu rd: dong tién vao cia ba tai san & thoi diém
11a 100, 200, 300 va ¢ thoi diem 2 1a 50, 60, 70; dong tién ra clia ba khoan ng & thoi diém 1 1a 80, 150,
200 va ¢ thoi diém 2 1a 40, 50, 60. Tuy nhién mé hinh dai s6, bang tinh (Hinh 3.16-3.18) va doan ma
Python lai dung cac hé sé 150, 500, 300 va 400, 400, 300 (thoi diém 1) cung 55, 60, 75 (thoi diém 2) —
khong khop véi dir lidu.

Néu 13y dit liéu d& bai lam chuan, hai rang budc dong tién dung phai 13: thoi diém 1: 100x: + 200x:
+300xs > 80y: + 150y2 + 200ys; thoi diém 2: 50x: + 60x2 + 70xs > 40y1 + 50y2 + 60ys.

(2) Rang budc ngan sach khong nhat quan. M6 hinh dai s6 viét dang dang thirc (x1 + x2 + xs = y1 +
y2 + ys + 100), trong khi ma Python lai viét dang <. Hai cach nay cho mién nghiém khac nhau va can
thong nhat.

(3) Trang thai nghiém méu thuin. Ban in két qua ghi dong thoi “Status: Unbounded” va gid tri muc
tiéu 16,0; trong khi phan dién giai lai ghi “Optimal”. V& ban chit, mé hinh t6i da hda ma khong dit giéi
han trén cho bién dau tu/vay s€ khong bi chan. bé nghi: bd sung cac rang budc gidi han trén (vi du han
murc ting tai san, han mirc vay toi da) @& moé hinh c6 nghiém t6i wu hiru han, sau d6 giai lai va cap nhat
ddng bo Hinh 3.16-3.18, doan ma Python va phan dién giai két qua.

Tinh hudng tai chinh minh hoa vai trd ctia quy hoach tuyén tinh trong quan Iy tai san - no. Vé mat
quan tri, muc tiéu khong chi 13 tdi da hoa loi nhuan ké toan ma con phai bao dam an toan thanh khoan,
gi6i han don by va kha ning chiu ri ro. Do d6, néu mé hinh cho phép vay hoidc dau tu khong gi6i han,
két qua c6 thé bi “khong bi chin” va khong thé xem 1a khuyén nghi quan tri kha thi.

Khi sir dung tinh hudng nay dé giang day, nén yéu cau nguoi hoc bd sung cac rang budc thyc té nhu:

han mtrc du tu vao tung tai san, han mic vay tdi da, ty 1¢ von chu s6 hitu tdi thiéu, yéu cAu dy trit thanh
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khoan, hoac giéi han rui ro theo loai tai san. Pay 1a cach giup nguoi hoc hi€u rdng mot mo hinh tai chinh

t6t phai can bang giira lgi nhuan, thanh khoan va rii ro.
3.2.3. Tinh hudng vng dung trong linh virc quan tri sin xuat

Bat ky cong ty san xuat hang hoa mudn toi uu hoa chi phi van chuyén tir cac nha méay san xuat dén cac
kho hang. Pay 1a mot bai toan cdt 161 nhat ma doanh nghiép san xuat hudng t6i. Néu ban 13 mot nhan
vién trong cong ty va nhiém vy ctia ban lién quan dén van dé nay thi ban sé& c6 xay dung ké hoach nhu thé
nao? Ban s& quyét dinh theo cam tinh ctia nhiém vy timg ngay hay 1a xay dung n6 trén mot phuong phap
tinh toan cu thé. Ching ta hiy xét truong hop dudi day dé xem xét va hiéu duoc tmg dung thuc té cua

phuong phap tdi uu hoa dua trén quy hoach tuyén tinh.
Gia sir Cong ty T.A.M c6 4 nha may va 4 kho hang véi cac thong tin cu thé nhu sau:

Cong ty c6 ngudn cung tir nha may 1 c6 kha ning cung cap 25 don vi hang hoa va nha may 2 1a 35, va
nha may 3 1a 30, va nha may 4 1a 15. Nhu cau tai 4 kho hang lan lugt A - 15,B-21,C-15,D-25 (don
vi hang hoa).

Chi phi van chuyén (don vi tién t¢):
- Tir Nha may 1 dén cac kho hang A, B, C, D lan luot 1a 7, 5, 12, 9.
- Tir Nha may 2 dén cac kho hang A, B, C, D lan luot 12 10, 11, 8, 7.
- Tlr Nha may 3 dén cac kho hang A, B, C, D lan luot 14 13, 9, 15, 5.
- Ttr Nha may 4 dén cac kho hang A, B, C, D lan luot 1a 15, 9, 12, 9.
Yéu ciu: Lap mo hinh 1ap trinh tuyén tinh dé xac dinh sb luong hang héa can véan chuyén
tir mdi nha may dén mdi kho hang sao cho téng chi phi van chuyén 13 thip nhat.
a. Thiét ldp van dé
Cic bién s6 ra quyét dinh
Gia str cac 6 bién quyét dinh xij: s6 don vi hang hoa dugc van chuyén tir Nha may i dén Kho hang j.
Ham muc tiéu

Ham muc tiéu cua bai toan nay la toi thi€u hoa tong chi phi van chuyén tir cac nha may dén cac kho
hang. Ham muc tiéu dugc xay dung dya trén chi phi van chuyén va s6 lugng hang héa dugc van chuyén

gitra cac nha may va kho hang. Gia stt c6 m nha may va n kho hang, ham muc ti€u tong quat c6 dang.
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Minimize
n
Z= Z cij * xij
j=1

[Dinh chinh ky hiéu] Do bai todan co ca tap nha mayi =1, 2, ..., m va tdp kho hangj =1, 2, ..., n, ham
muc tiéu tong quat phdi ldy tong kép trén ca hai chi s6: Z =Y (theo i tir 1 dén m) Y (theo j tir 1 dén n) ¢; -

x;. Cdch viét chi véi mét ddu tong theo j nhu trén la chwa ddy di.
Z 1a tong chi phi van chuyén can tdi thiéu hoa.
cij 1a chi phi van chuyén mot don vi hang hoa tir nha may i dén kho hang j
xij 1a s6 don vi hang hoéa duoc van chuyén tir nha may i dén kho hang j.
Céac rang bugc cua bai toan

- Rang budc vé nguon cung: Tong so hang hdéa van chuyén tir moi nha may khong vuot qua

kha ning cung cip ciia nha may do.
Yi=1 Axij < Si Vi=1,2,...,m
Trong d6, Si 1a ngudn cung cap tai nha may i.

- Rang budc vé€ nhu cau: Tong s6 hang hoa nhan duogc tai moi kho hang phai bang nhu cau

cua kho hang doé.
M Axij =D; ¥j=12,...,n
Trong dé, D; 1a nhu cau tai kho hang j.
- Rang budc khong 4m: S6 lugng hang hoéa van chuyén khong thé 14 s6 am.
xij>0Vi=1,2,.. . mvavj=12,...n
e LP Model:
Str dung dir liéu trén, mo hinh 1ap trinh tuyén tinh (LP) sé& la:
Goi:
+ x11 s6 don vi hang hoa dugc van chuyén tir Nha may 1 dén Kho hang A.
+ x12 s6 don vi hang héa dugc van chuyén tir Nha may 1 dén Kho hang B.

+ x13 s6 don vi hang hoa dugc van chuyén tir Nha may 1 dén Kho hang C.
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+
+

Ham muc tiéu

x14 s6 don vi hang hoa dugc van chuyén tir Nha may 1 dén Kho hang D.
x21 s& don vi hang hoa duoc van chuyén tir Nha may 2 dén Kho hang A.
x22 6 don vi hang hoa duge van chuyén tir Nha may 2 dén Kho hang B.
x23 s& don vi hang hoa duoc van chuyén tir Nha may 2 dén Kho hang C.
x24 6 don vi hang hoa duge van chuyén tir Nha may 2 dén Kho hang D.
x31 s& don vi hang hoa duoc van chuyén tir Nha may 3 dén Kho hang A.
x32 6 don vi hang hda duge van chuyén tir Nha may 3 dén Kho hang B.
x33 s6 don vi hang héa dugc van chuyén tir Nha may 3 dén Kho hang C.
x34 O don vi hang hoa duge van chuyén tir Nha may 3 dén Kho hang D.
x41 s6 don vi hang héa dugc van chuyén tir Nha may 4 dén Kho hang A.
x42 O don vi hang hoa dugc van chuyén tir Nha may 4 dén Kho hang B.
x43 s6 don vi hang héa dugc van chuyén tir Nha may 4 dén Kho hang C.

x44 sO don vi hang hoa duge van chuyén tir Nha may 4 dén Kho hang D.

Minimize Z = (7x11+ 5x12 + 12x13 + 9x14) + (10x21+ 11x22 + 8x23 + 7X24 ) + (13x31+ 9x32 + 15%x33 +

5x34) + (15X41+ 9x42 + 12X43 + 9x44)

Céac rang bugc

Rang budc vé cung cap tir cac nha may:

+x11+ X12 + X13 + X14 <25

+x21+ X22 + X203 + X24 < 35

+x31+ X32 + X33 + X34 < 30

+X41+ X42 + X43 + X4 < 15

Rang budc vé nhu cau tai cac kho hang:

+X11t+ X21 + X31 + X41 = 15

+ X2+ x22 +X32 + x42 =21

+ X3t x23 +x33 + x43 =15
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+ X147+ X204 + X34 + X44 =25
Rang budc khong am
xij>0Vvi=1,2,3,4 vavj=1,2,3,4
(chii y ring tt ca cac rang budc déu phai xay ra)
b. Thiét Idp mé hinh bang tinh

Tir cac dir lidu trén ta c6 thé d& dang thiét 1ap mo hinh bang tinh

Nha Kho A |[Nha Kho B |Nha Kho C |[Nha Kho D |Nguon cung

Nha may 1 7.00 5.00 12.00 9.00 25.00
Nha may 2 10.00 11.00 8.00 7.00 35.00
Nha may 3 13.00 9.00 15.00 5.00 30.00
Nha may 4 15.00 9.00 12.00 9.00 15.00
Nhu ciu tai cac kho hang 15.00 21.00 15.00 25.00

Téng s6 don
vi hang héa

A B C D n 2
van chuyen
tir Nha may

Nha may 1 ? ? ? ? 0.00
Nha may 2 ? ? ? ? 0.00
Nha may 3 ? ? ? ? 0.00
Nha may 4 ? ? 1 ? 0.00
Téng sb don vi hang hoa
: 0.00 0.00 0.00 0.00

nhan dwoc tai Kho hang

r 0.00] 0.00]" 0.00f 0.00 0.00

Hinh 3.19. Mau bang tinh ban dau cho bai todn vin tdi

Nhu vay 1a hé s6 “2” 1a diéu chung ta can tim dya trén céc rang bugc da thiét 1ap & trén theo dit kién

cua tinh huong.
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Chung ta hiy thir gia dinh rang sd don vi hang hoa duoc van chuyén tir 4 Nha may dén 4 kho hang

1an lugt 14 5 cho tat ca cho thi didu gi sé xay ra? That don gian 1a chung ta s& rat dé dang biét dugc tong

chi phi van chuyén. nhung liéu rang diéu d6 da 1a giai phap t6i wu chua?

hang

Nha Nha Nha Nha Ngudn
Kho A Kho B Kho C Kho D cung
Nha may 1 7.00 5.00 12.00 9.00 25.00
Nha may 2 10.00 11.00 8.00 7.00 35.00
Nha may 3 13.00 9.00 15.00 5.00 30.00
Nha may 4 15.00 9.00 12.00 9.00 15.00
Nhu ciu tai cac kho
hing 15.00 21.00 15.00 25.00
Tong sb
don vi hang
A B C D héa van
chuyén tir
Nha may
Nha may 1 5.00 5.00 5.00 5.00 20.00
Nha may 2 5.00 5.00 5.00 5.00 20.00
Nha may 3 5.00 5.00 5.00 5.00 20.00
Nha may 4 5.00 5:00 5.00 5.00 20.00
Téng so6 don vi hang
héa nhan dwoc tai Kho 20.00 20.00 20.00 20.00
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165.00 180.00 210.00 225.00 780.00

Hinh 3.20. Bdng tinh kiém tra phwong én thir trong bdi todn vén tdi

Chéc chin mot diéu 14 co thé d& dang nhin thiy ring cac rang budc ma bai toan yéu ciu déu khong dam
bao duoc. Cho nén két luan rang diéu cac giai phap chung ta gia dinh chua phai 1a giai phap t6i wvu ma ta
mong mudn. VAy c6 cach nao dé tim ra phwong phap t6i wu cho tinh hudng cia mé hinh bai toan quy
hoach tuyén tinh nay khong? Dé giai quyét van dé nay, ban co thé sir dung cic cong cu phan mém nhu
Excel Solver, R-studio, LINGO, hoac Python véi thu vién PulLP.

c. Toi uu hoa bang Solver

Ban hdy thuc hién ddy du cac budc vé ky thuat nhu vi du ¢ phan trén dé ching ta c6 duge két qua nhu

hinh dudi day:
Nha Nha Nha Nha Ngudn
Kho A Kho B Kho C Kho D cung
Nha may 1 7.00 5.00 12.00 9.00 25.00
Nha may 2 10.00 11.00 8.00 7.00 35.00
Nha may 3 13.00 9.00 15.00 5.00 30.00
Nha may 4 15.00 9.00 12.00 9.00 15.00
Nhu céu tai cac kho
15.00 21.00 15.00 25.00
hang
Tong sb
don vi hang
A B C D hoéa van
chuyén tir
Nha may
Nha may 1 4.00 21.00 0.00 0.00 25.00
Nha may 2 11.00 0.00 15.00 0.00 26.00
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Nha may 3 0.00 0.00 0.00 25.00 25.00

Nha may 4 0.00 0.00 0.00 0.00 0.00

Tong s6 don vi hang
héa nhin dwgc tai Kho 15.00 21.00 15.00 25.00
hang

Hinh 3.21. Két qua toi wu ciia bai todn vén tdi bang Solver

Tuong tu nhu vay ban khong chi ding lai v6i phan mém Excel ban c6 thé trai nghiém cing véi cac
mg dung phan mém khac dé hiéu hon ban chat ctia phuong phap quy hoach tuyén tinh nay dudi day 1a

ban code ma ban c6 thé sir dung dé giai quyét lai toan nay trén ngdn ngit Python trén moi trudng VS Code:

import pulp

supply = [25, 35, 30, 15]

demand = [15, 21, 15, 25]
costs = [

[7,5,12,9],

[10, 11,8, 7],

[13,9, 15, 5],

[15,9, 12, 9]

warehouses = ['A', 'B', 'C', 'D']

factories = [NM1', 'NM2', ' NM3', NM4']




num_factories = len(factories)

num_warehouses = len(warehouses)

prob = pulp.LpProblem("Transportation Problem", pulp.LpMinimize)

decision_vars = [[pulp.LpVariable(f"x {i} {j}", lowBound=0, cat='"Continuous') for j in

range(num_warehouses)] for 1 in range(num_factories)]

prob += pulp.lpSum([costs[i][j] * decision_vars[i][j] for i1 in range(num_factories) for j in

range(num_warehouses)])

for 1 in range(num_factories):

prob += pulp.IlpSum([decision_vars[i][j] for j in range(num_warehouses)]) <= supply[i],

"

"Supply Constraint {factories][i]

for j in range(num_warehouses):

prob += pulp.lpSum([decision_vars[i][j] for 1 in range(num_factories)]) == demand[j],

"Demand Constraint {warehouses[j]}"

prob.solve()




print(f"Status: {pulp.LpStatus[prob.status]}")

print(f"Total Cost = {pulp.value(prob.objective)}")

for 1 in range(num_ factories):

for j in range(num_warehouses):

print(f" Transport from {factories[i]} to {warehouses[j]}: {decision_vars[i][j].varValue} units")

Result - Optimal solution found

Status: Optimal

Total Cost = 488.0

Transport from NM1 to A: 4.0 units
Transport from NM1 to B: 21.0 units
Transport from NM1 to C: 0.0 units
Transport from NM1 to D: 0.0 units
Transport from NM2 to A: 11.0 units
Transport from NM2 to B: 0.0 units
Transport from NM2 to C: 15.0 units
Transport from NM2 to D: 0.0 units
Transport from NM3 to A: 0.0 units
Transport from NM3 to B: 0.0 units
Transport from NM3 to C: 0.0 units
Transport from NM3 to D: 25.0 units
Transport from NM4 to A: 0.0 units
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Transport from NM4 to B: 0.0 units
Transport from NM4 to C: 0.0 units
Transport from NM4 to D: 0.0 units

Phén phdi hang héa:
- Transport from NM1 to A: 4.0 units: 4 hang héa duoc van chuyén tir NM1 dén kho A.

- Transport from NMI to B: 21.0 units: 21 don vi hang héa dugc van chuyén tir NM1 dén
kho B.

- Transport from NM2 to A: 11.0 units: 11 don vi hang héa dugc van chuyén tir NM2 dén
kho A.

- Transport from NM2 to C: 15.0 units: 15 don vi hang héa dugc van chuyén tir NM2 dén
kho C.

- Transport from NM3 to D: 25.0 units: 25 don vi hang héa dugc van chuyén tir NM3 dén
kho D.

cac tuyén con lai 1a khong nén c6 hang hoa chuyén t6i
Y nghia ciia két qua:
Total Cost = 488: Day 1a tong chi phi van chuyén t6i thiéu dé dép ng nhu cau tai tit c cac kho hang.

Ghi chii chinh 1y vé két qua bai toan van tai

Trong phan dién giai bai toan van tai, bang két qua va ma Python cho thay téng chi phi t6i thiéu 1a
488 don vi tién t¢. Néu van ban c6 dong ghi tong chi phi 1a 800 thi nén hiéu day 1a 1i dién giai can
chinh khi giang day; két qua nhét quan v6i bang Solver/Python 1a 488. Ngoai ra, tong ngudn cung 16n
hon tong nhu ciu nén mé hinh cho phép mot phan ngudn cung khong duoc sir dung, mién 1a moi nhu
cau tai cac kho déu dugc dap ung.

Két qua bai toan van tai va phan phdi cho thiy tong chi phi van chuyén tbi thiéu 1a 488 don vi tién té.
Tét ca céc rang budc vé ngudn cung va nhu cau déu duoc thoa man, va giai phap toi uu da duogc tim thay
v6i viée phan phdi hang hoa tir cac nha may dén cac kho hang theo cach tiét kiém chi phi nhat.

Bai toan van tai 1a vi du dién hinh ciia t6i thiéu hoa chi phi trong chudi cung tmg. Y nghia quan tri
ctia nghiém t6i uu 13 x4c dinh tuyén van chuyén nao nén st dung, mdi tuyén nén van chuyén bao nhiéu
va tong chi phi thip nhét 1 bao nhiéu. Céc tuyén c6 gia tri bang 0 khong nhat thiét 1 tuyén “khong thé
dung”, ma 1a tuyén khong dugc chon trong phuong an toi wu véi dir liéu hién tai.
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Trong boi canh tong ngudn cung 16n hon tong nhu cdu, md hinh cho phép mot phan ning luc cung
g khong dugc sir dung. Day 1a thong tin quan tri quan trong: doanh nghiép c6 du ning luc san xuat
hodc van chuyén, va c6 thé xem xét m& rong thi truong, diéu chinh ké hoach san xuét, hodc t6i uu lai

mang ludi phan phéi néu tinh trang du thira kéo dai.

Poc thém

LAy vi du cong ty C:

Dé co thé dwa ra cac quyét dinh can phai xem xét cac nhan t6 chinh sau day:

1. S6 san pham duoc san xuét va tiéu thu trong mot tuan va phan bu dinh phi don vi (gia
ban trir bién phi don vi) tuan t&i la 568 cho SP1 va 40$ cho SP2.

2. Dé lap rap mot chiéc ghé can cac phy tung g1, g2, g3, g4 va sb luong cac phu ting nay
trong kho c6 gi6i han va khong thé ting thém.

3. Dy trit phu tiing cho ké hoach san xudt trong tuan téi la: phu ting g1 1a 1.280 va phu
tung g2 1a 1.600. SP1 sir dung 8 gl va 4 g2, SP2 str dung 4 gl va 12 g2.

4. Ton kho chan ghé 1a 760 don vi. Mdi chiéc ghé can 4 chan ghé.

5. Ton kho phu ting g3 va g4 1an luot 13 140 va 120 don vi. Mdi SP1 can 1 g3 va mdi SP2
can 1 g4.

6. Theo hop dong thi tong sé lugng san pham san xudt trong tuan khéng duoc thip hon
100 san pham.

Duya vao cac thong sb trén, cong ty C can phai tinh toan sb lwong SP1 va SP2 can phai san
xuat 14 bao nhiéu cho tuan t6i. Ptng dudi goc do ctia md hinh, ban can phai tim kiém mot két
hop t6i uvu SP1 va SP2 duoc san xuét ra hay con goi la ké hoach san xuét toi wu. Chung ta s€
xem xét tinh hudng vi du nay dé co thé dién dat trudc hét dudi dang cac cong thie tdi uu nhu
thé nao. Cu thé nhu 13 quy hoach tuyén tinh va sau dé nhu 1a mé hinh t6i uvu hoa bang Excel.
Vi vy dé thyc hién nhitng ndi dung nay chiing ta phai xac dinh cac diéu kién rang budc va
ham muc tiéu.

Bdng 3.1. Tom tdt tong qudt cdc nhan té
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Loai phu ting SP1 SP2 Ton kho diu ki
gl 8 4 1280
g2 4 12 1600
chan ghé 4 4 760
g3 1 0 140
o4 0 1 120

Cic diéu kién rang bugc:

Déi voi vi du nay chiing ta cd cac rang budc sau:

Goi x1, x2 1an luot 1a sd lugng SP1 va SP2 duoc san XUAt.

S6 lugng gl = 8x1 + 4x>

V6i tong sé phu tiing c6 sin trong kho 13 1280, ta c6 diéu kién rang budc:

8x1+4x2 < 1280 (2.1)

Con s 1280 duogc goi 1a vé phai cia bat dang thire. VE trai cua bat dang thire 16 rang 1a
dugc dua trén x1, x2 va dugc goi 1a ham rang budc.

M&i mot SP1 str dung 4 phuy ting g2 va mdi mot SP2 st dung 12 phu ting g2 va sb lugng
phu tiing g2 c6 san trong kho 1a 1600 don vi, ta c6 ham rang budc thir 2 theo d6 x1, x2 thda
man:

4x1+12x2 < 1600 (2.2)
Tong s6 san pham san xuat khong dugc nhé hon 100 ta c6 rang budc thir 3:
X1 +x2 > 100  (2.3)

MGi 1 san pham 1 va san pham 2 st dung 4 chan ghé, do d6 ham rang budc thi 4:

4x1 +4x2 < 760  (2.4)

M&i 1 SP1 yéu cau sir dung 1 phu ting g3 va m&i mot SP2 yéu cau sir dung 1 phu ting g4,
vay ta c6 ham rang budc thir 5 nhu sau:

x1<140 vaxa < 120 (2.9)

V& mat thuc tién, sb luong san phérn 1 va san phém 2 san xuit ra khong thé 1a sé am, do

vay ta ¢c6 ham rang budc thu 6:
x1>0 vaxz > 0 (2.6)

Toém lai tir vi du ctia cong ty C cho & trén, chiing ta xdy dung duoc cac diéu kién rang budc

nhu sau:
8x1 +4x2 < 1280 (2.1)
4x1 + 12x2 < 1600 (2.2)
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X1+ X2 > 100 (2.3)
4x1 +4x2 < 760 (2.4)
x1 < 140 vaxa < 120 (2.5)
x1>0 vaxz > 0 (2.6)

Ddnh gid bién s6 ra quyét dinh:

Trong mo hinh trude day, viéc dua ra cac quyét dinh ctia mo6 hinh chinh la viéc lua chon
cac cap tri (x1, X2). x1, X2 con dugc goi la cac bién s6 ra quyét dinh boi vi day 1a nhitng thong
s6 dinh luong t6i wu ma cong ty dang tim kiém. Vi du x1 = 6; x> = 5 ¢6 nghia rang quyét dinh
san xuat san pham 1 13 6 don vi va san xuat san pham 2 1 5 don vi. Két qua nay chi thoa man
rang budc 2.1; 2.2; 2.4; 2.5; 2.6 nhung khong théa man rang budc 2.3.

Nhu vay quyét dinh lya chon két hop x1 = 6 va x2 = 5 1a khong kha thi vi né vi pham rang
budc 2.3. S& ¢6 rat nhiéu céac cap gia tri (x1, x2) dugce lya chon s€ vi pham mdt trong sb céc
rang budc va s& cé mot sb cap gia tri (x1, x2) thoa min tat ca cac rang budc. Va nhiing lya
chon hay nhimng quyét dinh nhu vay goi 1a quyét dinh kha thi.

Ham muc tiéu:

Trong tat ca cac quyét dinh c6 thé orc phép hay quyét dinh kha thi thi quyét dinh nao nén
dugc lya chon? Nhu da luu y trude day, tat ca cac mo hinh quy hoach tuyén tinh déu c6 mot
ham muc tiéu va quyét dinh rang bude. Trong vi du nay, céng ty C c6 muc tiéu t6i da hoa loi
nhuén va muc tiéu 1a két hop 2 muc tiéu thanh phﬁn:

1. Tong phan bu dinh phi dat dugc tir doanh s6 SP1.

2. Tong phan bu dinh phi dat dugc tir doanh s6 SP2.

Trong vi du nay, phan bu dinh phi don vi ciia SP1 1 56$ va cta SP2 1a 40$. Chung ta c6
ham muc tiéu sau:

56x1 + 40x2 = tong phan bu dinh phi (2.7)

Luu ¥ rang khi muc tiéu t6i da hoa lgi nhuan chi phu thudc vao mirc doanh s dat dugc thi
didu duy nhat co thé 1am 1a xac dinh muc doanh sb tdi da phu hop véi cac didu kién rang
budc. Con muc tidu tdi da hoa loi nhuan chi phy thudc vao tong bién phi thi tit ca nhirng diéu
c6 thé 1am 14 tdi thiéu hoa chi phi san xuat. Tuy nhién trong vi du ctia chiing ta, ca hai thong
s6 doanh thu va bién phi déu c¢6 anh hudng dén loi nhuan dat dugc, do vay muc tiéu ciia chiing
ta bay gio sé 12 t6i da hoa phan bu dinh phi hon 1a t6i da hoa doanh s6 trong viéc tim kiém loi

nhuan cao nhat.
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Gidi phdp toi wu:

Trong sb nhiing quyét dinh kha thi, s& c6 mot quyét dinh mang lai tong phan bu dinh phi
16n nhét va né dugc goi 1a giai phap cho mo hinh cong ty C hay thuong goi 1a mot giai phap
t6i ru. Do d6 chiing ta tim kiém mot quyét dinh s& t6i da hoa phan bu dinh phi hang tuan
trong s6 quyét dinh kha thi. Nhitng quyét dinh nhu vay duoc goi 1a quyét dinh t6i vu. Do tong
phan bu dinh phi 13 mot ham s theo bién x1 va x2, ching ta xem su dién dat 56x1 + 40x2 nhur
12 mot ham muc tiéu va diéu ma ching ta can 1am 1a tim gia tri kha thi x1 va x2 t61 wu hoa
(trong vi du nay 14 t6i da hoa) ham muc tiéu. Khi d6, muc tiéu cua chung ta, theo mé hinh
lugng hoa, duoc viét nhu sau:

56x1 + 40x2 — max (2.8)

Ham muc tiéu duoc tdi da hoa chi trong pham vi cac gid tri cia quyét dinh kha thi.

Quan sdat mo hinh ciia cong ty C

Chuting ta c6 md hinh cta cong ty C bay gid nhu sau:

56x1 + 40x2 — max (ham muc tiéu)

8x1 + 4x2 < 1280 (gidi han phu tung g1)

4x1 + 12x2 < 1600 (gi61 han phu tung g2)

X1+ X2 > 100 (gi6i han s6 luong SP san xuét ra)
4x1 + 4x2 < 760 (gi6i han s6 lwong chan ghé)

x1<140 vaxz < 120 (gi61 han phu tung g3 va g4)

X1>0 vaxy > 0 (diéu kién s thuc khong 4m)

Luu y rang trong mo hinh & trén, tat ca cdc ham rang budc va ham muc tiéu déu 1a nhimng
ham tuyén tinh theo hai bién s quyét dinh. Va nhu vy do thi biéu dién ctia nhimng ham nay
s& 1a nhitng dudng thang. No6i chung ham tuyén tinh 1a mot ham ma cac bién s6 cua né khong
¢6 s6 mii 16n hon 1, khong la dang tich s6 hay phan sb cac bién sb v6i nhau, dang ham mi,
dang logarit, hay dang lugng giac.

Pung vé phuong dién toan hoc, cac ham sb phi tuyén duoc giai quyét kho khan hon. Trong
cac tmg dung, sttc manh ctia mo hinh tuyén tinh tir sy don gian héa cac mbi quan hé tuyén
tinh (phwong trinh hodc bat phurong trinh) va tir thuc té 14 md hinh tuyén tinh dugc sir dung
nhiéu trong cac tng dung thyc tién khi ma céc nha quan Iy chi c6 mot chut hodc tham chi
khong c6 chut nao kién thtrc nén tang toan hoc. Ddi voi md hinh duge goi la tuyén tinh, cac

yéu t6 quan trong can dugc ghi nhd 1a:
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1. M6t mo hinh tuyén tinh luén luén c6 ham muc tiéu (t6i da hoa hodc tbi thiéu hoa) va
cac diéu kién rang budec.

2. TAt ca cac ham s clia bai toan (trong muc tiéu va trong cac rang budc) déu 1a nhiing
ham sé tuyén tinh.

Cic cin nhdc vé sé nguyén:

Trudng hop khi cac bién s6 ra quyét dinh phai 1 nhitng s6 nguyén, ching ta can nhic mot
trong bon truong hop sau:

1. B6 sung diéu kién s6 nguyén cho mé hinh quy hoach tuyén tinh va diéu nay s& budc mot
hodc nhiéu bién s ra quyét dinh phai 1a nhitng s6 nguyén. M6 hinh nay duoc goi 1a mé hinh
t61 wu hoa sb nguyén hay quy hoach sé nguyén.

2. Céch thirc giai quyét mé hinh twong ty nhu cach thire giai moé hinh quy hoach tuyén tinh
va diéu nay s& thong thuong, chi khac sau d6 ta 1am tron (ching han 13y s6 nguyén gan nhat).
Trong nhiéu truong hop gidi phap don gian nay co thé 1a giai phap khong toi wu.

3. Xem xét vi du ctia cong ty C: chang han néu dap s6 t6i wu 14 70,5 SP1 va 80,25 SP2 ¢
thé dugc hiéu nhu sau: (1) ban 70 SP1mat tuan va dé lai 0,5 SP1 nhu 14 san pham do dang va
s& dugc hoan tat vao tudn sau; va (2) ban 71 SP1 cho tudn sau. Tuong ty san xuit 80,25
SP2/tuan nhung chi ban 80 SP2/tuin va dé lai 0,25 SP2 nhu 14 san pham dé dang.

4, Két qua mo hinh cong ty C xem nhu 13 ding cho muc dich hoach dinh va khong 13 quyét
dinh hoat dong, két qua mé hinh chi mang tinh huéng dan cho viéc dua ra quyét dinh cudi
cling va day 1a diéu can thiét khi ma nhiéu tinh hudng trong thé gidi thuc khong thé dua ra
quyét dinh bang cac mo hinh quy hoach tuyén tinh. Trong thuc tién tit ca cac cach tiép can
trén déu co6 thé duogc Chélp nhén.

Nghé thuit 1ap cong thirc cho méd hinh quy hoach tuyén tinh

Khi chuyén céc tinh hubéng quan tri vao trong mé hinh luong héa chung ta nén tiép can
theo céc budc sau:

1. Dién dat muc tiéu béng tur nglr va do luong két qua thuc hién ciia ham muc tiéu.

2. Dién dat bang tir ngitr moi mdt rang budc, xac 14p cac yéu ciu cua timg rang bude mot
cach cén trong theo d6 nhiing yéu cau nay 1a >; < hay =

Khi d6 budc 1 va 2 cho phép ching ta:

3. Xéc dinh cac bién sb ra quyét dinh.
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Mot diéu rat quan trong la cac bién s ra quyét dinh can dugc xac dinh chinh xéc. Poi ltc
ban cam théy réng c6 mot vai kha nang chon lga. Vi dy, ban nén dién dat mdi mot rang budc
bang nhirng ky hiéu theo bién sb ra quyét dinh, dién dat mdi mot ham muc tiéu bang nhimng
ky hiéu theo bién sb ra quyét dinh.

Chi phi bién déi so véi chi phi chim

Trong thuc tién c6 2 loai chi phi: nhitng chi phi chim va chi phi bién d6i. Chi phi chim
khong duoc dwa vao md hinh t6i wu, chi ¢6 chi phi bién ddi 1a c6 lién quan dén mo hinh tdi
uu.

Chi phi chim 13 nhirng chi phi di bo ra va nhimg quyét dinh trong tuong lai khong thé tac
dong hay stra d6i duoc gi ddi véi nhitng chi phi da bo ra nay. Vi du gia dinh rang mot cong
ty trudc day da mua 800 kg nhom loai 2 va 500 kg nhom loai 1 véi gia tai thoi diém mua 12
5% va 10$/kg. Hién tai cong ty sir dung s6 nhom nay dé san xuét 2 loai SP A va SP B. Van d¢
1a sir dung s nhom nay nhu thé nao cho tbi wu, t6i da hoa loi nhuan khi st dung 1300 kg
nh6ém nay dé san xuat SP A va SP B. Trong cong thic cia mé hinh nay, sb tién d3 bo ra mua
(9000$) s6 nhém trén 1a chi phi chim va né khong duoc dé cap gi dén vi day 1a chi phi da
duoc chi tiéu, do d6 sb luong da dugc mua nay khong con la bién s6 ra quyét dinh nita. Bén
s6 ra quyét dinh lic nay 13 bao nhiéu SP A va SP B nén duoc san xuat va chi phi c6 lién quan
bay gid chi con 1a chi phi san xuit A va B.

Goi K 1a 56 SP A duoc san xuét (bién sb ra quyét dinh).

Goi C 12 s6 SP B duoc san xuat (bién s6 ra quyét dinh).

Gia ban SP A = 10$

Gia ban SP B =30$

Chi phi san xuat A = 48 (Chi phi bién d6i)

Chi phi san xuat B = 12$ (Chi phi bién d6i)

Phan bu dinh phi cia SP A = 10$ - 4$ = 6$

Phan bu dinh phi ctia SP B =308 - 12$ = 18$

Gia dinh rang SP A st dung 1 kg nhom loai 2 va 2 kg nhom loai 1. SP B str dung 3 kg
nhom loai 2 va 5 kg nhém loai 1.

Chung ta ¢6 mo hinh lugng hoa dudi dang bai todn quy hoach tuyén tinh nhu sau:

6K + 18C — max

K+2C < 800
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2K +5C

IA

500

K >0; Cc > 0

Ta c6 chi phi chim 12 90008, 13 chi phi bo ra dé mua nguyén vat liéu nhom trude day. Vay:
Loi nhuén rong = 6K + 18C — 9000

Tim gia tri kha thi cua K va C sao cho 6K + 18C — 9000 — max ciling tuong ty nhu tim
gié tri kha thi ctia K va C sao cho 6K + 18C — max, do vy hang s 9000 c6 thé dugc bo qua.

Toém lai chi phi chim chi c6 tic dong trén cac bao cdo thu nhap cua ké toan va khong cd
vai tro gi trong viéc lua chon cac bién s6 quyét dinh boi vi ban than cac chi phi nay khong ¢
lién quan gi dén cac quyét dinh trong twong lai, chii d& chinh ctia mo hinh. RS rang 1a khong
c¢6 van dé gi khi ban loai bo chi phi chim nay ra khéi ham muc tiéu trong mé hinh. Tuy nhién
s& ¢6 su khac biét néu co su phan bd chi phi chim vao hoat dong san Xuét san phém AvaB
va néu sy phan bd d6 lién quan dén viéc diéu chinh cac hé s6 bién phi trong mé hinh thay vi
chi don gian 14 trir tong chi phi phan bo ra khéi tong chi phi.

Thiét 1ap mé hinh bang tinh cho cong ty C

Quay trd lai vi du vé mé hinh don gian ciia cong ty C, ban can sap xép cac ham rang budc
theo cung loai bét déng thire v6i nhau vi didu nay s€ lam cho viéc st dung Solver dugc thuan
loi hon. Ta co:

56xi1 + 40x2 — max (ham muc tiéu)

Diéu kién rang budc:

8x1 + 4x2 < 1280 (gidi han phu tung g1)

4x1 + 12x2 < 1600 (g161 han phu tung g2)

4x1 + 4x2 < 760 (gioi han s6 luong chan ghé)

X1 < 140 (g161 han phu tung g3)

X2 < 120 (gi6i han phu tung g4)

X1+ X2 > 100 (gi6i han s6 luong SP san xuét ra)
x1>0 vaxz > 0 (diéu kién s6 thuc khong am)

Voi:

x1 12 s6 lugng SP1 duoc san xuét.
x2 12 s6 lugng SP2 dugc san xuét.

Bang tinh cia mé hinh c6ng ty C duoc thé hién trén excel nhu sau:
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A B C D E F G

1 Loaighé SP1  SP2

2  Loinhuin/ghé 56 40 Tong loi nhuan

3 Soleongsanxuat 110 90 $9.760
Cic yéu ciu 2 . Tén kho Tén kho

4 s Tong sit dung N P
vé phu ting ban diu cuoi k¥

5 gl 8 4 1240 < 1280 40

6 g2 4 12 1520 < 1600 80

7 Chén ghé 4 4 800 < 760 -40

8 g3 1 0 110 < 140 30

9 o4 0 1 90 < 120 30

10 Sé ghé Solwong SP - e 1éch

toi thieu
11 San pham ghé 1 1 200 = 100 100
A B C D E F G

1 Loaighé SP1  SP2

2 Loinhuin/ghé 56 40 Tong loi nhuin

3 Solwongsanxuat 110 90 =SUMPRODUCT(B2:C2;B3:C3)
Cic véu ciu x . Tén kho Tén kho

4 2 Tong sit dung A o
ve phu ting ban dan cuoi k¥

5 gl g 4 =SUMPRODUCT(SBS3:3CS3.B3.C3) < 1280 =F3-D3

6 gz 4 12 =SUMPRODUCT(SES3:5C53;B6:C6) < 16800 =F6-Dé

7 Chén ghé 4 4 =SUMPRODUCT(SBS3:5C$3:B7.CT) < 760 =F1.D7

8 g3 1 () =SUMPRODUCT(SBS3.5C83,B3.C8) < 140 =F8-D8

] g4 0 1 =SUMPRODUCT(SBES3.5C83,B%:.C9) < 120 =Fo-Do

10 Sé ghé S0 luong SP -0 Iéch

toi thieun
11 San phé_m ghe 1 1 =SUMPRODUCT(SB33:5C83B11.C11) | > 100 =Dil1-F11
Dat tén:

Trong bang tinh s& c6 mdt vai 6 ca biét dugc str dung dé dat tén. Tén dat nay duoc su dung
nham gitip theo ddi d& dang hon cac dir liéu ciia bang tinh. Myc dich cta viéc dat tén 1a dé
1am rd ¥ nghia cua tit ca cac nhép liéu trong bang tinh. Luu ¥ cac tén dit bd sung trong dong
11 14 nham md ta diéu kién rang budc cudi cing ma rang budc nay khong co lién quan gi dén
s6 du c6 sdn trong hang ton kho.

Cdc hé sé va cdc bién sé ra quyét dinh:

Ngoai trir nhitng 6 dugc dat tén thi nhitg 6 khac s& chita dung nhiing con s6. Thong
thuong nhitng con sb nay sé dai dién:

¢ Gia tri bang s6 cua nhirng thong sé cho trude trong mé hinh quy hoach tuyén tinh.

¢ Gia tri bang s cta 2 bién sb ra quyét dinh. Nhitng gié trj bang s6 nay dugc goi 1a nhitng

gié tri quyét dinh hozc n6i ngan gon chi 1a nhitng quyét dinh.
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Cac cong thurce:

Dé thé hién ham muc tiéu va cac ham rang budc can sir dung cac cong thirc (cot D). Trong
mot vai tinh hubng, nhitng cong thirc chi don gian 1a nhiing gia tri bang sé va co thé duoc
nhap tryc tiép, trong nhitng tinh hudng khéac can phai soan nhiing cong thirc can thiét nay.

Tinh todn mikc dp théa man cdc diéu kién rang bujc:

Trong cac md hinh quy hoach tuyén tinh (LP), ban can quan tim dén mirc d thoa man cac
diéu kién rang budc ctia nhitng rang budc va day 1a thuat ngit dwgec mo ta mirc chénh léch
giita két qua rang budc (vé tréi cia bat dang thirc, ky hiéu LHS: Left-Hand Side) so véi yéu
cau rang budc ban dau (vé bén phai ciia bat dang thirc, ky hiéu RHS: -Right-Hand Side) nham
dam bao chénh 1éch nay khong am.

Néu a < rang budc, sb du s& 1a RHS — LHS.

Néu a > rang budc, s6 du s& 1a LHS — RHS.

Véi a 1a két qua thyc hién diéu kién rang budc cia bai toan.

Mic du 1a tuy chon, viéc tinh toan két qué chénh 1éch nay la rat hiru ich. Vi du nhu trong
hinh 3.1 ta c6 thé thay ngay l1ap tirc 1a ké hoach san xuat dua ra 12 khong kha thi boi vi n6 da
cho ra s6 dur hang ton kho trong 6 G7 1a con s6 4m.

Téi wu héa bing tinh:

Bang cong cu solver ban co thé chuyén bat ky mot mé hinh bang tinh LP ndo sang mo hinh
t6i wu hoa chi voi mot vai click chudt. Hinh sau ddy cho thdy bang tinh da dwoc tdi vu hoa tir

mo6 hinh quy hoach tuyén tinh ctia cong ty C.

A B C D E F G
1 Loaighé SP1  SP2
2 Loinhuin/ghé 56 40 Tong loi nhun
3 SO lwong sanxuat 130 60 $9.680
Cic yéu ciu z . Tén kho Tén kho
4 L Tong sit dung i PO
vé phu ting ban diu cuoi k¥
5 sl 8 4 1280 < 1280 0
6 g2 4 12 1240 < 1600 360
7 Chén ghé 4 4 760 < 760 0
8 g3 1 0 130 < 140 10
9 g4 0 1 60 = 120 60
10 Sé ghé SO lwong S - anh 16ch
toi thieu
11 San pham ghé 1 1 190 = 100 90
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3.1  Mb hinh quy hoach tuyén tinh va lip mé hinh bang bang tinh

Trong phan nay sé& trinh bay cach thuc dat duoc mé hinh cua cong ty C dudi 2 dang nhu
sau:

¢ M5 hinh quy hoach tuyén tinh dudi dang biéu thirc dai s6.

¢ M5 hinh quy hoach tuyén tinh duéi dang bang tinh.

C6 nhitng cau hoi can duoc giai dap: “chung ta c6 thé viét ca 2 mé hinh quy hoach tuyén
tinh dudi dang biéu thirc dai s6 va mo hinh Excel cho mdi tinh huéng quan 1y ma chung ta
dang can giai quyét?” ciing nhu “tai sao chiing ta phai trinh bay mé hinh bang tinh cta cong
ty C nhu chiing ta da 1am?” va cudi cung “ching ta sir dung cong cu Solver dé tim kiém giai
phap tdi wu trong hinh 3.2 nhu thé nao?”

Cau tra 10i tot nhét cho cau hoi thir 1 1a: “Dung vay, khi ching ta di tré nén thong thao thi
chung ta nén str dung ca hai mé hinh quy hoach tuyén tinh (dai s6) va mé hinh bang tinh
tuong tmg (Excel). M6 hinh bang tinh rat hiru ich khi can thé hién mo hinh quy hoach tuyén
tinh, va mo hinh bang tich ddc biét hitu ich cho viéc giai quyét cac tinh hubng mé phong “diéu
gi xay ra néu...?”. Tuy nhién khi ching ta méi 1am quen véi viéc 1ap mé hinh bang bang tinh,
thi viéc 1ap mo hinh tryc tiép tir cac tinh hudng quan 1y ap dung vao cac bang tinh khong phai
14 cach tiép can t6t nhat mic du cach lam nay gitp ban tiét kiém duoc thoi gian. Kinh nghiém
cho thay ban nén lam tryc tiép chi khi ndo ban tré nén that thanh thao voi viée 14p mo hinh
quy hoach myén tinh truc tiép trén Excel, va tot nhat ban nén thuc hién tién trinh 12p md hinh
qua ba budc sau:

1. Viét va sira 16i mé hinh quy hoach tuyén tinh dwéi dang cdc biéu thirc dai s6: Soan ra
trén gidy mo hinh luong hoa, didu nay sé& lam ban tén vai phut nhung s& gitp ba sau nay sira
16i nhanh chéng trén mo hinh Excel. Tién trinh sira 16i trén mo hinh Excel c6 nghia rang ban
s& kiém tra nhitng cong thirc duoc l4p trén bang tinh va tim kiém cac 16i vé mit logic cua cac
cong thuc nay.

2. Tir mé hinh quy hoach tuyén tinh trén gidy da soan, ban chuyén doi va trinh bay vao
trong bang tinh Excel: St dung mé hinh quy hoach tuyén tinh da soan nhu 1a mot chi dan
trong viéc trinh bay bang tinh Excel. Sau d6 1a viéc sira 16i trong cich trinh bay mé hinh Excel
bang cach ¢d gang chon vai gia tri ndo d6 cia bién sd ra quyét dinh dé thay duoc cac sai 15i

c6 xay ra hay khong (su vi pham céc rang budc cta quyét dinh dugc cho 1a kha thi, cac gia tri
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LHS khong thay d6i theo su thay d6i cac bién sb ra quyét dinh, cac 6 do luong két qua thuc
hién...?

3. Cé gdng toi wu héa mé hinh bang céng cu Solver: khi mé hinh duoc 1ap cong thirc khong
chinh x4c thi thudng Solver sé& bao 1i khi thyc hién. Mot lan nita ban phai sira 16i cho mé
hinh va nhiéu khi ban phai quay trd lai bude 1.

Dé tra 16i cho cau hoi thir 2: “tai sao chung ta phai trinh bay mé hinh bang tinh ctia cong
ty C nhu chung ta da 1am?” thi nhu cac ban di biét cach thirc trinh bay mo hinh bang tinh
phan anh 16 nét cac cong thirc trong mo hinh luong héa ma ban da thuc hién & bude 1. Sau
day 1a mot vai 161 khuyén khi can trinh bay mot mé hinh bang tinh:

¢ Mbi mot bién sé quyét dinh duoc trinh bay trong cac 6 khac nhau, thudng duoc nhém
lai v6i nhau theo dong hay cot va mdi mot rang budc duoc trinh bay trong cac dong va cot
riéng ré trong mot bang tinh. (thudng 1a bién s6 ra quyét dinh dugc bé tri theo cot va cac rang
budc duoc bd tri theo dong).

¢ Ngoai trir cach dat tén dugc tiy chon, cac bién sb ra quyét dinh dugc nhém lai voi nhau
theo cac cot/ cac dong lién ké nhau va ngoai trir cach dat tén dugc tuy chon, cac rang budc
dugc nhom lai véi nhau theo cédc dong/cot lién ké nhau.

¢ MJdi 6 bién s6 ra quyét dinh va 6 ham muyc tiéu phai dugc dat tén tai 6 trén cung cua cit
d6. Va mdi rang budc phai dugc dit tén tai 6 bén trai ngoai cung cia dong do.

¢ Cac hé s don vi (vi du phan bu dinh phi don vi hodc chi phi don vi) dugc dit trong cac
6 nam trong cac dong riéng biét lién ngay bén dudi cac bién s ra quyét dinh dé phan anh tac
dong tir nhitng hé s6 nay va cong thirc ham muc tiéu xuat hién gan ké ngay bén canh nhiing
0 nay.

¢ Cac o biénsdra quyét dinh va 6 ham muc tiéu dugc dinh dang ndi bat béng cach t6 nén
hay tao dudng vién (Shading hodc Border) dé tao thuan tién khi doc cac thong tin trinh bay
trong bang tinh.

¢ D61 véi mbi mot rang budc, 6 chira cac thong s lién quan dén bién sb ra quyét dinh
duoc dit tai goc giao nhau giita cot hodc dong chira cac bién sé ra quyét dinh d6 véi nhitng
c¢ot hodc dong chira cac diéu kién rang budc do.

¢ Theo sau cac 0 thong sb trong mdi dong rang budc 1a mot 6 duoc sir dung dé tinh toan

gia tri ham rang budc dat duoc (Vé trai cta bt dang thire rang budc — LHS), 6 ké tiép la cac
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dau bat dang thire va 6 theo sau cudi cung 1a 6 thé hién gia tri giéi han cua rang budc (vé phai
ctia bat dang thirc rang budc — RHS). Ban c6 thé tiiy chon thém mét 6 tinh toan muc chénh
1éch gitra vé bén trai va vé bén phai cta bat dang thirc rang budc va 6 nay duoc cai dit cong
thirc sao cho gié tri cua nd luon luén khong am khi rang budc dugce thoéa man.

O chénh léch = RHS — LHS khi yéu cau LHS < gi61 han rang budc, va

O chénh 1éch = LHS — RHS khi yéu cau LHS > gidi han rang budc.

¢ DAi véi cac rang budc thi 6 thé hién ndi dung ciia vé bén phai bat dang thirc chi duoc
chtra hiang sb hodc cong thirc khong c6 lién quan dén cac bién sb ra quyét dinh. Dé tranh viéc
Solver s& bao 15i sau nay, bat ky mot cong thirc nao cia 6 thé hién noi dung cta vé bén phai
ctia bat dang thuc c6 lién quan truc tiép hay gian tiép tdi cac bién sb ra quyét dinh phai duoc
cat chuyén sang vé bén trai ciia rang budc do.

¢ Khong sir dung ham chirc ning If(), ABS(), Max(), Min()... cac ham phi tuyén khéac
trong nhitng 6 duoc 14p cong thire trong mo hinh quy hoach tuyén tinh. Nhitng ham nhu vay
¢6 thé duoc chap nhén trong nhitng 6 khac trong bang tinh, nhung chi khi gia tri cia né khong
anh huong gi dén viéc tinh toan truc tiép hay gian tiép ctia 6 ham muc tiéu khi Solver thuc
hién tién trinh i wu hoa.

T6i wu héa md hinh cong ty C bang Solver

Céach hoc Solver tot nhat 1a ban can ngéi thuc tap ngay trudc may vi tinh ctia ban. Sau khi
Solver duoc kich hoat, hdp thoai Solver Parameters s€ xuét hién nhu hinh dudi day, luu y
réng Solver ludn mic dinh ché d6 ciia ham muc tiéu 1a “Max”, va dia chi 6 c¢6 ddu nhay luon

xuét hién trong ving dau tién: “Set Target Cell”.

-

Solver Parameters

Set Target Cell: | P

Equal To: @ Max ) Min ) valueof:
By Changing Cells:

o

Subject to the Constraints:

=]
g
2

i

7
i
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tiéu. Trong vi du cong ty C, dia chi nay la 6 D3 (xem hinh sau).

Trong vung déu tién “Set Target Cell”, ban can nhap dia chi 6 chira ndi dung cua ham muc

A B C D E F
1 Loai ghé SP1  SP2
2 Loinhuan/ghé 56 40 Téng loi nhuén
3 Sluongsanxudt 20 80} $4.320]
a Solver Parameters - ——
5 gl Set Target Cell 83 [
6 g2 Equal To: @ Max () Min O Valueof: |0
A 4k F @hx OMn O Valeof: Close.
7 Chan ghe By Changing Cells:
8 g3
3 g4 Subject to the Constraints: ;
: o | |
- Add
10
11 |San phfim ghé -ghange - |
3 -Easet All
12
13
14

Tén kho
cudi kv
800
560
360
120
40

Chénh léch
0

nhanh va chinh x4c hon.

C6 thé thu nho hop thoai Solver Parameters nhu hinh duéi ddy dé thuan tién hon trong

viéc quan sat phén con lai trén bang tinh ciia minh dé tr d6 su dung chudt xac dinh dia chi

A B C D E F

1 Loai ghé SP1  SP2

2 Loi nhuan/ghé 56 40 Tong loi nhudn

3 Séluongsanxuat 20 80 $4.3201

i " To

a Solver Parameters _——

5 gl [ sos3 =)

6 g2 TZ" TOFg = T

7 Chan ghé 4 4 400 < 760

8 o3 1 20 < 140

9 p4 0 1 80 < 120
: S0 lwgng SP

10 50 ghe t6i thiéu

11 San pham ghé 1 1 100 = 100

12

Tén kho
cudi kv
800
560
360
120
40

Chénh 1éch

0

thiéu héa chi phi thi click vao Radio Button “Min”.

Vung ké tiép cuia hop thoai 12 “Equal To”: cho phép khai bao loai t6i uu hoa tng véi 2 vi
tri ciia Radio Button 1a Max va Min. Trong vi du ching ta mudn t6i da hoa loi nhuan ctia cong

ty C, vi vay click vao Radio Button “Max”. Nguogc lai néu muc tiéu két qua thyc hién la tbi

M.Econ Dang Thien Tam

56



Vung ké tiép duoc dit tén 13 “By Changing Cells” cho phép khai bao cac bién sd ra quyét
dinh. Trong vi du mé hinh bang tinh ciia cong ty C thi nhitng bién s6 ra quyét dinh 1a cac 6

B3:C3 duoc khai bao nhu sau:

A B C D E F
1 Loai ghé SP1  SP2
2 Loinhudn/ghe 56 40 Tong loi nhudn
3 Solvongsanxuit! 20 80 $4.320|

Cic véu ciu . T

a4 Solver Parameters _—— &
3 gi Set Target Cell: 083 B Salve
b |gs ual To: . 0
7 | Chén ghé E;ychanging C;b:ﬂax et
8 g3 §B$3:5C53
3 84 Subject to the Constraints: _Optinns
10
11 San pham ghé |
12
13
14

Tén kho
cudi ky
g00
560
360
120
40

Chénh 1éch
0

K¢é tiép phai dinh 15 cac diéu kién rang budc ctia ham muc tidu cho Solver tai viing “Subject
to the Constraints”. Tai phia bén phai ciia ving nay, ban click nit “Add” va hop thoai Add

Constraint cho phép ban khai b4o céc dia chi ciia ham rang budc va giéi han cia rang budc:

LT )

=D = I I = I B

10
11
12
13
14

A B C 0] E F
Loai ghé SP1  SP2
Loi nhuan/ghé 56 40 Tong loi nhuin
S6 luong san xuat 20 go| $4.320|
Cic véu ciu ; . Tén kho
3oL Tong s dung N
véephuting =~ "= ban dau
gl 8 4 480} < 1280
g2 4 12} 1040} < 1600
Chén ghé 4 41 400! < 760
e3 1 0\ 20} < 140
o4 0 o 80} < 120
i ] ong SP
Add Constraint - thiéu
San ph.am ghe Cell Reference: Constraint: 100
| | | pss5:¢pgo <= E
ok | [Lcomed | [ add | [ beb |

G

Tén kho
cudi ky
800
560
360
120
40

Chénh 1éch
0

di nhién ndi dung trong cac 6 nay la cac cong thirc.

Luu Iy rang Solver s& khong chap nhan cong thirc trong ving “Cell Reference”, tat ca cac

nhap liéu vao ving nay déu phai duoc tham chiéu dudi dang dai chi cac 6 trong bang tinh va
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cho phu hop véi nhitng rang budc vira dugce chon nay:

Ké tiép dua con tré vao ving bén phai cia hop thoai “Add Constraint” va dung chudt quét

khéi chon cac 6 vé bén phai cua bit ding thire, 13 cac 6 F5:F9. Sau d6 chon dau bat ding thirc

A B C D E F G

1 Loai ghé SP1  SP2
2 Loinhuan/ghé 56 40 Tong loi nhuan
3 S6 lwong sin xuit 20 go| $4.320|

Cic véu ciu = . Tén kho Tén kho

L T Tong sw dung i LY

4 vé phu tung ban dau cudi ky
5 gl 8 4 480 = 1280 800
6 g2 4 12 1040 = 1600 560
7 Chan ghé 4 4 400 = 760 360
8 g3 1 0 20 = 140 120
9 g4 0 1 80 = 12 40

( : - SP

Add Constraint - @ g @ &
10 L thidu Chéenh lech
11 |San phé.ﬂl ghé Cell Reference: Constraint: 100 0
— | | | sDg5:5D89 <= =$F$5:5F35 ERe
= ok | | cancel|
14 ==

int

15 kin =

hién mot cach tuong tu:

Doi véi diéu kién rang budc con lai tong san pham san xuat ra toi thiéu phai 1a 100 thi thuc

A B C D E F G
1 Loai ghé SP1  SP2
2 Loinhuin/ghé 56 40 Tong loi nhudn
3 | 86 luong san xudt 20 go| $4.320|
i = T kho Tén kho
Add Constraint — @ L -
4 - diu cuoi ki
5 gl Cell Referance: Constraint: 1280 200
6 gz shsi1 = |E| =5Fs11 53 1600 560
7 | Chén ghe [ = ] [ Cancel l [ add l [ Help l 760 360
8 |g3 140 120
9 g4 T ———Oa— 120 40
. S6 lwgng SP
S6 ghé 0 WOR2 Y Chénh léch
10 t0i thién
11 San pham ghé 1 1 100 = 100 0
12

Va bay gid c6 thé click “OK” dé két thuc viéc khai bao cac diéu kién rang budc cho Solver

va quay trd lai hop thoai Solver Parameters:
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A B C D E F G H 1 J K L M N
1 Loai ghé SP1 SP2 ;

2 | Loi nhuin/ghé 56 40 Téng loi nhuin SEARITTEEE i
3 |56 lvong sén xuat 20 ‘SOI $4.320_| . . Set Target Cell: 083 [
Cic véu cau 2 Ton kho Ton kho EqualTo: @ Max ()Mo () Vaheof: |0

acy T i d " 1 L Mo O [ Cose |
4 vé phu ting ong s cung ban diu cuoi ki @ e
5 |gl 8 4 480 < 1280 800 | |sess:scs3 e
6 g2 4 12 1040 = 1600 560|| subject to the Constraints: Options
7 |Chin ghé 4 4 400 < 760 360|| [eDs11>=sre1t o] [Caad
8 g3 1 0 20 < 140 120]| FEEEEEEEEED
9 g4 0 1 80 < 120 40 = Resetal
i g $6 lwegng SP " Delete

s6 ghé 0 MONE ST Chénh léch Heb
10 toi thiéun
11 | San pham ghé 1 1 100 = 100 0%

\

Céac dic diém Solver nhu hinh trén, cac nit “Change” va “Delete” dugc st dung khi can
thay ddi hodc xba céac diéu kién rang budc. Luu y 1a nat “Reset All” s€ x6a tat ca cac nhap
liéu trong hop thoai Solver Parameters va duoc sir dung trong trudng hop khai bao tét ca lai
tlr dau.

Cudi cing chung ta dang lam viéc v6i mé hinh quy hoach tuyén tinh c6 cac mdi quan hé
giita cac bén sb 1a hoan toan tuyén tinh, sau khi kich nut “Options” trong hop thoai Solver

Parameters s& xuat hién hop thoai Solver Option nhu sau:

’
Solver Options @
Max Time: seconds [ 0K ]
Iterations: 100 [ Cancel ]
Precision: 0,000001 | LoadModel... |
Tolerance: 3 Yo [ Save Model. .. ]
Convergence: 0, 0001 [ Help ]
Assume Linear Model [ use Automatic Scaling
£ssume Non-Negative [] Show Iteration Results
Estimates Derivatives Search
i@ Tangent @ Forward @ MNewton
(7 Quadratic () Central () Conjugate

Khi click vao check box “Assume Linear Model” thi c6 nghia da khai bao véi Solver 1a
mo hinh tuyén tinh, con néu click vao check box “Assume Non-Negative” thi c¢6 nghia la khai
béo véi Solver céac bién sb ra quyét dinh s& khong dugc 4m. Chon Solver dé quay tr& vé hop
thoai Solver Parameters va click nat “Solver” thi Solver s& bat dau thuc hién cac vong lap

phép thir can thiét va s& hién ciu théng bao “Setting up problem...” khi c6 sai sot trong qua
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trinh thyc hi¢n, va néu nhu khong c6 mdét sai s6t nao thi chi sau mot vai gidy Solver s€ hi¢n

ra thong bao da hoan tit nhu trong hdp thoai “Solver Results” dudi day:

Solver Results ﬁ

Sohver found a solution.  All constraints and optimality

conditions are satisfied. Reports
Answer -
(@) iKeep Sohlver Solution; sensitivity
i ' Limits
() Restore Original Values »

[ OK ] [ Cancel ] [ Save Scenario... ] [ Help ]

Luu y rang phai doc can than cac cau thong bao dau tién ciia hop thoai nay, vi Solver ludn
cho ra hop thoai thong bao “Solver Results” giéng nhau ngoai trir hai cau thong béo phia trén
cua hop thoai:

¢ Solver da tim ra giai phap.

¢ Tét ca cac diéu kién rang budc va diéu kién t6i vu hoa duoc thoa man.

Néu khong tim thay 2 cdu nay thi co nghia Solver di bi 15i trong khi thyc hién tién trinh
t6i vu héa md hinh quy hoach tuyén tinh. Trong tinh hudng nay c6 thé click “help” dé tim cac
thong tin bd sung, thuong 1a cac thong tin khai bao khong thoa dang trong hop thoai Solver
Parameters, hodc xem lai nhitng cong thirc trong mé hinh bang tinh vi c6 thé vi pham nhiing
quy tac da dé ra.

Néu Solver hoan tit cong viéc ctia minh thi thong diép bao ra phai nhu hinh & trén va chon
“Keep Solver Solution” dé nhan két qua hoac “Restore Original Values” dé bo nhing két qua
ma Solver vira tinh toan va giit nguyén gia tri bién s6 quyét dinh ban dau trude khi Solver
khoi dong. Néu chon “Keep Solver Solution” thi ciing ¢ thé tily chon mét trong ba loai
Report, theo d6 Solver s& tu dong cho ra bao cao tong thé két qua dat duoc.

Sau khi click “Answer” s& xuat hién mot bao céo & trong sheet riéng co tén 1a “Answer
Report 17 néu nhu tén nay chua dugc st dung trude do, dé co6 thé tu do dinh dang, luu lai

hoac in ra.
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A B C D E F G H |
1 Microsoft Excel 12.0 Answer Report
2 'Worksheet: [C.xlIs]solver
3 |Report Created: 28/07/2011 2:44:39 PM
4
5
6 Target Cell (Max)
7 Cell Name Original Value Final Value
8 SDS3 58 lwong san xudt Tang loi nhudn 54.320 $9.680
9
10
11 Adjustable Cells
12 Cell Name Original Value Final Value
13| SB53  SA lwgng san xudt SP1 20 130
14| 5C53 58 lwgng san xudt 5p2 80 60
15
16
17 Constraints
18 Cell Name Cell value Formula Status  Slack
19| 5DS5 gl Tong sk dung 1280 5D55<=5F55  Binding o
20 5D56 g2 Tong sl dung 1240 5DS6<=5F56  NotBinding 360
21| SDS57 Chan gh& Téng stf dung 760 SDS7<=5FS7  Binding o
22| 5DS58 g3 Tongsldung 130 5DS8<=5F58 Mot Binding 10
23| 5D59 g4 Tong sir dung 60 5D59<=5F59 Mot Binding 60
24 | 5DS11 San phdm ghé S8 ghé 190 5DS11>=5F511 Mot Binding 90

Mo hinh bang tinh gbc lic ndy s& xuat hién nhu trong hinh duéi ddy, theo d6 Solver ghi

nhan gia trj toi wu cta bién s quyét dinh SP1 va SP2 tuong Gmg 13 130 va 60 va loi nhuan tbi

da dat duoc 1a 9.68089.
iy B (=] E G

1 |Loai ghé sSP1 sSPZ2
2 |Loinhuin/ghé 56 40 Téng loi nhuin
3 | S& lrong san xuit 130 50 $9.680

Cfic véu ciu Téng siv dung Tom k{ll:l Tf’iq kho
a vé phu ting ban diu cudi k¥
5 g1 8 4 1280 = 1280 q
6 o2 4 1z 1240 = 1600 361
7 | Chan ghé 4 4 760 < TE0 q
B g3 1 o] 130 = 140 14
s | g4 0] 1 60 = 120 &1
o S6 ghé S‘:: g;rf:i%flj Chénh 1éch
11 | San phAm ghé 1 1 190 = 100 od

tri v€ trai bang vadi gid tri ve phai cua rang budc.

Luu ¥ cac 6 trong cot G phan anh sé du ton kho thay doi theo cac quyét dinh t6i wu. Néu

s6 du 14 0, khi d6 Solver s& thong bao: “binding at Optimality” hodc “binding” c6 nghia 1a gia
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3.3. Mé rong y nghia quan tri ciia nghiém t6i wu

Nghiém t61 vu khong nén dugc hi€éu don gian 1a mot bd so do Solver tra v€. Trong quan tri, nghi¢m
to1 uu 1a mgt phuong an hanh dong: san xuat bao nhi€u, dau tu bao nhi€u, mua bao nhi€u quang cao, van
chuyén theo tuyén nao hodc bo tri bao nhiéu nhan vién. Vi vay, sau khi cé két qua, nguoi hoc can

chuyén céac con s6 thanh khuyén nghi quan tri cu thé.

Mot rang budc dugc goi 1a rang budce chat khi tai nghiém tdi uu, vé trai bé'mg ding vé phai. biéu nay
thuong cho thay ngudn luc d6 da duoc sir dung hét hodc yéu cau d6 dang quyét dinh bién ciia phuong an
tdi wu. Ngugc lai, néu rang budc con s6 du, nguf‘m luc twong Gng chua phai 1a yéu t6 khan hiém tai

phuong an hién tai.

S6 du rang budc giup nha quan ly hiéu muc d6 linh hoat con lai. Trong bai toan san xuat, s6 du ton
kho cho biét nguyén vt liéu ndo con lai sau ké hoach ti wu. Trong bai toan marketing, s6 du ngan sach
hoic gi6i han kénh quang cio cho biét liéu doanh nghiép con kha niang mo rong chién dich ¢ kénh do
hay khong. Trong bai toan van tai, sé du ngudn cung cho biét nha may nao chua can sir dung hét cong

suat.

Bang 3.3. Y nghia quén tri ciia mot s6 loai rang budc thwong gip

Loai rang bugc Cau héi quan tri Cach dién gii sau Solver
Rang budc ngan Ngan sach con du hay da dung Neéu dung hét, ngan sach co the 1a
sach hét? nguodn luc giéi han; néu con du, can

xem rang budc khac dang khong ché

muc tiéu.
Rang budc san Cong suat, lao dong, may moc Giup quyét dinh c6 nén tang ca,
xuat hoac ton kho con du bao nhiéu? thué ngoai, mua thém vat tu hodc dicu

chinh danh muc san pham.

Rang budc thi Nhu cu t6i thiéu/toi da da dat Gitp tranh san xuat vuot kha ning
truong chua? tiéu thu hoac khong dat cam két thi
truong.
Rang budc tai Dong tién co dii dép (mg nghia HO tro kiém soéat thanh khoan, don
chinh vu khong? bay tai chinh va mirc chiu rui ro.
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Rang budc van tai Tuyén nao duogc chon, tuyén Gitip thiét ké ké hoach phan phbi
nao khong dugc chon? tiét kiém chi phi va nhan dién tuyén

kém hiéu qua.

3.4. Khung dién giai két qua Solver theo ngdn ngir quan tri

Dé tranh tinh trang chi bao cdo két qua dudi dang “x1 = ..., x2 =...”, nguoi hoc nén sir dung khung
dién giai gdm nam budc sau:

Budc 1 - Néu quyét dinh téi vu: trinh bay rd mdi bién quyét dinh twong tmg voi hanh dong nao trong

thuc té.

Budc 2 - Néu gia trj muyc tiéu: cho biét tong loi nhuén, tong chi phi, tong tiép can hoic tong hiéu qua

dat duoc.
Budc 3 - Kiém tra tinh kha thi: x4c nhan toan bd rang budc déu dugc thoa man.

Budce 4 - Xac dinh rang budc chit va s6 du: chi ra nguon luc nao da dung hét va ngudn luc nao con

du.

Budc 5 - Pua ra khuyén nghi quan tri: giai thich nha quan 1y nén trién khai phuong an nhu thé nao va
can luu ¥ rai ro nao khi ap dung vao thuc té.
MAu céu dién giai két qua
“Theo két qua Solver, phuong an t6i wu 1a ... Khi 4p dung phuong 4n nay, doanh nghiép dat ... Toan
bd rang bude déu duoc thoa man. Rang budc ... 1a rang budc chat, cho théy ... Rang budc ... con s6 du,

cho thiy ... Vi vy, vé mit quan tri, doanh nghiép nén ... déng thoi can kiém tra thém ... trude khi trién

khai.”

3.5. Phan tich @9 nhay vacac truong/hop dic biét ciia nghiém quy hoach tuyén tinh

Tim dugc nghiém tdi wu méi chi 1a mot nira cong viéc. Trong thuc té, cac hé sb ciia md hinh — loi
nhuan don vi, chi phi don vi, lugng ngudn lyc sin c6 — thudng duge ude lugng va cod thé thay ddi. Phan
tich d6 nhay (sensitivity analysis) tra 10i cdu hoi: néu mot dit liéu dau vao thay doi thi nghiém toi wu va
gia tri muc tiéu thay ddi ra sao, va trong pham vi nao thi phuong an hién tai van con t6i vu. Excel Solver
cung cip san bao cio Sensitivity Report di kém Answer Report, gitip nha quan Iy danh gia mirc do “viing”

ctia quyét dinh truéc bién dong dir liéu ma khong phai giai lai mé hinh nhiéu lan.
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3.5.1. Gia bong (shadow price) cua rang bugc

Gia bong (con goi 1a gia mo hay shadow price) cia mot rang budc 1a mirc thay dbi ciia gia tri ham muyc
tiéu toi uu khi vé phai (RHS) ciia rang budc d6 ting thém mot don vi, trong diéu kién cac dit liéu khac gii
nguyén va muec thay doi nam trong khoang cho phép. Mot nguyén tic quan trong: chi nhitng rang budc
chat (binding, tirc vé trai bang vé phai tai nghiém t6i uu) méi ¢ gia bong khac 0; cac rang bude con sb

du (slack > 0) c6 gia bong bang 0 vi viéc néi thém ngudn luc chua ding hét khong cai thién muc tiéu.

Y nghia quan tri ctia gia bong rat truc tiép: nd cho biét mirc gia t6i da ma doanh nghiép nén sin long
tra dé c6 thém mot don vi ngudn luc khan hiém. Trong bai toan marketing, gia bong ctia rang budc ngan
sach chinh 1a s6 ngudi tiép can tang thém cho mdi ddng ngan sch bd sung — néu gi tri nay cao hon chi
phi huy dong vén thi viéc ting ngan sach 1a dang gia. Trong bai toan san xuat cua cong ty C, gia bong cuia
rang budc phu ting gl cho biét phan bu dinh phi ting thém néu c6 thém mot don vi g1, tir 46 hd trg quyét

dinh c6 nén mua thém vat tu hay khong.

3.5.2. Chi phi giam (reduced cost) ciia bién quyét dinh

Chi phi giam (reduced cost) ciia mot bién quyét dinh 1a muc cai thién can thiét cua hé sé muc tiéu cia
bién d6 dé bién bat dau nhan gia tri dwong trong nghiém tdi wu. Nhimng bién da c6 gia tri dwong tai nghiém
t61 wu ludn c6 chi phi giam bang 0. Nguogc lai, mot bién dang bang 0 (khong duoc chon) c¢é chi phi giam
cho biét: trong bai toan t6i da hoa, loi nhuan don vi ciia phuong 4n d6 phai tang thém it nhét bang gia tri
nay thi viéc dua n6 vao san xuit moi tré nén co loi. bay la cong cu hitu ich dé tra 101 cau hoi “vi sao mot

san pham/kénh/tuyén lai khong dugce chon” va “can thay doi dicu ki¢n dén muc nao dé né dugce chon”.

3.5.3. Khoang dao dong cho phép ciia hé séwva doc bao cdo Sensitivity Report

Béo cao Sensitivity Report gdm hai phan. Phan Variable Cells trinh bay, véi mdi bién: gia tri tbi wu,
chi phi giam, hé s6 muc tiéu hién tai va murc ting/giam cho phép (Allowable Increase/Decrease) cua hé
s6 d6 — tirc khoang ma hé sb muc tiéu c6 thé thay d6i ma nghiém tdi wu (dinh t6i wu) khong doi. Phan
Constraints trinh bay, voi mdi rang budc: gia tri vé trai tai nghiém, gid bong, vé phai va khoang cho phép
cua vé phai dé gia bong con hi¢u lyc. Khi doc bao cdo, nguoi hoc can luu v hai diéu: thtr nhét, cac khoang
cho phép thuong chi dang khi thay d6i mot hé s6 tai mot thoi diém; thir hai, trong truong hop nghiém suy

bién, gia bong va cac khoang nay co thé khong duy nhét va can dién giai than trong.
3.5.4. Bon truong hop dic biét ciia nghiém quy hoach tuyén tinh

Khong phai md hinh nao ciing cho dung mot nghiém tdi wu “dep”. Nguoi hoc can nhan dién bon trudng

hop dic biét sau dy, vi mdi truong hop c6 thong diép quan tri riéng va doi hdi cach xir Iy khac nhau.
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Hop 3.2 - Bon trwdng hop dic biét ciia nghiém LP

1. V6 nghiém / khong kha thi (infeasible): khong ton tai phuwong an ndo thoa mén dong thoi tat ca
rang budc (mién nghiém rdng). Solver bao “Solver could not find a feasible solution”. Thong diép quan
tri: cac yéu cau dang mau thuin nhau — can ndi 10ng mot rang budc, ting ngudn luc hodc xem lai dit
liéu.

2. Khéng bi chin (unbounded): ham muc tiéu c6 thé ting (hodc giam) vo han vi thiéu rang budc
chan theo hudng t6i wu. Py chinh 14 tinh hudng gip ¢ bai toan quan 1y tai san - ng khi cho phép dau
tu/vay khong gioi han. Thong diép quan tri: mé hinh thiéu gi6i han thuc t& (han murc, cong suit) — can
bd sung rang budc gi6i han trén.

3. Vo s6 nghiém toi wu (alternative optima): khi duong murc ciia ham muc tiéu song song véi mot
canh rang budc chat, tdn tai nhiéu phuong an cung cho gia tri muc tiéu tdi uu. Thong di€p quan tri:
doanh nghié€p c6 thém tu do Iya chon — c6 thé chon phuong an phuy hop tiéu chi khac (én dinh, rai ro
thap, dé trién khai) ma khong mét mat muc tiéu chinh.

4. Nghiém suy bién (degeneracy): mot bién co s¢ nhan gia tri 0 tai nghiém ti wu (thuong do s6
rang budc chat nhidu hon sé bién). Khi d6 gid bong c6 thé khong duy nhat va phén tich do nhay can
dugc dién giai than trong. Thong diép quan tri: can kiém tra lai tinh 6n dinh cta 10i giai trude khi dua

vao gid bong dé ra quyét dinh noi nguon lyc.

Co s& toan hoc clia cac nhan dinh trén 1a tinh 161 ciia mién nghiém kha thi: vi moi rang budc tuyén tinh
déu xac dinh mot ntra khong gian 16i nén giao ctia chung — mién nghiém — 13 mét tap 161 (da dién 161).
Dinh Iy co ban cua quy hoach tuyén tinh khang dinh rang néu bai toan c6 nghiém tdi vu hitu han thi ludn
tdn tai mQt nghi¢m t6i wu ndm tai dinh (diém cuc bién) cua mién nghiém. Day la Iy do thuat toan don hinh
(Simplex) chi can duyét qua cac dinh thay vi v sé diém trong mién, va ciing 1a nén tang dé hiéu vi sao

nghiém t01 wu cla céc bai toan trong chuong luon roi vao giao di€ém cua nhitng rang budc chat.

TOM TAT VA GHI NHO CHUONG 3

Bing 3.4. Checklist kiém tra mé hinh truéc khi chay Solver

Néi dung kiém tra Cau héi cén tra 10

Bién quyét dinh Céc bién d3 c6 don vi do 13 rang chua?

M.Econ Dang Thien Tam 65



) O muyc tiéu c6 thay d6i khi thay doi bién quyét
Ham muc tiéu

dinh khong?
MBJi rang budc di tach rd LHS, dau rang budc
Rang budc
va RHS chua?
D3 khai bao bién quyét dinh khong 4m trong
Khong am
Solver chua?
; Cé6 dung IF, ABS, MAX, MIN hoac tich cua
Tuyén tinh

hai bién trong viing mé hinh khong?
Bién nao bit budc 1a sé nguyén da duoc khai

S6 nguyén
bao Integer chua?

, Solver c6 bao tim thay nghiém t6i wu va thoa
Két qua » . )
man rang budc khong?
. Két qua da dugc chuyén thanh khuyén nghi
Dién giai ] ;
quan tri cu thé chua?
Chuong 3 nhan manh rang 1ap mé hinh t6i vu héa la qua trinh chuyén héa mot van dé quan tri thanh
hé théng bién quyét dinh, ham muc ti€u va rang budc. Mt mé hinh t6t khong chi tim dugc nghiém tbi
wu ma con giup nha quan Iy hiéu rd ngudn luc ndo dang khan hiém, rang budc nao dang gi6i han

phuong 4n va quyét dinh t6i vu c6 thé trién khai trong thue té hay khong.

Khi sir dung Excel Solver, ngudi hoc can phan biét rd 6 muc tiéu, 6 bién quyét dinh va ving rang
budc. Véi mé hinh tuyén tinh, phuong phap Simplex LP 13 lwa chon phut hop. Sau khi Solver tra két qua,
can doc thong bao trang thai, kiém tra lai cac rang budc, xem x¢&t s6 du hodc mirc vuot, va dién giai két
quéa bang ngdn ngir quan tri thay vi chi ghi lai cac con s6.

Mot 161 phd bién khi hoc quy hoach tuyén tinh 1a 1ap ding cong thirc toan hoc nhung b tri bang tinh
khong 10 rang, khién Solver kho khai bao hodc dé sai tham chiéu 6. Vi vay, nguoi hoc nén bét dau béng
mo hinh dai s6 trén gidy, sau d6 chuyén sang bang tinh, kiém tra bang mot vai gid tri thir va cudi ciing
méi ti uu hoa.

CAU HOI VA BAI TAP CHUONG 3

Phan ciu héi:

Ciu 1: Céc dic diém cua bai toan quy hoach tuyén tinh?
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Ciu 2: Trudng hop khi cac bién s ra quyét dinh phai 1a nhimg sé nguyén, cach giai quyét van dé nay

nhu thé nao?
Ciu 3: Nghé thuat 1ap cong thirc cho mé hinh quy hoach tuyén tinh?
Phan bai tip:

Ciu 4: Str dung cong cu Solver tim phuong an tdi uvu cho cong ty Blue Ridge Hot Tubs va VBT trong

bai tap cudi chuong 2.

Ciu 5: Tap doan Electrotech san xuét hai thiét bi dién kich thudc cong nghiép d6 1a: May phat dién va
méy bién thé. Ca hai san pham nay déu doi hoi phai bat dién va chay thir trong sudt qua trinh lap rap. Mdi
may phat dién can 2 gio dé bat dién va 1 gid chay thir va c6 thé duoc ban véi loi nhuan 1a 2508. Mdi may
bién thé can 3 gid bt dién va 2 gid chay thir va c6 thé duoc ban véi loi nhuan 1a 150$. Co sin 260 gio
dung cho viéc bat dién va 140 gio cho viéc chay thir trong giai doan san xudt tiép theo va Electrotech

mubn t6i da hoa lgi nhuén.
a) Lap cong thirc dang bai LP cho bai toan nay. Tim 10i giai bang Solver?

b) Gia str rang Ban quan 1y Electrotech quyét dinh ho can san xuét ra it nhat 1a 20 may phat dién va 20

méy bién thé. Lap cong thirc dang bai LP cho bai toan nay. Tim 16 giai bang Solver?

Ciu 6: Cong ty thuc pham Springer Dog d3 sdy kho thuc phdm banh coc tir hai loai thanh phan. Hai
loai thanh phan nay (A va B) cung cip hai lugng protein va vitamin khac nhau. Ctr 1 don vi thanh phan A
cung cép 16 don vi protein va 4 don vi vitamin trén 1 pao banh céc (1pound = 0,454kg). Ctr 1 don vi thanh
phan B cung cap 8 don vi protein va 8 don vi vitamin trén 1 pao banh céc. Chi phi don vi thanh phan A
va B 1an luot t6n 0,5$ va 0,2$. Cong ty ndy mudn san pham ctia ho phai chira it nhat 20 don vi protein va
6 don vi vitamin mdi pao banh coc va cang ré cang tt. Lap cong thirc dang LP cho bai toan? Tim phuong

an ti wu bang Solver?

Cau 7: Bill’s Grill 1a mot nha hang duoc wa chudng ndi tiéng véi mén hamburger. Chu ctia hang, ong
Bill, d4 tron 14n giita thit bo va thit lon twoi xay véi mot thanh phan bi mat ma khién cho mén “hamburger
¥4 dugc quang cdo 1a khong co nhiéu hon 25% m&. Bill ¢ thé mua thit bo v&i 80% trong luong 1a thit,
20% trong lwong 1a m& voi gia 0,85$ mot pao ( 1 pound = 0,454kg). Ong ta c¢6 thé mua thit lon véi 70%
trong luong la thit va 30% trong luong 1a md véi gia 0,65% mat pao. Bill mudn tim cach dé xac dinh ty 1€
trong luong thit bo va ty 18 trong lwong thit lon dé dem tron 14n nhau sao cho ¢6 thé t6i thiéu chi phi ma
khong c6 qua 25% trong luong 1a md. Lap cong thirc dang LP cho bai toan va xac dinh dap an t6i uu bang

Solver?
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Ciu 8: Giam doc Marketing cho san pham soda Mountain Mist can quyét dinh phai c6 nhiéu chuong
trinh quang c4o truyén hinh va quang cdo trén tap chi dé hoat dong trong qui t6i. Mdi churong trinh quéng
c4o truyén hinh ton 5.000USD va dy kién sé& tang luong ban 1én 300.000 chai soda. Mdi quang cdo trén
tap chi ton 2.000USD,duy kién tang luong ban 1én 500.000 chai. Tong cong tén 100.000USD dé chi phi
cho quang céo trén truyén hinh va tap chi. Tuy nhién, Mountain Mist mudn riang tong chi phi s& khong
nhiéu hon 70.000USD cho quéang c4o truyén hinh va khéng nhiéu hon 50.000 USD cho quang céo trén
tap chi. Mountain Mist kiém duoc 1oi nhuan 14 0,05 USD mdt chai soda ma n6 ban ra. Lap cong thtic dang

LP cho bai toan va xac dinh dap an tdi wu bang Solver?

Cau 9: Cong ty khai thac moé GeoThern s¢ hitu hai mo khai thac ma méi mo cung cap 3 mirc do than
da khac nhau: mue dg cao, trung binh va thép. Sudt mdi g0 van hanh, mo thu nhét cung cép 6 tan than da
cip do cao, 2 tAn cap do trung binh va 4 tan cap do thap. Mo thir 2 cung cép 2 tin than d4 cip do cao, 2
tan cap do trung binh va 8 tin cip do thdp mdi gio van hanh. Tén 200$ mbi gior dé van hanh mo thir nhat
va 160$ mdi gio cho mo thi 2. Bé dép tng hop dong v6i mot nha may nang luong dia phuong, GeoThern
phai cung cip it nhat 12 tan than d4 murc do cao, 8 tin mirc d trung binh va 24 tin mirc d6 thap mdi ngay.
M&i mo s& phai hoat ddng bao nhiéu gio mdi ngay dé GeoThern cung cép than cho nha may ning lugng

theo céch it ton kém nhat?

Céu 10: Van dung phuong phép 14p mé hinh bang bang tinh, tim phuong 4n t6i wu cho cac bai tap tir

cau 5 dén cédu 10 trong chuong 2?
BAI TAP VAN DUNG BO SUNG

Bai tap bo sung 1. Mot doanh nghiép c6 hai san pham A va B. Mdi san pham A dem lai loi nhuan 30,
can 2 gio may va 1 gio lao dong. Mdi san pham B dem lai loi nhuén 45, can 3 gio may va 2 gio lao dong.
Doanh nghiép c6 120 gid may va 80 gio lao dong. Hay 1ap mé hinh LP, giai bang Solver va dién giai

nghiém toi uu.

Bai tap bd sung 2. Mot cong ty can Iwa chon s quang céo trén Facebook, TikTok va YouTube dé tdi
da hoa sb luot tiép can voi ngan sach 200 triéu dong. Mdi kénh c6 chi phi, mirc tiép can va gi6i han sd

quang cao khac nhau. Hay tu thiét ké dir liéu, 14p mo hinh bang tinh va kiém tra rang budc ngan sach.

Bai tap bo sung 3. Mot nha may can van chuyén hang tir ba ngudn cung dén bdn diém cau. Hay lap

md hinh van tai tong quat, néu rd bién xij, ham muc ti€u toi thiéu hoda chi phi va céc rang budc cung - cau.

Bai tap bo sung 4. Hay chon mdt vi du trong thyc té hoc tap hodc cong viéc cua ban cod thé mo hinh
héa bang quy hoach tuyén tinh. Trinh bay van d¢, bién quyét dinh, ham muc tiéu, rang budc va hudng dan

cach khai bao trong Solver.
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PHAN BAI GIAI MAU
Bai gidi miu 1:

Mot cong ty dang 1én ké hoach thué dat dé trong cdy canh véi nhu cau vé dién tich nhu sau:

Néam 1 2 3 4 5

. 1 1 1 2
Nhu cau dién tich (hecta) 7
2 0|5 0

Dé dap ung dugc nhu cau dién tich ndy, mot cong ty dia phuwong dd dong ¥ cho thué véi sé luong dién

tich tuy y véi thoi han thué tuy y theo bang dudi day:

D6 dai hop dong thué (ndm) 1 2 3 4 5

3 6 1 1 1

Gi4/ 1 hecta (don vi tién té)
00 | 50 | 000 | 250 | 470

Lap mé hinh bang phuong phap bang tinh véi gia dinh rang mdi bién s ra quyét dinh bang 2 hecta?

Nhan xét, giai thich vé tinh kha thi cia phuong an nay?

Bai giai:

Thoihanthwé |1 |1 |1 |1 |1 |2 22|23 |3 ]| 3| 4| 4] 5

Batddutienam | 1 | 2 |3 |4 |5 2 4|1 2 3 1 2 1

Dién tich (hecta)| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2 2 2 2| 2] 2|TéNG

Pon gid/hecta | 300]300[300]300| 300/ 650] 650|650 650| 1000| 1000| 1000| 1250| 1250| 1470| 22140

TIEU CHI CAC YEU TO RANG BUOC TONG GH| CL
1 1] of o o o 1] o o o 1 o o 1 o 1 0= | 12 2
2 ol 1| o o of 1l 1] of o 1 1 o 1 1 1 16|= 7] -9
3 ol o 1/ of of of 1] 1] o 1 1 1 1 1 1 18= | 10| 8
4 ol o o 1] of of o 1 1 o 1 1 1 1 1 16)= | 15| -1
5 ol of of of 1 o o o 1 o o 1 o 1 1 10= | 20| 10

Nhan xét: Phuong 4n da cho khong kha thi vi khong théa méan diéu kién rang budc cta bai toan.
Bai giai mau 2:
Mot cong ty san xuat 6 chung loai san pham (SP) v6i dinh mic sir dung chi tiét nguyén vat liéu va

luong t6n kho nguyén vat liéu hién c6 nhu sau:

Nguyén vat liéu Dinh mtrc nguyén vét li¢u Tdn kho
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S S S S S S
P1 P2 P3 P4 | P5 P6

NVLA 3 2 0 0 1 3 1000
NVLB 0 4 2 1 3 2 1200
NVLC 2 2 4 3 0 0 600

2 3 3 2 5 1
L¢i nhuén don vi

$ $ $ $ $ $

Cong ty du dinh rang mirc san xuét toi da d6i véi SP4, SP5, SP6 lan luot 1a 150, 200, 100 san pham.

Hon nita dé dam bao tinh 6n dinh trong san xuét nén tong sd lugng san xuét ctia hai ching loai SP4, SP6

t6i thiéu phai dam bao 13 200 san pham, tong sd lwong san xuat cia hai ching loai SP5, SP6 t6i thiéu 1a

220 san pham. Lap mé hinh bang phuong phap dai s6?

f(x= 2x1 +3x2 +3x3 +2x4 +5xs5
3x1 +2x2 + X5
4x; +2x3  +x4 +3xs5

2x1 +2x2 +4x3 +3x4

X4

X4

X1; X2; X3; X4;X5;X6 > 0

Bai giai mau 3:

X5

X5

Bai gidi:

+ X6

+ 3x6

+ 2X6

X6
+ X6

+ X6

=>

<

IA

IA

IA

IA

IA

v

v

max

1000

1200

600

150

200

100

200

220

Mot cong ty chuyén lap rap cac thiét bi dién tir véi dinh murc sir dung cac linh kién nhu sau:
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S6 lugng cac bg phan
S6 b phan dugc sir dung khi lip rap
Tén bo phan linh ki¢n .
con trong kho Ti Piu Loa
vi dia thung
Khung 500 1 1 0
Dén hinh 300 1 0 0
Loa 670 2 2 1
Bo ngudn 530 1 1 0
Hé thong dién 720 2 1 1
820 760 1050
Lo¢i nhuén don vi (VND)

00 00 00

Biét rang cong ty mudn st dung hét s6 lugng linh kién Loa dé san xuat trong ké hoach sép t4i.

Hay 1ap mé hinh bang phuwong phap bang tinh véi gia dinh rang sé lwong Ti vi, Pau dia, Loa thing
duoc san xuét lan luot 1a 120; 260; 100. Nhan xét tinh kha thi caa phuong én da cho?

Bai giai:
Thiét bi Tivi Diu dia Loa Thiing
SLSX 120 260 100| TONG
LN 82000 76000 105000| 40100000
TIEU CHI CAC YEU TO RANG BUOC TONG GH| CL
Khung 1 1 0 380|< | 500| 120
Dén hinh 1 0 0 120/ | 300| 180
Loa 2 2 1 860|= | 670| -190
Bo ngudn 1 1 0 380|< | 530| 150
Hé thong dién 2 1 1 600|< | 720| 120

Bai giai mau 4:
Mot Cong ty chuyén san xuit kinh doanh kinh chén gié vira nhan mot don dat hang véi cac kich c&

(Chiéu dai x Chiéu rong) theo sd luong cu thé nhu sau:
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T . .

T Kich co So luong (Tam)
1 3mx2m 150
2 2mx2m 250

Hién tai Cong ty chi c6 thé sir dung mot loai tdm kinh sin c6 véi kich ¢& 1a 6mx4m dé dap ung don
hang nay. Chi phi mot tim 6m=4m 1a 2500004 va Cong ty mudn dap tng don hang sao cho tbi thiéu hoa
dugc chi phi. Biét rang cac cach cat ma Cong ty c6 thé sir dung trong viéc dap ung don hang dugc cho

nhu bang duoi day:

T b Cach Cach Cach Cach Cach
Kich c&
T VT 1 2 3 4 5
Ta
1 3mx2m 4 3 % 1 0
m
Ta
2 2mx2m 0 1 3 4 6
m
a. Tim phuong an tdi uu bang céng cu Solver?
b. Lap mo hinh ra quyét dinh bang phuong phap dai s6?
Bai gidi:
a.
Cach cit PVT (Cach 1|Cach 2 |Cach 3|Cach 4 |Cach 5
$6 lwong tim (6mx4m) | Tam 33 4 0 6 37| TONG
Chi phi 10008 250 250 250 250 250| 20000
KICH CcG CAC YEU TO RANG BUOC TONG| [GHAN| CL
3mx2m Cai 4 3 2 1 0 150 150 0
2mx2m Cai ] 1 3 4 ) 250 250 0
b.
f(x)= 250x1 + 250x2+ 250x3+ 250x4+ 250x5 [] min
{4x1 +3x2 +2x3 +Xx4 = 150
X2 +3x3 +4x4 +6x5 = 250
M.Econ Dang Thien Tam 72



Bai giai miu 5:

Mot Cong ty bao dudng xe dang 1ap ké hoach vé st dung lao dong dam bao phuc vu trong céac ca lam
viéc. Theo chinh sach hién tai ciia Cong ty thi mdi nhan vién 1am viéc 2 ca trong mot ngay (Mdi ca 1a 4
gio theo quy dinh cta cong ty), hon nita vi tinh chét cong viéc nén Cong ty quy dinh hai ca lam viéc cua
mot nhan vién trong mot ngay khong duoc lién tiép nhau. Nhu cau nhan vién tdi thiéu lam viéc trong mdi

ca di duoc cong ty xac dinh nhu bang thong ké dudi day:

Nhu cdu nhan vién t6i thiéu
Ca lam viéc Khoang thoi gian
(Nguoi)
1 8h-12h 90
2 12h-16h 120
3 16h-20h 80
4 20h-24h 60

Cong ty dang tinh toan xem tong so luwgng nhan vién toi thiéu can c6 1a bao nhiéu va lén lich lam viéc

dap ing yéu cau trén.
a. Ban hdy gitp cong ty 1ap mé hinh ra quyét dinh bang phwong phap dai s6?
b. Hiy lap mé hinh ra quyét dinh biang phuong phap bang tinh va tim phuong an tdi uu?
Bai giai:
a.

Goi xij 1a s0 lugng nhan viéc 1am viéc trong ca i va ca j: (X13; X14; X24)

f(x)= X13  tX14 + X4 ] min
X13  +Xi4 > 90

X24 > 120

X13 > 80

X14 +Xo4 > 60

X13; X14; X24 > 0 vanguyén 0,5

b.
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Ca lam viéc thir nhit Cal Cal Ca2

Ca lam viéc thi¢ hai Ca3 Ca4 Ca4 TONG

$6 lwong nhin vién o0 0 120 210

CA LAM VIEC CAC YEU TO RANG BUOC | TONG G.HAN CL
Cal 1 1 0 90> 90 0
Ca2 0 0 1 120|= 120 0
Ca3 1 0 0 IE 80 10
Ca4d 0 1 1 120|= 60 60
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