CHUONG 1. BAI TOAN QUY HOACH TUYEN TINH THS. NGUYEN HAI DANG

Chuong 1. BAI TOAN QUY HOACH TUYEN TINH
1.1. Mé dau

1.1.1.Khai niém vé toan Kinh té :

- Todn kinh té hay con goi 1a Kinh té todn hoc 13 mot phan nganh ctia Kinh té hoc
nghién ctru viéc 4p dung toan hoc va phat trién cac k¥ thudt toan hoc dé giai quyét cac
van dé Kinh té hoc.

- Quy hoach tuyén tinh ( linear programming _ LP) 13 bai toan #4i wu hod, trong d6

ham muc tiéu (objective function) va cac rang bugc déu la ham tuyén tinh.

1.1.2. Bai toan quy hoach tong quat

Tim vécto X =(x,,x,,...,x ) lam cuc tiéu (hodc cuc dai) ham s6 f(X), véi cac

dicu kién g, (X)<0,i=1,...m;x, 20, j =Lk, k <n.

min f(X)(max f(X)) (1.1)
véi didu kien | &(X) =00 =Lm; (1.2)
x/ZO,]: ,k,kSn, (1.3)

-Ham £(X) goi 1a ham muc tiéu, cac diéu kién (1.1), (1.2), (1.3) goi 1a cic diéu
kién bugdc cua bai toan.

- Méi vécto X =(x;) €eR" théa man hé diéu kién budc goi 1a mot phuong an.
Ta ki hiéu tap phuong an la M.

- M6t phuong an lam cuc tiéu(hoaic cuc dai) ham muc tiéu goi la phwong dn 10
wu(hodc goi la nghi¢m)cua bai toan.

-Khi f(X) va g(X)(i=1,...,n) 1a cac ham tuyén tinh, M — R" thi bai toan di cho
duoc goi 1 Bai todn quy hoach tuyén tinh (btqhtt).
1.2. Bai toan quy hoach tuyén tinh

1.2.1.Mét s6 mé hinh thuc té

A. Bai toan 1ap ké hoach sian xuit

TRUONG CAO PANG CONG NGHIEP NAM BINH TRANG 1



CHUONG 1. BAI TOAN QUY HOACH TUYEN TINH THS. NGUYEN HAI DANG

MOt co s& c6 thé san xuat hai loai san phém A va B, tir cac nguyén li¢u I, I1, III. Chi
phi timg loai nguyén liéu va tién 13i cia mot don vi san pham, cling nhu duy trir nguyén

ligu cho trong bang sau day:

Nguyén liéu .
: I IT IT1 Lai
San pham
A 2 0 1 3
B 1 | 0 5
Dy trir 8 4 3

Hay 1ap bai toan thé hién ké hoach san xuat sao cho co6 tong so 1ai 16n nhat, trén co

s& du trlt nguyén liéu da co.

Lap bai toan:

Goi X, y lan luot 1a s6 san pham A va B dugc san xuat (x, y >0, don vi san pham).
Khi d6 ta can tim x, ¥ >0 sao cho dat 1ai 16n nhat.
f(X)=3x+5y > max
v6i diéu kién nguyén liéu:
2x+ y<8;
l.y<4;
I.x<3;
Tuc 14 can giai bai toan:
f(X)=3x+5y > max
2x+y=8§;
y<4
x<3;

x,y20;

voi dieu kién:

B. Bai toan phan cong lao dong:

Mot 16p hoc can to chire lao dong voi hai loai cong viée: xuc dat va chuyén dat. Lao
dong cua 16p dugc chia lam 3 loai A, B, C, voi $6 luong lan luot 14 10, 20, 12. Nang suét

cua tung loai lao dong trén tung cong viéc cho trong bang dudi day:

Lao dong
o A(10) | B(20) | C(12)
Cong viéc
Xuc dat 6 5 4
Chuyén dat 4 3 2
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Hay t6 chirc lao dong sao cho ¢ tong ning suat 16n nhat.

Lap bai toan:

Goi x5 1a s6 lao dong loai j 1am cong viéc 1(J=1,2;x;;> 0 nguyén). Khi do, nang suat
lao dong cuia cong viee dao dat sé 1a:
6x,+5x, +4x,;
con chuyén dat s& 14 : 4x, +3x, +2x,,;
Ta thay rang dé co niang sudt 10n nhat thi khong thé c6 lao dong du thira, tic 1a phai
can bang giita hai cong viéc. Vi viy ta co bai toan sau:

6x,, +5x, +4x,, > max;

6x,, +5x, +4x,—4x, +3x, +2x,,=0;
J & . A © A x11+x21:10;
voi diéu kién
X, +x, =20,
X, +x,=12;

C. Bai toan khiu phan thire in:

Mot khau phﬁn thtrc dn c6 khbi luong P, co thé ciu tao tr n loai thirc an. Gia mua
mot don vi thiic an loai j 13 ¢;. Dé dam bao co thé phat trién binh thuong thi khau phan
can m loai chét dinh dudng. Chat dinh dudng thi i can tdi thiéu cho khau phan 1a b, va co
trong mot don vi thue dn loaij 1a a;.

Hoi nén cau tao mot khau phﬁn thirc 3n nhu thé nao dé an da no, du chit dinh
dudng ma co gia thanh ré nhat.

Lap bai toan:

Goi x; (x;>0) 1a s6 don vj thirc an loai j dwoc cau tao trong khau phan. Khi do, gia

thanh cta khau phan la:
f(X)=2¢x;
j=1
Vi phai ¢dam bao thoa man diéu kién du no va duu chét, tic 1a:

Zx =P Zayxj > 1,m.

Ta co bai toan sau:  f(X) = chx/ — min
=t
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voidieukién < Y a,x > b
gy

Ta thay rang ba bai toan trén déu thudc bai toan tong quat.

1.2.2. Bai todn quy hoach tuyén tinh tong qudt
A. Dang hé phwong trinh

Dé nhit quan trong 1ap luan, ta xét bai toan tim cuc tiéu, sau do ta xét cach dua bai

toan tim cuc dai vé bai toan tim cuc tiéu.

* Bai toan tong quat cia QHTT c6 dang :

£(X)=3c x, —>min (1.4)
y ax =b.,i=1,..,k;
jzl s (1.5)
véididukien {3 a,x, > bi=k+1,..,m; (1.6)
x,20,j=1,rr<n; (1.7)

* Chuyén bai toan tim cuc dai vé bai toan tim cuc tiéu :
Neéu gap bai toan tim max, tuc 1a :
f(X)= Z;cjxj — max
=
XeD

thi gilt nguyén rang budc, ta dua n6 vé dang bai toan tim min :
g(X)=—f(X)= _Z‘C-/’x-/ — min
J=

XeD
Chung minh :

Néu bai toan tim min c6 phwong an tdi wu 1a X' thi bai toan tim max ciing co
phuong an téi vu 1a X' va g(X)= - f(X).

That vay, X 13 phuong 4n t6i wu cta bai toan tim min, tic 1a

f(X*):Zn:cjxj SZn:cjx/,VXeD
A
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= —ZI: c,X, 2 Z;cjxj,VX eD
J= J=

hay —f(X')=g(X)2g(X),vXeD
Vay X 1a phuong an tdi vu cia bai toAn max va

n

fmax - Cj'x: :_gmin (18)

j1
B. Dang ma tran

Ki hiéu ma tran hang C =(¢,,c,,...,c,),,, va cac ma tran :

X:(X]’XZ’, .. ')xn) :xl
b = (b],bg, ,bn) ,Tnxl
Trong d6 T ki hi¢u cho phép chuyén vi ma trén

Ta c6 bai toan:

CX— min (1.9)
D AX =b
Vi diéu kién (1.10)
X >0

C. Dang véc to
Ki hi¢u céc véc to:
C=(c1,¢2,...,Cn)
X = (X1,X2,...,Xp)
Ap = (b1,ba,....by)
A = (aj5,a2,...,am) ] = 1,2,...,0.
Ta c6 bai toan: min <CX> (1.11)
xA+x,A+..+xA =4

XX,y X, 20

Véi diéu kién { (1.12)

1.2.3. Dang chinh tic ciia bai todn quy hoach tuyén tinh

Nguoi ta thuong xét bai toan QHTT duédi dang sau:

f(X)=Y¢x —min (1.13)
y a,x, =b,i=1,...,m; (1.14)

voi didu kién | &
x 20,j=1,n; (1.15)
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Bai toan (1.13), (1.14), (1.15) dugc goi 12 Bai todn Quy hoach tuyén tinh dang
chinh tic.
1.2.4. Puwa bdi todn quy hoach tuyén tinh vé dang chinh tic

*Phwong phap: Ta c6 thé dua bai toan tuyén tinh tong quat vé bai toan tuyén tinh

dang chinh tic twong duong nho cac quy tac sau:
e Néu co max f(X) thi d6 thanh {min— f(X)}.

e Néuco bat dang thirc ) a,x, >b, hodc Y a,x, <b, thi ta dua thém an phu
j=t =l

Xp+i >0 ,vO1 hé s6 ham muc tiéu c,,.;= 0 dé co:

n

n
a,x,—x,., =b hoac Y ax +x, =b;
=1 j=1

e Neéu co6 an x; chua rang budc vé dau, thi ta c6 thé thay no bdi hai bién

mdi x.va x.khong am, theo cong thirc:
X=X, - X,

*Cac vi du:
Vidu 1.1
Pua bai toan sau vé dang chinh tac:

min {x1 - X, —x3};
6x,, +5x,+4x,—4x, +3x,, +2x,,=0;
X, +x,+x,=5;

voi dieu kién < x, —2x, + x, < 3;

X, +x,—x, 24

| X, X5 2 0;
Giai:

Ta thay c6 bat dang thic x, —2x, + x, <3 nén ta dua thém an phu x,,x, >0

Mat khac, c6 an x, chua rang budc vé dau, do do ta thay x, bdi x, —x,. Khi d6, bai toan
ban dau dugc chuyén vé dang sau:

(x, —x, +x, —x,) —> min
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X, +x,—-x,+x,=5
X, —2x,+2x, +x,+x,=3

v6i diéu kién : "
X, +x,-x,-x,—x,=4

XX, X,,X,,X,,X, 20

Vidu 1.2

Pua bai toan QHTT sau vé dang chinh tic:
2x, —x, +2x, +x, —2x, > min

X, —2x, +x,+2x, + x, <7(1)
X, +2x,+x,2-1(2)

2x, 4+ x, +3x, 210(3)

X +x,—2x,+x,=20

x,x, 20

12775
(X, <0

vo1 dicu kién

Gidi:
Vi X,, X3 chua rang budc vé dau nén ta thay x, boi x, —x,(x,,x, >0), X3 boi
x, — x,(x;,x, > 0), x, <0nén thay x4 bdi —x,(x, >0).
Vi c6 cac bat dang thirc (1), (2), (3) nén ta thém céc an phu X, X7, Xs.
Tu do, ta dugc bai toan sau:
2x, —(x, —x,)+2(x, —x,) —x, — 2x, > min
—2(x, —x,)+x,—x, = 2x,+x, +x, =7
(x, —x,)+2(x,—x,)—x,—x, =—1
V6i didu kién {2(x, — x,) — x, +3x, —x, =10

X+ (1) = ) = 2(, — %)~ ¥, = 20

X[ Xy Xy Xy Xgy Xy X,y Xy, X5, %, 20

1.3. Mb ta bai toan QHTT va thuit toan do thi
1.3.1. Biéu dién hinh hoc quy hoach tuyén tinh hai bién

Xét bai toan QHTT chuan tic 2 bién
f(X)=cx +c,x, > min (1.16)
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a,x,+a,x,<b,i=1,m (1.17)

2772

x,20,j=12;

v6i dicu kién {
(1.18)

- Ta thdy rang:

H= {x =(x,x,):ax +ax, = b} chia R” thanh hai nira mit phang:

D" = {x =(x,x, ) ax +ax,> b}

D’:{x:(x x ):alxl+a2xzﬁb}

12772

thi mdi bat phuwong trinh tuyén tinh trong hé rang budc

a,x,+a,x,<b,i=1m
s& xac dinh mot nira mit phang.
Vay mién rang budc D, xac dinh boi hé rang budc 1a giao cua m nira mat phéng, s€
1a da giac 16i hay khiic 16i(D# @) hodc khong ton tai (D= ).
- Bé x4c dinh ntra mat phang (1.17), ta phai xac dinh duong thang:

H :ax +a,x,=b i=1,m

Sau do, xac dinh véc to phap tuyén cta no: n, ={a,,a,} i=1,m thi phan nira mat

phang (D,): a,x, +a,x, <b,i=1,m nam vé phia nguoc huéng vo1 n,, (i =1,m), con ntra

mit phang (D):a,x, +a,x, >b,(i=1,m) s& nam vé phia cing huéng véi Z; , (i=1,m),
ké ca bién cua (H)).

Chii y: Ngoai phuong phap xac dinh giita mit phang (D;) hoac (D,) néu trén, co
thé xac dinh bang cach: Xét diém goc toa do O(0;0) thudc nira mit phang nao bang cach

thay toa do O(0;0) vao hé rang budc hodc nguoc lai.

A

(D'):a,x,+a,x,>b

7 = {a,a.)

il?

(D7):a,x, +a,x,3b,

/ \(Hl) 1auX, T a,x, = bi
—N.
1

Hinh 1.1
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- TUr y nghia hinh hoc, déi véi ham muc tieu f(X)=cx, + ¢,x,ta xét phuong
trinh duong thing: ¢, X, + ¢,X, =& v6i a e R' (1.19)
Ta thay: Khi o thay d6i,( 1.19) s& xac dinh trén mit phang toa d6 Ox;x, cac dudng thang
song song véi nhau( vi cling vudng goc v4i vécto phap tuyén nj ={c1,cz}), goi la céc
duong muc (mirc gia tri « ). Mi diém x = (x_lg) e D, s& nam trén duong mic voi gid trj :
fecxton

Viy theo ngdn ngit hinh hoc, c6 thé phat biéu bai toan QHTTCT nhu sau;

Trong s6 cadc dudng muc, tim dudng mirc véi gia tri nho nhat ¢é thé:

A
X5

tese.f

cx +ex, =a

TN\~

Hinh 1.2
a. =cx +c,x, Vo1 x =(x,,x,)eD

mi

Khi d6 x" =(x,x,) la phuong an tdi vu véi f. =« . .

1.3.2. Nhan xét

Ham muc tiéu: f(X)=cx, +c,x, co thé biéu dién dudi dang véc to, nho khai

niém cua tich vé hudng:
f(X)=<cx>véi c=(c,c,),x=(x,x,) e R’

Tathdy f(X)=cx +c,x,=

Khi dich chuyén song song cac dudng mirc theo hudng véc to phap tuyén thi gia tri
duong mirc sé ting. Nguoc lai, khi dich chuyén theo hudng nguoc lai thi gia tri duong
muc s€ giam.

Tir d6, ta c6 thé giai bai toan QHTT theo phwong phap hinh hoc sau:
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1.3.3. Thudt toan do thi
a) Thuét toan

Buwéc 1. Biéu dién cac diéu kién budc cta bai toan 1én mat phang toa do vudng goc
x;0x;. Xac dinh mién rang budc D.
Buwée 2. V& d6 thi duong muc (*) C X, +C,X, = A véimot giatri X
Budc 3. Xéac dinh véc to phap tuyén n, ={c,,c,} va dich chuyén song song cac dudng mirc
theo huéng cua véc to n, ={c,,c,}, cho t6i vi tri t6i han(vi tri toi han 1a vi tri ma duong
mirc van con cit mién D, nhung néu tiép tuc dich chuyén s& khong cat mién D nita).
Buée 4: Diém (hoic nhiéu diém) ciia D nam trén giao diém cua dudng muc & vi tri toi

han vé1 mién D, 1a 101 gidi cua bai toan.

A X2

TYNR

Hinh 1.2

b) Vidu
*Vidu 1 ‘
(iai bai toan sau bang phuong phap hinh hoc:
3x, +2x, —» min
(x, —x,>—4
x +2x,<14
5x,+2x,<30

x,x,20

vo1 diéu kién

Giai

Biéu dién cac rang budc cua bai toan 1én mat phéng toa d6 x;0x,, ta dugc mién
rang budc D 1a da giac 161 OABCD ( hinh 1.3).

Xeét duong muire 3x; +2x, =2
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Dich chuyén duong muc theo hudng 71(3;2), dinh B(4;5)e D ¢ trén dudng muc
cudi cung 13 diém cuc bién tbi vu:
X'=@4)5) oa, =f(X), =34+25=22

X

x—x, =<4
3x,+2x,=2

O e S \\25 1
N

Hinh 1.3

*Vidu 2 .

Giai bai toan sau bang phuong phéap hinh hoc:
3x, +4x, > min

x +2x,24

—x,+x,<2

2x, —4x,<12

x,x, 20

vo1 di€u kién

Giai

Xéc dinh mién rang budc D cua bai toan 1a khic 16i (hinh 1.5)

Xeét duong mure 3x; + 4x, =4

Dich chuyén song song cac dudng mirc theo hudng nguge voi ;1(3;4) cit D tai
dif:m A(0; 2) 14 duy nhét. Vay A(0;2) 1 diém cyc bién t6i wu.
X=02)=a, =f(X), =30+42=8

Hinh 1.5
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¢) Chuy
- Véi bai toan QHTT bat ky ta ciing c6 thé giai dugc bang phuong phap hinh hoc.
C6 thé xay ra cac truong hop:
+ Mién D=Ctic la cac nia mait phéng xac dinh bdé1 hé rang budc
a.x +a,x,>b (hoic a x +a,x, <b)khong co diém chung va do d6 bai toan vo
nghiém.
+ mién D 1a da giac 16i, thi c6 duy nhat mot diém cuc bién 1a phuong an tdi wu;
hoic ¢6 vo 6 phuong an t6i wu, khi d6 hai diém cuc bién 1a phuong an téi wu.
+ Néu D la khuc 101(da giac 16i khéng gidi néi), thi bai toan ¢6 mot phuong an
cuc bién tdi uu, néu D ndm Ve mot phia duong mirc cat duong muc tai mot dlem
hodc bai toan c6 phuong an t8i wu, néu co 2 diém cuc bién la cac phuong an tdi
uu, hodc bai toan khong c6 101 giai (f(x) khong bi chan).
NN e A
Bai tap
[ ]
1. Lap bai toan QHTT

* Phwong phap:

- Can ctr vao yéu cau cta bai toan, phan tich cac sb liéu, dit an va xac dinh ham muc

tiéu

- Xac dinh cac rang budc cua bai toan

- Thiét lap bai toan

* Bai tap luyén tap

Bai 1. Xi nghiép san xuét gidy c6 3 phin xudng. Do trang bi k¥ thuat khac nhau nén mirc
hao phi tre gd, axit dé san xuit mot tin gidy thanh pham ciing khic nhau. Mtic hao phi

dugc cho trong bang dudi day:

Miic hao phi nguyén liéu cho mot tin gidy

Nguyén liéu P.Xuodng I PXuéng IT | P.Xwéng 111
Tre gb 1,4 tn 1,3 1,2
Axit 0,1 0,12 0,15

S6 luong tre gd ¢ trong nim 13 1.500.000 tin, Axit 1a 100.000 tan.

Hay lap ké hoach san xuét sao cho tong sb gidy san xuat trong nim cua xi nghiép 1a
nhiéu nhat?
Bai 2. Mot xi nghiép c6 thé san xuit bdn loai mat hang xuat khau H1, H2, H3, H4. Dé
san xuét 4 loai mat hang nay, xi nghiép str dung hai loai nguyén liéu N1, N2. Sé nguyén
liéu toi da ma xi nghiép huy dong dugc twong tmg 1a 600 kg va 800 kg. Mirc tiéu hao mdi

loai nguyén liéu dé san xuat mot mat hang va lg1 nhuan thu duoc cho trong bang sau:

Dinh muc tiéu hao Hl H2 H3 H4
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nguyén li¢u va lgi nhuan
N1 0,5 0,2 0,3 0,4
N2 0,1 0,4 0,2 0,5
Lgi nhuin 0,8 0,3 0,5 0,4

Lap md hinh sao cho xi nghiép san xuat dat 191 nhuan cao nhat?
Bai 3. Xi nghiép co khi Huing Vuong c6 32 cong nhan nam va 20 cong nhan ntr. Xi
nghiép co hai loai may: cat va tién. Ning suat trung binh clia cac cong nhan d6i voi moi

loai may dugc cho trong bang dudi day:

Ning suat cong viéc | Cong nhan nam | Coéng nhan nir
May cat 30 chi tiét / gio | 22 chi tiét / gid
May tién 25 chi tiét/ gio' | 20 chi tiét / gio

Biét rang trong ngay cat duoc bao nhiéu chi tiét thi tién hét bay nhiéu chi tiét. Hay
1ap mo hinh dé xi nghiép san xuat dugc nhiéu san pham nhat?
Bai 4. Mot cong ty chuyén san xuat 3 loai san pham A, B, C. Trong d6, nguyén liéu dé
san xuat ra 3 loai san pham trén dugc nhap vé tir hai nguén N1, N2. Chi phi cho mdi don
vi nguyén liéu nhép tir N1 1a 100000 USD va nguén N2 LA 90000 USD.

Céc loai san pham san xuit can cac don vi nguyén liéu cua ting nguén duge cho

trong bang sau:

Loai sdn pham

Nguon nguyén liéu

A B C
N1 1000 2000 3000
N2 2000 1000 2000

S6 lwong téi thiéu san pham loai A can san xuét trong thoi gian t6i 1a 20000, san
pham loai B 14 18000, san pham loai C 1a 15000.

Hay 1ap bai toan dé tong chi phi san xuit ma cong ty bo ra 1a nho nhat ma van dam
bao yéu cau vé san pham?
Bai 5. Mot co s¢ du dinh san xudt toi da trong mot ngay 500 6 banh mi dai va 500 6 banh

mi tron, muon dat 1gi nhuan nhiéu nhat, voi nhitng diéu kién nhu sau:
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CHUONG 1. BAI TOAN QUY HOACH TUYEN TINH THS. NGUYEN HAI DANG

- Gia ban mot 6 banh mi dai lam tir 400g bot 1a 325 dong, mot 6 banh mi tron lam
tir 250g bot 1a 220 dong.

- S6 luong bot dugc cung cap tbi da trong ngay 1a 225 kg véi gia mdi kg 1a 300
dong.

- Lo nuéng banh cho phép nudng 75 6 banh mi dai hay 100 6 banh mi tron trong
mot gid nhung khong thé nuéng hai loai cung mot luc. Lo nudng hoat dong toi da 8 gio
trong mot ngay.

Hay 1ap mo6 hinh cho bai todn néu trén?

Bai 6. Ba xi nghiép A, B, C cung c6 thé san xuit 40 vét va quan. Kha ning san xuat cua
moic xi nghiép nhu sau: Khi ddu tu 1000 USD vao xi nghiép A thi thu dugc 35 4o vét va
45 quan; vao xi nghiép B thi thu dugc 40 40 vét va 42 quan; vao xi nghiép C thi thu duoc

43 40 vét va 30 quan. Lugng vai va gio cong san xuat dugc cho trong bang sau:

_ A B C
Xinghiép — —
vai/gio vai/gio vai/gio
1 4o vét 3,5m 20gio 4m 16gio 3,8m 18gio
1 quan 2,8m 10gio 2,6m 12gio 2,5m 15gio

Tong s6 vai huy dong duoc 1a 10000m

Tong s gio cong huy dong duogc 1a 52000 gid.

Theo hop dong thi tbi thiéu phai c6 1500 bd quan 4o, néu 1é bo thi quan 13 d& ban

Hay lap ké hoach dau tu vao mdi xi nghiép bao nhiéu vén dé:

- Hoan thanh hop dong.

- Khéng khé khin vé tiéu thu.

- Khéng bi dongj vé vai va gio cong.

- Tbng s6 von dau tu 13 nho nhat.
Bai 7. Mot nha may can thép c6 thé san xut hai loai san phim: thép tdm va thép cudn.
Néu chi san xuit mot loai san pham thi nha mdy chi c6 thé san xuét 200 tin thép tim hoic
140 tan thép cudn trong mdt gio. Loi nhuan thu dugc khi ban mot tAn thép tam 1a 25
USD, mét tan thép cudn 1a 30 USD. Nha may 1am viéc 40 gio trong mot tuan va thi
truong tiéu thu tdi da 1a 6000 tan thép tAm va 4000 tan thép cudn.

Nha may can san xuit mdi loai san phém la bao nhiéu trong mot tuan dé loi nhuan

thu duoc 1a cao nhat?
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CHUONG 1. BAI TOAN QUY HOACH TUYEN TINH THS. NGUYEN HAI DANG

Bai 8. C6 3 nguoi cung phai di mot quing duong dai 10km ma chi c6 mét chiée xe dap
mot chd ngdi. Tée do di ctia nguoi thir nhat 1a 4km/h, ngudi thir hai 1a 2km/h, nguoi tha
ba 1a 2km/h. Tdc do di xe dap cua nguoi thi nhét 13 16km/h, nguoi thtr hai 1a 12km/h,
nguoi thtr ba 1a 12km/h.
Lap bai toan sao cho thoi gian nguoi cudi ciing dén dich 12 ngin nhat?

Bai 9. Mot nha may san xuat ba loai thit: bo, lon va ciru voi lugng san xuat mdi ngay 1a
480 tan thit bo, 400 tan thit lon, 230 tan thit ctru. Mdi loai dé c6 thé ban dugc & dang tuoi
hozc ndu chin. Tong lugng cac loai thit co thé nau chin dé ban 1a 420 tan trong gid va 250

tAn ngoai gid. Loi nhuan thu dugc tir viéc ban mat tan moi loai thit cho trong bang sau:

Two1 | Nau chin trong gio | Nau chin ngoai gio

Bo 8 14 11
Lon 4 12 7
Curu 4 13

Hay 1ap bai toan san xuét sao cho nha may dat 191 nhuan cao nhat?

e Néuco bat dang thirc Y a,x, >b, hodc Y a,x, <b, thi ta dua thém an phu
= =

Xp+i >0 ,vO1 hé s0 ham muc tiéu c,4;= 0 dé co:

/A0S n+i

n
a,x,—x, =b hoic Y ax +x, =b;
= =

e Neéu co6 an x; chua rang budc vé€ dau, thi ta c6 thé thay nd boi hai bién

mdi x.va x.khong am, theo cong thirc:
X=X - X,
* Bai tap luyén tap

Dua cac bai toan sau vé dang chinh tac:
Bai 1. —5x, —4x, —3x, &> min

2x, +3x, +x, <5
oo o Ax x,+2x, <11
voi dieu kién
3x, +4x,+2x, <8

x, 20

25773

X, X
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CHUONG 1. BAI TOAN QUY HOACH TUYEN TINH

THS. NGUYEN HAI DANG

Bai 2.

voi diéu kién
Bai 3.

véi diéu kién
Bai 4.

véi diéu kién
Bai 5.

voi diéu kién

2x, —x, = max

—X, —2x,+x,<2
2x,—x,—x, 22
X +x,+x,=4

x,x,20

2x, +4x, + x, + x, > max

x +3x,+x,<4
2x,+x,<3

x,+4x,+x,<3

X,,X,,Xx, =20

X, —2x, —x, = min
X +x,—2x,<2

x —x,+x, <1

X, +x,<5
2x,—x,<2

(X,x,20

—-5x, —2x,-10x,/3 = min

2x,+4x, +3x, =246
4x, +2x, +3x, <38
3x, +x,<21

x,%, 20

2. Giai bai toAn QHTT bing phwong phap d6 thi

* Phwong phap:

Bwoce 1. Biéu dién cac diéu kién budc cua bai toan 1én mat phang toa d§ vudng goc

x;0x;. Xac dinh mién rang budc D.

Buéc 2. V& d6 thi duong mac (*) C\ X, T C,X, = & véi mot gia tri X

TRUONG CAO DANG CONG NGHIEP NAM DINH
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CHUONG 1. BAI TOAN QUY HOACH TUYEN TINH THS. NGUYEN HAI DANG

Buéc 3. X4c dinh véc to phap tuyén n, ={c,,c,} va dich chuyén song song cac dudng mic
theo hudng cua véc to n, = {cl,cz} , cho t&i1 vi tri to1 han(vi tri té1 han 1a vi tri ma dudng
muc van con cat mién D, nhung néu tiép tuc dich chuyén s& khong cat mién D nita).
Buwoc 4: Biém (hoac nhiéu diém) cia D nam trén giao di€ém cua dudng muc & vi tri to1
han véi mién D, 14 161 giai cua bai toan.

* Bai tap luyén tap: Giai cic bai toan sau day bang phuong phéap do thi:

Bai 1. X, — X, = min

—2x,+x,<2
X —2x,<2
X, +x,<5

x,x, =20

vo1 di€u kién

Bai 2. X, — X, —> max

—2x, +x,<2
véi didu kien) % T2X, <8
x,x, 20

Bai 4. X, — X, —> max

(3x +x,>3
X +2x,24

Lo e X A R
voi dicu kién X —X, <1

[ X,X, <5

Bai 5. —X, + X, = min

(—x, —2x,<6
x, —2x,<4

s 4 A cn Y
voi diéu kién —x +x,<1

(XX, <0
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CHUONG 1. BAI TOAN QUY HOACH TUYEN TINH THS. NGUYEN HAI DANG

Bai 6. 5x, + 6x, & max

X, —2x,22

vGi diéu kién
‘ {—2)61 +3x,22

Bai 7. 3x, —4x, = max

(x,—x,>—4
2x,+x,<14
1%, <6
X, <6

(XX, 20

vo1 diéu kién
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CHUONG 2. TINH CHAT cUA BAI TOAN QHTT THS. NGUYEN HAI DANG

Chuong 2. TINH CHAT CUA BAI TOAN QUY HOACH TUYEN TiNH

2.1. Mot so két qua co ban cua giai tich 10i
2.1.1.Tdp hop o
a) Dinh nghia
* Pinh nghia 2.1
o T6 hop 10i
- Tap hop M < R"dugc goi 1a tap hop 16i néu véi bat ki X,Y eM va 1€[0,1] ta co:
Z=AX+(1-A)Y eM,

2 k k 2
- Cho h¢ hitu han diém X, X,, ..., X eR". Khi do, X => 4 X;,V4 >0, > 4 =11atd
i=1

=
hop 16i ctia hé diém da cho.
e Doan thfing
- Khi k =2, ta c6 2 diém X, X,. Khi do,
X, X, ={X € R": X =X, +(1-1)X,,0< A <1}, X, X, dugc goi la doan thing ndi hai
diém X,, X,.
e Tép hop 16i
Tap M 1a 16i khi va chi khi doan thang ndi hai diém bat ki ndm tron trong tap hop.

@

Tap A: 16i ap B va C: khong Io1
Hinh 2.1
e Da tap tuyén tinh
Tap M cR" duoc goi 1a da tap tuyén tinh néu:
Z=AX+(1-A)Y eM,¥X.YeM,1eR

e Diém cuc bién
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CHUONG 2. TINH CHAT cUA BAI TOAN QHTT THS. NGUYEN HAI DANG

Cho tap 10i M =R", diém X e M duogc goi 1a diém cyc bién ctia M néu X khong thé
biéu dién thanh t6 hop 10i thyc su cta hai diém khac nhau thuoc M. Nghia 1a khong thé
tdn tai X;, X, thudc M (X £ X5)sao cho:

Z=AX, +(1-1)X,,0<A<I

b) Tinh chat
1. Giao cua cac tap 10i 1a tap 16
2. Hiéu va téng cua hai tap 16i 1a tap 16i
3. Tap dong nhoé nhét chira tap 16i M dugc goi 1a bao dong cua tap M, ki hi¢u la
M.
- Bao déng cua tap 15i 1a tap 16i.
4. Tap tat ca cac diém 1a to hop 16i cua céac diém thudc M duoc goi la bao 16i cua
M, ki hi¢u la co(M).
- co(M) 1a tap 1561 bé nhat chira M va 1a giao cua tat ca cac tap 16i chira M.
5. T6 hop 16i cua cac tap 16i 1a tap 16i.
6. Tap M 16i khi va chi khi to hop 16i ctia hiru han diém thudc M ciing thudc M.
7.Cho CeR", 1R, tip cac diém X c R" thoa man diéu kién (C,X)=2 goi la siéu
phéng thudc khong gian R”.
- Cho M va Q la cac tap 16i thudc R", M nQ =, khi d6 ton tai siéu phang
(C,X)=2 taich M va Q, nghia la tdn tai C e R", 4 e Rsao cho:

(C,X)<2,vXeM va (C,Y)<A,VY eQ
8. Tap M :{X eR": ) ax <h,i= 1,2,...,m} 1a tap 16i.M 1a tap 16i da dién thudc R".
=

- Tdp phurong dn M ctia bai toan quy hoach tuyén tinh 1a mot #p loi da dién.
- Piém cye bién ctia thp 101 cac phuong an goi 1 phurong dn cuc bién.
9. Tap tat ca cac phuong an ctia bai toan QHTT khac rdng 1a da dién 16i.
10. Da dién 16i M ¢6 hitu han diém cuc bién X;, Xy, ..., Xi va moi diém thudc da

dién 161 1a t6 hop 161 cua cac di€m cuc bién, nghia 1a moi X € M thi

k K
X :Z_;A,xi,wb, >0, 2 A =1

2.1.2. Ham loi

a) Pinh nghia
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CHUONG 2. TINH CHAT cUA BAI TOAN QHTT THS. NGUYEN HAI DANG

Dinh nghia 2.2
Cho ham s& f xac dinh trén tap hop 16i M. Ham f duoc goi 1a ham 16i néu voi
X,YeM va 21¢€[0,1] ta co:
FAX+A=AY)<ATF(X)+1A=A)F(Y).
Néu f(AX +(1-A)Y)=AF(X)+(1-A)F(Y) thi f dugc goi 1a ham 16m.
Néu f(X) 12 ham 16i thi g(X)= - f(X) 12 ham 16m.
Vi du 2.1
Ham y = ax® + bx + ¢ vdi a> 0 13 ham 16i.
Hamy =sinx Xe [7[;27z] 13 ham 10i.
b) Tinh chit ciia ham 16i
1. Ham tuyén tinh vira 13 ham 151 vira 1a ham 1dm
2. Ham f, xac dinh trén tap 161 M, 1a 16i khi va chi khi
f (Zk:aixi) < Zk:ai f(X),Ve, 2 O,Zk:ai =Lk >2.
i=1 i=1 i=1
3. Ham f lién tuc trén tap 16i M 13 16i khi va chi khi

f()<+Y
2

)s%f(X)+%f(Y),VX,YeM.

4. Cho F;(X),i=LK 13 cac ham 16i. Khi 46, véi 4 =0,i=LK ta co

k
f(X)=>_4f(X)1a ham 16i.

i=1
5. Cho fi(X),i=LK 1a cac ham 16i xac dinh trén tap M, khi do

f(X) =max {f,(X),i =1k} 1a ham 13i.

6. Néuf laldithi f(aX+(1—a)Y)<max{f(X), f(Y)},0<a<1.

7. Ham mot bién s6 f(X) xac dinh va lién tuc, c6 dao ham cép 2 trén (a,b). Khi
d6, f(X) 16i trén (a,b) néu f (X)>0,Vx e(a,b).

8. Dang toan phuong 1a 16i khi va chi khi xac dinh khong am.

9. Cho T;(X),1 =LK 13 cac ham 16i. Khi do

M :{x eR": fi(X)SO,i:I,k} 1a mot tap 18i.
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c) Ung dung
Vi du 2.2
Chung minh bat dang thie Cosi:

1
n(a .a) > ’—a 3
Giai:
Ta ¢6 ham —Inx 13 ham 16i, do vay:

—In qtat..+a, <—(1/n)(Ina +1Ina, +...+1na )
n

a+a,+..+a, _ a+a+..+3
n n
Diéu d6 xay ra khi va chi khi

< —In

DT W P - NP T 0

n n
P e Bl BN {/aa,...a (dpcm)
n

Vi du 2.3

Chtrng minh

a+b’ a4 h>2.vn
2

Giai:

That vy, do x" 1a ham lién tuc va 161 vdi moi x > 1 nén
a+b S(::Hbj L@ +b

2 2 2
Vi du 2.4

Xac dinh a dé f cho sau déy 1a 16i :
f(X) =X +2XX, + XX, +6X; +2X,X, + X +7X, —8X, + 10X,
Giai:
Do f1a téng cua dang toan phuong va dang tuyén tinh, nén ta chi can xét dang toan
phuong xac dinh khong am 1a du.

Ta c6 dang toan phuong xac dinh khong am khi va chi khi dinh thirc twong Gng
xac dinh khong am. Tuc 1a :
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1 1 %
1 6 1|=6 +l+l—§— -a
2 2 2
|
— 1
2
:505—320
2
@azi.
10
Vidu 2.5

, k
Cho X,X,,...,X, >0va X, + X, +...+ X =2. Tim gia tri nho nhat cia A=> X’
i=1
Giai:
Taco ham s y =x’, v&i x>0 13 ham 16i. 4p dung tinh chit 2 ctia ham 10i, ta c6 :

3

3 3 3
(xl+x2+...+xkj KX+t X

K K

Khi do, theo diéu kién di cho ta c6:

X+ X X (X +X x ) (2Y
TR X (XX X ) (2
k k k

. _ , 2
Dang thue xay rakhi va chi khi x;=x, = ....=x¢ = o va A = Pel

2.2. Tinh chit ciia bai toan quy hoach tuyén tinh

Khong mat tinh tong quat , ta gia thiét :
e Xét bai toan Quy hoach tuyén tinh dang chinh tac :

f(X)=>¢,X —> min @.1)
=1

s . |>ax =b,i=1,.,m; (2.2)
vol diéu kién J =

[/
X, 20,]=1,n;

(2.3)

e Hé (2.2) c6 ding m phuong trinh ddc l4p tuyén tinh.

e Vb >0,i=1,m
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e m <n (trong truong hop M >N thi tdp phuong an c6 nhiéu nhat mot diém,

do vay phuong an ti vu 1 tim thuong).

Pinh Iy 2.1. Néu tap phuong an ciia bai todn quy hoach tuyén tinh 1a da dién 15i thi
ton tai phuong an cyc bién tdi uu.

Pinh ly 2.2. Néu bai toan quy hoach tuyén tinh c6 phuong an t6i uu thi c6 it nhét
mot phuong an cuc bién tbi uu.

Dinh ly 2.3. Phuong 4n X = (Xj) 1a cyc bién khi va chi khi hé véc to cft {A;} g

Vo1 cac X;> 0 doc lap tuyén tinh.

H¢ qua 2.3

1, Sb toa dd duwong ciia phuong an cuc bién c6 tdi da 1a m.
ii,S6 phwong an cuc bién ctia M 14 hitu han.

Pinh nghia 2.3. Phuong an cuc bién c6 du m toa do0 duong duoc goi la phuong an
cuc bién khéng suy bién ( hay khéng thodi hod).

Pinh Iy 2.4. Néu bai toan quy hoach tuyén tinh c6 hai phuwong 4n tdi vu khac nhau
thi ¢6 v6 s6 phuong an tdi.

Pinh ly 2.5. Mdi phuong 4n cuc bién cta tip phuong an M déu ton tai mot ham
muc tiéu dé né 12 phuong an téi wu duy nhét.

Pinh 1y 2.6. Néu ham tuyén tinh f, bi chin dudi trén tip phuong an khac rdng thi
bai toan quy hoach tuyén tinh t6n tai phuong an cuc bién téi wu.

H#é qua 2.6. Bai toan quy hoach tuyén tinh s& khong c6 phuong an t6i wu khi va chi
khi xay ra mot trong hai tinh hudng: hodc 13 tap phuong an rong, hodc 13 ham muc tiéu

khong bi chén trén tap phuong an.
2.3. Cip bai toan d6i ngiu

2.3.1. Dinh nghia
Pinh nghia 2.4. Cho bai toan quy hoach tuyén tinh :

f(X)=3c,X, - min (2.4)
=

D Za.JX, > by, i (2.5)
voi dieu kién <5

X; 20,j=1,n (2.6)

Ta n6i bai toan (2.4), (2.5), (2.6) c6 dang chudn tic va ta goi d6 1a bai toan gdc.

Khi do, ta goi bai toan sau la bai todn doi ngau cua bai toan goc :
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90()=2biyi — max (2.7)
=
) a;y; <c;,j=1n 2.8
Vi didu kign | &Y =61] (2.8)
y, 20,i=1,m (2.9)

+ Bai toan (2.4) — (2.6) va (2.7) - (2.9) tao thanh cip bai toan d6i ngau. Néu bai nay
1a bai toan gdc thi bai kia 12 bai toan ddi ngau va nguoc lai.

+ Céc diéu kién (2.5) va (2.8) hoic (2.6) va (2.9) 1a cac cdp diéu kién déi ngdu.
min{CX : AX >h, X >0}
max{Yb:YA<C,Y >0}

Ta c6 thé hinh dung cdp bai toan ddi ngiu duoc viét theo cach mé ta dang ma tran

+ Dang ma tran ctia cdp bai todn doi ngau :

nhu sau :
X1 X2 Xn >0
n
minz Ci CH Cn| €O rang budc
=< < < | (2) thri méi
co Yi >0
ai an din > b] Y1
) ax Qn | >b, Y2
aml am2 oo amn 2 bm ym
chu y rang khi bai toan max co
m
rang budc dang (<) thwr j thi méi maXZ
i=1
co x; > 0.
Vi du 2.6. Cho bai toan :

f(X)=2X—X, + X, > min
X, +2X, =Xy 22

voi didu kién (12X — X, +2%; 25
XXy, Xy 20

Bai toan do1 ngau 1a :

g(Y) =2y, +5y, —> max
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y, +2y, <2
L, . X v 2y1—y2S—1
voi di€u kién | y +2y, <1
Yi.Y, 20

2.3.2. Tinh chiét ciia cdp bai todn déi ngdu
Pinh Iy 2.7. Véi moi cip phuong an X va Y cta cip bai toan dbi ngiu, ta co :

Yb<CX
Pinh 1y 2.8. Néu X', Y  lan luot 1a phuong 4n cta cip bai toan dbi ngau, thoa mén

CX =Ybthi X, Y lan lugt 1a phuong an toi wu ctia mdi bai toan.
Dinh 1y 2.9
Néu mot trong hai bai toan cua cip bai toan d6i ngiu c6 phuong an t6i wu thi bai toan kia

cling c6 phuong an tdi wu, ddng thoi
minCX = max Yb
Néu ham muc tiéu cta bai toan nay khong bi chin trén tdp phuong an thi bai toan kia c6

tap phuong 4n rong.
Hé qua 2.9. Néu tap phuong an cta bai toan gdc va bai toan d6i ngiu déu khac rong

thi chung déu c6 phurong an tbi uu.
Pinh 1y 2.10. Cap phuong 4n X', Y', tuong tmg cip bai toan ddi ngiu, tdi vu khi va

chi khi

i=1

14 14 m
D a;y; =¢;,néu x; >0 (hodc x; =0néu » a;y; <c;)

j=1
b, néu y, >0 (hodc y, =0néu > a,x; >h)
i=l

;X =

M

J
- Xét bai toan :
£(X)=>c,x, > min (2.10)
j=1
@2.11)

s Dlayx; =bi=1m
voi di€u kién <=
X;20,j=1,n (2.12)
Bai toan sau day duoc goi 1a bai toan d6i ngdu khong d6i ximg cua bai toan trén
(2.13)

g(Y)= Zbi y, — max

i=1

TRANG 26
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CHUONG 2. TINH CHAT cUA BAI TOAN QHTT THS. NGUYEN HAI DANG

voi dieukién Yayy <c;,j=1n (2.14)

i=1
Vi du 2.7. Cho bai toan gc
f(X)=2x, —X, > min
X, +2X, =X, =2
v6i didu kién {2x, —x, + x, =4
X5 X5, X3 20
Bai toan d6i ngdu khong d6i xtimg cua no 1a :
g(Y) =2y, +4y, - max
y, +2y,<2
v6i didu kién {2y, -y, < -1
- y1 + yz <0

Pinh ly 2.10". Cap phuong an X*, Y" tdi wu khi va chi khi Zaij y = c, .néu X;20.
i=1
(Hodc x| =0,néu Y a;y" <c;).
i=1

2.3.3.M¢t 56 vrng dung ciia doi ngdu trong quy hoach tuyén tinh
1. Xay dung dAu hiéu tdi wu cho mot bai toan cu thé nao d6
Xét bai toan « Lap ké hoach san xuét » & chuwong I, ta da 1ap mé hinh
f(X)=3x+5x, > max
2X, +X, =8
X, <4
X <3

X, X, 20

voi diéu kién:

bai toan dbi ngiu cta bai toan trén 1a:
g(Y)=28y, +4y, +3y, > min

2y, +Y; 23
v6i didu kién {y, +y, >5
Yi,¥2,¥3 20

Theo dinh Iy 2.10, phuwong 4n san xuat X = (x,, X,) 1a t6i wu khi va chi khi:

B 3
Néu > a;y; >¢ thix;=0,i=1,2
=

, 2
Néu > a;x; <b; thiy;=0,i=1,2,3
i=1
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2. Giai bai toan Quy hoach tuyén tinh dugc dua vé giai hé phuong trinh va bat
phuong trinh
Tir cc tinh chat ctia cdp bai toan ddi ngau,viée giai bai toan (2.1)- (2.3) ta ¢ thé dua
vé viéc giai hé phuong trinh va bat phuong trinh sau dy
AX >b; X >0

YALCY >0
CX =Yb

3. Kiém tra mot phuong an c6 t6i wu hay khong ?
e Néu biét cip phuong 4n X va Y, thi ta chi can kiém tra diéu kién (X)) =
g(Y")
e Néu chi biét phuong an X thi ap dung dinh 1y 1éch bu
Vi du 2.8. Cho bai toan quy hoach tuyén tinh:
2X, +4X, + AX; = max
X, +3X, +X, =4

2X, +X, +X; =3

v6i diéu kién
7%, =3x, <3

X; 20, j=14
1. Hay chung to diém X, = (1;1;0;0) 1a phuong an cuc bién, déng thoi tai
A =0n6 ciing la phuong an t6i wu.
2. Tim phuong an tbi uu ciia bai toan dbi ngau. Xac dinh 4 dé bai toan da cho c6
v6 s6 phuong an tbi uu.
Giai:
1. * Chung X, 1a phuong an cuc bién:
+ Ta thdy X, = (1 ;1 ;0 ;0 ) théa mén hé rang budc nén X, 1a mot phuong an cua bai
toan.
1 3

+ Mat khac taco A =|2|;A =|1]| la h¢ doc lap tuyén tinh vi ma tran 1ap boi A4, A, :
0 1

A

1
1 c6 hang rank(A) = 2.
0

—_ = W

Do do, X, 1a phuong an cuc bién.

* Ching minh tai 1=0, X, 1a phuong an tdi uu
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+ Dang ma tran cua bai toan gdoc:

max{CX}
Véi didu kid AX<b
oi dieu kién 1
Trong dé :
1 20 1 4 X,
A=2 1 1 0 ;C=[24/1];b:3;X:X2;
010 -3 3 X,

+ Ap dung dinh 1y 2.10, & day x,=xX, =1 > 0 nén ta co:
3 3
Zailyi :Cl Vél Zailyi :Cl,CénghTalé: a11y1+a21y2+a31y3 :Cl Vé
i=1 i=1

a, Y, +a,Y,+a,Y, =C,. Thay sb vao ta dugc:

{yf"zyz =2

3, +Y,+y, =4

+ Mat khac, X, thoa man 10ng (<) diéu kién thir 3: 1 —3.0 <3 nén ta c6 y;= 0.
y, +2y, =2

Vaytacohg: (3YVitYot+Y, =4 ()
y, =0

Hé (*) c¢6 nghiém duy nhat Y, = (6/5 ;2/5 ;0).

+V&i 1=0, ta c6 bai toan ddi ngu cia bai toan trén 1a:
4y, +3y, +3y, > min

y, +2y,=2

3y, +y,+y, =24

y, 20

y, -3y, =0

y, 2 0,i=1,3

Thay Thay Y, vao hé rang budc cua bai toan dbi ngiu, ta thiy Y, thoa man. Vay tai
A =0, X, 1a phuong an tbi uu.

3. * Tim phuong 4n t6i wru ctia bai toan d6i ngau:

A3 ‘s 2 . \ f o gss . g afe X
+ Ta thay rang véi A < 3 thi Y, 1a phuong an ctia bai todn doi ngau.
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+Mat khac, tacd : f(Xo) =2.1+4.1+ 1.0=6

g(YO):4.g+3%+3.O:6

= f(X,)=09(Y,) =Y, 1a phuong an t6i vu cta bai toan dbi ngiu.

* Xac dinh Adé bai toan c6 vo sO phuong an toi uvu:

7. . 2 \ I A 5 N I A X J I .
+ V&1 mo1 1<=, Y, la phuong an t61 vu cta bai todn doéi ngau. Do do véi moi

A s% ta 6 X, 12 phuong an tdi wu.

+ Ta thdy y, > 0, y2>0 va vij < % Y, théa min long(>) rang budc thir 3. Do do,

néu c6 phuong an t6i wu X thi X phai thoa man:
X, +3X,+X,=4
2X, + X, + X, =3

X; =0

5+X, 5-2X
Hg trén c6 nghiém: X :( 5 +; 5 4;0;X4j

Dé X 1a phuong 4n thi X phai théa méan cac diéu kién con lai: X> Xy, X, = 0va

X, =3X%, <3 T d6 suy ra:

2 . .
Vay khi 4 < 5 thi tap phuong an t6i vu cua bai toan goc la:

54+X, 5-2X
X=( s s 4;0;X4j,vcyi——sx4ﬁg.
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Bai tap
Bai 1. Cho b toén MIN{X; — X, — A, |
(3X, —7X, +3%, +X, =2

=X, +2X, —X; =1

2
Véididukien |2X +X, +2%; =6

X, >0,]=14
. g 11 33) e
a) Diém X = (O;E;?;?jcophallaphuongancu:cblenkhong?

b) Tim phuong 4n cuc bién tmg véi co'sé lién két A;AxA. Phuong an cue bién tim duoc, tai 4 =1,
¢ tdi uu khong ? Tai sao? Tim cée gia tri cia A dé phuong an cuce bién tim duoc 1 i uu.

¢) Hay chimg t6 bai toan di cho ¢ phuong an ti uu voi A hitu han nao do.

d) Viét bai toan dbi ngiu ctia bai toan di cho. Xét phuong an dé cho & cAu a, tai A = 1, c6 phéi I

phuong an t6i uu khéng ? Tim phuong an tdi uu ctia bai toan ddi ngu ?
Bai 2. Cho bai toan : /1X1 + X, =X - 3X5 — min

)
X, +2X, =X, + X =1

—4X, + X; +2X, — X =2
<

Véididukign: | 3%, + X5 + Xg =5
X. >0
L]

) 2 1 11 ) .. .
a) Tai 2=0,diém X, = (0;5;0;?;4;0)céphéllﬁphuongéntéluukhéng?Talsao?

b) Tim A dé X, 1a phuong an tdi uu.
Bai 3. Cho bai toan : /ﬂiX1 + 6X2 —12X3 + X, — Max
(2%, —2X, —=3X, +2X, =8
3X, +2X,—2X, < -1
\ 3
Véidieukién: | 2X, —3X; +X, =10
X;20,j=1,4
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a) Viét bai toan d6i ngu. Tai A =8, diém Xo=(0 ;6 ;0 ;10) c6 1a phuong an ti uu khong ? Chimg t0
rang X, 1a phuong an cuc bién.
b) Tim 4 d& X, la phuong an ti uu. Véi A < 8, tim tap phuong an ti uu cia bai toan gdc.
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CHUONG 3. PHUONG PHAP DON HINH
3.1. Co s¢ ly luan caa phwong phap

3.1.1. Tu twong cua phwong phap don hinh
Xét bai toan quy hoach tuyén tinh dang chinh tic:

F0 =Y ¢,x, - min(max) 3.1)

Zn:aijxj :bi,iZI,_m (3.2)
=1
x, 20 3.3)

J
Dang vécto cua bai toan:

f(X)=<C,X >> min(max) (3.4)

Vi diéu kién: (3.3)

M

N

=
VAN Y

(3.6)

Ta d4 biét rang :

- Néu bai toan c6 phuong an thi c6 phuong an cyc bién

- Néu bai toan c6 phuong an tdi vu thi cling c6 phuong an cuc bién tdi wu.

Sb phuong 4n cuc bién 1a hitu han.

Do d6, ta c6 thé tim mot phuong an t6i wu(hay mot 10 giai cua bai toan) trong tap hop
cac phuong an cuc bién. Tap hop nay 1a hitu han. Vi vy Dantzig dé xuat thuét toan don

hinh nhu sau:

Xuat phat tir mot phuong an cuc bién X°. Kiém tra xem X’ ¢6 1a phwong an tbi uu
hay chwa. Néu X° chwa phai 1a phuong an t6i wu thi tim cach cai tién né dé duoc phuong
phap khac 1a X' t6t hon X°, tire 1a f(iX") < f( X°). Qua trinh nay ldp lai nhiéu lan. Vi sb
phuong an cuc bién 1a hiru han nén sau mot sé hiru han 1an lip ta s& tim thiy phuong an

cuc bién to61 vu.
D¢ thuc hién thuat toan dé ra & trén, ta can lam rd hai van dé sau:

1. Lam thé nao dé biét mot phuong an cuc bién da cho la tdi uu hay chua, tirc 1a can tim

« dau hiéu to1 vu«.
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2. Lam thé nao dé tr mot phuong an cuc bién chua t61 vu tim dugc mot phuong an cuc

bién tdt hon nd.

3.1.2. Biéu dién qua co sé. Dau hiéu téi wu
Gia sir ¢ phuong an cuc bién X° véi co s J(tire 1a hé vécto cot doc 1ap tuyén tinh
{4,,jeJ}vax;>0). Ta co:
AX°=b hay b=>"x%4,=>"x4, (3.7)
Jj=1 jeJ
(Vi x'=0vjeJ). Véi mdi keJ, ta bicu dién véc to Ay qua cdc véc to co s&
{Aj9je‘]} DA = zzjkAj(Vk ¢J)
jeJ
Gia st X €D 1a mot phuong an bat ky. Ta co :
b= Zx.iA/‘ = foAj +D %A, = ZX./A.,- + ZkaijAj = Z(xj + Zz.kak )4; (3.8)
j=1 jeJ keJ jeJ keJ jeJ jeJ keJ
Vi {Aj,j € J} doc lap tuyén tinh nén tir (3.7) va (3.8) suy ra:
0 .
X; =X, +Zijxk(V] eJ)

keJ
Hay: X; = x? - szkxkvj eJ (3.9)
keJ
Khi do, ta co:
FX)=2ex, =2 cx,+ 2 6%, (3.10)
j=1

jeJ keJ

Thay (3.9) vao ta dugc :

n

f(X) :Zn:(x? —szkxk)cj +chxk =chxf —Z(szkcj —C, )X,

keJ keJ j=1 keJ jeJ
Ky hiéu:
A, = szkc_, —¢, (k¢ J) goi la wdc lugng cua véc to cot Ay theo co so J va:
jeJ
SX)=f(X) = A,

keJ
Nhdn xét: Do x > 0 nén néu Vk ¢ J,A, <0thi £(X)2 f(X°),vX eD do d6 ta c6 diu hiéu
t6i wu sau day:

Phwong dn cwc bién X’ véi co sé J la phwong dn t6i wu thi A, <0,Vk e J.
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3.2. Cong thirc bién d6i va bang don hinh
3.2.1. Cong thirc bién doi

Gia st X° véi co s6 J 1a mot phuong an cuc bién nhung chua phai 1a phuong an tdi
wu, khi d6 JkeJssao cho A, >0. Gia sir s 1a mot chi sb trong cac chi sd ndi trén:
sgJ,A >0.

Theo thuét toan trén ta can cai tién X° dé nhan dugc mot phuong an cuc bién méi tbt
hon. Ta s& tim mdt phuong an cuc bién médi X! ung véi co sé J ! chi khac J mét véc to
J'=(J\r)us, tic la ta dua véc to A vao co so thay cho véc to A, bi loai ra khéi co so J.

Vi moi thanh phan ngoai co sd ciia mdt phuong an cuc bién déu bang 0 nén phuong
an cuc bién mai X' ¢6 cosé J' = \r)us la:

. |ovsikel k#s(taclak ¢J")
g :{Qvéﬁk:s 31D

Trong do 0 1a mot sb duong s& duogc xac dinh sau sao cho X' 1a mét phuong an cuc
bién.

* Tim diéu kién cia @ dé X' 1a mot phuong an:

Thay (3.11) vao (3.9) ta dugc:

x} = x? —szk.x}( = xj.) -0z, (VjelJ)
keJ
Ov6ijel,j=s(ticlajel')
Hay ¥ =10V6i j=s (3.12)
x? —0z,v0i je]
Pé X' 1a mot phwong an thi n6 phai théa man cac diéu kién budc AX=b va X > 0.
+ Ta thay rang voi moid, ta co:

AX' =) XA+ XA, = (x) =0z, )4, +604, =) x)4,-0) z A, +0A4 =b—0A +64 =D

jeJ jeJ jeJ jeJ jeJ

Vay voi moi 6 thi rang budc tha nhét thoéa man. Ta chi can tim @ sao cho X' > 0.
C6 hai truong hop xay ra:

+ Truong hop 1: Néu zjs < 0 vOo1 mo1 j €J thi X'>0 v6i moi 6> 0 va X' 1a phuong

an cua bai toan. Nhung do A, >0:

f(Xl):f(XO)—ZAkx,lc = f(X")-A O > —0khif - +x

kelJ
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Nhu vay ham muc ti€u khong bi chan dudi trén mién rang budc. Khi d6 bai toan
khong c6 101 giai hiru han.
+ Trudng hop 2: Néu 3j e J dé z;, > 0, khi d6 theo (3.12) s6 6 khong thé 16n tuy v,

né phai thoa man x; -0z, >0,VjeJmaz, >0. Gid tri 6 16n nhat chi c6 thé bang

st

X
min<—=: jeJmaz, >0
£ A y o~ A , ol o~ pe oA
Néu vuot qua mién do6 s€ c6 mot trong cac (x} -0z, <0) va X' s€ vuot ra khoi mién
rang budc.

0
xr

Gia str cyuc tiéu trén dat tai j =r. LAy 6 ==, thay vao (3.12) ta dugc:

rs

Ov6ijed,j#s(ticlaje]")
0

X
X; = LURERN
Zis (3.13)
0
()_ r L e
X; z,Vo1jel]

Z

IS

Khi do, ta co:

0
xr

F(X) = f(X")-A, (3.14)

z

rs

0
%> 0.
Z

s

Tir (3.14) ta thay rang X' 1a phuong 4n tét hon X’ néu

* Tim diéu kién cua @ dé X' 1a phuong an cuc bién:
Pinh ly 3.2.1. Phuong an X' duoc xac dinh theo cong thirc (3.13) 1a phuong an
cuc bién vdicoso J' =(J\r)us.

Chitng minh: Theo (3.13) suy ra x' =0 nén J*(X") <= J' véi (J'(X) = {j:xj >0} ). Ta

can chig minh hé véc to {4, J'} doc 14p tuyén tinh.
+ That vay, gia st Z ajAj =0 ta cin chimg minh o, =0vjeJ'. Ta co:
jeJ1

0=ZajAj= Z A +a A = Z ajAj+aSszsAj= Z (a;+a,z, )4, +az, A4,

jeJ Jjed,j#r jed,j#r jeJ jed,j#r

Vi hé véc to {Aj, jeJ } ddc 1ap tuyén tinh, nén:
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a,+taz, =0Vjel,j*r
az =0

Viz,>0nénsuyra a,=0,dodo a,=0(je/,j#r). VAy a,=0VjeJ' =(J\r)Us.

Vi J'(X')cJ' nén hé véc to {4, jeJ (X"} doe lap tuyén tinh. Do d6 X' 1a phuong
an cuc bién va J' 13 co so ciia phuong an cuc bién X'

Nhu vay X' 1a mot phuong an cuc bién ctia bai toan.
& trén ta da tim cac thanh phan cta phuong an cuc bién méi X' cung véi gia tri ham muc
tiéu f(X') thong qua cac hé sd khai trién zZjx va cac udc lugng A, trong co s¢ J. Nhu vay
chung ta can xéac dinh cac dai luong z,va A, trong co so J '. Theo dinh nghia zix va z, la

cac hé sd khai trién cua véc to Ay twong tmg voi co sé J, J'.

Ak = ZijAj = Z Z}kAj (*)

jeJ jeJ1
szkAj = Z ijAj +z, A (%)
jeJ jed,j#r
Tu
A = A = A A vi Otaco A = ! A A
S—szs ;= Z Zistz Atz >0taco A =—| A - Z z,A4; |,
jeJ jed j#r Z, jed,j#r

Thay vao (**) ta dugc:

z
2zpdy= D A (A - D z,4)
jeJ jed,j#r er jed,j#r
. Z ()
= > (z -z, )4+ 4

jed,j#r er er

Vi {4,,jeJ'}doc 1ap tuyén tinh nén tir (*) va (**) suy ra:

Zy o ..
£ véij=s
z

1 rs
Xk = 2 (3.15)
k s . .
Zj —Z—‘zjsvmje JLj#r

s

V4 V4
1 1 rk rk
Ak = 2 ijCj—Ck = 2 (ij ——Z st}j—i—_cs_ck

jeJl JjeJ,j#r rs er

z z z
k k B = 3 k
= E (zjk Z’ zjs}jﬁtzr ¢, —c,(vi v j=r thi [zjk s zjsJ—O)

jeJ rs rs
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z z
= (Z Z €, —ck) — Zrk ZZ.;SC,; —cs) =A, _;kAS_

jeJ rs JjeJ Z,
Ax7e 1 Zrk
Vay: A, =A, ——2A,.
ZVS
3.2.2. Bang don hinh

D¢ thuén tién cho viéc tinh toan, nguoi ta sap xép cac so liéu thanh mgt bang goi la

bang don hinh nhu dudi day:

Co | H¢ |Phuong |1 2. kel S.... n
SO |sO an Ci C... Cke-. Cq... Cn
J1 le le Zjll Zj12 Zjlk Zjls Z]l”
J2 Cjz sz ijl Zj22 ijk ijs ij”
Ir er xjr erl erZ erk-- Zj,s Zj,s
Jm C]m x]m ijl Z]mz °e ijk cee ijS ijS
f(X) Al AZ Xy coo Ak AS"' An

Céc cot Gmg voi jel sé 1a cac véc to don vi vai sd 1 trén dong voi chi sd j.

3. Thuat toan don hinh
3.3.1. Thuat toan
Buwéc xudt phdt: Tim mot phuong an cuc bién X° va co so J twong tng . Tim cac hé sd
khai trién Zik va cac udc luong A, .
Buwée 1: Kiém tra diu hiéu t6i vu
-Néu A, <0Vk ¢ J thi X’ 1a phuong an t6i wu. Thuat toan két thuc.
- Néu 3A, > 0thi chuyén sang budc 2.
Buwée 2: Kiém tra diu hiéu ham muc tiéu giam vo han: V&i méi k¢ Jma A, >0 thi kiém
tra cac hé sb khai triénj cua cOt Ay twong ung:

a) Néu co6 mot A, >0ma tat ca zix < 0 VjeJthi két luan ham muc tiéu giam vo han

trén mién rang budc. Bai toan khong c6 101 giai hiru han. Thuét toan két thuc.

b) VkeJma A, >0 déu ton tai it nhat mot hé sd zj>0 thi chuyén sang budc 3
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Buiéc 3: Xac dinh cot xoay, dong xoay, phan tir truc
-Chon chisb s¢J:A, =max{A, >0,k ¢ J}, danh dau cgt s 13 cgt xoay

0
X, X,

- Tim chi s6 r dat min: 0= o - = min{—z 52y > O} , danh dau hang r 1a hang xoay.
Js

Buwéc 4: Tinh cac X, f(X"),A,z}, trong co s m&i J' = (J\r)us theo cac cong thire trén.
Ghi nhan céac két qua trong mot bang méi. Quay tré lai bude 1.
- Pé nhan duoc bang don hinh mai tor bang don hinh cii ta lam nhu sau:

+ Thay X, béng X, Cr bé‘mg Cs.

+ Chia cac phan tir trén hang xoay ( hang r) cho phén tir truc z, ta duoc hang r moi
goi 1a hang chuan.

+ MJi phan tir khac ngoai hang xoay trir di tich ctia phan tir ciing hang véi no trén
cot xoay voi phan tir ciing cot voi nd trén hang chuan dugc phan tir ciing vi tri trong bang
don hinh mai.

bd

a =a——
c

3.3.2. Vidu
Giai bai toan quy hoach tuyén tinh sau:
f(X)=x—x, —2x, +2x; —3x, - min
X, +X, +Hxs—x,=2
re 4: A 1ra Xy +x, + x5 =12
vo1 diéu kién:
Xy +2x, +4x+3x, =9

x; 20(j =16)

Giai: Ta thidy X° = (2;12:9;0;0;0) 1a mot phuong an cuc bién cia bai toan (sinh
vién ty kiém tra) voi co s¢ J = {1;2;3}. A, 1a ma tran co sd. Do d6, ta c6 bang don hinh

xuat phat sau:

1 2 3 4 5 6
J XJ XJ
1 -1 0 -2 2 -3
1 2 | 0 0 1 1 -1
2 -1 12 0 0 1 0
0 9 0 0 1 2 4 3
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-10 | 0 0 0 2 -1 1

Cac budc cua thu tuc don hinh:

+Budce 1: ¢6 A, >0,A, >0 nén chuyén sang budc 2.

+ Budc 2: Trén cot 4 va cot 6 ton tai zik> 0 nén ta chuyén sang buéc 3

+ Budc 3: Poi co sé:

Chon chi s6 s: A, =max{A, =2,A, =1}, chon cot 4 1am cot xoay (dua A, vao co s6)

Chon chi s r: 6= min{%;%;%} = % =Y — =1, chon hang 1 lam hang xoay (dua A, ra
214

ngoai co so). Phan tir truc 13 z,,= 1.

+ Budc 4: Tinh toan theo cac cong thirc d6i co sé ta duge bang sau:

el x 1 2 3 4 5 6
1 -1 0 -2 2 -3

20 2 1 0 0 1 1 -1

-1 10 | -1 1 0 0 -1 2

0 5 -2 0 1 0 2 5

-14 | -2 0 0 0 -3 3

cot xoay: 6, dong xoay: 3, phan tir truc: z;=5
4 -2 3 |35 0 | 1/5] 1 7/5 | 0
2 -1 &8 |-1/5| 1 [-2/5) 0 | -95]0
6 | -3 1 |25, 0 |1/5] 0 2/5 |1
-17 | -4/5| 0 |-3/5| 0 |-21/5] 0

Vay phuong an toi vu 1a X =(0;8;0;2;0;1) va f(X ) =-17.

3.4. Tim phwong an cwe bién xuat phat

a) Noi dung phwong phap: Xay dung bai toan mdi 1a bai toan bién gia hay bai toan
“M” tir bai toan dang xét. Bai toan “M ” c6 ngay phuong 4n cuc bién xuat phat va co dua
diéu kién ap dung thuat toan don hinh dé giai, dong thoi tir két qua cua bai toan “M” dua
ra dugc két luan cho bai toan dang xét.

b) Xay dung bai toan “M”

Xét bai toan chinh tic:
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f(X)=Yex, - min (3.16)
j=1
Zn:ay‘xj:b,"izl,...,m; (317)

voi diéu kién 1 52
x 20,j=1,n; (3.18)

J

Bai toan (3.16)-(3.18) goi 1a bai toan dau. Gia thiét b;> 0 (i =1,m) va ma trn cac hé
s6 trong hé rang budc (3.17) Azlal.ij khong chtra véc to don vi ndo. Bai todn “M” dugc
xay dung nhu sau:

Thém vao vé trai cia phwong trinh thir i (i =1,m ) trong hé rang budc (3.17) mot bién
>0(i =1,m). Hé sb cua cac bién gia ndy trén ham muc tiéu déu bang M, véi M 1a

gia x

s6 duong 16n tity y (M>0), bai toan “M” c¢6 dang:

f(X)= chxj +M2xnﬂ. — min
Jj=1 i=1
. g . Zai/xj+xn+i:bi(iZM)
Vi diéu kién: <73
x; 20(j=1,n)

Bai téan “M” ¢ ngay phuong an cuc bién xuit phat:

X' = (0;0...50;5,35, 5.5 Y VG €0 8O To 1a: By =(Ans1; Anioieeri8nim);

Jo= {n+1; n+2; ....,n+m}

Do vay ap dung dugc thuat toan don hinh dé giai bai toan “M”.

Tir cach x4y dung bai todn “M” nhu trén ta thay:

phuong 4n cua bai toan ban dau va nguogc lai, déng thoi f(X) = £(X).
¢) Moi quan hé giira bai toan “M” va bai toan ban dau
Néu bai toan “M” co:

X =[x/ %], x0,0.,0,.....0] thi bai toan ban ddu c6 X" =[x/, x,...x. | va F(X )= f(X").

s

Néu bai toan “M” ¢ X = [x1 ,x;,....,xn+m] trong d6 ton tai it nhat mot x " > 0(i = 1,m)
thi bai toan ban dau khéng c6 phuwong an nao.
Néu bai toan “M” v6 nghiém thi bai toan ban dau ciing v nghiém.
d) Vidu

Giai bai toan sau:
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2x, +x, — xy — x, = min
X, — X, +2x;,—-2x, =2
vo1 dieu kién: 2%, +x, =3x;+x, =6
X, +x, +x;+x, =7

x,;20,j=14

Giai:
Trong ma tran hé sé rang budc khong chira véc to don vi nao nén ta lap bai toan “M” sau:
2x, + X, —x; =X, + M (x; + x;, + x,) = min
X, =X, +2x;, —2x, + x5 =2

voi1 dieu kién: 2x, + X, = 3x; + X, + X =
X, +x, +x;+x, +x, =17

x;20,j=1,7M >> 0

Bai toan “M” ¢6 phuong 4n cuc bién xudt phat 13 X = (0;0;0;0;2:6;7) VGi €O SO {45454, ).

Do d6, ta ¢c6 bang don hinh sau:

il e X 1 2 3 4 5 6 7
2 -1 -1 M M M
M 2 1 -1 2 -2 1 0 0
M 2 1 -3 1 0 1 0
M 1 1 1 1 0 0 1
I5SM  |4M-2| M-1 1 1 0 0 0
Cot xoay: 1, dong xoay: 5, phan tir truc zs;= 1
1|2 2 1 -1 2 -1 0 0
6| M 2 0 3 -7 3 1 0
M 5 0 2 -1 2 0 1
TM+4 0 5M-3 | -8M+5 | 5M-1 0 0
Cot xoay: 4 , dong xoay: 6, phan tir truc ze=3
2 8/3 1 0 -1/3 1 0
4| -1 2/3 0 1 -7/3 0
M 11/3 0 0 11/3 0 1
1 1M3+14 0 9 1 1]\@ +8 0 0
Cot xoay: 3, dong xoay: 7, phan tir truc z;,= 11/3
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2 3 1 0 0 0

41 -1 3 0 1 0
-1 1 0 0 0 1

2 0 -2 0 0

Bang don hinh cudi ciing c¢6 cac A, <0,k =17, do d6 bai toan “M” ¢ phuong an tdi vu
X =G0130:00)0va fF(XH=2=X"=(3;0; 1;3) va f(X')= f(xH=2.
3.5. Tinh hiru han cuaa thuat toan don hinh

Néu bai toan quy hoach tuyén tinh c6 phuong an va khong suy bién thi sau hitu han
budc 13p theo thu tuc don hinh ta s& tim thdy phuong an tdi wu hodc phat hién ra bai toan
c6 ham muyc tiéu gidm vo6 han hay bai toan khong c6 161 giai hiru han.

0
xr

>0suy ra X'£ X°,

That vay, vi bai toan khong suy bién nén x]>0VjeJnén 0=

f(X"<f(X"), nghia 1a X' thuc su tot hon X°. Sau mdi budc lip, néu khong xay ra truong
hop ham muc ti€u gidm vo han thi ta tim dugc mot phuong 4&n méi thuc su tdt hon
phuong 4n cii, tirc 1a khong bao gio tro lai phuong an da di qua. Vi sé phuong an cuc

bién 1a hitu han nén sau hitu han budc 1ap ta phai tim dugc phuong an cuc bién tbi wu.

Bai tap chuong 3

Giai cac bai toan quy hoach tuyén tinh sau bang phuwong phap don hinh:
Bai 1.
2x, +3x; > max
2x, +x, +2x; +5x, — 5x5 — Sx, = max

¥+ Xy =3 —2x, +3x, +x; + x4 =1
x, +3x,+x,=9 4 _4
a) . _4 b) | X +4x, +x,+ x5 =
: ’ -x, = 3x, +x;+x,=4
X, +2x, +x,=28 J—
x;20,j=16
x,20,j=16 '
Bai 2.
7x, —21x, +14x; > min x, +2x, —2x, —x; —3x, = min
2x, +-3x,+x;, 26 X +x, +x,—x,=2
a) x,+7x,—3x; <1 b) X, +xs+x,=12
-3x,—x,+x;=-3 4x, +x;+2x, +3x, =9
xj209j2193 XI/ZO,j:1,6
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Bai 3.
2x, +x, — x; — x, &> max
X, +x,+2x;—x,<5
a) | X +2x,+x, <7
X, +x;+2x, <3
x,20,j=14
Bai 4.

2x, +7x, = 5x, +%x4 — min

X, —2x,—x;+3x, =14
a) X, —4x;+x, <8

X, —2x;+3x, =4
—2x, +x; -3x, 2-20

x,20,j=14

—5x, +5x, —9x; +3x, > min
4x, —3x; +8x, <25

b) ¥ —2x;+2x, =4

—2x, +x; —3x, 2-13

x,20,j=14

6x, +4x, + x5 + x, - min

X, =X, +3x;, = Tx, —2x, +x, =14

b) |—4x; +06x, —9x; +21x, +5x; —2x, =45
—2x, +4x, —x; +2x, — x5 +x, =15

x;20,/=16
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CHUONG 4. CAC PHUONG PHAP PON HINH PAC BIET

4.1. Phuwong phap don hinh cai bién

4.1.1. Y tuéng cita phuong phap

Nhu ta da biét tu tudng ciia phuong phap don hinh 1a xuat phat tir mot phuong an
cuc bién X, ta tién hanh danh gia X°, néu X° chua tdi v, ta di xdy dung mot phuong an
cuc bién méi X' t6t hon X°. Phuong phap don hinh cai bién 1a phuong phap dugc xiy
dung dya trén phuong phap don hinh thong qua mot sd cai tién . Ta tién hanh cai tién nhu
sau:

Xét bai toan quy hoach tuyén tinh:

f(X)= icjxj — min
=1

n

Z ax. =b,i=1m
o J i

j=1

x;20,j=1n

Trong d6 cac b, >0,Vi=1,n va gia su X’ 14 phuong an cuc bién tng véi hé véc to

cosO {4, . 4, lacac véctodonvi. Dat B={4,} =E

Ta co: 4, Zz A =Bz, =z =B 1A

Jjedy

) A 0 A
Ta ki hiéu ma tran A= ( 1) va cot thir k cila ma tran A 1a A= ( * j
—C _Ck

B 0 -l
- 1 cB' 1

trong d6 ¢ =(c,,¢,,....c,), ¢ =(¢,,Cys.05C,,)

Nhu vay:
* * =1 *n-1 Ak
A, =c.z,—c,=cB A4, —c, =(cB,)x
= tich hang m+ 1 clamatrin B ™ v6i cot Ay ctia ma tran A

z,=B"'4, =(B" o)xtif j
k
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Viéc tinh tat ca cac cot ciia bang don hinh 1 khong can thiét, do d6 ta c6 bang don

hinh cai tién nhu sau:

Ak
J Cy X7 B_l Z
(keJ)
J1 le le | O O 00
2 | €, X, 0 1., 0 0 k
------------------------------ Ak
Jm | €l X 10 0 00
f(X) | €1 €2 ceveenenennneeee c, 1 A,

4.1.2. Thuat toan don hinh cai bién

Budéc xuit phat: Chon co sé don vi, xac dinh phuong an cuc bién X°
+ Ghi ma tran A
+ Lap bang don hinh xuét phat, xac 1ap ma tran B" = (03;_1 (1)]
+Tinh A, (kgJ)

Buée 1: Kiém tra dau hiéu toi uu
+Néu A, <0 Vk thi X° ti wu
+ Nguoc lai chuyén sang budc 2

Bude 2: Kiém tra diu hiéu ham muc tiéu giam vo han
+ Néu JA, >0 ma z, <0Vj thi f(x)——>—o va bai toan v nghiém.
+Nguoc lai chuyén sang budc 3

Buéc 3: Xac dinh cot xoay, dong xoay va phan tir tryc :

+Xac dinhs: A =Max{A, >0} ghi z, vao cit tuong Ung.

: . X x!
+ X4c dinh r: Loai véc to A, v6i 2= = Min {—’ 1z, > O}

z Z.

rs Js
Budc 4: Xay dung bang don hinh méi (tinh todn nhu trong phuong phép don hinh).

Sau d6 quay tro lai bude 1.

TRUONG CAO PANG CONG NGHIEP NAM DINH TRANG 46



CHUONG 4. CAC PHUONG PHAP DON HINH DAC BIET  THS. NGUYEN HAI DANG

4.13.Cacvidu
Giai cac bai toan quy hoach tuyén tinh sau bang phuong phap don hinh cai bién
Vidu 1. f(xX)=x —x,+x,+x, +x, —x, > Min
x +x,+6x,=9
Vi didukién: {3x, +x, —4x, +2x, =2 x, 2 0Vj = 1,6
X +2x,+x,+2x,=6

Giais Chon co s6 lién két Ay, A, As 1a cac véc to don vi nén ta c6 cac z; = a; va phuong an cyc bién
xuatphat X° = (0;2;0;9;6;0) cuing véi bang don hinh cai bién va ma trn A nhu sau :
1 0 0 1 0 6 0

Ao 31 40 0 20
1 02 0 1 20
-11 -1 -1 -1 1 1
Ak
J | o X B z,
(keJ)
4 1 9 1 0 0 |0 6 k 1 3 6
2 | - 2 0 1 0 |0 2 A, 2 5 7N
5 1 6 0 0 1 |0 2
13 1 -1 1 1 7
cot xoay: 6, dong xoay: 2, phan ti truc: 2
4 1 3 1 3 0 | 0] 12 k 1 2 3
6 | -1 1 0 1210 |0 2 | A | 252 112 191
5 1 4 0 -1 1 |0 6
6 1 92| 1 1 19
cot xoay: 3, dong xoay: 4, phan tir truc: 12
3 1 V4 | 112 | -14 0 | 0| -14 | k 1 2 4
6 | -1 32 1/6 0 0 |0 0 A, 1/6 54N -3/4
5 1 52 | <12 |12 1 | 0| 12
54 | 712 | 14| 1 1| 54
cot xoay: 2, dong xoay: 5, phan tir truc: 1/2
3 1 32 | ;16| O | 12| 0 k 1 4 5
6 | -1 32 1/6 0 0 |0 A, | 296 -173 =512
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2 | -1 | 5 10 1] 210
50023 | -1 |3
Ta thdy A, <0V, duoc phuong an tdi wu 1a: x = (0, 5, 3/2, 0, 0, 3/2) Va f =-5

Vidu 2. f(xX)=x—x,+x,+x,+x, > Min

2x,+x,+x,=6
L 2x,+5x, +x,=3
Vi diéu kién:

4x, +x,+x,=5

x; 20Vj=1,5

Giai:

Chon co so lién ket A;, As, A, 1a cac véc to don vi nén ta c6 cac z; = a;; va phuong

an cuc bién xudtphat X = (0;5;6;0;3) cung v6i bang don hinh cai bién va ma trin A nhu

sau :
2 0 1 1 0 O
2 0 0 5 1 O
Ay 1 01 0 o
-1 1 -1 -1 -1 1
AIc
J g | X B z,
(keJ)
3 1 6 1 0 0 [0 1 k 1 4
5 1 3 0 1 0 |0 5 A, -1 4N
2 | - 5 0 0 1 |0 1
4 1 1 -1 1 4
cot xoay: 4, dong xoay: 5, phan tir truc: 5
3 1 (275 1 | -I/5] 0 | O k 1 5
4 1 | 3/5 0 /51 0 |0 A, -13/5 4/5
2 | -1 |22/5{ 0 |-1/5] 1 |0
&/5 1 51 -1 |1

Ta thiy A, < 0Vk ,duoc phuong an tdi uu 1a:x=(0,22/5,27/5,3/5,0) v f;, = 8/5

Vidu3. f(x)=x,+3x,—x, +x, +4x, > Min
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X +2x,+x,+7x, =8

o X ESx A ST

Vi diéu kién:
X, +4x,+x,—2x,=3

x; 20V =1,5

Giai:

Ta chuyén vé dang chinh tic:
f(x)=x+3x, —x, +x, +4x, > Min

X +2x,+x,+7x, =8

X, +5x, +x,+x,=7

x,+4x,+x,—2x, =3

x; 20Vj=1,5

Chon co so lién ket A;, Ag, A, 1a cac véc to don vi nén ta c6 cac z; = a;; va phuong

an cuc bién xuat phat cung vadi bang don hinh cai bién va ma tran A nhu sau :

I 0 2 1 7 00
Ao 1 a1 200
-1 -3 1 -1 4 0 1
Ak
J C X] B Zg
(keld)
1 1 8 1 0 0 0 2 k 3 4 5
6 |0 7 0 |1 0 | 0| 1 | A | 150 3 3
2 |3 3 0 0 1 0 4
13 1 0 3 1 15
cot xoay: 3, dong xoay: 2, phan ti truc: 4
1 1 13/2 1 0] -12 | 0 8 k 2 4 5
6 | 0 | 25/4 0 1| -14 | 0| 32 | A -15/4 -3/4 9210
3 1 -1 3/4 0 0 /4 | 0| -1/2
23/4 1 1) 34 01 92
cot xoay: 5, dong xoay: 1, phan tir truc: 8
514 1316 | 1/8 | 0| -1/16 | 0 8 k 1 2 4
6 | 0 [161/32] 316 | 1 | 532 | 0| 32 | A, 916 -111/32 -33/32
30 -1 13732 116 | 0| 732 | 0| -1/2
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67/32 | 716 | -1 | -1532 | 1 | 92

Tathdy A, <0Vk ,duoc phuong an ti wu li: x=(0,0,37/32,0,13/16) Vafos, =67/32
4.2. Phwong phap don hinh d6i ngiu

4.2.1. Co s& 1y luan

Xét bai toan chinh tic

f(X) > Min g(Y) > Max
D(4ax =b ta c6 bai toan dbi ngu (7) (YA<c
XZO YGRIH

gia stt X" 1a phuong 4n cuc bién ing véi hé véc to co sé {4, : jeJf, 4, 1a céc véc to don
Vi,, B=(4,),,, ¢ =(¢;);o;. Xét y=c'B"
Ménh dé 1: y=¢'B"' 1a phuong 4n cuia bai toan (1) khivachikhi A, =¢’.z, —¢, <OVk
Chutng minh:
y la phuong 4n yd<c < y4 < Vk < yAd =c'B'A ,=cz ,<¢, & A, <0Vk
Ménh dé 2: Néu tai phuong 4n Y =¢"B ¢6 dugc X =B'5>0 thi X 1a phuong an tdi
vu ( va y ciing 12 phuong an téi vu)
Néu X khong théa mdn X =B'5>0 thi X dugc goi 1a mot gia phuong an téi uu ( Vi c6
A, <OVk)
Churng minh:
RG rang Ax=AB'b=b va x>0 nén x=B"'b la phuong an. Kéthop A, <O0Vk nén x I
phuong an t6i uu.
Ménh dé 3: Ki hiéu o, 1a hang thir iclamatran B™'. Véimoi £>0,tacd y = y— S, laphuong
ancia (1) khivachikhi A, < Bz, Vj
Churng minh:
y =y - P, laphuongéncia (1) < y A= yA- fo,Ad < y A, = y4, - fo 4,
S yA =yA, -Pod B4 -pfod <c, < cB'A-pfz,<c, oA +c,-fz,<c,

<A < pz,
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MM: Néu tai phuong an Y=c¢'B" tdn tai x, <O(trong X =B7'b) va z,>0V/
thi ham muc tiéu ctia bai toan (1) khong bi chin trén tap phuong an, do d6 (1) khong c6 phuong an
i uu va (T) ciing vo nghiém.

Chumg minh:
V6éimoi f>0,tac00 y =y - fo, thbaman A, <z Vj= y la phuong an.
= f(y)=yb=yb~pwb=f(y)-pob=[()-px
Léy i=rvacho f—+o=> 7( y) — +oo. Vay ham muc tiéu khong bi chdn nén bai toan
khong giai duoc.
Ménh dé 5: Néu tai phuong 4n Y=c B ton tai x <0( trong X =B"'b) va ton tai

z;,<0thi xdy dung duwoc phuong 4n méi Y =Y-po  (trong do

A, X
B, —Min{—’:zrl <o}— %) téthon Y.

z z

1y rs
Chitng minh:

Gia s trong x=B"b c¢6 x <0. Ta c6 » 1la phuong an < pB>0va

; A, .1 . A, AS 2 A
A <Pz Vj <0< p<—=Vj=1nz, <0.Chon g —Mm{z—’:zlj <0}— , hién nhién S, >0
1 1 s
va f(y)=yb=yb—px >yb= f(y)= y tot hony. Ppc/m
* Nhdn xét:
Tu cAc ménh dé trén ta co nhan xét:
+Néu c6 nhiéu x, <0thi ta c6 thé chon x, = Min{x, <0}. khi d6 véc to 4 dugc dua ra

khoi co so.

_ A A N
+ Tu viéc chon g, = Min {—J 1z, <0r=—=nén ta s€ dua 4 vao co s¢ cua phuong an
er er

moi.

+ Viéc xay dung cac sb lidu khac dugc bién dbi trén bang don hinh nhu cach théng

thuong.
+Cau tric bang don hinh dbi ngiu:
Gia 12
J Cy
P8 | eveeeeeeeeeens M..ecrerererernnes n
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Xy
CI cz oooooooooooooooo Cm ooooooooooooooo c“
LS T 110 e [
J2 Cjz sz 0 1 oooooooooooooo 0 ooooooooooooooooo
Jm ij xjm 0 0 oooooooooooooo 1 oooooooooooooooooo
Al A, veererenens A, cerveererenes A,

4.2.2. Thuit toan don hinh ddi ngiu
Budc xuit phat: Xuat phat tir hé m vée to doc 1ap tuyén tinh, ¢6 B = (Aj)jej =E, [J|=m sao
cho A, <0Vj. TimX =(X",0), trong d0 X" =c'B™;x, =0Vj ¢ J
Lép bang don hinh d6i ngAu xuét phat.
Budre 1: Kiém tra dau higu tdi vu
+Néu x; 2 0Vj € J thiXt5iuu
+Nguoc lai, chuyén sang budc 2
Budc 2: Kiém tra ddu hiéu bai toan vo nghiém
+Neéu 3x; <0 va z, 2 0Vj =L thi bai toAn v nghiém.
+Nguoc lai chuyén sang budc 3
Budc 3: Xac dinh dong xoay, cdtxoay, phﬁn fr truc
+Neéu 3x, <0 va 3z, <0 thichon x, = Min{x, <0}. Khi d6 véc to 4, dugc dua

ra khéi co s&. Dong rla dong xoay

i A AL o . , £
+Tinh g, = Min {—’:z,j < O} =—= nén ta s€ dua 4, vao co s¢ thay theé cho 4, .

z z

Cot s 1a cot xoay
Budc 4: Xay dung bang don hinh méi (tinh toan nhu trong phuong phap don hinh)
Sau do quay tro lai buoc 1.
423.Cacvidu
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f(X)=x-x, +x; +x, +x; > min
2x,+x;—x, +3x, =6

Vidu1 |=% =% +X =-3

4x, +x,—x, +2x, =5

x,20,/=16

Gidi:  Xétcosd As, A., A, gom céc vée todon vi. Khi d6 ma trén B 1a;

1 00
B=|0 1 0] ,tadugcgidphuonganX=(0,5,6,0,0,-3)
0 0 1
Bang don hinh d6i ngdu 1a:
Gia 1 2 3 4 5 6
o R I AT I 1 : 0
Xy
1 6 2 0 1 -1 3 0
0 3 -1 0 0 -1 0 1
-1 5 4 1 0 -1 2 0
3 0 0 -1 0 0
dong xoay: 6; cOt xoay: 4; phan tir truc: -1
1 9 3 0 1 0 3 -1
1 3 1 0 0 1 0 -1
-1 8 5 1 0 0 2 -1
4 2 0 0 -1 0 0
Taiday tacod X> Onénnélélphuongéntéiml,véi X=(0,8,9,3,0,0)vapr;,=4

Vidu2
f(x)=4x,+3x,+2x,+3x, = Min
X, tX;-X, =2
-X,+2x,+x, <11
2x,+x,-3x, 28

X, 20(j=1,4)

Pua vé dang chinh tic
S (x)=4x,+3x,+2x,+3x, = Min
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X, tX,-X, =2 X, tX,-x, =2

X, H2x, X, +x, =11 -X, 72X, X, +x, =11
2x,+x,-3x, —x, =8 < -2X,-X,t3x, +x, =—8
x;20(j=16) x;20(j=16)

Nhu vay ta ¢ hé véc to co s& {A3,A5,A6} = x" =(0,0,2,0,11,-8) (luén c6 A, <0 Vk). Tacod bang
don hinh ddi ngAu:

Gia 1 2 3 4 5 6
o I I AT I | 1 0
Xy
3 2 2 1 1 -1 0 0
5 0 11 -1 0 1 1 0
6 0 -8 2 -1 0 3 0 1
2 3 0 -5 0 0
dong xoay: 6; cOt xoay: 1; phan tir truc: -2
3 1 2 0 -112 1 12 0 12
5 0 15 0 52 0 -112 1 -112
1 4 4 1 12 0 312 0 -112
0 2 0 -10 0 -1
dong xoay: 3; ¢t xoay: 2; phan tir truc: -1/2
2 3 4 0 1 2 -1 0 -1
5 0 5 0 0 5 2 1
1 4 2 1 0 1 -1 0 0
20 0 0 4 -8 0 3

Tai day ta cd x> 0 nén no 1a phuong an ti uu, véix = (2,4, 0,0, 5,0) va fum =20
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Bai tap chuong 4
Giai bang phuong phap don hinh cai tién cac bai toan quy hoach tuyén tinh sau:
D) F(x) = 2X; - Xa + 3%3 + 2x4 + X5 + 4x6 = MIN
X3 +2x4 +3x5 tX¢ =6
X2 - X4 +x5s =3
X1 4x;  -4x4 +2x5 =5

x1 >=0, X, >=0, x5 >=0, x4 >=0, x5 >=0, X¢ >=0
bsS:(1,1,0,0,2,0)
2)F(x) = 4x; - Xy + 2X3 + 2x4 + 3x¢ => MIN
2X;  tXp, +x3 +3x5 =8
X1 +3%x3 -X5 +X¢ =9
X1 +2x3 +x4 -2x5 =3
x1 >=0, X, >=0, x3 >=0, x4 >=0, x5 >=0, X6 >=0

PS:(0,13/2,3/2,0,0,9/2)

3) Fx) = X1 - X2 + X3 + X4 + 3x5 + 2x6 => MIN
2X;  2X3 tXx5 +4x¢ =7
X1 +x, +3x3 +x¢ =9
X1 +2x5 +x4 -2X¢ =15

x1 >=0, x, >=0, x3 >=0, x4 >=0, x5 >=0, X¢ >=0
PS:(7/2,11/2,0,3/2,0,0)

4) F(x) = X] - X3 - X3 + X5 + 3x¢ => MIN

2X; +Xp +Xx5 +3xs =3

2x1  -3%xy -X4 tx¢ =-8

X] +x3 +3x4 =6

x1 >=0, X, >=0, x3 >=0, x4 >=0, x5 >=0, x5 >=0

Gidii biing phuong phdp don hinh doi ngdu cdc béi todn quy hoach tuyén tinh sau:
5) f(x)=x,13x,+4x,+x, = Min
X,-2X,+2x,2>8
-3x,+x,-4x, <18
-3x,+x,+2x,-x, 220

XJZO(].:L_‘I')

bS:x=(0,0,12,4,0,22,0)

6) f(x)=3x,+5x,-7x;+x, = Min
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2x,-X,+3x, =210
X, +X,-4x,-x, =3
3x,2x,+4x, <7

X, 20(j=1,4)

bS: V6 nghiém

7 f(x)=-2x,+4x,-3x,-X, + 5x; = Min
X, +X,+3x,+x, —x, =6
-2X,tX,-4x, <15
5x,T2x,+x, —x, 218

XjZO(j:L_S)

bS:x=(0,3,0,3,0,21,0)

8) f(x)=4x,+5x,+3x,+2x, = Min
2x,+x,+3x, <21

X, +2x,+3x;-x, =27
-X,TH4x,+2x,+2x, =8

X, 20(j=1,4)

PS:x=(0,6,5,0,0,0,26)

9 f(x)=5x,x,-3x,+x, + 5x, + 2x, &> Min
5x,-4x,+2x, —3x, 218
-Ox,+x,-x,+2x, =11
6x,-5x,+x,+3x, —4x, =24

x;20(j=16)

PS:x=(2,33,0,0,4,0,0)
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CHUONG 5.BAI TOAN VAN TAI
5.1.Noi dung va dic diém ciia bai toan
5.1.1. NOi dung bai toan
a) Bai toan
Co6 m dia diém A,, A,,...,A,, cung san xuit mot loai hang hoéa vai cac lugng hang
tuong Ung la a;, a,,...,an.
Cé6 n noi tiéu thu loai hang d6 B,B.,...,B, v&i cac yéu cau tuong Umg la by, by, ...,b,.
Pé don gian ta s& goi
A;: diém phat i, i=1,...m
B;: diém thu j, j=1,...n
Hang c6 thé chd tir mot diém phét bat ky (i) t6i mot diém thu bat ky (j).
Ky hiéu:
cii- chi phi van chuyén ché mot don vi hang tir diém phat (i) dén diém thu (j)
Xjj- lwvgng hang chuyén cho tir i t61
Bai toan dat ra la: xac dinh nhiing dai lugng x;; cho moi con dudng (i;j)sao cho téng
chi phi chuyén chd 1a nho nhét véi gia thiét:
iai = Zn:b/‘
= =

Ttc 1a luong hang phat ra bang ding luong hang yéu cau ¢ cac diém thu.

b) M6 hinh toan hoc
Dang toan hoc cua bai todan van tai
chijxij — min (5.1
i=l j=1
ZXI.]. =a,i=1m (5.2)
=i
D> x,=b,,j=Ln (5.3)
i=1
x,; 20,i=1,m;j=1n (5.4)
a;,b; >O;Zai:ij (5.5)
i=l Jj=1

Bai toan trén duoc goi 1 bai toan can bang thu phat.
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- Truong hop iai > Zn:b_/ . Ta dua vé bai toan cin bang thu phét bang cach
i=1 j=1

thém vao mot tram thu gid B,.; v6i yéu cau by = ) a, - ) b, , dong thoi ¢;neg

i=l Jj=1
= 0 (Vi). Luong hang ly tir tram phat A; cung cap cho tram thu gia B ..,

nghia l1a lugng hang duogc gitr 1ai ¢ tram phat A;.

i=1

- Truong hop iai < Zn:bj . Ta dua vé bai toan can bang thu phat bang cach
Jj=1

thém vao mot tram phat gid A, v6i yéu cau am= D b, — > a,, dong thoi
j=1 i=1

Cm+1j = 0 (V]). Lugng hang ldy tir tram phét gid Ap.; cung cip cho tram thu B
i» nghia l1a luong hang yéu cau cua tram thu B; khong duoc thoa man.
¢) Bai toan van tai dang bang

Ta dua bai toan van tai vao bang goi la bang van tai.

B
b, by | ... b; b,
A
C11 Ci2 Cyj Cin
a | 1| e
X11 X12 X1j X1n
C21 C22 Cyj Can
£ L [
X21 X22 X2; X2n
Ci1 Ci2 Cij Cin
a
Xi1 Xi2 Xij Xin
Cmi1 Cm2 cmj Cmn
aAm
Xm1 Xm2 ij Xmn

Céc khai niém vé bai toan dang bang:

+ 0 chon: 1a 6 c6 lugng hang x;>0, con goi la 6 sir dung

+ 0 loai: 1a 6 khong co hang, ttrc 1a x;=0.

+ Day chuyén: 1a mot doan thang hay mot diy lién tiép cac doan thang gap khic ma
hai dau mut 1a hai 6 chi ndm trén cung mot hang hodc mot cot véi mdt 6 chon khéc
thudc ddy chuyén ctia bang van tai.

+ Chu trinh: 1a mot day chuyén khép kin
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Nhu vdy mot hang hodc mot cot ma chu trinh di qua thi chi di qua hai 6 va do d6, s6 6
it nhat cua mot chu trinh 12 4.
+ Ma tran X=(Xjj)mxn thoa man hé diéu kién rang budc dugc goi la mgt phuong an ctuia
bai toan.
+ Phuong an X=(X;jj)ma duoc goi 1a phuong an cuc bién ctia bai toan van tii néu tap
hop cac 6 twong (mg voi cac thanh phan duong ctia nd khong tao thanh chu trinh.
+ Phuong an X=(X;j)m«n dugc goi l1a phuong an cyc bién khong suy bién néu né cod
ding m +n—1 6 chon.
+ Phuong an X=(Xj)m«n dugc goi la phuwong an cyuc bién suy bién néu no co it hon m
+n—1 06 chon.
+ Phuong an X=(Xjj)m« duoc goi la phuong an t6i wu (hay 1a nghiém) cta bai ton
néu no6 thoa man diéu kién (5.1), ky hidu 1a X'.
5.1.2. Tinh chat chung ciia bai toan
- Mot phuong an cyc bién ¢ téi da m + n — 1 thanh phan duong.
- Cac véc to A; tuong Ung voi bién Xjj ¢O thanh phan i va thanh phan m+j bang 1 con céc
thanh phan con lai déu bang 0.
- Bai toan ludn luon ¢ 161 giai.
5.2. Phwong phap thé vi dé giai bai toan
a) Phwong phap tim phwong an cue bién xuat phat
Pé xay dung mét phuong an cuc bién xuit phat ngudi ta dung mot trong 3 phuong
phap sau:
* Phwong phdp goéc Tdy Bic:
Budoce 1: Chon 6 6 dong 1, ¢dt 1 ciia bang van tai.
Buoce 2: Phan lugng hang h = {a;,b;} vao 6 (1;1).
Buée 3: DPanh dau hang (cot), theo d6 lwong hang & tram phat (tram thu) da hét (da
dua).
Buéc 4: Quay tré vé bude 1 thuc hién cong viéc ¢ nhimg 6 con lai.
Vi du: Pau tién phan phdi cho 6 (1;1), tac 1a dat x;; =min {25;70}=25, ghi s6 25 vao
trong hinh chir nhat nhé ¢ goc 6 (1;1). Yéu ciu cua tram thu B; théa maén, loai cot 1 ra
khoi bang bang cach danh dau (x) vao cac 6 con lai trén cot 1. Trong phan con lai cua

bang, 6 nam & goc tdy bac 1a 6 (1;2). Phan phdi cho 6 (1;2) v6i x;, = min {45;80}=45,
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loai hang 1 ra khéi bang. Tiép tuc cho phan phdi cho 6 (2;2) ... cho t6i khi yéu cau cta
moi tram phat va thu déu thoa mén.
Két qua ta dwoc mot phuong an cuc bién véi 8 6 duge phan phdi, d6 1 phuong an cuc

bién khong suy bién.

Thu
) 25 80 120 45 30
Phat
7 2 9 12 6
70
25 45 X X X
o 8 6 4 3 9
5
X 35 50 X X
5 3 6 7 11
35
X X 35 X X
11 5 10 8 1
110
X X 35 45 30

* Phwong phdp chi phi nhé nhit::

Buée 1: Chon 6 ¢6 cudce phi thap nhét, gia sir 12 6 (i3)).

Budc 2: Phan luong hang h = {a;,b;} vao 0 (1;)).

Buée 3: Danh dau cac 6 thudc hang i néu tram phat A; da hét hang hodc cot j néu tram

thu B; da nhan du hang.

Buoc 4: Quay trd lai budce 1 thyc hién cong viéc ¢ nhiing 6 con lai.

Vi du Ta thiy min {cij} = css= 1, phan phéi cho 6 (4;5) v6i luong hang tuwong tmg 1a
X45=min {30;110}=30. Yéu cau tram thu Bs thoa man, loai ¢t 5 béng cach danh dau (x)
vao cac 6 con lai trén cot ndy. Trong phan con lai clia bang, 6 ing véi min cij 1a 6 (1;2),
xéac dinh x;, = min {70;80}=70. Yéu cau cta tram phat A, thoa man, loai hang 1. Tiép tuc
phan phdi cho 6 (3;2) v6i X1, .... cho t6i khi yéu cau ctia moi tram thu phat dé théa man.
Khi phan phdi cho 6 (3;1) thi yéu cau cia tram phat A; va B; déu thoa mén, loai dong
thoi hang 3 va cot 1. Két qua ta dugc mot phuong an cuc bién v6i 7 6 duoc phan phdi, 4o
1 phuong 4n cuc bién suy bién. Dé c6 tip 6 co sd, can bo sung 1 6, chang han 6 (3;4),
khong tao vong vai cac 6 co sd di co. Trén bang 6 nay dugce danh diu bang hinh vudng
nho, trong d6 ghi s6 0 1a tri s6 ca bién co so twong tng . Ciing c6 thé bd sung nhiing 6
khac.
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Th
~ | 25 80 120 45 30
Phat
7 2 9 12 6
70
X 70 X X X
8 6 4 3 9
85 X X 40 45 X
5 3 6 7 11
35
25 10 X 0 X
11 5 10 8 1
110
X X 80 X 30
* Phwong phdp xdp xi:

- Pinh nghia d6 1éch cta hang(cot) 1a hiéu sb gita 6 c¢6 cude phi thap thi nhi trir di
6 ¢ cude phi thap thir nhat & hang (cot) do.

Buoce 1: Chon hang hodc cdt c6 do 1éch 1on nhat

Burée 2: Chon 6 ¢ cude phi thap nhat thudc hang hodc cot do, gia sir 1a 6 (i5j).

Budc 3: Phan luong hang h = {a;,b;} vao 0 (13)).

-Buéc 4: Panh dau cac 6 thudc hang i néu tram phat A; da hét hang hodc cot j néu
tram thu B; da nhan du hang.Quay tré vé bude 1 tiép tuc thuc hién thuat toan.

Vidu

Trudc hét tinh cac hiéu sb hang va cot, ghi & cudi hang va cot tuong Ung.

Hiéu s6 16n nhat 1a 5 ¢ cot 5 nén dau tién phan phdi cho 6 (4,5) véi luong hang
tuong tng 1a x45 = 30. Yéu cu cia tam thu théa mén, loai cot 5; tinh lai cac uéc luong
hang, néu hiéu s6 hang thay ddi thi ghi vao sau vao hiéu sé cil. Bay gio hiéu sd 16n nhat
cling 12 5 & hang 1, phan phdi cho 6 (1,2) voi luong hang x;, = 70. Yéu cau ctia tram phat
thoa man, loai hang 1; tinh lai cac hiéu sb cot ... Tiép tuc phan phéi cho to1 khi yéu cau

clia moi tram thu va phat déu thoa méin ta duoc phuong an cuc bién khong suy bién.

Th
Y 80 120 45 30
Phat
7 2 9 12 6
70
X 70 X X X 4,5 K
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8 6 4 3 9
85
X X 40 45 X 1,24 K
5 3 6 7 11
35
25 X 10 X X 2,1 K
11 5 10 8 1
110
X 10 70 X 30 {4,351 K
2 4 5
3 2 4 K K
6 K K
K

b) Tiéu chuin t6i wu

Phuong 4n cuc bién khong suy bién X=(Xij)mxn dugc goi la phuong an t6i uu khi va
chi khi ton tai cac sb u; (i=1,..,m) cho cac hang va céc sb vj J= 1,...,n)cho céac cot cua
bang van tai sao cho:

{ui tv,=c¢, (@J)):x; >00%)

u,+v; <c; (7)) x,; =00**)

Phuong trinh (*) tng v61 6 (i;5) 14 6 chon.

Phuong trinh (**) tng véi 6 (1) 1a 6 loai.

Céc sb u; va vj dugc goi 1a hé thong thé vi, trong d6 u; dugc goi 1a thé vi hang, v
duge goi la thé vi cot.
¢) Thuit toan thé vi

Bwéc 1: Tim phuong an cyc bién xuét phat X° = =(Xij)mxn

Str dung mot trong 3 phuong phap & trén. Néu phuong an tim dugc 14 phuong 4n suy bién

thi ta bd sung 6 chon khong dé duoc phuong an cuc bién khong suy bién, 6 chon nay co

vai tro nhu cac 6 chon khac.

Buwée 2: Kiém tra tinh t6i uu ctia phuong 4n.

+ Xay dung hé thong thé vi.
Cho u; mdt gié tri tuy y nao do thi moi gia tri khac déu xac dinh duoc mét cach duy nhat

do (*) c6 (n+m) 4n va va (m+n-1) phuong trinh doc 14ap tuyén tinh.

+ Tinh cac sO kiém tra A,

bat A, =u, +v, —c; (i=1,m,j=1,n). Tinh cidc A, mg v6i cac 6 loai.

e Néu A, <0 (i=1,m,; =1,7) thi phuong &n dang xét 1a phuong 4n toi wu.
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e Néu 34, >0 (i =1,m,j=1,n)thi phuong an dang xét chua t6i uu, chuyén sang budc
3.
Buwoce 3: Xay dyng phuong an moi
+ Chon 6 diéu chinh:

O (r,s) goi 1a 6 diéu chinh néu : Br = maX{A?f >0 (i=lm,j= l’n)}

+ Tim chu trinh diéu chinh: La chu trinh vé6i 6 xuét phatla o diéu chinh, cac 6 con lai 1a 6
chon. Goi V 1a tap hop cac 6 thudc chu trinh diéu chinh.

+ Panh dau cac 6 cua chu trinh, bit dau tir 6 diéu chinh danh déu (+) roi xen k& nhau
danh dau (-), (+).... cho dén hét chu trinh. Goi V+ 14 tip cac 6 c6 du (+), V- 13 tap cac 6
c6 dau (). Khido, v=v+ur-.

+ Xac dinh lugng hang diéu chinh: ¢ = min {x,.j (i, j)eV },q > 0.

. ;\ 2 4 1. 1 _ LN
+ Di€u chinh sang phuong an méi: X' =(x,),,, VOi:

x; L )el

y
x; +q,(,))eV’

x; —q ., j)eV "
Goi X' déng vai tro nhu X rdi quay lai budc 2 va lap cho t6i khi tim duge phuong an t6i
uu.
* Chit y: - Néu 6 diéu chinh khong duy nhat thi ta xét theo hang tir trén xudng dudi trong
bang vén tai gidp 6 nao trude thi ta chon 6 d6 1am 6 diéu chinh.

- Néu c6 thé thi ta chon 6 (ig, jo) thoa man:

q-A, , = max {q.A i }> 0 thi gia tri ham muc tiéu giam nhanh hon.

d) Vidu
Vi du 1. Giai bai toan van tai véi s6 liéu cho trong bang sau:
Thu
Phat 46 45 76 20 52
79 10 1 5 13 8
50 5 6 10 8 13
60 3 2 8 9 6
50 13 5 7 10 13
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Giai:
Bwéc 1: Tim phuong 4n cuc bién xuét phat:
Str dung phuong phap chi phi nho nhét xay dung phuong an cyuc bién ta duoc phuong

an cyc bién khong suy bién cho trong bang sau:

Thu
) 46 45 76 20 52
Phat
10 1 5 13 8
79
X 45 34 X X
0 5 6 10 8 13
5
X X X 20 30
3 2 8 9 6
60
46 X X X 14
13 5 7 10 13
50
X X 42 X 30

Buwéc 2: Kiém tra tinh t6i wu ctia phuong an:
+ Xay dung hé thong thé vi:

Cho uy =0, cac 6 (4,3) ,(4,5) 1a cac 6 co sd nén tinh duoc vz =7 va vs= 13. Xét cot 3
chang han ta thiy (1,3) 1a 6 co s& nén tinh duoc u; = 7- 5 =2,... Tiép tuc tinh twong ty s&
xac dinh duoc toan bd cac thé vi hang va cot nhu trong bang dudi:

+ Tinh céc sb kiém tra:

Tinh cac A, (i=14,j=15) ta thdy cac A3 =3>0,A,; =5>0 nén phuong 4n dang

x¢€t chua t61 uu, ta chuyén sang budc 3.

Th .
| 46 45 76 20 52 i
Phat
10 1 5 13 8 2
79
2 45 34 -7 3
5 6 10 8 13
>0 5 3 3 20 0] O
3 2 8 9 6
60 7
46 -6 -8 8| |14
13 5 7 10 13
50 0
3 2 42 2 8
v; 10 3 7 8 13
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THS. NGUYEN HAI DANG

Buworc 3: Xay dung phuong an moi:

+ Chon 6 diéu chinh:
A,, = max{5;3}=5 nén chon 6 (2,1) lam 6 diéu chinh.d4nh déu (+) vao 6 diéu

chinh.
+ Chon chu trinh diéu chinh: Chu trinh diéu chinh nhu trong bang sau:
Th .
| 46 45 76 20 52 i
Phat
10 1 5 13 8
79 -2
-2 45 34 -7 3
0 5 6 10 8 13 0
5 N A L B e B
()5 -3 -3 20 | (9) {30
3 2 8 9 6
60 -7
)y 146 S O 7)) 14
13 5 7 10 13
50 0
3 -2 42 -2 8
Vj 10 3 7 8 13

+X4c dinh luong hang diéu chinh:
g = min {46;30 } =30
+ Piéu chinh sang phuong an méi:
X'= (xijl) theo cong thirc cho trong budce 3 cua thuat toan ta dugc bang sau:

Th .
| 46 45 76 20 52 Ui
Phat
10 1 5 13 8
79 2
2 45 34 2 3
0 5. S 10 18 ... 13
5 ; 5
()30 8 8| ()[20 5
3 2 8 9 | 16
60 W D D R T 7
516 6 i 3T 44
13 5 7 10 13
50 0
3 2 21 ®3]6]8
v; 10 3 7 13 13
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+ Lap lai qua trinh ta dugc chu trinh nhu bang trén. Ta dugc:
g = min {16;20;8} =8
+ Piéu chinh sang phuong 4n méi X* cho trong bang dudi:

Th .
~ | 46 45 76 20 52 i
Phat
10 1 5 13 8
79 2
3 45 34 3 0
5 6 10 8 13 ,
S0 38 5 5 12 5 )
3 2 8 9 6
60 -4
8 3 5003 52
13 5 7 10 13
50 0
6| 2 42 8 3
Vi 7 3 7 10 10

Ta thdy moi A, <0 (i =14,/ = 1,5)nén phuong an tuong tmg & bang trén 1a t6i wu véi gia tri
hammuctiCulaf*=45*1+34*5+38*5+12*8+8*¥3+52*6+42*7+8*10=
1211.
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Bai tap chuwong 5

Giai cac bai toan van tai sau, st dung ca 3 phuong phap tim phuong an cuc bién

xudt phat:
Bai 1 ,
60 | 70 | 40 | 30 Dap so:
Phat 60 10 0 30
wo | 2| 1] 4 3] X=0 6020 0];f(X)=460
20 6 | 2|1 |5

Bai 2 ,
M0 10 10 |20 | 20 Dap s0:
Phat (050 0 O]
T [ 4 | 6 1000 0 5
M X 0510 5 oK)=
15 3 (4 2 |78
000 1515
20 4 3 1 7 9 B B
30 | 6|5 4|9 11
Bai 3
Thu )
| 20| 100 | 145 | 30 | 150 Dip s6:

(0 0 120 0 0|
., |0 0 0 0 150
X = (X)) =94C

20 75 25 30 0

(0250 0 0

120 |6 3 | 1 | 4

150 1| 2 5 4
150 |2 4 | 3 |1

N | N W W

25 311 4 2
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