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Bai toan toi uu va phan loai



Bai toan tbi uu

Bai toan tbi uu héa (optimization problem) I3 bai todn & dé ta
phai cuc tiéu hay cuc dai héa mét ham sb trén mot tap cho truéc.

» Ham sb cuc tiéu hay cuc dai héa goi la ham muc tiéu
(objective function).
» Tap hop cho trudc goi la mién chép nhan dugc (feasible

region).



Bai toan tbi uu

min  f(x) max f(x)

X X

s.it. xeX. st. xeX.
> Bién x = (x1,x0,...,Xn)

» Ham muc tiéu f

» Diéu kién rang bubc x € X (tdp nghiém chap nhén duoc X).
X thusng khéng dugc cho dudi dang tip hop xac dinh béi
cac ding thiic va bit ding thdc.



Bai toan tbi uu

min  f(x)
st. xeX.

Definition
Bai toan dugc goi la
» khoéng cé nghiém chip nhan duoc (infeasible) néu X = 0.
Nguac lai né dugc goi 13 c6 nghiém chip nhan duoc (feasible).
» khdng bi chdn (unbounded) néu né c6 nghiém chip nhan
dugc va ta ludn tim dugc nghiém chép nhan dugc cé gid tri
ham muc tiéu nhd hon mét gid tri hitu han cho trudc bat ki.
x € X dugc goi 13 mdt nghiém chip nhan duoc (feasible solution).
x* € X dugc goi 13 mdt nghiém tbi uu (optimal solution) néu
f(x*) < f(x), Vx € X.




Bai toan tbi uu khdng rang budc (unconstrained)

in f
xne]lllg" (X)



Bai toan tbi uu tuyén tinh (linear program)

min ¢’ x
X

s.t. Ax > b.



Bai toan tbi wu phi tuyén (nonlinear)

min  f(x)
st. gi(x)<0,i=12,...,k
hi(x) =0, j=1,2,...,1



Bai toan t6i uu l6i (convex)

Dang téng quat:

min f(x)

véi f: X — R 16i va X' 13 mét tap 6i.



Bai toan t6i uu l6i (convex)

Dang téng quat:

min f(x)

véi f: X — R 16i va X' 13 mét tap 6i.

Dang gidi han béi cac ding thirc va bit ding thic:

min  f(x)
X
sit. gi(x)<0,i=1,2,...,k
hJ(X):O7./:1a27 7/
trong d6 f, g, i =1,2,...,k, 1a cic ham 16i va h;, j = 1,2,

la cdc ham affin.

Bai tip: Hay chdng minh mién chip nhan duoc clia bai toan tbi

uu hda trén [a mot tap 16i.

.



Bai toan tbi uu nguyén (integer program)

min ¢’ x

st. Ax>b

X; € 7.
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Cuc tri dia phuong va toan cuc




Cuc tri dia phuong va toan cuc

Xét bai toan tbi uu

min  f(x)

st. gi(x)<0,i=12... k (P)

hj(x):O,j: 1,2,...,1
v6i cac ham s R” — R. Ki hiéu X'(P) |3 tap nghiém chip nhan
dugc cua (P).
Definition
X € X(P) dugc goi 1a la mét cuc tiéu dia phuong cta (P) néu ton
tai R > 0 sao cho
f(x) < f(x), ¥x € X(P),[Ix — |2 < R.

x* € X(P) dugc goi la 1a mét cuc tiéu toan cuc cla (P) néu

F(x*) < f(x), Vx € X(P).
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Cuc tri dia phuong va toan cuc
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Cuc tri cta bai toan tdi uu 16i

Theorem

Cho mét bai todn tbi wu 16i, néu tén tai cuc tiéu dia phuong thi né
ciing 13 cuc tiéu toan cuc. Tap hop cia cic cuc tiéu (toan cuc) la
mét tap 16i.
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Cuc tri cta bai toan tdi uu 16i

Theorem

Cho mét bai toan tbi uu 16i, néu tén tai cuc tiéu dia phuong thi né
ciing 13 cuc tiéu toan cuc. Tap hop cla cic cuc tiéu (toan cuc) la
mét tap 16i.

Chidng minh.
Cho % 13 mét cuc tiéu dia phuong, ta cé

IR > 0: (%) < f(x),Vx € X N B(Z, R).




Cuc tri cta bai toan tdi uu 16i

Theorem

Cho mét bai toan tbi uu 16i, néu tén tai cuc tiéu dia phuong thi né
ciing 13 cuc tiéu toan cuc. Tap hop cla cic cuc tiéu (toan cuc) la
mét tap 16i.

Chidng minh.
Cho X 13 mét cuc tiéu dia phuong, ta cé
IR > 0: f(x) < f(x),Vx € X N B(x, R).
Gia st ton tai y € X sao cho f(y) < f(X). Do tinh 16i clia X ta c6
AXx+(1—XAy e, vAe|o,1].
Do tinh 18i clia f ta ¢

FOAR + (1= N)y) < M (R) + (1= NF(y) < f(%),

Diéu dé nguoc véi tinh cuc tiéu dia phuong clia X khi A — 1. [

S



Cac vi du




Cac vi du ing dung

Bai tap vé nha: Ha3y tim cac vi du tng dung thuc té cha bai toan
tbi uu.
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