Chuwong 1. NHUNG KHAI NIEM CO BAN VE TOI UU HOA
I. Pinh nghia va y nghia cuaa cac thuat ngir
1. Téi wu
— T6i uu 1a tét nhat
— S luong sy kién, su vat, hién twong trong tap hop dung dé so sanh cang 16n thi
tinh dai dién cang cao.
— Tap hop cac diéu kién rang budc tao nén mién gidi han pham vi so sanh lva chon
ta thuong goi 1a mién cho phép.
2. Toi wu héa
— Téi wu hoa 1a 1am cho tét nhét.
— Khai niém nay chi & dé c6 két qua tt nhat can c6 sy tac dong, diéu khién tir bén
ngoai.
— Pé 1am tét nhat ta can xéac dinh;
o Muc tiéu mong doi cua su vat, hién twrong ma ta quan tm
o Cac yéu tb chi phéi dén myc tiéu mong doi.
o Pham vi dién bién cua su vat hién, tugng ta khao sat
3. Bai toan tdi wu
Khi tién hanh 1ap ké hoach san xuat, khi thiét ké san pham, cong trinh hoic hé
thdng, khi diéu khién céc qué trinh néu dua vao nguyén ly cuc tri khdng chi dat duoc
nhitng muc tiéu vé k¥ thuat ma con dat hiéu qua kinh té cao.
Toan hoc gitp ching ta giai quyét dung hda mau thuan gitra yéu cau ky thuat va
hiéu qua kinh té chinh 1 bai toan téi wu.

Bai toan téi wu duoc phét biéu nhu sau:

f(x) = max(min) (1-1)

i
Thoa man diéu kién: g, (x) = 1_J>bi,i_l:m ; (1-2)
xe XcR" (1-3)

Trong do:
— f(X) goi la ham muc tiéu
— cé&c ham gi(x), i = 1: n; goi 1a ham rang buéc mdi ding thic hodc bat dang thuc

trong hé (1-2) la mot rang buoc



— Taphop D ={xeX]|g,(x) = {=rb,i =1:m } goi & mién rang budc
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— M&i diém X(X; X...., Xn) €D goi 12 mot phurong an (hay mot nghiém)
— Mbi phuong an x” €D 1am cho ham muc tiéu dat gi tri max hodc min cu thé 1a:
o f(X) = f(x) v6i moi xeD ddi vai bai toan Max
o < f(X) véi moi xeD ddi voi bai toan Min
duoc goi 1a phuong an ti wu va f(x ) duoc goi 1a gié tri ti wu cua bai toan
4. Phan loai bai toan t6i uu
V6i dinh nghia bai toan tdi uu ta c6 thé suy ra phuong phap tong quét dé giai
bai toan 1a phuong phap duyét toan bo. Ban chat caa phuwong phap nay tim gia tri cua
ham muc tiéu f(x) trén tat ca cac phuong an, sau d6 so sanh céc gia tri tinh duoc dé tim
ra gié tri tbi uvu va phuong an toi wu cua bai toan.
Dé phan loai bai toan t6i vu ngudi ta thuong dya vao tinh chat cac thanh phan
ctia bai toan va déi twong nghién cau dé phan thanh cac loai cha yéu sau:

— Quy hoach phi tuyén: néu ham muc tiéu f(x) hoac cé it nhat mot trong cac ham
rang budc g;(x) 1a phi tuyén hoic ca f(x) va g;(x) cung phi tuyén.

— Quy hoach tuyén tinh: néu ham muc tiéu f(x) va ham rang budc gi(x) 1a tuyén tinh

— Quy hoach dong: néu ddi twong xét la cac qua trinh ¢ nhiéu giai doan néi chung
hay cac qua trinh phat trién theo thoi gian noi riéng.

— Quy hoach tham s6: néu cac hé sé trong biéu thirc cia ham muyc tiéu va ham rang
bugdc phu thudc vao tham sb.

— Quy hoach roi rac: néu mién rang budc D 1 tap roi rac. Trong truong hop riéng
khi céc bién chi nhan gia tri nguyén thi ta c6 quy hoach nguyén. Truong hop quy
hoach nguyén ma bién chi nhan gié tri (0) hay (1) goi la quy hoach Boole.

— Quy hoach da muc tiéu: néu cing trén mot mién rang budc ta xét dong thoi céc
ham muc tiéu khac nhau.

I1. MOT SO KHAI NIEM VE GIAI TICH LOI VA PAI SO
1. Mot s6 khai niém vaé giai tich 16i
1.1. Khong gian Euclic
1.2. Puwong thing, dogn thang, siéu phang
- Ax + By = C xac dinh dc 1 duong thang



- Ax + By < C x4c dinh dc 1 ntra mat phang

- Ax + By + Cz =D x4c dinh dc 1 mit phing

- Ax + By + Cz <D xéc dinh dc 1 nira khong gian 3 chiéu

- AiXy + AXo + ... + AnXn = B xdc dinh dc 1 Siéu phang

- AiXy + AXo + ...+ AnXn < B x4c dinh dc 1 ntra khdng gian nhiéu chiéu
1.3. Tdp 1oi
2. Mét sé khai niém vé dai so
2.1. Ma trgn

Ma tran 1a mot bang chir nhat gdm mxn sé sap thanh m hang va n cot c¢é dang:

,azz,...aZH N Ve N \ \ A r It r by
A= va duoc Ky hi¢u la A =(ajj)mxn 12 ma tran cé kich thuéc la mxn

— Ma tran c6 s hang bang sb cot (m=n) goi 1a ma tran vudng va goi 1a ma tran co
cap n.
— Ma tran ma c6 cé4c cot cua nd 1a cac hang twong ng ctia ma tran ban dau A goi la

ma tran chuyén vi cia A va ky hiéu 1a A’
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o Vidu: a=|3 ofthiA =
1 0 7
2 7

— Matran chi c6 mét cot goi la vécto cot.

— Ma tran chi c6 mot hang goi la vécto hang.

* 0.0
~ , oo 0

— Matran vubng co dang: a = ?
0,0.... a

— Néu ma tran dudng chéo ¢6 o; = 1, i =1:n thi goi 1a ma tran don vi; duoc ky hiéu
bang | hoic E

— Hai ma tran duoc goi l1a bang nhau néu chung cé cing kich thudc va cac phan tir
turong tng bang nhau.

— Muén nhan ma tran véi mot hang sb o, ta nhan mdi phan tir caa ma tran dé voi s6

dé: O(.A = (a.au)mxn
, 3 4| |23 24| |6 8
o Vidu: 2. = =
7 "2 2.7 2(72) pa 4




— Tong hai ma tran A va B ¢6 cung kich thuéc 1a ma tran C ma mdi phan ti cia n6
bang tong thé cac phan tir twong Gng cia ma tran A va ma tran B ¢;; = a;; + by

2 3 2ts 3t7 7 10

o Vidu:

1 4 2 3 “1t2 473 1 1

— Ma tran A nhan duoc véi ma tran B chi trong truong hop sé cot caa ma tran A

bang sé hang caa ma tran B

A = (@) mxn » B =i, C=(Cmx
B 3 3.1 3.4 3 12
o Vidul:| | 4|- =
2 2.1 2.4 [2 8
1 2 + + + +
, 1 2 3 1.1t23%73.1 12%22%34 0 18
o Vidu2: 3 2|= =
4 1 2 41%v13%21 42%t12%2.4 9 18
1 4
2.2. binh tharc

— Pinh thirc cap 2 tng véi ma tran vudng cap 2 ky hiéu:

— Pinh thirc cap 3 trng véi ma tran vudng cap 3, ky hiéu:

all 3.12 a13

A= = + + - + +
a21 aZZ a23 a11'a22 'a33 a12 'a23 'a31 a13'a21 'a32 (a13 'aZZ 'a31 a11'a23 'a32 a12 'a21 'a33)
a a a

% Tinh chét cua dinh thirc
— Pinh thirc khong thay doi khi ta thay doi hang thanh cot, cot thanh hang (A = A?)

i 1 2
o Vidu: 2= =1.47237 72

3 4

Néu doi hai hang (hai cot) cho nhau thi dinh thirc d6i dau

. 1 2
o Vidu: 2=

=14-32° 2.4 =

3 4

Thira s6 chung ctia mot hang (mot cot) cé thé dua ra ngoai dau dinh thic

2 3 2 3

o Vidu: 2=

4 8 4.1 4.2

Néu céc phan ciia mot cot hay hang ty Ié vai cac phan tir tuong ang caa mot cot
hay hang khac thi dinh thiic bang 0



— Néu mdi phan tir cia mot cot co thé tach thanh téng cua hai sé thi dinh thuac do
cling tach thanh tong cua hai dinh thuc twong ung.
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o Vidu: A=

1 10
— Pinh thirc s& khong thay doi néu cong thém vao cac phan tir cua mot cot (hang)
nao d6 cac phan tr caia mot cot (hang khac) di nhan véi mot hing sé
2 1 3 2 1 3 2 1 3
o Vidu:2=1la 5 7/=la+t(22) 5+ (21 7+(23)| p 3 1
6 1 5 6 1 5 6 1 5
2.3. Ma tr@n ngich ddao
— Ma tran vudéng A duoc goi 1a khong suy bién néu no co dinh thac A= 0, nguoc lai
A goi la suy bién.
— D6i voi mdi ma tran khdng suy bién s& tdn tai mot ma tran (A-1) thoa man diéu
kicn AA-1= A-1A=E

All A21 : : . Anl
- A ~ . ) , - 11|A A .. A
Al goi la ma tran nghich dao cia A; a * = = . # ?
Aln AZn Ann
1 2 3
o Vidu:ichoa=|2 s 3| tinh A
1 0 8

TinhA=158+231+320-351-13.0-228=-120=c6A"

. 53] 2 8| o3l
Tinh A, = = 40 , A, = =16 , A, = =79
0o 8 0 8 5 3
2 3 b3 o3l
A, = =13, A, = =5, A, = -3
1 8 18 2 3
_12 5|_ _ o2 12
Ap S5, Ap — C 2, Ay — o1
10 10 2 5
40 16 9
A . ” Y A _
Matran nghichdao la A~ = ~1j13 5 3
-5 "2 1




2.4. Hé phwong trinh dai sé tuyén tinh

( + + o+ =
|a11 Xl alZ XZ " alnxn b
+ + o+ =
<a21 Xl aZZXZ ) aZan bZ
La x. T a t.%ta x Tb

% Hé phuong trinh dai s6 tuyén tinh duoc phan biét:
— Khoéng thuan nhat néu c6 it nhat mot hé s6 b= 0

— Thuén nhét néu tat ca cac hé sd bi =0

Tuong thich néu c6 it nhat mot nghiém, tac 13 ton tai mot bo gia tri x1, X2,
X3,....xn thoa mén h¢ phuong trinh.

— Khong twong thich néu hé khéng c6 nghiém nao thoéa man hé phuong trinh.

Xéc dinh néu hé chi c6 mot nghiém duy nhat.

— Bét dinh néu hé tn tai qua mot nghiém.

% Truong hop m =n

— Gia str ma tran khong suy bién tac 13 ton tai ma tran nghich dao ta c6: A-1Ax = A-

1b. Boi vi A-1A = E va nhan bat ct ma tran nao véi E s& duoc dung ma tran d6
, A
nén x = A-1b va ta co cong thuc Crame tinh nghiém duy nhat: x, = —-iT 1.

(x. *2x, =6
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— Vi du: giai hé phuong trinh = 3x, * 4x, *6x, = 30
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TacOA=|3 4 &6 b = [30 A=l"3 4 6" 4
"1 T2 3 8 "1 T2 3
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A =l 4 6/7740 A, =[3 30 672 A =3 4 30|"152
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% Truong hop m = n



