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
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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 :

f(X)=3cx, - 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 =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 gi4c 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 cac dudng muc, tim dudng mirc véi gia tri nho nhat cé 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).
Buéc 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 céc 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
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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 21€[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 => A4X;,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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