Chuwong 1

1.1 MOT SO Vi DU VE BAI TOAN QUY HO ACH TUYEN TiNH

Vi du 1. Mot xi nghép cin sin xuat 3 loai banh: banhiau xanh, banh #p céim va banh
déo. Luong nguyén Bu dudng, dau cho ndt banh ndi loai, lwvong dr trir nguyén [gu, tién

1di cho ndt banh ndi loai duoc cho trong Bng sau:

BAI TOAN QUY HO ACH TUY EN TiNH

Nguyén léu | Banhdiu xanh| Banh thip cim Banh @o Luong dr trix
buong 0,04kg 0,06kg 0,05kg 500kg
bau 0,07kg Okg 0,02kg 300kg
Lai 3000 2000 2500

Hay lap md hinh bai toan timdduong nbi loai banh én sin xuit sao cho khéngihiong
vé nguyén 1Bu ma laidat duoc cao nkt.

Giai

Goi X, %, X, lan hrot 1a & banhdau xanh, banh #p cim, banh do cn phii san xuat.

biéu kién: x, 20, j =1,2,3. Khi do
1) Tién lai thuduoc 1a: f(X) = f (X, X,,X;) = 3%, + 2X,+ 2,5, (ngan).

2) Luongduongdugc Sr dung la: 0,04x, + 0,0&, + 0,0%, (kg)
Dé khong b dong & nguyén lgu thi: 0,04x, + 0,0&, + 0,0% < 50.

3) Lugngdau duoc sr dung la: 0,07x, + 0,0, (kg)
Dé khong b dong V& nguyén Ieu thi: 0,07x, + 0,0X, < 30..
Vay ta c6 mo6 hinh bai toan

(1) F(X)=F(X,X%,,X%;) =3+ 2X,+ 2,%, - ma&

(2) 0,04, + 0,06, + 0,05 < 50
0,07% + 0,0%, < 30

(3) x 20, j=1,2,3

Ta noéiday 1a bai toan quy heh tuyén tinh 3an tim max @a ham mc tiéu.

Vi du 2. Gia s yéu du i thiéu mdi ngay & cac cht dinh drdng dam, duong, khoang
cho not loai gia stc tong tng 1a 90g, 130g, 10g. Choébham Lrong cac cht dinh drdng
trén c6 trong 1g tic an A, B, C va gia mua 1kg dfc in mdi loai duoc cho trong bng sau:

Chat dinh drdng A B C
Pam 0,19 0,29 0,39
buong 0,39 0,49 0,29
Khoang 0,029 0,01g 0,039
Gia mua 3000 4000 5000
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Hay lAp md hinh toan ¢t cia bai toan xadinh khbi luong thrc an mbi loai phai muadé
tong & tién chi cho mua thc an it nkit nhung dap ang duoc nhu éu dinh drdng nbi
ngay.
Gial
Goi X, X,,X, 1an luot 1a khoi lugng (g) thrc an A, B, C éin mua.
biéu kién: x, 20, j=1,2,3 Khid6
Tong khbi lwong céc cht dinh drdng c6 trong thic in cin mua la
Pam: 0,1x, + 0, %, + 0,3, (q)
buong: 0,3x, + 0,4, + 0, X, (9)
Khoang:0,02x, + 0,0k, + 0,08, (Q)
bé daptng duoc nhu éu dinh drdng i thiéu mdi ngay thi ng khdi luong cac cht dinh
dudng c6 trong thic an cin mua khdng thnhs hon cac nhu &u t6i thiéu mdi ngay & cac
chit dinh drdng do nén ta cé cadiéu kién:
0,1 + 0,2, + 0,%,> O
0,3 + 0,4, + 0,X,> 13
0,02 + 0,0%,+ 0,08,> 1
Tong $ tién phai chi @& mua $ thac an trén 1a
3%, + 4X, + 5%, (dong)
Yéu ciu bai toan l1a&tién chi cho mua tixc an it nHit nén ta cdliéu kién
3%, +4X,+ 5%, - min
Vay ta c6 md hinh bai toan

(1) f(x)=f(x,X,,X%;) =3%,+ 4X,+ X, - min

(2) 0,% + 0,2+ 0,%,2 O

0,3% + 0,4, + 0,%,> 13
0,02 + 0,0%,+ 0,08,> 1

(3) x, 20, j=1,2,3.
Vi du 3. (CHLH 2009) Mt co s& san xuit d6 gd du dinh sin xuit ba lai san pHim 1a ban,
ghé va t1. Binh mrc sr dung laodong, chi phi 8n xuit va gia ban @i san prim mbi loai
udc tinh trong Bng sau:

Céc ¥u t Ban Gl Tu
Laodong (ngay cbng) 2 1 3
Chi phi €n xuit (ngandong) 100 40 250
Gia ban (ngaddng) 260 120 600

Hay lAp md hinh toan dt cia bai toan xadinh $ sin prim moi loai can phii san xuat
sao cho khodngikiong trong &n xuit va ting doanh thutat duoc cao nlt, biét raing @ o
c6 9 lao dong trong duong Wi 500 ngay cdng,dstién danh cho chi phiaa xuit 1a 40
triéu dong va 8 ban, gié phai theo 1 1¢ 1/6.



Giai
Goi X, X,,X, 1an lrot 1a & ban, glé, ti cin phai sin xuat. Ta c6 cadiéu kien: x,,X,, X, > 0.
Tong ngay cong va chi phirdtinh dé san xuat 1a:
2%, + X, + 3%, (ngay cong)
100x, + 40k, + 25&, (ngandong)
Pé khong h dong trong &n xuit ta co caciéu kién sau
2%, + X, + 3X, < 500
100x, + 40k, + 250,< 4000
Theo 1 I¢ gitta $ ban va é ghé ta cadiéu kién sau
6X, =X,
Téng doanh thu theoudkién la
260x, + 120, + 60@&, (ngandong)
Pé tong doanh thuat duoc cao nlit ta codiéu kién
260, + 120, + 608, — m a
Nhu vay, mo hinh toan éc cia bai toan la
(1) 260 + 120+ 608, — m a
2%, + X, + 3X; < 500
(2)  100x + 40k, + 256, < 4000
6X, =X,
3)  X,X%,X;20.

1.2 PHAN LOAI DANG BAI TOAN QUY HO ACH TUY EN TiNH

1.2.1 Dang téng quét aia bai toan quy hach tuyén tinh
Bai toan QHTT dngtong quatvai n an & bai toan céahg
(1) f(x)=cx +CX,+:--+C X, — max(min)

>

(2) apx +ax,+-+a,x < 10,i=12,..m
>0
@) %<0 |,j=12,..n
tuy y
Trongdo
* (1) la ham mc tiéu.
* (2) la ke rang bwc chinh.
« (3) larang bac diu.
* (2) va (3)duoc goi chung la I§ rang bwc cia bai toan.



Khi @6

« MJi vector x=(x,X,,...,x,) thda (2) va (3xugc gi la mot phweng an (PA)
cua bai toan.

« Ma&i phuong &n x tida (1), nghia 1a ki d6 ham mc tiéudat gia i nho nhat (I6n
nhat) trén #ip cac plrong anduoc goi la mot phwrong &n 6i wu (PATU) cia bai
toan.

« Giai mot bai toan QHTT lati tim mgt phweng &n $i wu cia nd hac chi ra Bing
bai toanvd nghiégm, ngha la bai toan khéng c6 PATU.

1.2.2 Dang chinh tic cia bai toan QHTT

(1) f(x)=cx +CX,+---+C X, — max(min)

(2) ax +a X+ +a,x, =0,i1=12,.. m

) x,20,j=12,.. n

Nhén xét. Bai toan QHTTdang chinh tic 14 bai toan QHTT shg ©ng quéat trongté

« Céc rang béc chinhdéu 1a phrong trinh.
« Cécan déu khéng am.
Vi du. Bai toan sau coathg chinh ic
(1) f(X) = 2%, — 4x, — X, + 6X, — min
X —4X,+x,=12
(2)912x — 3, + X, + X, = 3
X =X, "X~ X, =6

()%, 20,j=1,2,3,¢
1.2.3 Dang chuén cia bai toan QHTT
Bai toan QHTTdgng chuin 1a bai toan QHTT ghg chinh ic

(1) f(x)=cx +CX,+---+C X, - max(min)

(2) ax +a X+ +8,X,=0,1=12,.. m

) x,20,j=12,.. n
Trongdo

e Céac I§ s ty dodéu khdng am.

* Trong ma tén hé sH ty do codu m vector 6t don vi: €,6,...,6,.

1 0 0

0 1 0
§=|. |\&=|, =

0 0 1
Khi do:

« CAcan ttng Wi cac vector 8t don Vi duoc goi 1a cacdn co bdn. Cu thé an ung Wi
vector @t don vi e laan o ban tha k.
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« Mot phrong &n ma caédn oo ban déu baing Oduoc goi la phweng &n @ bdn.

« Mot pheong &n © ban c6du m thanh phn drong duoc goi la khéng suy bén.
Nguoc lai mét pheong an @ ban c6 it fon m thanh phn drong duoc i 1a suy
bién.

Vi du. Xét bai toan QHTT sau

(1) f(X) = 2%, — 4x, — X, + 6X, - min
X+ X, +X =12
(2)312x + X, + X, = 3
X +X, =X =X, =6
(3)Xj >0,]=1,2,3,4,5,
Ta thiy bai toan trén coahg chinh dc, hon nita
Céc ¢ sd tw dodéu khéng am
Ma tran hé sb rang béc A 1a
1 0 0 1 1 0
A=112 0 1 0 O 1
1 1 -1-1020
Co chraday du 3 vector ét don vi g (cot 5), e, (cot 6), e, (cot 2).
Do d6 bai toan c6 ghg chiin, trongdd

« An oo ban thr nht 1a x,

« An oo ban thr hai la

« An o ban thr ba lax,

Nhén xét. Trong bai toan trén, khi chim oo ban thir k bing k¢ sd t do thr k, con cadn
khéng @ ban bing 0, nghia la chox, =15,x, = 3x,= 6x,= 0x,= Ox,= (ta dwoc Mot
pheong &n © ban aia bai toanx =(0,6,0,0,12,3.

Phrong &n nay khdng suyds vi codu 3 thanh phn deong. Ta @i day 1a plwrong an ©
ban bandau cia bai toan.

Cha y. Tong quét, trong bai toan QHTTanlg chdin bt ki, khi choan o ban thir k bing
hé sb tu do thr k (k =1,2...,m), con cacin khdng @ ban bing 0, taduoc mdt pheong an
co ban cia bai toan. Tag day 1a phrong &n © ban bandau cia bai toan.

1.3 BIEN POI DANG BAI TOAN QHTT
1.3.1 Dang téng quét & dang chinh tic
Ta c6 ti¢ bién d6i bai toandgng téng quétvé dang chinh tic baing cac lxdc sau
Bwéc 1.Kiém tra t¢ rang bwc chinh
1) Néu c6 rang béc chinh dng a x, +a x,+---+a_x <h thi ta @ng vao ¢ trai rang
buoc d6 an phy x ., , ngha |a ta thay rang lde a,x, +a X, +---+a X <h trong bai
to&n ting rang bac a,x, +a,X,+---+a,X, + X, =h.
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2) Néu c6 rang béc chinh dng a,x +a X, +---+a x =h thi ta tir vao \é trai rang
buoc d6 an phu x.,,, ngha la ta thay rang g a,x, +a X, +:--+a X =h trong bai
toan kang rang bac a,x, +a X, +---+a x —x.,, =h.
Cha y. Cacan phy la cacan khdng am vaisd caa cacin phy d6 trong ham mc tiéu 1a 0.
Bwéc 2.Kiém tradiéu kién diu claan &
1) Néu coan x, <0 thi ta thrc hien phépdoi an &5 x; =-x," véi X, =0.
2) Néu co an x; c6 diu tdy y thi ta tiec hién phépddi an 6 x; =x,' —x," Voi
X, X, =0.
Chu y. Khi tim dugc PATU dia bai todn ang chinh ic ta ch can tinh gia ti caa cacan
bandau va b di cacan phy thi € duoc PATU aia bai toan ahg ng quaida cho.
Vi du. Bién d6i bai toan sau&dang chinh ic
(1) f(X) = 2%, — 4%, — X, + 6X, — min
4x, — 06X, + 5%, < 50
(2)47x +%,2 30
2x, + 3%, — 5x, = - 2E
(3)x=20,x,<0
Giai
Thém vao bai todan phy x, =0 dé bién bat pheong trinh 4x, — 6x, + 5x, < 50 vé phrong
trinh 4x, — 6x, + 5%, + x, = 5C.
Thém vao bai toddn phu x. =0 d bién bt phrong trinh 7x, + x, = 30 vé phrong trinh
7% + X, — X, = 30.
Ddi bién x, =—x, véi x, =0.
Doi biénx, =x, =X, Vii X, ,X; 0.
Tadua bai toan & dang chinh ic
(1) f(x)=3x —2X, + 2,5K, —X; )—» ma>
A%, +6X, +5(X; — X, )+ X, = 5C
(2)4 7%+ (X, = X5 )= X; =30
2%, = 3X, — 5(X; — X, )=—25
(3)% 20,x, 20,x, = 0, = 0x,> Ox.> (
1.3.2 Dang chinh tic vé dang chuan

Tir bai toandang chinh tic ta c6 i xay drng bai toardang chuin nhu sau
1) Khi gip he s tw do b <0 tadéi dau hai v caa rang bac tha i.
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2) Khi ma tén kg sd rang béc A khéng clira &t don vi tha k 1a g, tadwa vaoan gia
X, =0 va ®ng théman gia x,, vao \é trai phrong trinh rang béc thir k dé duoc
phrong trinh rang bec MBi: 3%, +a,X, +++ + 8%, + X, =k
3) Ham muc tiéu mo rong f (x) duoc xay drng tr ham muc tiéu bantiu nhr sau
«  DGi véi bai toan min: f (x) = f(x) + M (D an gia).
«  DGi véi bai toan max:f (x) = f (x) =M (D_an gia).
Trongdé M ladai luong ft 160, 1én hon bat ki s5 nao cho tréce.
Vi du 1. Bién di bai toan QHTT saud/dang chuin
(1) f(X) =3x + 2x, + X, + X, - min
4x, — 6%, + 5%, = 50
(217 + %+ X%,=0
2 +3X, — 5x, = — 2
(3)x,20,j=1,..,4
Gial
Bai toan trénid c6 ang chinh ic, trongd6 vé phai cia phrong trinh rang béc thir ba 1a
-25 < 0.P6i diu hai \é cia phrong trinh nay tatugc —2x, — 3x, + 5x, = 2F
VA (2) ts thanh
4x, — 6%, + 5%, = 50
X +X+x,=0
—2% — 3X, + OX; = 28
Ma tran hé sd cia rang bac la
4 -6 5 0\/1 C
A=l 7 0 1 1|0 C
-2 -3 5 00 1
Vi A con thiéu 2 vector 6t don vi la e va e, nén bai toan aka cé dng chun.
Thém vao bai toan han gia x;,x, = 0 va xay arng bai toan rd rong c6 dng chun nhr
sau
(1) f(X) =3x + 2%, + 2, + X, + MX,+ MX, - min
4x, — 6%, + 5%, + X, = 50
(27 +x,+%x,=0
—2% = 3X, + O, + X, = 2¢
(3)x 20,j=1,..,6
Vi du 2. Bién d6i bai toan QHTT sauds/dang chuin
(1) f(X) =3x + 2%, + X, + X, - max



4x, — 6%, + 5%, = 50
(21 7% +%+%,=0
2 + 3, — BX, = — 2E
(3)x 20,j=1,..,4
Ta xay drng bai toan ré rong dang chiuin nhr sau
(1) f(X) =3x + 2%, + 2, + X, — MX;— Mx - max
4x, — 6%, + 5%, + X, = 50
(2)17x+ %+ X%,=0
—2X% — 3X, + X, + X, = 2F
(3)x,20,j=1,..,€
Cha y.
« An phy: Tong quéat chugn thanh chinhic
« An gia: Chinh fic chuyn thanh chén
Vi du 3. Bién d6i bai toan QHTT sauds/dang chuin
(1) f(x) =3x + 2%, + 2%, + X, — min
—-9x +15x, < 50
(2)1-6x, + 2x, =—120
X, +3X, —5X; = —45
(3)x 20,j=1,..,4
Giai
Thém vao bai toan 2n phu X, X, = 0 taduoc bai toan c6 ghg chinh ic nhr sau
(1) f(x) =3x + 2%, + 2%, + X, — min
—9x +15%; + X, = 50
(2)1-6x, + 2x, =—120
X, +3X, —5X;—Xs=—45
(3)x,20,j=1,.. 6.
Bai toan trén cia c6 ang chun.
Ta thiy cAc ¢ phai cua hai plvong trinh rang béc th 2 va 3déu am nén bng cachdoi
diu hai \é caa cac phrong trinh nay tatwoc
-9x, +15x;,+ X, = 50
(2)46x, - 2x, =120
=X —3X, + 95X, + X, = 45
Ma tran hé sb rang bic la
0O -9 15 0 1 (
A=|0 0 6 -2 0 01
-1 -3 5 0 0 I



9
Vi A con thiédu mot vector @t Ia e, nén bai toan ata c6 dng chun.
Thém vao rang kic chinh thi haian gia x, = 0 taduoc bai toan dng chiin nhr sau
(1) f(x) =3x% +2X, + 2%, + X, + MX, - min
-9x +15x;+ X, = 50
(2)16x,—2x,+x,=120
=X, —3X, + 5X; + X = 45
(3)x 20,j=1,...7.
Cha y. Quan k giita bai toan xft phat va bai toan énrong
Mdi quan 1§ giira bai toan xét phat (A) va bai toan nrong (B) nhr sau
* B v0 nghEm suy ra A v0 ngkim
* B c06 nghém c6 hai teong hop:
1) Néu mpi an gia caia PATU king 0 thi b an gia taduoc PATU dia A
2) Néu cé it nfat mot an gia > 0 suy ra A khéng c6 PATU

Chwong 2
PHUONG PHAP PON HINH

2.1 PHUONG PHAP PON HINH GI Al BAl TOAN QUY HO ACH TUYEN TIiNH

DANG CHUAN

2.1.1 Thuat toén giai bai toan max

Buwéc lip thir nhat (bangdon hinh thir nht)

1) Ldp hing don hinh xudt phéat
V& bangdon hinh va ghi vadé cac thanh pin sau éa bai toan gng chiin
« Dong 1. Ghi caén cia bai toan (& ca an phu)
« Dong 2. Ghi cac &isb cia cacin trong ham mc tiéu

e Cot 2. Ghi cAcin o ban aia bai toan theo thtu tir 4n oo ban thir nhit dén an oo

ban cwi cung, ta @i cot nay lacst d@n co bdn.

« Cot 1: Ghi rong tthg cac B sb cia cacan oo ban trong ham mc tiéu, ta @i cot

nay lacgt hé sb co bdn.

« Cot 3. Ghi cac & hang tr do aia k¢ rang béc chinh theo th ti tir trén xwng drdi,

ta gi cot nay lacot phuwong an
e Cot 4. Ghi ma tn diéu kién A cia bai toan.

Tinhh¢ s6 wéc lwgng A, cia cacan x,(j =1,2... ,n) va ghi trong ting vao dong dsi cot

4, V61 A, dugce tinh theo cong tit sau:
A, =(cotl)x (A )= (sx; ) (hsx,: h¢ s cuaén x; trong ham mc tiéu).
Chl y. Néu x, 1aén oo ban thi A, =0.
Tinh ti 85 f, = (cot1)x (cot3)va ghi drsi cot 3.
2) Xacdinh phwong an @ bdn xudt phat
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Vé6i bang don hinh vra p dugc thi phrong an © ban xuit phatx° cua bai toantuoc
xacdinh nhr sau: Cho céaén & cot 2 nhin gié ti trongrng & cot 3, cacin con hi nhan
gia tri 0. Tri sb caa ham mac tiéu ki phuong an © ban xuat phatx° 1a f(x°) = f,.
3) Panh gia tinh ©i wu ciia phwong an @ ban xudt phat
« DAu higu téi wu. Néu h¢ s uéc lwgng aia cacan déu khong amA, = 0,0 thi

phuong an © ban xuat phatx® 1a phrong an éi wu cia bai toan. That toan Kt thic
véi két luan: Bai toan c6 PATU l&° va GTTU laf (x°).
« D4u higu ciia bai toan khong c6 PATU.Néu coan khéng o ban x, co k¢ sb uéc
lugng Am va 6t diéu kién A ciaan d6 c6 cac thanh gin déu khong drong, A, <0
va a, <0;0i thi bai toan khoéng c6 plng an éi wu. Thuit toan Kt thac \6i két luan:
Bai toan khéng c6 PATU.
Néu khéng xy ra c hai trong hop trén thi that toan tép tuc trong lrde lip thr hai
Bwoc lap thie hai (Bangdon hinh thir hai)
1) Tim dn dwa vao
Trong #it ca cacA, <0 ta clon A, <0 nhs nhat (ta danh du * cho A, <0 nho nhat
trong king). Khi do, x, 1a 4an ma ta & dva vao i an oo ban. Got A, duoc goi la cit
chii yéu.
2) Timan dwa ra
Thuc hién phép chiadn lrot cac $ cia &t pheong an cho cacdsduong aia dt chi
yéu va ghi cac thong $ A d6 vao ét cui cung.
Xac dinh A =min{A} (Tadanh du * cho A nho nhit trong king). Khidé x 1a an
ma tadua ra kfi hé an oo ban. Dong c¢6 cha x. dugc goi la dong chi yéu. S duong
nam trén dong ch yéu va ét cha yéu duoc goi 1a hé s chii yéu.
Cha y. Néu oot chi yéu ch c6 mot s duong thi $ duong do la ke sb chi yéu, dong co
s duong do 1a dong ch yéu, an mim trén dong ch yéu laan duoc dua ra.
3) Ldp bing don hinh the hai
« Cot 2: Thayan dua ra ting an dua vao, caén oo ban con hi gitt nguyén. Dong cé
an dua vao @i la dong chuin.
« Cot 1: Thay I§ s5 cua an dua ra ing hé s ciaan dua vao, cac &1sb cia cacan co
ban con hi gitr nguyén.
Céc thanh pin con hi duoc xacdinh theo dong nhsau
« Dong chdn = Dong cti yéu chia cho B s5 cha yéu.
« Dong thr i = DONg thr i (cii) — a,.dong chén. (a,: sb nam trén giao da dong i va
cot cha yéu).
Céc ¢ sb woc lwong va ti sb cia ham mc tiéu trong Bng thr hai dugc tinh va ghi
nhu bang thir nhit.
4) Xacdinh vadanh gia phwong an @ bdn thir hai (nhe bude lip the nht)
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2.1.2 Thuit toan giai bai toan min
Gial trong tr bai todn max & chu y sau
« PDiéu kién ti uu: A, <0,0j
« Diéu kieén khéng c6 PATUA, >0 vaa, <0,0i
 Anduoc chon dua vao:Antng Wi A, >0 lén nHit.
Vi du 1. Giai bai toan QHTT sau
(1) f(x) =2x — 5%, + 4x;— X, — &; - ma
X, +6x,—2X,— X, = 32
(2)42x, + %, + %, + 3%, = 30
3X, + X, + X, = 36
(3)x,20,j=1... 6.
Giai
Bai toan trén cé ahg chinh ic v6i cac & phai caa cac plrong trinh rang béc trong (2)
déu khéng am.
Ma tran hé sd cia rang bac
1 6 0 -2 -9
A=|0 2 1 1 0 O
O 30 0 0 1
Vi A chia dii 3 ot don vi g (oot 1), e, (cot 3), e, (cot 6) nén bai toan cbadg chuin
trongdo:
« An oo ban thr nhit: x
« An o ban thr hai: x,
« An o ban thr ba: x,
Ta gii bai toan Bng phrong phapdon hinh

X1 X X3 X4 Xs Xg 1
2 | 5| 4 | 1| 6 | 0 !
2 | x | 32 | 1 6 0 | 2| 9] O
4 | xs | 30| O 2 1 1 1 @® | o
0 | % | 36 | 0 3 0 0 1 1
184 0 -25 0 1 0 0

f, =2.32+ 4.30= 18.
A=A,=A =0
A,=2.6+4.2+ 0.3 5 2
A, =2.(-2)+ 4.1+ 0.0+ E
A, =2.(-9)+ 4.3+ 0.3 6= |
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Trong king trén ta thy A, =20,0j =1,..,€ nén bai toan co PATU la

x° =(32,0,30,0,0,3€ va f, =184.
Vi du 2. Giai bai toan QHTT sau
(1) f(X) =6% + X, + X3+ 3X,+ X, = X; - mMin

=X X, =X, +X,=15
(2)12%, =%+ 2x,=-9

4+ 2X, + X, — XK= 2
(3)x 20,j=1,..,6.
Giai
Bai toan trén coghg chinh ic v6i vé phai cia phrong trinh rang béc chinh th hai 1a — 9.
Déi diu hai & cua phrong trinh nay, tatva \é bai toan sau
(1) f(X) =6% + X, + X3+ 3X,+ X, = TX; » Min

=X X, =X, +X,=15
(2)3-2x +%x,—2X; =9

4+ 2X, + X, — XK = 2
(3)x 20,j=1,..,6.
Ma tran hé s caa rang bac

-1 1 0 -10 1
A=|-2 01 0 0 -2
4 0 0 2 1 -3

Vi A chia di 3 ot don vi g (oot 2), e, (oot 3), e, (cot 5) nén bai toan cbadg chuin
trongdo:

« An o ban tha nhat: x,

« An o ban thr hai: x,

« An o ban thr ba: x
Ta gii bai toan Bng phrong phapdon hinh

X1 Xs | Xa | X5 | Xe |
6 1 3 1 -7 '
1 | x | 15 | 1 0| 1] 0| @] 15
1 X3 9 -2 1 0 0 -2
1 X5 2 4 0 2 1 -3

26 -5
-7 X6 15 | -1
1 X3 39 -4
1 X5 47 1

-19 -5

H
N e
o o
o K

ol W N Rglo o Rk LK
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Trong king 1 ta thy ton tai A, =3>0 va trén 6t trong ung cda, =1>0 (a,, = -2 va
a,, =—3) nén ta chn an dua ra lax,, an dua vao lax,, ¢ 6 chi yéu la a, =1. Saudo
tinh cac dong bang 2 king cong titc sau
o= by, & =0+ 2k G5 =+ 3c.
Trong king 2 ta thy ton tai A, =1>0 maa, <0,li =1,2,Z nén bai toan midang xét vo
nghiem.
Vi du 3. Giai bai toan QHTT sau
(1) f(x) ==2x +6X, + 4, — X, + X, - ma
X, +2X,+4X, =52
(2)1 4x, + 2x,+x, = 60
3x, + %, =36
(3)x 20,j=1,..,5.
Gial
Bai toan trén co6 ghg chinh dc v6i vé phai cua phrong trinh rang béc trong (2)déu
khong am.
Ma tran h¢ s rang bic 1a
1 2 4 00
A=0 4 2 1 O
0O 3 001
Vi A chia dii 3 ot don vi g (oot 1), e, (cot 4), e, (cdt 5) nén bai toan cdadg chuin
trongdo:
« An oo ban thr nhit: x
« An o ban thr hai: x,
« An oo ban thr ba: x
Ta gii bai toan Bng phrong phapdon hinh

X1 X X3 Xs | Xs 1
2|16 | 4| 2] 3 |
2 | x, | 52 1| 2 @] o o |52
2| xs | 60] 0| 4| 2] 1| 0602
3 |x |3 | 0] 3]0/ 0] 1
116] 0 | -9 -16* 0| 0O
4 | % | 13 [ 14|12 1 | 0 13.2
2 | x4 | 34 |-12 3] 0| 1 34/3*
3 | x | 3| 0] 3] 0| 01| 1363
92 | 4| 1*] 0| 0] o
4 | % |223[ 13| 0 | 1 [-1/6] O
6 | xo |34/3|-16] 1 | 0 |13] O
3 | x | 2 |12 0| 01]-1]1
3103 236 o | o] w3| o
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Trong king | ta thy ton tai cAc A, <0: A, =-9,A, =~16 va trén ndi cot twong tng c6 k¢
sd dwong. Ta cln A, =-16 4m nt nhit vaan dua vao lax,, khi dé trén 6t twong ang
co cac B 5 duong laa,=4,a,,=2nén tadp cact 6 A, =52/4,,=60/Z Ta chon
A, =52/4 nho nhit va an dua ra lax,, hé s cha yéu la a, =4. Saudd bién d6i bang |
bang cac phép bn doi sau:
do=cy/4, b =d- 2, o=k
Bien doi twong tr cho kang Il.
Trong king Il ta thiy A, =20,00j =1,2,.. ,£ nén bai toadang xet cé PATU la

x°=(0,34/3,22/3,0,2vsi f(x°)=310/3.

2.2 PHUONG PHAP PON HINH M O RONG GIAl BAI TOAN QUY HO ACH

TUYEN TiNH DANG CHINH T AC

Thuat toandon hinh n# rong gii bai toan QHTT dng chinh ic trong tr nhe thuat toan

don hinh gai bai toan QHTT dng chuin nhrng cé ndt 5 leu y nhr sau

1) Do ham mc tiéu my rong la f(x) = f(x) +Z(angia) dbi voi bai toan min va
f(x) = f(x) = _(angia) déi véi bai toan max, nén trongibg don hinhé cot hé 6 c6
thé c6 cac B sb phu thudc M. Khi d6 & dong céi cac ¢ sb s3 c6 chng aM +b, dodd
nguoi ta throng chia dong i thanh hai dong nh DOng trén ghi a va dongrdi ghi b.

2) Vi M 1a mot dai lwong drong rt 16n, nén khi so sanh caé kang aM + b va cM + d ta
c6 quy &c sau

aM +b=cM +d = a=c
b=d
_{a>0
Ob
aM +b>0 =
a=0
Ly
[ (a>c
Ob,d

aM +b>cM +d =

3) Trong king don hinhdau tién cacin gia déu co trongan co ban. MAi khi mot an gia bi
dua ra kioi hé an o ban thi khéng bao ¢itadua an gia d6 tro lai nira, vi Ay trong
bang don hinh ta c6 thbo di cac &t tng Wi cacan gia.

Vi du 1. Giai bai toan QHTT sau

f(X) = 6 + 3% + 2% - 3%, » Min
X+ X+ X3-2%=4
-X+ X% <10



2% + X3 — 2% =12

X220 (=1234)

Giai
Pua bai toan & dang chuin:
f(X) = 6x + 3% + 2X3 - 3% + MXg + Mx7 - min
Xt+X+X3-2%+X=4
- X+ X+ X% =10
2% + X3 — 2% + X, =12
%20 (=123456,7)

Giai bai toan nd rong king phrong phapdon hinh

Giai
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X1 X X3 X4 Xs
6 | 3| 2| 3|0
M | % | 4 | 1 |@]| 1] 2]0
0 | x [10] -1 0] 0] 1|1
M | X | 12| 01| 2| 1] 210
6| 3| 2] 3] o0
1| 3] 2| 4] 0
3 | x | 4| 111|210
0| x |10 -1 0] 0] 1|1
M | X | 4| 2]0/|-1]@] o0
3] 0| 1] 3] 0
2] 0| 1] 22| 0
3 | x| 8] 11 0] o0]o0
0O | x| 8] 0| 0122 0] 1
3| X | 2| -1] 0 |-12] 1] 0
18] 6| o] ‘12 o] o

PATU: x = (0, 8, 0, 2), f(x) = 18.
Vi du 2. Giai bai toan quy hach tuyén tinh sau:

f(X) =-2% - X+ X3+ X - max
Xt X+ 2%-X=2
-%-7TX%+3% <3

-3%+ 2% <7

X=>0,]=1,234.

Pua bai toan & dang chuin:

f(X) =- 2% - X + X3+ X4 —» max

X+ X+ 2%-X =2
-%- 1%+ 3% +X=3

-3%+ 2%+ X =7
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)f = O’ J = 1’2’3141516-

Giai bai toan nd rong king phrong phapdon hinh

X1 X X3 X4 Xs Xs

2| 1 |1 1 0 0

2 [ x| 2 |1 1 | @] 1 | o 0

o|x | 3|0 -1]-7| 3 1 0

o | | 7| 0| 0 |-3] 2 0 1
o | 1| 5| 1 0 0

1 | xs | 1 |12 12| 1|12 0 0

0| x| 9 | 72|52 0| 12| 1 0

0O | X | 8 |32|32| 0 | @2 o 1
52| 32| 0| -32¢] 0 0

1 | xs |11 ] 2 | 2 1 0 0 1

0 | X | 20| 5 | 4 | 0 0 1 1

1 | % |20 3| 3 |0 1 0 2
31 | 7 6 0 0 0 3

PATU: x = (0, 0, 11, 20), f(x) = 31.

Chuwong 3
BAI TOAN POI NGAU

3.1Pinh nghia

Cho (P) la bai toan QHTT caudg chinh ic nhr sau
f(X) =cx +Cx, +---+C X, — max(min)

a X tapX, T tagX, = b1

A X T A X, A X, = bz

A X T a X, et a X, :bm

X;20,j=12,.. n.

Tu bai toan (P) taidp duoc bai toan QHTT (D) nin sau va ta @ bai toan (D) la bai toan
dbi ngiu cia bai toan (P)

f(y) =y, +by,+---+b,y, - min(max)
agy,tayy,t--+ta,y,2 (S)Cl

Ly tayy,t—-+a,y,2 (S)Cz

alny1+a2ny2+”. +an‘nym 2 (S)Cn
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Chu y. Bai toan (D)dugc lap tir bai toan (P) theo nguyéfictsau

1. S an cia bai toan (D) ing $ rang bwc chinh d¢a bai toan (P) vadsrang béc chinh

cua bai toan (D) ing $ 4an cia bai toan (P).

2. Hé s ciaan y, trong ham mc tiéu dia bai toan (D) la&hang tr do b trong I rang
budc chinh @a bai toan (P).

3. Céac It $H cia cacan va ¢ s ty do trong rang bac chinh thir j caa bai toan (D) la cac
hé 5 twongtng aiaén x; trong ¢ rang bwc chinh va ham pe tiéu @a bai toan (P).

4. Néu (P) la bai toan max thi (D) la bai toan min ¥rang béc chinh éa bai toan (D)
la h¢ bat phrong trinh \bi diu >. Néu (P) la bai toan min thi (D) la bai toan max ¢a h
rang bwc chinh @a bai toan (D) la &bt phrong trinh i diu <.

5. Céacan cia bai toan (Djtéu c6 diu tay y.

3.2 Céch hp bai toan déi ngau

Bai toanddi ngau dugc 1ap truc tiép theo quyic sau, gi la quy fic ddi ngau

(P) (D)
f(X):C1X1+02X2+"'+Can — Mmax f(y):b1y1+b2y2+”'+bmym - min

> <0
QX T X+t g X | = b| Yi 20
= tuyy

>0 >

X; <0 a1jy1+a2jy2+'“+amjym S G
tuyy =

Vi du. Tim bai toanidi ngiu cia bai toan sau
a)
(1) f(x) =3% + 2%, — 5%;+ X, - min
4x, —6X, + 5, — X, < 5C
(2)1 7% + %, +x,=30
2% +3X, — X, =2 —25
(3)x =20,x,<0.
b)
(1) f(x) =2x +x, = 8%; - max
7% +4X, + 2X, < 28
(2)43% = x,+3x,=10
2% +3X,— X, 215
(3) %, %,, ;2 0.
Giai
a) Bai toandbi ngiu 1a
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(1)g(y) =50y, + 30y, - 25/, -~ ma:
4y, +7y,+ 2y, < 3
-6y, +3y, = 2
Sy, Y, =9y, =-5
-5y, +ty, =1
(3)y,<0, vy, tuyy, y, 20.
b) Bai toandéi ngau la
(1) g(y) = 28y, + 10y, + 15/, -~ mir
7y, +3y,+2y,> 2
(2)4y, -y, +3y;21
2y, +3y,~y;2-8
)y, =20, y,<0.

2)

3.3 Gip rang budc d6i ngau

Trong mét cip rang bvc ddi ngiu (P) va (D) nkr trongdinh ngha thi ta c6 n @ rang
budc dbi ngau nhr sau:
Truwong hep 1. f(X) =cx +C,X,+---+C X, - Max
X[ 20 o a,;y,+a,y,+-+a,y,2c,j=12,..n
Truong hop 2. f(X) =c X +C,X,+---+C.X, - Min
X; 20 o a,y,+a,y,+-+a,y,<c,j=12,..n
Vi du. Tim bai toanidi ngau va ch ra cac gp rang bdc déi ngiu cia cac bai toan QHTT
sau:
a)
(1) f(x) =% +2x,+3X; -» min
2% +3X, =X, = 2
X =X, —4X,< -3
X +X,—2X,2 6
3%, +5X,— 7X;< 8

2)

(3)%=20,x,20,x,2 C.
b)
(1) f(x) =x —2x, + 3x,— 4x, — max
5% +6X,+ X, + &, < 9
(2)410x - 11X, + 1%, ~ 1%,= 14
~15% + 16K, — 1%, + 18,2 — 1!
(3)x,%,,%,2 0.
Giai
a) Bai toanibi ngau
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(1) g(y) =2y, =3y, + 6y, + 8y, - max
2y, ty, ty,t3y,s1
(2)43y, -y, + Y, +7y,< 2
y, +4y,+2y,+7y,2-3
(3) Y., ¥,<0, y;20.
Hé rang bwc chinh @a bai toan (P) c6 3dbphuong trinh va bai toan (P) codséu kién vé
dau aiaan sH nén @p bai toantéi ngau (P) va (D) c6 6ip rang bdc ddi ngau
X =X —4X,£ -3 y,<0
X +X,—2X,26 » y,20
3X +5X, - 7X;< 8- Yy, 0
X120 < 2y1+y2+Y3+33/4S 1
%20 < 3y, -y, +y;+5,< 2
%20 y+t4y,+2y,+ fy,2-2
b) Bai toanddi ngau
(1) g(y) =9y, +14y, - 1%, - min
Sy, +10y,- 15,2 1
6y, —11y,+ 16,2~ 2
7y, +12y,- 17,2 3
8y, —13y,+18/,=-4
(3)y.=0, y, tuy y, y,<0.
Hé rang bwéc chinh @a bai toan (P) c6 haébphrong trinh va bai toan (P) c6 déu kién
vé diu ciaan £ nén @p bai toanidi ngau (P) va (D) cé 5ip rang bidc dbi ngiu sau:
5% +6X,+ X, + &, » y,2 0
~15x, +16¢, - 1%, + 1&,2 - 19 y,< |
%20« 5y, +10y,- 15,2 1
X,20 6y, —1ly,+ 16/,2—- 2
%20 7y, +12%,-1%,2 3

2)

3.4Pinh ly ddi ngau

Dinh ly dé léch bu yeu. Piéu kién cn vada dé pheong anx® caa bai toan (P) va
pheong any® cua bai toan (DYéu 1a phrong &n éi vu 1a trong céc ip rang bac ddi
ngAu cia bai toandd: Néu mot rang béce thoa man plrong an i dau bit dang thrc thec
su thi rang bdc con hi phai thda man phong an i diu bing.

Ung dung. Nho dinh ly d6 1éch bu yu, khi ta bét dugc mot pheong &n éi uu cia mot
trong hai bai toani@ cip bai toandéi ngiu thi ta co th tim dugc tip phrong an 6i vu cia
bai toan condi. Ung ding nay throng duoc st dung trong véc gidi quyét cac vin dé caa
bai toan QHTT.

Vi du 1. Cho bai toan quy heh tuyén tinh sau
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f(X) = X, + 2% + 3% + 3% - max
2% + X+ X3+ 2% < 20
X+ 2% + 3%+ 4%, =18
2%t X+ 2%+ X4 = 16
X220 (=1234)
a. Giai bai toan trén
b. Hay lap bai toAnddi ngiu cia bai toan trén va gjibai toanddi ngau do.
Giai
a.Pua bai toan & dang chun:
f(X) = X1 + 2% + 33X + 3% — MX; — MXg - max
2%+ X+ X3+ 2% + X5 = 20
X+ 2%+ 3%+ 4%+ X =18
2R+t Xt 2%+ X=Xt X =16
%=20(=1234,5,6,7,8)
Giai bai toan nd rong bing phrong phapdon hinh

X1 Xo | X3 | X4 | X5 | Xe
1 | 23] 3|00
0 | xs | 20 | 2 1 1] 2110
M| x | 18] 1 | 2 |@®| 4] 0] o0
M| X | 16 | 2 12101
1| 2| 3] 3] 0] o
3 | 3| 5] 5| 0] 1
0 | xs | 14 | 5/3 |13 0 | 23| 1 | 0
3 | x| 6 | U3 |23 1|43 0 0
M | Xe | 4 | (@m3)|-13| 0 |53 0 | -1
0 o] o] 1| o] o
43| 13| o 53] 0] 1
0 | xs | 9 | 0 |34 0114 1 | 5/4
3 | x| 5| 0 |34|1|74| 0| 14
1 | x| 3 1 |-1/4| 0 |-5/4| 0 |-3/4
18] 0 0| o] 1| o] o

PATU: x = (3,0, 5, 0), f(x) = 18.
b. Bai toanddi ngau
g(y) = 20y + 18y + 16y — min

21+ Y+ 2321
Y+t2%t+y;=2

y1+ 3%+ 2% >3

2y1t4y, +y3 2 3

y12 0,5 <0.
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Theodinh ly d6 léch bu yu, ta c6 B phrong trinh 6i vu sau
2y, +Yy,+2y; =1
Y, +3y, +2y, =3
y, =0
Giai hé phuong trinh taduwoc PATU: y = (0, 1, 0) va g(y) = 18.
Vi du 2. Cho bai toan quy heh tuyén tinh sau
f(X) = 6% + 3% + 2% - 3%, — mMin
X+tX+X-2X%=4
-X+Xx <10
2% + X3— 2% =12
X220 (=1234)
a. Giai bai toan trén
b. Lap bai toAndbi ngiu caa bai toan trén va gjibai toanddi ngau do.
Giai
a.Pua bai toan & dang chun
f(X) = 6% + 3% + 2X3 - 3% + MXg + MX7 -~ min
X+ X+ Xz-2X%+X=4
- X+ X+ X% =10
2% + X3 — 2% + X, =12
%20 (j=1,2,3,4,5,6,7)
Giai bai toan n rong bing phrong phapdon hinh

X1 X2 X3 X4 Xg
6 3 2 -3 0
M X6 4 1 (1) 1 -2 0
0 Xs 10 -1 0 0 1 1
M X7 12 0 2 1 -2 0
-6 -3 -2 3 0
1 3* 2 -4 0
3 X2 4 1 1 1 -2 0
0 Xs 10 -1 0 0 1 1
M X7 4 -2 0 -1 (2) 0
-3 0 1 -3 0
-2 0 -1 2* 0
3 X2 8 -1 1 0 0 0
0 Xs 8 0 0 1/2 0 1
-3 X4 2 -1 0o |-1/2] 1 0
18 -6 0 -1/2 0 0
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PATU: x = (0, 8, 0, 2), f(x) = 18.

b. Bai toanddi ngau
g(y) =4y + 10y, + 12y — max

Yi-Y2<6

y+2y<3

yitys<2

-2y1 + Yo — 2y< - 3

y, < 0.

Theodinh ly dd léch bl y¥u, ta c6 B phrong trinh 6i uu sau:

Y, t2y;=3
Y, =0

2y, +Y,~2y;=-3
Giai hé phrong trinh tadwoc PATU: y = (0, 0, 3/2) va g(y) = 18.
Vi du 3 (CHLH 2009). Cho bai toan quy ch tuyén tinh sau
X —3X, = 4X; + X, + 5X; —» max
2% + X, =3, + 2, = 30
X, =Xt X, ~ X =23
33X — 2%, + X, + X, + 4X, 2 - 10
X; >0;)=12,3,4,5.
a. Hay gii bai toan trén fing phrong phapdon hinh.
b. Hay lAp bai toanddi ngau cia bai toan trén va tim ¢h pheong an éi vu cia bai
toanddi ngau do.
Gial
a. Thém vao bai todan phy x, rdi doi dau rang bac chinh thi ba, tadugc bai toan
phu sau:
X —3X, = 4X; + X, + 5X; - max
2% + X, =3, + 2, = 30
X, =Xt X, ~ X =23
—3X + 2X, = X3 = X, — X+ X= 1C
X;20;]=1,2,3,4,5,6.
Ma tran diéu kién
2 1 -3 2 0 01«
A=l0 1 -1 1 -1 0/0 1
-3 2 -1 -1-4 1J0 (
Thém vao bai toan han gia X, Xg tadugc bai toan na rong sau
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X, —3X, = 4X; + X, + 5X;— MX,— Mx, - max
2% + X, = 3X;+ 2X,+ X, = 30
X, = Xg+ X, = X+ Xg =23
—3X + 2X, = X;— X, — X+ X,=10
x;20;)=1,2,3,4,5,6,7,8.
Giai bai toan n rong bing phrong phapdon hinh

X1 X2 X3 X4 X5 Xg A
1 -3 -4 1 5 0
-M X7 30 2 1 -3 (2) 0 0 15*
-M Xg 23 0 1 -1 1 -1 0 23
0 X6 10 -3 2 -1 -1 -4 1

o | 1| 3| 4] 1] 5] o0

53| 2| 2| 4| 3| 1] o0
1 | xa | 15 | 1 | % |-32| 1

M| x| 8 | -1 |12|@2| o | -1
0 | X |25 |-2 |52 |-5)2|0 [-4 |1

15 0 7/2| 5/2* 0 -5 0
-8 1 | -1/2| -1/2 0 1 0

1 X4 39 | -2 2 0 1 0
-4 X3 16 | -2 1 0 -2 0
0 X6 65 | -7 5 0 0 -9 1
-25 5 1 0 0 0

oNe

Trong king don hinh thir ba ta thy hé s udc lwgng aia cacan déu khéng am nén bai
toan no rong co nghém la:
x’ =(0,0,16,39,0,65,0,0f, =— =.
Ta thiy trong PATU @a bai toan rd rong cacin gia déu nhin gia ti 0 nén bai toada
cho gii dugc va cé nglim nhr sau:
X’ =(0,0,16,39,0,65,0,0f, =— ¢
b) Bai toanddi ngiu véi bai toanda cho 1a:
30y, + 23y, - 10/, -~ mir
2y, +3y;21
Yt Y, —2y;2-3
=3y, -y, ty;2-4
2y, +Y,+Y;21
Y, t 4YB 25
y, <0

Do bai toanda cho c6 PATU 1&° = (0,0,16,39,0,65,0,( nén ta cé & phrong trinh 6i vu
sau:
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Yy, =0 y, =3
_3y1_y2+y3:_4‘:' y2:_5
2y, +Y,ty,=1 y; =0

Vay bai toandbi ngiu c6 ndt PATU la y° =(3,-5,0) va GTTU la: g(y°) = —25.

BAI TAP
Phan |

1.1D¢é nudi ndt loai gia stic ngoi ta s dung 3 laai thirc &n Ay, Az, As. Ty 1€ (%) cac cht dinh
dudng Dy, D, c6 trong cac lgi thirc an Ag, Ay, Az va gia 1kg ni loai nhu sau:

Chat Loai thic an
dinh drong A1 Ao As
D, 30 20 20
D, 20 20 30
Gia mua 800@ 60004 4000d

Yéu du trong khu phin thirc an caa laai gia stc nay 1a: ¢ dinh drdng Dy phai ¢6 it nHit &
70g va nhtu nhit 1a 100g, cht dinh drdng D, phai c6 it nHit 1a 50g va nhiu nhit 1a 80g. Hay4p
mé hinh toan éc cia bai toan xadinh khdi luong thirc an mbi loai cain mua sao chahg chi phi
thip nHit va bio dam chit lugng theo yéu au.
1.2C0 hai lai thac an | va Il chra 3 Iai vitamin A, B, C. Hamiong vitamin trong i
don vi thirc an nhr sau:

Vitamin
A B C
I 2 3 4
[l 4 1 5

Loai thirc an

Gia mdt don vi thirc an the | 1a 34, va 1l 1a @. Mot khau phan an phai cé ©i thiéu 5
don vi A, 4don vi B va 8don vi C. Tim not cachian tot nhat (it tién nhit vadu dinh
dudng). Hay ip mo hinh toandt aia bai toan.

1.3 Mot xi nghip c6 K hoach sin xuit ba laai san ptam A, A,, As tir 3 loai nguyén léu
N1, N, N3 ¢ tiit lugng trong ing la 50kg, 70kg va 100k@inh mic tiéu hao nguyéndu
(kg/SP) vadi nhuan (ngandong/SP) khi $n xuit mot san pham dugc cho trong bng sau

Nguyeén lu Sin pham
A, A, As
N, 0.2 0.1 0.1
N, 0.1 0.2 0.1
N3 0.1 0.3 0.0
Loi nhuan 8000 6000 4000

Hay lap md hinh toan ¢t caa bai toandp ké hoach sin xut toi wu biét rang hrong
san phim Ag chi ¢ tté tiéu thy duogc ti da 400 &n pham.
1.4D¢é nudi bt loai gia suc trong 24han c6 kibi luong ©i thiéu cac cht: Protit, Gluxit,
khoang trong ung l1a: 90, 130, 20 gram.yTé phan trim theo kidi luong céc cht trén co
trong cac lai thac an A, B, C va gia mua 1kg it an ndi loai nhu sau:
| Chat | Loai thirc an |
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dinh drong A B C
Protit 10 20 30
Gluxit 30 40 20

Khoang 2 1 3
Gia mua 300@ 4000d 50004

Hay lap mé hinh toan ét cia bai toan xadinh khbi lwong thrc an mdi loai can
mua sao chadhg chi phi thip nhit va bio dam chit luong theo yéu au.
2.5 C6 hai lai san ptam A, B duoc gia cong trén 3 may |, II, I1l. Th gian gia cong i
loai san pham trén ndi may cho i bang:

Loai May
SP I Il 11
A 4 3 2
B 2 1 4
Thoi gian cho phépi@a mbi may |, 11, 11 1an heot 1& 100, 300, 50 ¢i Mot don vi

san phim A 1ai 6000d, B 1ai 40004.

Vay can phai san xuit bao nhiéu & phim moi loai dé 14i t6i da. Hay ip mé hinh
toan lc aia bai toan.
1.6 Trong ndt chu ki én xuit, nha may & dung hai lai vat liéu V4, V, dé san xuit 3 loai
sin phim S}, S,, Ss. Luong VAt ligu V; dungdé sin xuit mot don vi sin phim S va gia ban
mot don vi sin pkam S cho ki bang sau:

VL SP
S S S
Vi 4 2 5
V, 2 6 3
Gia ban 12004@ 8000d 14000d

Biét ring sb don vi vt liéu V3, V, nha may céan luot 1a 10000 va 14000. Yéiua
lap ké hoach sin xuat caa nha may, xadinh $ luvong sin pram mdi loai can sin xuat sao
cho 6ng thu nfap I6n nHit.

1.7 Gh s y8u Gu t6i thiéu mdi ngay & cac clat dinh drdng dam, dudng, béo cho it
loai gia suc trongng 1a 50g, 80g va 20g. Chotbham trong cac cht dinh drdng trén co
trong 1g thirc in A, B, C va gia mua 1 kg e in mdi loai trong hing sau:

Chat Loai thac an
Dinh dudng A B C
Dam 0.1g 0.2g 0.2g
buong 0.3g 0.1g 0.1g
Béo 0.05g 0.02g 0.01g
Gia mua 800 6000d 40004

Hay lap mé hinh toan ét cia bai toan xadinh khbi lwong thic an mdi loai phai
muadé tong $ tién chi cho mua tiac an it nhit nhung dapang dugc nhu éu dinh drdng
mdi ngay.

1.8 Mot xi nghiép c6 K haach sin xuit ba laii san ptim A, B, C tr 2 laai nguyén [gu Ny,
N, c0 tiit lwgng trong tng la 50kg, 70kgbinh mirc tiéu hao nguyéndu (kg/SP) vadi
nhuan (ngandong/SP) khi $n xuit mot san pham dugc cho trong bng sau

Nguyén Sn phim
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li¢u A B C

N 0.2 0.1 0.1

N, 0.1 0.1 0.2
Loi nhuan 5000 2000 6000

Hay lap m hinh toén ¢t aia bai toandp ké haach sin XUt toi wu biét rang hrong
san pham B ch c0 tre tiéu thu duoc t6i da 300 &n pham.

Phan I
2.1 Cho bai toan quy hoh tuyén tinh sau
f(X) = 6% + 3% + 2% - 34 —» Min
X+tX+X-2%=4
-Xx+x <10
2%+ X3 —2x% =12
Xx20 (j=1,2,3,4)

a. Giai bai toan trén N o
b. Lap bai toandoi ngau cia bai toan trén va gjibai toandoi ngau do.
2.2 Cho bai toan quy koh tuyén tinh sau:
f(X) = 2% - 5% + 4dxg + X4 — min
3%+ X +4x - 6% < 20
X+ X3- 2% <6
3% -X+2%—5x=24
%20 (=1234)
a. Giai bai toan trén
b. Lap bai toanibi ngiu caa bai toan trén va giibai toanddi ngau do.
2.3 Cho bai toan quy koh tuyén tinh sau:
f(X) =X + 3% - X3+ 3% — mMin
X+X-2%+X =6
-X+X% <10
2% - 3%+ X, =20
%20 (=1234)
a. Giai bai toan trén
b. Lap bai toanisi ngiu caa bai toan trén va giibai toanddi ngau do.
2.4 Cho bai toan quy koh tuyén tinh sau:
f(X) =- 2% + 3% + X3+ X, — 4% — max
3% -2%+X3—4x +2% =9
TX-3%-7TX +5% =14
4% - 2% — 4% + 3% =8
%20,j=1,2345.
a. Giai bai toan trén
b. Lap bai toAnddi ngiu cia bai toan trén vaghpheong trinh 6i vu caa bai toantdi
ngau do.
2.5 Cho bai toan quy koh tuyén tinh sau:

f(X) =- 3% - 2% - 3% - 5%, - mMin
X+ X +2%+2X% <18
2%+ 2% + 3+ 4% =12
X+ 2%+ 2%+3% =11



27

x20,j=1,234.
a. Giai bai toan trén
b. Lap bai toanibi ngiu caa bai toan trén va giibai toanddi ngau do.
2.6 Cho bai toan quy koh tuyén tinh sau:
f(X) =- 2% - X + X3 + X4, - max
X+ X+ 2%-X=2
-%-7TX%+3% <3
-3%+ 2% <7
% >0,j=1,234.
a. Giai bai toan trén
b. Lap bai toantbi ngiu caa bai toan trén va gjibai toanddi ngau do.
2.7 Cho bai toan quy koh tuyén tinh sau:
f(X) = X1 + 2% + 33X + 3% -~ max
2%+ X+ X3+ 2% < 20
X+ 2%+ 3%+ 4% =18
2%+ X+ 2%+ X, = 16
%20 (=1234)
a. Giai bai toan trén
b. Hay lap bai toanibi ngiu cia bai toan trén va gjibai toanddi ngau do.
2.8 Cho bai toan quy koh tuyén tinh sau:
f(x) = 15% + 8% + 10% — max
-3%+ 2% +4x < 3
2%X-Xo+ 2% < 4
A% -5%+ 2% =1
%20 (=1273)
a. Giai bai toan trén
b. Hay lap bai toAndbi ngiu cia bai toan trén va gjibai toanddi ngau do.
Hwéng dan vabap &
Phan |
1.1 Goi x;, i = 1, 2, 34n luot [a & gam thirc an Ay, A,, Az cin phai mua. Khidé mé hinh
toan lc aia bai toan la:
f(x) = 8%, + 6% + 4% —» min
0.3 + 0.2% + 0.2%
0.3 + 0.2% + 0.2%
0.2% + 0.2% + 0.3%
0.2% + 0.2% + 0.3%
X1, Xo, X3 = 0
1.2 Goi X1, %, & lwong thrc an 1 va Il trong ndt khiu phin. Khidé mé hinh toan ¢t cia
bai toan la:
f(xX) =3x + 7% - min
2X1+4% =5
33X+ X% =4
4x, + 5% = 8
X1, X2 0
1.3 Goi X1, Xo, X3 12N lwot 14 $ san phm A, A,, As can sin xuat. Khi d6 mé hinh toan ¢t
cua bai toan la:
f(x) = 8%, + 6% + 4% - max
0.2% +0.1% + 0.1% <50

IN IV IN IV
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0.1 +0.2% +0.1% <70
0.1x% + 0.3% < 100
X3 < 400
Xj =0 (J = 1,2,3)
1.4 Goi x;, i = 1, 2, 34n luot [a & gam thirc an A, B, C én mua. Khidé6 mo hinh toan ¢c
cua bai toan la:
f(x) = 3%, + 4% + 5% - min
0.1 +0.2% + 0.3% = 90
0.3 +0.4% + 0.2% = 130
0.02% + 0.01% + 0.03% = 20
X 20 (j=1,2,3)
1.5 Goi X1, X, la  don vi sin pham loai A va B éin sin xuit. Khi d6 mé hinh toan ét cia
bai toan la:
f(x) = 6000x% + 4000% — max
4x, + 2% < 100
3%, + % < 300
2X, + 4% < 50
X1, X0 20,
1.6 Goi x; (j = 1,2,3) 1a 6 don vi sin pham S cin san xuit. Khi @6 mé hinh toan ¢t cia
bai toan la:
f(x) = 12000% + 8000x% + 14000% — max
4% + 2% + 5% <10000
2X; + 6% + 3% <14000
X 20,j=1,2,3.
1.7 Goi x;, i = 1, 2, 34n luot [ & gam thirc an A, B, C én mua. Khidé6 mo hinh toan ¢c
cua bai toan la:
f(X) = 8%, + 6% + 4% — min
0.1% + 0.2% + 0.2% = 50
0.3 +0.1% + 0.1% = 80
0.05% + 0.02% + 0.01% = 20
X1, Xo, X3 = 0
1.8 Goi x;, i = 1, 2, 34n luot [a & san prim A, B, C én sin xuit. Khi d6 mé hinh toan
hoc cia bai toan la:
f(x) = 5x; + 2% + 6% —» max
0.2% +0.1% + 0.1% < 50
0.1% +0.1% + 0.2% < 70
X, < 300
X1, X0, X3 = 0
Phan I
21 a.PATU:x=(0, 8,0, 2), f(x) = 18.
b. PATU: y = (0, 0, 3/2) va g(y) = 18.
2.2 a.PATU:x=(18, 0, 0, 6), f(x) = 42.
b. PATU: y = (0, -13, 5) va g(y) = 42.
2.3 a.PATU: x=(0, 10, 0, 0), f(x) = 30.
b. PATU: y = (0, 0, 3/2) va g(y) = 30.
24 a.PATU:x=(2,0,3,0,0), f(x) =-1.
25 a.PATU:x=(0,4,0, 1), f(x) =-13.
b. PATU: y=(0, -2, 1) vag(y) = - 13.
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2.7

2.8
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a. PATU: x = (0, 0, 11, 20), f(x) = 31.
b. PATU: y = (5, 0, 3) va g(y) = 31.

a. PATU: x=(3, 0, 5, 0), f(x) = 18.

b. PATU: y = (0, 1, 0) va g(y) = 18.
a. PATU: x = (1/5, 0, 9/10), f(x) = 12.
b. PATU: y= (7,0, -9) vag(y) = 12.



Chuwong 1

1.1 MOT SO Vi DU VE BAI TOAN QUY HO ACH TUYEN TiNH

Vi du 1. Mot xi nghép cin sin xuat 3 loai banh: banhiau xanh, banh #p céim va banh
déo. Luong nguyén Bu dudng, dau cho ndt banh ndi loai, lwvong dr trir nguyén [gu, tién

1di cho ndt banh ndi loai duoc cho trong Bng sau:

BAI TOAN QUY HO ACH TUY EN TiNH

Nguyén léu | Banhdiu xanh| Banh thip cim Banh @o Luong dr trix
buong 0,04kg 0,06kg 0,05kg 500kg
bau 0,07kg Okg 0,02kg 300kg
Lai 3000 2000 2500

Hay lap md hinh bai toan timdduong nbi loai banh én sin xuit sao cho khéngihiong
vé nguyén 1Bu ma laidat duoc cao nkt.

Giai

Goi X, %, X, lan hrot 1a & banhdau xanh, banh #p cim, banh do cn phii san xuat.

biéu kién: x, 20, j =1,2,3. Khi do
1) Tién lai thuduoc 1a: f(X) = f (X, X,,X;) = 3%, + 2X,+ 2,5, (ngan).

2) Luongduongdugc Sr dung la: 0,04x, + 0,0&, + 0,0%, (kg)
Dé khong b dong & nguyén lgu thi: 0,04x, + 0,0&, + 0,0% < 50.

3) Lugngdau duoc sr dung la: 0,07x, + 0,0, (kg)
Dé khong b dong V& nguyén Ieu thi: 0,07x, + 0,0X, < 30..
Vay ta c6 mo6 hinh bai toan

(1) F(X)=F(X,X%,,X%;) =3+ 2X,+ 2,%, - ma&

(2) 0,04, + 0,06, + 0,05 < 50
0,07% + 0,0%, < 30

(3) x 20, j=1,2,3

Ta noéiday 1a bai toan quy heh tuyén tinh 3an tim max @a ham mc tiéu.

Vi du 2. Gia s yéu du i thiéu mdi ngay & cac cht dinh drdng dam, duong, khoang
cho not loai gia stc tong tng 1a 90g, 130g, 10g. Choébham Lrong cac cht dinh drdng
trén c6 trong 1g tic an A, B, C va gia mua 1kg dfc in mdi loai duoc cho trong bng sau:

Chat dinh drdng A B C
Pam 0,19 0,29 0,39
buong 0,39 0,49 0,29
Khoang 0,029 0,01g 0,039
Gia mua 3000 4000 5000
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Hay lAp md hinh toan ¢t cia bai toan xadinh khbi luong thrc an mbi loai phai muadé
tong & tién chi cho mua thc an it nkit nhung dap ang duoc nhu éu dinh drdng nbi
ngay.
Gial
Goi X, X,,X, 1an luot 1a khoi lugng (g) thrc an A, B, C éin mua.
biéu kién: x, 20, j=1,2,3 Khid6
Tong khbi lwong céc cht dinh drdng c6 trong thic in cin mua la
Pam: 0,1x, + 0, %, + 0,3, (q)
buong: 0,3x, + 0,4, + 0, X, (9)
Khoang:0,02x, + 0,0k, + 0,08, (Q)
bé daptng duoc nhu éu dinh drdng i thiéu mdi ngay thi ng khdi luong cac cht dinh
dudng c6 trong thic an cin mua khdng thnhs hon cac nhu &u t6i thiéu mdi ngay & cac
chit dinh drdng do nén ta cé cadiéu kién:
0,1 + 0,2, + 0,%,> O
0,3 + 0,4, + 0,X,> 13
0,02 + 0,0%,+ 0,08,> 1
Tong $ tién phai chi @& mua $ thac an trén 1a
3%, + 4X, + 5%, (dong)
Yéu ciu bai toan l1a&tién chi cho mua tixc an it nHit nén ta cdliéu kién
3%, +4X,+ 5%, - min
Vay ta c6 md hinh bai toan

(1) f(x)=f(x,X,,X%;) =3%,+ 4X,+ X, - min

(2) 0,% + 0,2+ 0,%,2 O

0,3% + 0,4, + 0,%,> 13
0,02 + 0,0%,+ 0,08,> 1

(3) x, 20, j=1,2,3.
Vi du 3. (CHLH 2009) Mt co s& san xuit d6 gd du dinh sin xuit ba lai san pHim 1a ban,
ghé va t1. Binh mrc sr dung laodong, chi phi 8n xuit va gia ban @i san prim mbi loai
udc tinh trong Bng sau:

Céc ¥u t Ban Gl Tu
Laodong (ngay cbng) 2 1 3
Chi phi €n xuit (ngandong) 100 40 250
Gia ban (ngaddng) 260 120 600

Hay lAp md hinh toan dt cia bai toan xadinh $ sin prim moi loai can phii san xuat
sao cho khodngikiong trong &n xuit va ting doanh thutat duoc cao nlt, biét raing @ o
c6 9 lao dong trong duong Wi 500 ngay cdng,dstién danh cho chi phiaa xuit 1a 40
triéu dong va 8 ban, gié phai theo 1 1¢ 1/6.



Giai
Goi X, X,,X, 1an lrot 1a & ban, glé, ti cin phai sin xuat. Ta c6 cadiéu kien: x,,X,, X, > 0.
Tong ngay cong va chi phirdtinh dé san xuat 1a:
2%, + X, + 3%, (ngay cong)
100x, + 40k, + 25&, (ngandong)
Pé khong h dong trong &n xuit ta co caciéu kién sau
2%, + X, + 3X, < 500
100x, + 40k, + 250,< 4000
Theo 1 I¢ gitta $ ban va é ghé ta cadiéu kién sau
6X, =X,
Téng doanh thu theoudkién la
260x, + 120, + 60@&, (ngandong)
Pé tong doanh thuat duoc cao nlit ta codiéu kién
260, + 120, + 608, — m a
Nhu vay, mo hinh toan éc cia bai toan la
(1) 260 + 120+ 608, — m a
2%, + X, + 3X; < 500
(2)  100x + 40k, + 256, < 4000
6X, =X,
3)  X,X%,X;20.

1.2 PHAN LOAI DANG BAI TOAN QUY HO ACH TUY EN TiNH

1.2.1 Dang téng quét aia bai toan quy hach tuyén tinh
Bai toan QHTT dngtong quatvai n an & bai toan céahg
(1) f(x)=cx +CX,+:--+C X, — max(min)

>

(2) apx +ax,+-+a,x < 10,i=12,..m
>0
@) %<0 |,j=12,..n
tuy y
Trongdo
* (1) la ham mc tiéu.
* (2) la ke rang bwc chinh.
« (3) larang bac diu.
* (2) va (3)duoc goi chung la I§ rang bwc cia bai toan.



Khi @6

« MJi vector x=(x,X,,...,x,) thda (2) va (3xugc gi la mot phweng an (PA)
cua bai toan.

« Ma&i phuong &n x tida (1), nghia 1a ki d6 ham mc tiéudat gia i nho nhat (I6n
nhat) trén #ip cac plrong anduoc goi la mot phwrong &n 6i wu (PATU) cia bai
toan.

« Giai mot bai toan QHTT lati tim mgt phweng &n $i wu cia nd hac chi ra Bing
bai toanvd nghiégm, ngha la bai toan khéng c6 PATU.

1.2.2 Dang chinh tic cia bai toan QHTT

(1) f(x)=cx +CX,+---+C X, — max(min)

(2) ax +a X+ +a,x, =0,i1=12,.. m

) x,20,j=12,.. n

Nhén xét. Bai toan QHTTdang chinh tic 14 bai toan QHTT shg ©ng quéat trongté

« Céc rang béc chinhdéu 1a phrong trinh.
« Cécan déu khéng am.
Vi du. Bai toan sau coathg chinh ic
(1) f(X) = 2%, — 4x, — X, + 6X, — min
X —4X,+x,=12
(2)912x — 3, + X, + X, = 3
X =X, "X~ X, =6

()%, 20,j=1,2,3,¢
1.2.3 Dang chuén cia bai toan QHTT
Bai toan QHTTdgng chuin 1a bai toan QHTT ghg chinh ic

(1) f(x)=cx +CX,+---+C X, - max(min)

(2) ax +a X+ +8,X,=0,1=12,.. m

) x,20,j=12,.. n
Trongdo

e Céac I§ s ty dodéu khdng am.

* Trong ma tén hé sH ty do codu m vector 6t don vi: €,6,...,6,.

1 0 0

0 1 0
§=|. |\&=|, =

0 0 1
Khi do:

« CAcan ttng Wi cac vector 8t don Vi duoc goi 1a cacdn co bdn. Cu thé an ung Wi
vector @t don vi e laan o ban tha k.
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« Mot phrong &n ma caédn oo ban déu baing Oduoc goi la phweng &n @ bdn.

« Mot pheong &n © ban c6du m thanh phn drong duoc goi la khéng suy bén.
Nguoc lai mét pheong an @ ban c6 it fon m thanh phn drong duoc i 1a suy
bién.

Vi du. Xét bai toan QHTT sau

(1) f(X) = 2%, — 4x, — X, + 6X, - min
X+ X, +X =12
(2)312x + X, + X, = 3
X +X, =X =X, =6
(3)Xj >0,]=1,2,3,4,5,
Ta thiy bai toan trén coahg chinh dc, hon nita
Céc ¢ sd tw dodéu khéng am
Ma tran hé sb rang béc A 1a
1 0 0 1 1 0
A=112 0 1 0 O 1
1 1 -1-1020
Co chraday du 3 vector ét don vi g (cot 5), e, (cot 6), e, (cot 2).
Do d6 bai toan c6 ghg chiin, trongdd

« An oo ban thr nht 1a x,

« An oo ban thr hai la

« An o ban thr ba lax,

Nhén xét. Trong bai toan trén, khi chim oo ban thir k bing k¢ sd t do thr k, con cadn
khéng @ ban bing 0, nghia la chox, =15,x, = 3x,= 6x,= 0x,= Ox,= (ta dwoc Mot
pheong &n © ban aia bai toanx =(0,6,0,0,12,3.

Phrong &n nay khdng suyds vi codu 3 thanh phn deong. Ta @i day 1a plwrong an ©
ban bandau cia bai toan.

Cha y. Tong quét, trong bai toan QHTTanlg chdin bt ki, khi choan o ban thir k bing
hé sb tu do thr k (k =1,2...,m), con cacin khdng @ ban bing 0, taduoc mdt pheong an
co ban cia bai toan. Tag day 1a phrong &n © ban bandau cia bai toan.

1.3 BIEN POI DANG BAI TOAN QHTT
1.3.1 Dang téng quét & dang chinh tic
Ta c6 ti¢ bién d6i bai toandgng téng quétvé dang chinh tic baing cac lxdc sau
Bwéc 1.Kiém tra t¢ rang bwc chinh
1) Néu c6 rang béc chinh dng a x, +a x,+---+a_x <h thi ta @ng vao ¢ trai rang
buoc d6 an phy x ., , ngha |a ta thay rang lde a,x, +a X, +---+a X <h trong bai
to&n ting rang bac a,x, +a,X,+---+a,X, + X, =h.
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2) Néu c6 rang béc chinh dng a,x +a X, +---+a x =h thi ta tir vao \é trai rang
buoc d6 an phu x.,,, ngha la ta thay rang g a,x, +a X, +:--+a X =h trong bai
toan kang rang bac a,x, +a X, +---+a x —x.,, =h.
Cha y. Cacan phy la cacan khdng am vaisd caa cacin phy d6 trong ham mc tiéu 1a 0.
Bwéc 2.Kiém tradiéu kién diu claan &
1) Néu coan x, <0 thi ta thrc hien phépdoi an &5 x; =-x," véi X, =0.
2) Néu co an x; c6 diu tdy y thi ta tiec hién phépddi an 6 x; =x,' —x," Voi
X, X, =0.
Chu y. Khi tim dugc PATU dia bai todn ang chinh ic ta ch can tinh gia ti caa cacan
bandau va b di cacan phy thi € duoc PATU aia bai toan ahg ng quaida cho.
Vi du. Bién d6i bai toan sau&dang chinh ic
(1) f(X) = 2%, — 4%, — X, + 6X, — min
4x, — 06X, + 5%, < 50
(2)47x +%,2 30
2x, + 3%, — 5x, = - 2E
(3)x=20,x,<0
Giai
Thém vao bai todan phy x, =0 dé bién bat pheong trinh 4x, — 6x, + 5x, < 50 vé phrong
trinh 4x, — 6x, + 5%, + x, = 5C.
Thém vao bai toddn phu x. =0 d bién bt phrong trinh 7x, + x, = 30 vé phrong trinh
7% + X, — X, = 30.
Ddi bién x, =—x, véi x, =0.
Doi biénx, =x, =X, Vii X, ,X; 0.
Tadua bai toan & dang chinh ic
(1) f(x)=3x —2X, + 2,5K, —X; )—» ma>
A%, +6X, +5(X; — X, )+ X, = 5C
(2)4 7%+ (X, = X5 )= X; =30
2%, = 3X, — 5(X; — X, )=—25
(3)% 20,x, 20,x, = 0, = 0x,> Ox.> (
1.3.2 Dang chinh tic vé dang chuan

Tir bai toandang chinh tic ta c6 i xay drng bai toardang chuin nhu sau
1) Khi gip he s tw do b <0 tadéi dau hai v caa rang bac tha i.
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2) Khi ma tén kg sd rang béc A khéng clira &t don vi tha k 1a g, tadwa vaoan gia
X, =0 va ®ng théman gia x,, vao \é trai phrong trinh rang béc thir k dé duoc
phrong trinh rang bec MBi: 3%, +a,X, +++ + 8%, + X, =k
3) Ham muc tiéu mo rong f (x) duoc xay drng tr ham muc tiéu bantiu nhr sau
«  DGi véi bai toan min: f (x) = f(x) + M (D an gia).
«  DGi véi bai toan max:f (x) = f (x) =M (D_an gia).
Trongdé M ladai luong ft 160, 1én hon bat ki s5 nao cho tréce.
Vi du 1. Bién di bai toan QHTT saud/dang chuin
(1) f(X) =3x + 2x, + X, + X, - min
4x, — 6%, + 5%, = 50
(217 + %+ X%,=0
2 +3X, — 5x, = — 2
(3)x,20,j=1,..,4
Gial
Bai toan trénid c6 ang chinh ic, trongd6 vé phai cia phrong trinh rang béc thir ba 1a
-25 < 0.P6i diu hai \é cia phrong trinh nay tatugc —2x, — 3x, + 5x, = 2F
VA (2) ts thanh
4x, — 6%, + 5%, = 50
X +X+x,=0
—2% — 3X, + OX; = 28
Ma tran hé sd cia rang bac la
4 -6 5 0\/1 C
A=l 7 0 1 1|0 C
-2 -3 5 00 1
Vi A con thiéu 2 vector 6t don vi la e va e, nén bai toan aka cé dng chun.
Thém vao bai toan han gia x;,x, = 0 va xay arng bai toan rd rong c6 dng chun nhr
sau
(1) f(X) =3x + 2%, + 2, + X, + MX,+ MX, - min
4x, — 6%, + 5%, + X, = 50
(27 +x,+%x,=0
—2% = 3X, + O, + X, = 2¢
(3)x 20,j=1,..,6
Vi du 2. Bién d6i bai toan QHTT sauds/dang chuin
(1) f(X) =3x + 2%, + X, + X, - max



4x, — 6%, + 5%, = 50
(21 7% +%+%,=0
2 + 3, — BX, = — 2E
(3)x 20,j=1,..,4
Ta xay drng bai toan ré rong dang chiuin nhr sau
(1) f(X) =3x + 2%, + 2, + X, — MX;— Mx - max
4x, — 6%, + 5%, + X, = 50
(2)17x+ %+ X%,=0
—2X% — 3X, + X, + X, = 2F
(3)x,20,j=1,..,€
Cha y.
« An phy: Tong quéat chugn thanh chinhic
« An gia: Chinh fic chuyn thanh chén
Vi du 3. Bién d6i bai toan QHTT sauds/dang chuin
(1) f(x) =3x + 2%, + 2%, + X, — min
—-9x +15x, < 50
(2)1-6x, + 2x, =—120
X, +3X, —5X; = —45
(3)x 20,j=1,..,4
Giai
Thém vao bai toan 2n phu X, X, = 0 taduoc bai toan c6 ghg chinh ic nhr sau
(1) f(x) =3x + 2%, + 2%, + X, — min
—9x +15%; + X, = 50
(2)1-6x, + 2x, =—120
X, +3X, —5X;—Xs=—45
(3)x,20,j=1,.. 6.
Bai toan trén cia c6 ang chun.
Ta thiy cAc ¢ phai cua hai plvong trinh rang béc th 2 va 3déu am nén bng cachdoi
diu hai \é caa cac phrong trinh nay tatwoc
-9x, +15x;,+ X, = 50
(2)46x, - 2x, =120
=X —3X, + 95X, + X, = 45
Ma tran hé sb rang bic la
0O -9 15 0 1 (
A=|0 0 6 -2 0 01
-1 -3 5 0 0 I
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Vi A con thiédu mot vector @t Ia e, nén bai toan ata c6 dng chun.
Thém vao rang kic chinh thi haian gia x, = 0 taduoc bai toan dng chiin nhr sau
(1) f(x) =3x% +2X, + 2%, + X, + MX, - min
-9x +15x;+ X, = 50
(2)16x,—2x,+x,=120
=X, —3X, + 5X; + X = 45
(3)x 20,j=1,...7.
Cha y. Quan k giita bai toan xft phat va bai toan énrong
Mdi quan 1§ giira bai toan xét phat (A) va bai toan nrong (B) nhr sau
* B v0 nghEm suy ra A v0 ngkim
* B c06 nghém c6 hai teong hop:
1) Néu mpi an gia caia PATU king 0 thi b an gia taduoc PATU dia A
2) Néu cé it nfat mot an gia > 0 suy ra A khéng c6 PATU

Chwong 2
PHUONG PHAP PON HINH

2.1 PHUONG PHAP PON HINH GI Al BAl TOAN QUY HO ACH TUYEN TIiNH

DANG CHUAN

2.1.1 Thuat toén giai bai toan max

Buwéc lip thir nhat (bangdon hinh thir nht)

1) Ldp hing don hinh xudt phéat
V& bangdon hinh va ghi vadé cac thanh pin sau éa bai toan gng chiin
« Dong 1. Ghi caén cia bai toan (& ca an phu)
« Dong 2. Ghi cac &isb cia cacin trong ham mc tiéu

e Cot 2. Ghi cAcin o ban aia bai toan theo thtu tir 4n oo ban thir nhit dén an oo

ban cwi cung, ta @i cot nay lacst d@n co bdn.

« Cot 1: Ghi rong tthg cac B sb cia cacan oo ban trong ham mc tiéu, ta @i cot

nay lacgt hé sb co bdn.

« Cot 3. Ghi cac & hang tr do aia k¢ rang béc chinh theo th ti tir trén xwng drdi,

ta gi cot nay lacot phuwong an
e Cot 4. Ghi ma tn diéu kién A cia bai toan.

Tinhh¢ s6 wéc lwgng A, cia cacan x,(j =1,2... ,n) va ghi trong ting vao dong dsi cot

4, V61 A, dugce tinh theo cong tit sau:
A, =(cotl)x (A )= (sx; ) (hsx,: h¢ s cuaén x; trong ham mc tiéu).
Chl y. Néu x, 1aén oo ban thi A, =0.
Tinh ti 85 f, = (cot1)x (cot3)va ghi drsi cot 3.
2) Xacdinh phwong an @ bdn xudt phat
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Vé6i bang don hinh vra p dugc thi phrong an © ban xuit phatx° cua bai toantuoc
xacdinh nhr sau: Cho céaén & cot 2 nhin gié ti trongrng & cot 3, cacin con hi nhan
gia tri 0. Tri sb caa ham mac tiéu ki phuong an © ban xuat phatx° 1a f(x°) = f,.
3) Panh gia tinh ©i wu ciia phwong an @ ban xudt phat
« DAu higu téi wu. Néu h¢ s uéc lwgng aia cacan déu khong amA, = 0,0 thi

phuong an © ban xuat phatx® 1a phrong an éi wu cia bai toan. That toan Kt thic
véi két luan: Bai toan c6 PATU l&° va GTTU laf (x°).
« D4u higu ciia bai toan khong c6 PATU.Néu coan khéng o ban x, co k¢ sb uéc
lugng Am va 6t diéu kién A ciaan d6 c6 cac thanh gin déu khong drong, A, <0
va a, <0;0i thi bai toan khoéng c6 plng an éi wu. Thuit toan Kt thac \6i két luan:
Bai toan khéng c6 PATU.
Néu khéng xy ra c hai trong hop trén thi that toan tép tuc trong lrde lip thr hai
Bwoc lap thie hai (Bangdon hinh thir hai)
1) Tim dn dwa vao
Trong #it ca cacA, <0 ta clon A, <0 nhs nhat (ta danh du * cho A, <0 nho nhat
trong king). Khi do, x, 1a 4an ma ta & dva vao i an oo ban. Got A, duoc goi la cit
chii yéu.
2) Timan dwa ra
Thuc hién phép chiadn lrot cac $ cia &t pheong an cho cacdsduong aia dt chi
yéu va ghi cac thong $ A d6 vao ét cui cung.
Xac dinh A =min{A} (Tadanh du * cho A nho nhit trong king). Khidé x 1a an
ma tadua ra kfi hé an oo ban. Dong c¢6 cha x. dugc goi la dong chi yéu. S duong
nam trén dong ch yéu va ét cha yéu duoc goi 1a hé s chii yéu.
Cha y. Néu oot chi yéu ch c6 mot s duong thi $ duong do la ke sb chi yéu, dong co
s duong do 1a dong ch yéu, an mim trén dong ch yéu laan duoc dua ra.
3) Ldp bing don hinh the hai
« Cot 2: Thayan dua ra ting an dua vao, caén oo ban con hi gitt nguyén. Dong cé
an dua vao @i la dong chuin.
« Cot 1: Thay I§ s5 cua an dua ra ing hé s ciaan dua vao, cac &1sb cia cacan co
ban con hi gitr nguyén.
Céc thanh pin con hi duoc xacdinh theo dong nhsau
« Dong chdn = Dong cti yéu chia cho B s5 cha yéu.
« Dong thr i = DONg thr i (cii) — a,.dong chén. (a,: sb nam trén giao da dong i va
cot cha yéu).
Céc ¢ sb woc lwong va ti sb cia ham mc tiéu trong Bng thr hai dugc tinh va ghi
nhu bang thir nhit.
4) Xacdinh vadanh gia phwong an @ bdn thir hai (nhe bude lip the nht)
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2.1.2 Thuit toan giai bai toan min
Gial trong tr bai todn max & chu y sau
« PDiéu kién ti uu: A, <0,0j
« Diéu kieén khéng c6 PATUA, >0 vaa, <0,0i
 Anduoc chon dua vao:Antng Wi A, >0 lén nHit.
Vi du 1. Giai bai toan QHTT sau
(1) f(x) =2x — 5%, + 4x;— X, — &; - ma
X, +6x,—2X,— X, = 32
(2)42x, + %, + %, + 3%, = 30
3X, + X, + X, = 36
(3)x,20,j=1... 6.
Giai
Bai toan trén cé ahg chinh ic v6i cac & phai caa cac plrong trinh rang béc trong (2)
déu khéng am.
Ma tran hé sd cia rang bac
1 6 0 -2 -9
A=|0 2 1 1 0 O
O 30 0 0 1
Vi A chia dii 3 ot don vi g (oot 1), e, (cot 3), e, (cot 6) nén bai toan cbadg chuin
trongdo:
« An oo ban thr nhit: x
« An o ban thr hai: x,
« An o ban thr ba: x,
Ta gii bai toan Bng phrong phapdon hinh

X1 X X3 X4 Xs Xg 1
2 | 5| 4 | 1| 6 | 0 !
2 | x | 32 | 1 6 0 | 2| 9] O
4 | xs | 30| O 2 1 1 1 @® | o
0 | % | 36 | 0 3 0 0 1 1
184 0 -25 0 1 0 0

f, =2.32+ 4.30= 18.
A=A,=A =0
A,=2.6+4.2+ 0.3 5 2
A, =2.(-2)+ 4.1+ 0.0+ E
A, =2.(-9)+ 4.3+ 0.3 6= |
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Trong king trén ta thy A, =20,0j =1,..,€ nén bai toan co PATU la

x° =(32,0,30,0,0,3€ va f, =184.
Vi du 2. Giai bai toan QHTT sau
(1) f(X) =6% + X, + X3+ 3X,+ X, = X; - mMin

=X X, =X, +X,=15
(2)12%, =%+ 2x,=-9

4+ 2X, + X, — XK= 2
(3)x 20,j=1,..,6.
Giai
Bai toan trén coghg chinh ic v6i vé phai cia phrong trinh rang béc chinh th hai 1a — 9.
Déi diu hai & cua phrong trinh nay, tatva \é bai toan sau
(1) f(X) =6% + X, + X3+ 3X,+ X, = TX; » Min

=X X, =X, +X,=15
(2)3-2x +%x,—2X; =9

4+ 2X, + X, — XK = 2
(3)x 20,j=1,..,6.
Ma tran hé s caa rang bac

-1 1 0 -10 1
A=|-2 01 0 0 -2
4 0 0 2 1 -3

Vi A chia di 3 ot don vi g (oot 2), e, (oot 3), e, (cot 5) nén bai toan cbadg chuin
trongdo:

« An o ban tha nhat: x,

« An o ban thr hai: x,

« An o ban thr ba: x
Ta gii bai toan Bng phrong phapdon hinh

X1 Xs | Xa | X5 | Xe |
6 1 3 1 -7 '
1 | x | 15 | 1 0| 1] 0| @] 15
1 X3 9 -2 1 0 0 -2
1 X5 2 4 0 2 1 -3

26 -5
-7 X6 15 | -1
1 X3 39 -4
1 X5 47 1

-19 -5

H
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Trong king 1 ta thy ton tai A, =3>0 va trén 6t trong ung cda, =1>0 (a,, = -2 va
a,, =—3) nén ta chn an dua ra lax,, an dua vao lax,, ¢ 6 chi yéu la a, =1. Saudo
tinh cac dong bang 2 king cong titc sau
o= by, & =0+ 2k G5 =+ 3c.
Trong king 2 ta thy ton tai A, =1>0 maa, <0,li =1,2,Z nén bai toan midang xét vo
nghiem.
Vi du 3. Giai bai toan QHTT sau
(1) f(x) ==2x +6X, + 4, — X, + X, - ma
X, +2X,+4X, =52
(2)1 4x, + 2x,+x, = 60
3x, + %, =36
(3)x 20,j=1,..,5.
Gial
Bai toan trén co6 ghg chinh dc v6i vé phai cua phrong trinh rang béc trong (2)déu
khong am.
Ma tran h¢ s rang bic 1a
1 2 4 00
A=0 4 2 1 O
0O 3 001
Vi A chia dii 3 ot don vi g (oot 1), e, (cot 4), e, (cdt 5) nén bai toan cdadg chuin
trongdo:
« An oo ban thr nhit: x
« An o ban thr hai: x,
« An oo ban thr ba: x
Ta gii bai toan Bng phrong phapdon hinh

X1 X X3 Xs | Xs 1
2|16 | 4| 2] 3 |
2 | x, | 52 1| 2 @] o o |52
2| xs | 60] 0| 4| 2] 1| 0602
3 |x |3 | 0] 3]0/ 0] 1
116] 0 | -9 -16* 0| 0O
4 | % | 13 [ 14|12 1 | 0 13.2
2 | x4 | 34 |-12 3] 0| 1 34/3*
3 | x | 3| 0] 3] 0| 01| 1363
92 | 4| 1*] 0| 0] o
4 | % |223[ 13| 0 | 1 [-1/6] O
6 | xo |34/3|-16] 1 | 0 |13] O
3 | x | 2 |12 0| 01]-1]1
3103 236 o | o] w3| o
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Trong king | ta thy ton tai cAc A, <0: A, =-9,A, =~16 va trén ndi cot twong tng c6 k¢
sd dwong. Ta cln A, =-16 4m nt nhit vaan dua vao lax,, khi dé trén 6t twong ang
co cac B 5 duong laa,=4,a,,=2nén tadp cact 6 A, =52/4,,=60/Z Ta chon
A, =52/4 nho nhit va an dua ra lax,, hé s cha yéu la a, =4. Saudd bién d6i bang |
bang cac phép bn doi sau:
do=cy/4, b =d- 2, o=k
Bien doi twong tr cho kang Il.
Trong king Il ta thiy A, =20,00j =1,2,.. ,£ nén bai toadang xet cé PATU la

x°=(0,34/3,22/3,0,2vsi f(x°)=310/3.

2.2 PHUONG PHAP PON HINH M O RONG GIAl BAI TOAN QUY HO ACH

TUYEN TiNH DANG CHINH T AC

Thuat toandon hinh n# rong gii bai toan QHTT dng chinh ic trong tr nhe thuat toan

don hinh gai bai toan QHTT dng chuin nhrng cé ndt 5 leu y nhr sau

1) Do ham mc tiéu my rong la f(x) = f(x) +Z(angia) dbi voi bai toan min va
f(x) = f(x) = _(angia) déi véi bai toan max, nén trongibg don hinhé cot hé 6 c6
thé c6 cac B sb phu thudc M. Khi d6 & dong céi cac ¢ sb s3 c6 chng aM +b, dodd
nguoi ta throng chia dong i thanh hai dong nh DOng trén ghi a va dongrdi ghi b.

2) Vi M 1a mot dai lwong drong rt 16n, nén khi so sanh caé kang aM + b va cM + d ta
c6 quy &c sau

aM +b=cM +d = a=c
b=d
_{a>0
Ob
aM +b>0 =
a=0
Ly
[ (a>c
Ob,d

aM +b>cM +d =

3) Trong king don hinhdau tién cacin gia déu co trongan co ban. MAi khi mot an gia bi
dua ra kioi hé an o ban thi khéng bao ¢itadua an gia d6 tro lai nira, vi Ay trong
bang don hinh ta c6 thbo di cac &t tng Wi cacan gia.

Vi du 1. Giai bai toan QHTT sau

f(X) = 6 + 3% + 2% - 3%, » Min
X+ X+ X3-2%=4
-X+ X% <10



2% + X3 — 2% =12

X220 (=1234)

Giai
Pua bai toan & dang chuin:
f(X) = 6x + 3% + 2X3 - 3% + MXg + Mx7 - min
Xt+X+X3-2%+X=4
- X+ X+ X% =10
2% + X3 — 2% + X, =12
%20 (=123456,7)

Giai bai toan nd rong king phrong phapdon hinh

Giai
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X1 X X3 X4 Xs
6 | 3| 2| 3|0
M | % | 4 | 1 |@]| 1] 2]0
0 | x [10] -1 0] 0] 1|1
M | X | 12| 01| 2| 1] 210
6| 3| 2] 3] o0
1| 3] 2| 4] 0
3 | x | 4| 111|210
0| x |10 -1 0] 0] 1|1
M | X | 4| 2]0/|-1]@] o0
3] 0| 1] 3] 0
2] 0| 1] 22| 0
3 | x| 8] 11 0] o0]o0
0O | x| 8] 0| 0122 0] 1
3| X | 2| -1] 0 |-12] 1] 0
18] 6| o] ‘12 o] o

PATU: x = (0, 8, 0, 2), f(x) = 18.
Vi du 2. Giai bai toan quy hach tuyén tinh sau:

f(X) =-2% - X+ X3+ X - max
Xt X+ 2%-X=2
-%-7TX%+3% <3

-3%+ 2% <7

X=>0,]=1,234.

Pua bai toan & dang chuin:

f(X) =- 2% - X + X3+ X4 —» max

X+ X+ 2%-X =2
-%- 1%+ 3% +X=3

-3%+ 2%+ X =7
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)f = O’ J = 1’2’3141516-

Giai bai toan nd rong king phrong phapdon hinh

X1 X X3 X4 Xs Xs

2| 1 |1 1 0 0

2 [ x| 2 |1 1 | @] 1 | o 0

o|x | 3|0 -1]-7| 3 1 0

o | | 7| 0| 0 |-3] 2 0 1
o | 1| 5| 1 0 0

1 | xs | 1 |12 12| 1|12 0 0

0| x| 9 | 72|52 0| 12| 1 0

0O | X | 8 |32|32| 0 | @2 o 1
52| 32| 0| -32¢] 0 0

1 | xs |11 ] 2 | 2 1 0 0 1

0 | X | 20| 5 | 4 | 0 0 1 1

1 | % |20 3| 3 |0 1 0 2
31 | 7 6 0 0 0 3

PATU: x = (0, 0, 11, 20), f(x) = 31.

Chuwong 3
BAI TOAN POI NGAU

3.1Pinh nghia

Cho (P) la bai toan QHTT caudg chinh ic nhr sau
f(X) =cx +Cx, +---+C X, — max(min)

a X tapX, T tagX, = b1

A X T A X, A X, = bz

A X T a X, et a X, :bm

X;20,j=12,.. n.

Tu bai toan (P) taidp duoc bai toan QHTT (D) nin sau va ta @ bai toan (D) la bai toan
dbi ngiu cia bai toan (P)

f(y) =y, +by,+---+b,y, - min(max)
agy,tayy,t--+ta,y,2 (S)Cl

Ly tayy,t—-+a,y,2 (S)Cz

alny1+a2ny2+”. +an‘nym 2 (S)Cn
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Chu y. Bai toan (D)dugc lap tir bai toan (P) theo nguyéfictsau

1. S an cia bai toan (D) ing $ rang bwc chinh d¢a bai toan (P) vadsrang béc chinh

cua bai toan (D) ing $ 4an cia bai toan (P).

2. Hé s ciaan y, trong ham mc tiéu dia bai toan (D) la&hang tr do b trong I rang
budc chinh @a bai toan (P).

3. Céac It $H cia cacan va ¢ s ty do trong rang bac chinh thir j caa bai toan (D) la cac
hé 5 twongtng aiaén x; trong ¢ rang bwc chinh va ham pe tiéu @a bai toan (P).

4. Néu (P) la bai toan max thi (D) la bai toan min ¥rang béc chinh éa bai toan (D)
la h¢ bat phrong trinh \bi diu >. Néu (P) la bai toan min thi (D) la bai toan max ¢a h
rang bwc chinh @a bai toan (D) la &bt phrong trinh i diu <.

5. Céacan cia bai toan (Djtéu c6 diu tay y.

3.2 Céch hp bai toan déi ngau

Bai toanddi ngau dugc 1ap truc tiép theo quyic sau, gi la quy fic ddi ngau

(P) (D)
f(X):C1X1+02X2+"'+Can — Mmax f(y):b1y1+b2y2+”'+bmym - min

> <0
QX T X+t g X | = b| Yi 20
= tuyy

>0 >

X; <0 a1jy1+a2jy2+'“+amjym S G
tuyy =

Vi du. Tim bai toanidi ngiu cia bai toan sau
a)
(1) f(x) =3% + 2%, — 5%;+ X, - min
4x, —6X, + 5, — X, < 5C
(2)1 7% + %, +x,=30
2% +3X, — X, =2 —25
(3)x =20,x,<0.
b)
(1) f(x) =2x +x, = 8%; - max
7% +4X, + 2X, < 28
(2)43% = x,+3x,=10
2% +3X,— X, 215
(3) %, %,, ;2 0.
Giai
a) Bai toandbi ngiu 1a
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(1)g(y) =50y, + 30y, - 25/, -~ ma:
4y, +7y,+ 2y, < 3
-6y, +3y, = 2
Sy, Y, =9y, =-5
-5y, +ty, =1
(3)y,<0, vy, tuyy, y, 20.
b) Bai toandéi ngau la
(1) g(y) = 28y, + 10y, + 15/, -~ mir
7y, +3y,+2y,> 2
(2)4y, -y, +3y;21
2y, +3y,~y;2-8
)y, =20, y,<0.

2)

3.3 Gip rang budc d6i ngau

Trong mét cip rang bvc ddi ngiu (P) va (D) nkr trongdinh ngha thi ta c6 n @ rang
budc dbi ngau nhr sau:
Truwong hep 1. f(X) =cx +C,X,+---+C X, - Max
X[ 20 o a,;y,+a,y,+-+a,y,2c,j=12,..n
Truong hop 2. f(X) =c X +C,X,+---+C.X, - Min
X; 20 o a,y,+a,y,+-+a,y,<c,j=12,..n
Vi du. Tim bai toanidi ngau va ch ra cac gp rang bdc déi ngiu cia cac bai toan QHTT
sau:
a)
(1) f(x) =% +2x,+3X; -» min
2% +3X, =X, = 2
X =X, —4X,< -3
X +X,—2X,2 6
3%, +5X,— 7X;< 8

2)

(3)%=20,x,20,x,2 C.
b)
(1) f(x) =x —2x, + 3x,— 4x, — max
5% +6X,+ X, + &, < 9
(2)410x - 11X, + 1%, ~ 1%,= 14
~15% + 16K, — 1%, + 18,2 — 1!
(3)x,%,,%,2 0.
Giai
a) Bai toanibi ngau
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(1) g(y) =2y, =3y, + 6y, + 8y, - max
2y, ty, ty,t3y,s1
(2)43y, -y, + Y, +7y,< 2
y, +4y,+2y,+7y,2-3
(3) Y., ¥,<0, y;20.
Hé rang bwc chinh @a bai toan (P) c6 3dbphuong trinh va bai toan (P) codséu kién vé
dau aiaan sH nén @p bai toantéi ngau (P) va (D) c6 6ip rang bdc ddi ngau
X =X —4X,£ -3 y,<0
X +X,—2X,26 » y,20
3X +5X, - 7X;< 8- Yy, 0
X120 < 2y1+y2+Y3+33/4S 1
%20 < 3y, -y, +y;+5,< 2
%20 y+t4y,+2y,+ fy,2-2
b) Bai toanddi ngau
(1) g(y) =9y, +14y, - 1%, - min
Sy, +10y,- 15,2 1
6y, —11y,+ 16,2~ 2
7y, +12y,- 17,2 3
8y, —13y,+18/,=-4
(3)y.=0, y, tuy y, y,<0.
Hé rang bwéc chinh @a bai toan (P) c6 haébphrong trinh va bai toan (P) c6 déu kién
vé diu ciaan £ nén @p bai toanidi ngau (P) va (D) cé 5ip rang bidc dbi ngiu sau:
5% +6X,+ X, + &, » y,2 0
~15x, +16¢, - 1%, + 1&,2 - 19 y,< |
%20« 5y, +10y,- 15,2 1
X,20 6y, —1ly,+ 16/,2—- 2
%20 7y, +12%,-1%,2 3

2)

3.4Pinh ly ddi ngau

Dinh ly dé léch bu yeu. Piéu kién cn vada dé pheong anx® caa bai toan (P) va
pheong any® cua bai toan (DYéu 1a phrong &n éi vu 1a trong céc ip rang bac ddi
ngAu cia bai toandd: Néu mot rang béce thoa man plrong an i dau bit dang thrc thec
su thi rang bdc con hi phai thda man phong an i diu bing.

Ung dung. Nho dinh ly d6 1éch bu yu, khi ta bét dugc mot pheong &n éi uu cia mot
trong hai bai toani@ cip bai toandéi ngiu thi ta co th tim dugc tip phrong an 6i vu cia
bai toan condi. Ung ding nay throng duoc st dung trong véc gidi quyét cac vin dé caa
bai toan QHTT.

Vi du 1. Cho bai toan quy heh tuyén tinh sau
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f(X) = X, + 2% + 3% + 3% - max
2% + X+ X3+ 2% < 20
X+ 2% + 3%+ 4%, =18
2%t X+ 2%+ X4 = 16
X220 (=1234)
a. Giai bai toan trén
b. Hay lap bai toAnddi ngiu cia bai toan trén va gjibai toanddi ngau do.
Giai
a.Pua bai toan & dang chun:
f(X) = X1 + 2% + 33X + 3% — MX; — MXg - max
2%+ X+ X3+ 2% + X5 = 20
X+ 2%+ 3%+ 4%+ X =18
2R+t Xt 2%+ X=Xt X =16
%=20(=1234,5,6,7,8)
Giai bai toan nd rong bing phrong phapdon hinh

X1 Xo | X3 | X4 | X5 | Xe
1 | 23] 3|00
0 | xs | 20 | 2 1 1] 2110
M| x | 18] 1 | 2 |@®| 4] 0] o0
M| X | 16 | 2 12101
1| 2| 3] 3] 0] o
3 | 3| 5] 5| 0] 1
0 | xs | 14 | 5/3 |13 0 | 23| 1 | 0
3 | x| 6 | U3 |23 1|43 0 0
M | Xe | 4 | (@m3)|-13| 0 |53 0 | -1
0 o] o] 1| o] o
43| 13| o 53] 0] 1
0 | xs | 9 | 0 |34 0114 1 | 5/4
3 | x| 5| 0 |34|1|74| 0| 14
1 | x| 3 1 |-1/4| 0 |-5/4| 0 |-3/4
18] 0 0| o] 1| o] o

PATU: x = (3,0, 5, 0), f(x) = 18.
b. Bai toanddi ngau
g(y) = 20y + 18y + 16y — min

21+ Y+ 2321
Y+t2%t+y;=2

y1+ 3%+ 2% >3

2y1t4y, +y3 2 3

y12 0,5 <0.
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Theodinh ly d6 léch bu yu, ta c6 B phrong trinh 6i vu sau
2y, +Yy,+2y; =1
Y, +3y, +2y, =3
y, =0
Giai hé phuong trinh taduwoc PATU: y = (0, 1, 0) va g(y) = 18.
Vi du 2. Cho bai toan quy heh tuyén tinh sau
f(X) = 6% + 3% + 2% - 3%, — mMin
X+tX+X-2X%=4
-X+Xx <10
2% + X3— 2% =12
X220 (=1234)
a. Giai bai toan trén
b. Lap bai toAndbi ngiu caa bai toan trén va gjibai toanddi ngau do.
Giai
a.Pua bai toan & dang chun
f(X) = 6% + 3% + 2X3 - 3% + MXg + MX7 -~ min
X+ X+ Xz-2X%+X=4
- X+ X+ X% =10
2% + X3 — 2% + X, =12
%20 (j=1,2,3,4,5,6,7)
Giai bai toan n rong bing phrong phapdon hinh

X1 X2 X3 X4 Xg
6 3 2 -3 0
M X6 4 1 (1) 1 -2 0
0 Xs 10 -1 0 0 1 1
M X7 12 0 2 1 -2 0
-6 -3 -2 3 0
1 3* 2 -4 0
3 X2 4 1 1 1 -2 0
0 Xs 10 -1 0 0 1 1
M X7 4 -2 0 -1 (2) 0
-3 0 1 -3 0
-2 0 -1 2* 0
3 X2 8 -1 1 0 0 0
0 Xs 8 0 0 1/2 0 1
-3 X4 2 -1 0o |-1/2] 1 0
18 -6 0 -1/2 0 0
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PATU: x = (0, 8, 0, 2), f(x) = 18.

b. Bai toanddi ngau
g(y) =4y + 10y, + 12y — max

Yi-Y2<6

y+2y<3

yitys<2

-2y1 + Yo — 2y< - 3

y, < 0.

Theodinh ly dd léch bl y¥u, ta c6 B phrong trinh 6i uu sau:

Y, t2y;=3
Y, =0

2y, +Y,~2y;=-3
Giai hé phrong trinh tadwoc PATU: y = (0, 0, 3/2) va g(y) = 18.
Vi du 3 (CHLH 2009). Cho bai toan quy ch tuyén tinh sau
X —3X, = 4X; + X, + 5X; —» max
2% + X, =3, + 2, = 30
X, =Xt X, ~ X =23
33X — 2%, + X, + X, + 4X, 2 - 10
X; >0;)=12,3,4,5.
a. Hay gii bai toan trén fing phrong phapdon hinh.
b. Hay lAp bai toanddi ngau cia bai toan trén va tim ¢h pheong an éi vu cia bai
toanddi ngau do.
Gial
a. Thém vao bai todan phy x, rdi doi dau rang bac chinh thi ba, tadugc bai toan
phu sau:
X —3X, = 4X; + X, + 5X; - max
2% + X, =3, + 2, = 30
X, =Xt X, ~ X =23
—3X + 2X, = X3 = X, — X+ X= 1C
X;20;]=1,2,3,4,5,6.
Ma tran diéu kién
2 1 -3 2 0 01«
A=l0 1 -1 1 -1 0/0 1
-3 2 -1 -1-4 1J0 (
Thém vao bai toan han gia X, Xg tadugc bai toan na rong sau
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X, —3X, = 4X; + X, + 5X;— MX,— Mx, - max
2% + X, = 3X;+ 2X,+ X, = 30
X, = Xg+ X, = X+ Xg =23
—3X + 2X, = X;— X, — X+ X,=10
x;20;)=1,2,3,4,5,6,7,8.
Giai bai toan n rong bing phrong phapdon hinh

X1 X2 X3 X4 X5 Xg A
1 -3 -4 1 5 0
-M X7 30 2 1 -3 (2) 0 0 15*
-M Xg 23 0 1 -1 1 -1 0 23
0 X6 10 -3 2 -1 -1 -4 1

o | 1| 3| 4] 1] 5] o0

53| 2| 2| 4| 3| 1] o0
1 | xa | 15 | 1 | % |-32| 1

M| x| 8 | -1 |12|@2| o | -1
0 | X |25 |-2 |52 |-5)2|0 [-4 |1

15 0 7/2| 5/2* 0 -5 0
-8 1 | -1/2| -1/2 0 1 0

1 X4 39 | -2 2 0 1 0
-4 X3 16 | -2 1 0 -2 0
0 X6 65 | -7 5 0 0 -9 1
-25 5 1 0 0 0

oNe

Trong king don hinh thir ba ta thy hé s udc lwgng aia cacan déu khéng am nén bai
toan no rong co nghém la:
x’ =(0,0,16,39,0,65,0,0f, =— =.
Ta thiy trong PATU @a bai toan rd rong cacin gia déu nhin gia ti 0 nén bai toada
cho gii dugc va cé nglim nhr sau:
X’ =(0,0,16,39,0,65,0,0f, =— ¢
b) Bai toanddi ngiu véi bai toanda cho 1a:
30y, + 23y, - 10/, -~ mir
2y, +3y;21
Yt Y, —2y;2-3
=3y, -y, ty;2-4
2y, +Y,+Y;21
Y, t 4YB 25
y, <0

Do bai toanda cho c6 PATU 1&° = (0,0,16,39,0,65,0,( nén ta cé & phrong trinh 6i vu
sau:
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Yy, =0 y, =3
_3y1_y2+y3:_4‘:' y2:_5
2y, +Y,ty,=1 y; =0

Vay bai toandbi ngiu c6 ndt PATU la y° =(3,-5,0) va GTTU la: g(y°) = —25.

BAI TAP
Phan |

1.1D¢é nudi ndt loai gia stic ngoi ta s dung 3 laai thirc &n Ay, Az, As. Ty 1€ (%) cac cht dinh
dudng Dy, D, c6 trong cac lgi thirc an Ag, Ay, Az va gia 1kg ni loai nhu sau:

Chat Loai thic an
dinh drong A1 Ao As
D, 30 20 20
D, 20 20 30
Gia mua 800@ 60004 4000d

Yéu du trong khu phin thirc an caa laai gia stc nay 1a: ¢ dinh drdng Dy phai ¢6 it nHit &
70g va nhtu nhit 1a 100g, cht dinh drdng D, phai c6 it nHit 1a 50g va nhiu nhit 1a 80g. Hay4p
mé hinh toan éc cia bai toan xadinh khdi luong thirc an mbi loai cain mua sao chahg chi phi
thip nHit va bio dam chit lugng theo yéu au.
1.2C0 hai lai thac an | va Il chra 3 Iai vitamin A, B, C. Hamiong vitamin trong i
don vi thirc an nhr sau:

Vitamin
A B C
I 2 3 4
[l 4 1 5

Loai thirc an

Gia mdt don vi thirc an the | 1a 34, va 1l 1a @. Mot khau phan an phai cé ©i thiéu 5
don vi A, 4don vi B va 8don vi C. Tim not cachian tot nhat (it tién nhit vadu dinh
dudng). Hay ip mo hinh toandt aia bai toan.

1.3 Mot xi nghip c6 K hoach sin xuit ba laai san ptam A, A,, As tir 3 loai nguyén léu
N1, N, N3 ¢ tiit lugng trong ing la 50kg, 70kg va 100k@inh mic tiéu hao nguyéndu
(kg/SP) vadi nhuan (ngandong/SP) khi $n xuit mot san pham dugc cho trong bng sau

Nguyeén lu Sin pham
A, A, As
N, 0.2 0.1 0.1
N, 0.1 0.2 0.1
N3 0.1 0.3 0.0
Loi nhuan 8000 6000 4000

Hay lap md hinh toan ¢t caa bai toandp ké hoach sin xut toi wu biét rang hrong
san phim Ag chi ¢ tté tiéu thy duogc ti da 400 &n pham.
1.4D¢é nudi bt loai gia suc trong 24han c6 kibi luong ©i thiéu cac cht: Protit, Gluxit,
khoang trong ung l1a: 90, 130, 20 gram.yTé phan trim theo kidi luong céc cht trén co
trong cac lai thac an A, B, C va gia mua 1kg it an ndi loai nhu sau:
| Chat | Loai thirc an |
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dinh drong A B C
Protit 10 20 30
Gluxit 30 40 20

Khoang 2 1 3
Gia mua 300@ 4000d 50004

Hay lap mé hinh toan ét cia bai toan xadinh khbi lwong thrc an mdi loai can
mua sao chadhg chi phi thip nhit va bio dam chit luong theo yéu au.
2.5 C6 hai lai san ptam A, B duoc gia cong trén 3 may |, II, I1l. Th gian gia cong i
loai san pham trén ndi may cho i bang:

Loai May
SP I Il 11
A 4 3 2
B 2 1 4
Thoi gian cho phépi@a mbi may |, 11, 11 1an heot 1& 100, 300, 50 ¢i Mot don vi

san phim A 1ai 6000d, B 1ai 40004.

Vay can phai san xuit bao nhiéu & phim moi loai dé 14i t6i da. Hay ip mé hinh
toan lc aia bai toan.
1.6 Trong ndt chu ki én xuit, nha may & dung hai lai vat liéu V4, V, dé san xuit 3 loai
sin phim S}, S,, Ss. Luong VAt ligu V; dungdé sin xuit mot don vi sin phim S va gia ban
mot don vi sin pkam S cho ki bang sau:

VL SP
S S S
Vi 4 2 5
V, 2 6 3
Gia ban 12004@ 8000d 14000d

Biét ring sb don vi vt liéu V3, V, nha may céan luot 1a 10000 va 14000. Yéiua
lap ké hoach sin xuat caa nha may, xadinh $ luvong sin pram mdi loai can sin xuat sao
cho 6ng thu nfap I6n nHit.

1.7 Gh s y8u Gu t6i thiéu mdi ngay & cac clat dinh drdng dam, dudng, béo cho it
loai gia suc trongng 1a 50g, 80g va 20g. Chotbham trong cac cht dinh drdng trén co
trong 1g thirc in A, B, C va gia mua 1 kg e in mdi loai trong hing sau:

Chat Loai thac an
Dinh dudng A B C
Dam 0.1g 0.2g 0.2g
buong 0.3g 0.1g 0.1g
Béo 0.05g 0.02g 0.01g
Gia mua 800 6000d 40004

Hay lap mé hinh toan ét cia bai toan xadinh khbi lwong thic an mdi loai phai
muadé tong $ tién chi cho mua tiac an it nhit nhung dapang dugc nhu éu dinh drdng
mdi ngay.

1.8 Mot xi nghiép c6 K haach sin xuit ba laii san ptim A, B, C tr 2 laai nguyén [gu Ny,
N, c0 tiit lwgng trong tng la 50kg, 70kgbinh mirc tiéu hao nguyéndu (kg/SP) vadi
nhuan (ngandong/SP) khi $n xuit mot san pham dugc cho trong bng sau

Nguyén Sn phim
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li¢u A B C

N 0.2 0.1 0.1

N, 0.1 0.1 0.2
Loi nhuan 5000 2000 6000

Hay lap m hinh toén ¢t aia bai toandp ké haach sin XUt toi wu biét rang hrong
san pham B ch c0 tre tiéu thu duoc t6i da 300 &n pham.

Phan I
2.1 Cho bai toan quy hoh tuyén tinh sau
f(X) = 6% + 3% + 2% - 34 —» Min
X+tX+X-2%=4
-Xx+x <10
2%+ X3 —2x% =12
Xx20 (j=1,2,3,4)

a. Giai bai toan trén N o
b. Lap bai toandoi ngau cia bai toan trén va gjibai toandoi ngau do.
2.2 Cho bai toan quy koh tuyén tinh sau:
f(X) = 2% - 5% + 4dxg + X4 — min
3%+ X +4x - 6% < 20
X+ X3- 2% <6
3% -X+2%—5x=24
%20 (=1234)
a. Giai bai toan trén
b. Lap bai toanibi ngiu caa bai toan trén va giibai toanddi ngau do.
2.3 Cho bai toan quy koh tuyén tinh sau:
f(X) =X + 3% - X3+ 3% — mMin
X+X-2%+X =6
-X+X% <10
2% - 3%+ X, =20
%20 (=1234)
a. Giai bai toan trén
b. Lap bai toanisi ngiu caa bai toan trén va giibai toanddi ngau do.
2.4 Cho bai toan quy koh tuyén tinh sau:
f(X) =- 2% + 3% + X3+ X, — 4% — max
3% -2%+X3—4x +2% =9
TX-3%-7TX +5% =14
4% - 2% — 4% + 3% =8
%20,j=1,2345.
a. Giai bai toan trén
b. Lap bai toAnddi ngiu cia bai toan trén vaghpheong trinh 6i vu caa bai toantdi
ngau do.
2.5 Cho bai toan quy koh tuyén tinh sau:

f(X) =- 3% - 2% - 3% - 5%, - mMin
X+ X +2%+2X% <18
2%+ 2% + 3+ 4% =12
X+ 2%+ 2%+3% =11
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x20,j=1,234.
a. Giai bai toan trén
b. Lap bai toanibi ngiu caa bai toan trén va giibai toanddi ngau do.
2.6 Cho bai toan quy koh tuyén tinh sau:
f(X) =- 2% - X + X3 + X4, - max
X+ X+ 2%-X=2
-%-7TX%+3% <3
-3%+ 2% <7
% >0,j=1,234.
a. Giai bai toan trén
b. Lap bai toantbi ngiu caa bai toan trén va gjibai toanddi ngau do.
2.7 Cho bai toan quy koh tuyén tinh sau:
f(X) = X1 + 2% + 33X + 3% -~ max
2%+ X+ X3+ 2% < 20
X+ 2%+ 3%+ 4% =18
2%+ X+ 2%+ X, = 16
%20 (=1234)
a. Giai bai toan trén
b. Hay lap bai toanibi ngiu cia bai toan trén va gjibai toanddi ngau do.
2.8 Cho bai toan quy koh tuyén tinh sau:
f(x) = 15% + 8% + 10% — max
-3%+ 2% +4x < 3
2%X-Xo+ 2% < 4
A% -5%+ 2% =1
%20 (=1273)
a. Giai bai toan trén
b. Hay lap bai toAndbi ngiu cia bai toan trén va gjibai toanddi ngau do.
Hwéng dan vabap &
Phan |
1.1 Goi x;, i = 1, 2, 34n luot [a & gam thirc an Ay, A,, Az cin phai mua. Khidé mé hinh
toan lc aia bai toan la:
f(x) = 8%, + 6% + 4% —» min
0.3 + 0.2% + 0.2%
0.3 + 0.2% + 0.2%
0.2% + 0.2% + 0.3%
0.2% + 0.2% + 0.3%
X1, Xo, X3 = 0
1.2 Goi X1, %, & lwong thrc an 1 va Il trong ndt khiu phin. Khidé mé hinh toan ¢t cia
bai toan la:
f(xX) =3x + 7% - min
2X1+4% =5
33X+ X% =4
4x, + 5% = 8
X1, X2 0
1.3 Goi X1, Xo, X3 12N lwot 14 $ san phm A, A,, As can sin xuat. Khi d6 mé hinh toan ¢t
cua bai toan la:
f(x) = 8%, + 6% + 4% - max
0.2% +0.1% + 0.1% <50

IN IV IN IV
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0.1 +0.2% +0.1% <70
0.1x% + 0.3% < 100
X3 < 400
Xj =0 (J = 1,2,3)
1.4 Goi x;, i = 1, 2, 34n luot [a & gam thirc an A, B, C én mua. Khidé6 mo hinh toan ¢c
cua bai toan la:
f(x) = 3%, + 4% + 5% - min
0.1 +0.2% + 0.3% = 90
0.3 +0.4% + 0.2% = 130
0.02% + 0.01% + 0.03% = 20
X 20 (j=1,2,3)
1.5 Goi X1, X, la  don vi sin pham loai A va B éin sin xuit. Khi d6 mé hinh toan ét cia
bai toan la:
f(x) = 6000x% + 4000% — max
4x, + 2% < 100
3%, + % < 300
2X, + 4% < 50
X1, X0 20,
1.6 Goi x; (j = 1,2,3) 1a 6 don vi sin pham S cin san xuit. Khi @6 mé hinh toan ¢t cia
bai toan la:
f(x) = 12000% + 8000x% + 14000% — max
4% + 2% + 5% <10000
2X; + 6% + 3% <14000
X 20,j=1,2,3.
1.7 Goi x;, i = 1, 2, 34n luot [ & gam thirc an A, B, C én mua. Khidé6 mo hinh toan ¢c
cua bai toan la:
f(X) = 8%, + 6% + 4% — min
0.1% + 0.2% + 0.2% = 50
0.3 +0.1% + 0.1% = 80
0.05% + 0.02% + 0.01% = 20
X1, Xo, X3 = 0
1.8 Goi x;, i = 1, 2, 34n luot [a & san prim A, B, C én sin xuit. Khi d6 mé hinh toan
hoc cia bai toan la:
f(x) = 5x; + 2% + 6% —» max
0.2% +0.1% + 0.1% < 50
0.1% +0.1% + 0.2% < 70
X, < 300
X1, X0, X3 = 0
Phan I
21 a.PATU:x=(0, 8,0, 2), f(x) = 18.
b. PATU: y = (0, 0, 3/2) va g(y) = 18.
2.2 a.PATU:x=(18, 0, 0, 6), f(x) = 42.
b. PATU: y = (0, -13, 5) va g(y) = 42.
2.3 a.PATU: x=(0, 10, 0, 0), f(x) = 30.
b. PATU: y = (0, 0, 3/2) va g(y) = 30.
24 a.PATU:x=(2,0,3,0,0), f(x) =-1.
25 a.PATU:x=(0,4,0, 1), f(x) =-13.
b. PATU: y=(0, -2, 1) vag(y) = - 13.



2.6

2.7

2.8
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a. PATU: x = (0, 0, 11, 20), f(x) = 31.
b. PATU: y = (5, 0, 3) va g(y) = 31.

a. PATU: x=(3, 0, 5, 0), f(x) = 18.

b. PATU: y = (0, 1, 0) va g(y) = 18.
a. PATU: x = (1/5, 0, 9/10), f(x) = 12.
b. PATU: y= (7,0, -9) vag(y) = 12.



