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thé chtimg minh duoc qué trinh SA s& hoi tu theo xdc suat vé 10 giai tdi wu toan cuc)
nhu sau:

Buoc khoi tao

Ta xuét phét tir mot phuwong an X bat kj ban d4u thoa diéu kién rang budc. Liy nhiét
d0 T = Toan ¢iu khd cao (Toan aiu =10000, chéng han).

Cdc buoc lap

Tai mdi muc nhiét d6 T thuc hién cdc budc sau:

1) Chon X’ € D va thudc mot 1an can du nho cua X.

ii) Xét Af = £(X°) - f(X). Néu Af < 0 thi dat X:= X’. Néu trai lai khi Af > 0 thi chap
nhin X:= X’ voi xdc suat p =exp(—Af /(K, xT)), trong d6 Ky 1a hdng s6 Boltzmann
(Kp= 1,38.10*), T 1a nhiét do hién thoi trong qué trinh ngudi.

Quy trinh i) va ii) 1ap lai mot s6 1an L du 16n (ching han L = 200, 300,...).

Sau d6 tinh muc nhiét d6 méi theo cong thic T: = oT (o = 1, chéng han nhu o = 0,95
hay 0,99...). Thuat toan dung khi T < T4 (Tewsi 12 gid tri da chon trude = 0).

Sau day la van ban chuong trinh annealing.cpp:

/* Su dung ky thuat simulated annealing — mo phong toi luyen

giai bai toan toi uu toan cuc co rang buoc */

#include <stdio.h>

#include <stdlib.h>

#include <conio.h>

#include <math.h>

/* Tinh gia tri ham so can cuc tieu hoa */

float f(float x,float y)

{

float fg = 4*pow(x,2)-2.1*pow(x,4)+pow(x,6)/3;
fg = fg +x*y —4*pow(y,2)+4*pow(y,4);

return fg;

}

/* Kiem tra cac dieu kien rang buoc */

int constraint(float x,float y)
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{ float fg;
fg=x+2.5;
if (fg<0) goto ZERO;
fg=25-x;
if (fg<0) goto ZERO;
fge=y+1.5;
if (fg<0) goto ZERO;
fg=15-y;
if (fg<0) goto ZERO;
return 1;
ZERO: return 0;
}
/* Thu tuc tim diem thay the mo phong qua trinh annealing */
void sa(float x0,float y0,int k,float T,float Tlast,float alfa,float delta)
{
float x1,y1,deltaf,u,p,ux,uy;
int 1=1; srand(27556);
printf("\n starting value of the function=%t",f(x0,y0)); getch();
printf("\n obtained at x=%f,y=%f",x0,y0);getch();
do
{ do
{
ux=float(random(10000))/10000-0.5;
x1=x0—delta*ux;
uy=float(random(10000))/10000-0.5;
yl=y0O—delta*uy;
if(constraint(x1,y1)==1)
{ deltaf=f(x1,y1)—f(x0,y0);
if(deltaf<=0) {x0=x1;y0=y1;}
else
{ u=float(random(10000))/10000;
p=exp(—deltaf/T);
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if(u<=p) {x0=x1;y0=y1;}

}
1=1+1;
}while(I<=k);
T=T*alfa;
}while(T>Tlast);
printf("\n Optimal value fMin=%{t"{(x0,y0)); getch();
printf("\n obtained at x=%f,y=%f",x0,y0);getch();
}
/* Chuong trinh chinh tim diem toi uu */
void main()
{ clrscr();
float x0,y0,T,Tlast,k,alfa,delta;
printf("\n Within the range —2.5 to 2.5 provide value x0=");
scanf("%f",&x0);
printf("\n Within the range —1.5 to 1.5 provide value y0=");
scanf("%f",&y0);
printf("\n Specify number of iterations at each T level=");
scanf("%d",&K);
printf("\n Specify a very high value for Tstart=");
scanf("%f",&T);
printf("\n Specify a very low value for Tlast=");
scanf("%f",&Tlast);
printf("\n Specify reduction coeffient alfa=");
scanf("%f" ,&alfa);
printf("\n Specify neighbourhood radius delta=");
scanf("%f",&delta);
sa(x0,y0,k, T, Tlast,alfa,delta);
getch();
}

Két qua chay chuong trinh mdy tinh véi thuat giai SA 1a:
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Hat mam Phuong an Phuong an Gia tri
(Seed) ban dau toi wu fin
27556 (0, 0) (—0.0898613, 0.7124848) -1.0316283
19587 (0.1,0.1) (0.0898837, —0.7125957) -1.0316284

(véi alfa = 0.997, delta = 0.01, Ty g = 10000, L = 500, Teugi = 0.0001).
3.MOT SO VAN PE VE MO HINH HANG CHO

3.1. Mt s6 yéu t6 co ban ciia hé thong hang cho

Nhu d biét, trong nhiéu hoat dong san xuét kinh doanh ciing nhu trong doi séng
ching ta dp dung cédc h¢ dich vu ddm dong hay hé phuc vu cong cong. Ching c6 tén goi
chung 12 hé thong hang chd (Waiting Line System). Chang han cédc xi nghiép sta chira
mdy moéc, cac cua hang, cic bén Xe, bén cang, tram téng dai, cac hé théng dién tu vién
thong, dich vu Internet,... 1a céc vi du vé hé thong hang cho.

Mo hinh hang cho

Trong cic hé thng hang chd thudng xuyén dién ra hai qud trinh: qué trinh nay sinh
cdc yéu cau (mot yéu cau con duoc coi la mot tin hi€u can dugc phuc vu) va qua trinh
phuc vu cdc yéu cau ay. Song trong qud trinh phuc vu cua cidc h¢ thong, do nhiéu
nguyén nhan khéc nhau, thuong xdy ra cdc tinh trang sau: Trong nhiéu trudng hop, qua
trinh phuc vu khong ddp tng cic yéu cau va do d6 dan dén két qua la nhiéu yéu cau
phai cho d¢ dugc phuc vu. Nguoc lai, trong mot s6 tinh huéng khéc, kha nang phuc vu
cua h¢ thong vuot qua s6 yéu cau can dugc phuc vu, voi két qua la hé thong khong st
dung hét phuong tién phuc vu. Vi vy bai toan dit ra la:

- Phan tich ban chat cua qud trinh dién ra trong cdc hé thdng hang chd va thiét lap
cdc moi lién hé vé lugng gitra cdc dic trung cua cic qua trinh ay. Diéu d6 c6 nghia la
can thiét 1ap hay lua chon mdt mo6 hinh hang cho (Waiting Line Model) phan anh dugc
ban chat cua h¢ thong.

- Trén co s& cdc mdi lién hé da duoge xay dung va céc $6 liéu thu duge tir hé théng,
can tinh todn, phén tich va dua ra cdc quyét dinh nham tim ra céc gid tri thich hgp cho
cac tham sO diéu khién/thiét ké cua h¢ thong dé thiét ké hay diéu khién cdc hoat dong
cua hé thong hoat ddng mdt cach c6 hi€u qua hon.

Cdc phwong phdp gidi bai todn moé hinh hang cho

Dé tim 101 giai cho mot md hinh hang chd nguoi ta thuong st dung hai phwong
phép: phuong phép giai tich va phuong phdp mo6 phong trén mdy tinh. Phuong phép giai
tich dé giai md hinh hang cho gom céc budc sau:

Bude 1: Phan tich hé théng, chu yéu 1a phén tich ban chét ciia dong yéu cau/tin hiéu
dén va céc trang thdi ctia hé thong.



Budre 2: Thiét 1ap hé phuong trinh trang thdi cho cic xdc suat trang thdi (xdc suat dé
hé thong ¢ mét trang thai nao d6 tai thoi diém t).

Budre 3: Giai hé phuong trinh dé tim cdc xdc suat trang thai. Tir d6 thiét 1ap cac mdi
quan hé gitra cic chi ti€u can phéan tich.

Buéce 4: Tinh todn, phan tich cdc chi tiéu, trén co s¢ d6 dua ra cdc nhan xét va céc
quyét dinh.

Phuong phép giai tich thuong sir dung céc gia thiét rat chat ché ciua Toan hoc vé
cdc dac trung cua h¢ thong, vi vdy né c6 mdt s6 han ché nhat dinh khi gidi cic bai
toan thyc té.

Trong khi d6, phuong phdp mé phong/mé phong ngau nhién dé giai mé hinh hang
chd dugc 4p dung cho cic bai todn dich vu dam déng khong giai dugc bang cong cu
giai tich, nhat 1a nhiing bai todn lién quan dén hé¢ thdng 16n, bat 6n dinh, ham chira
nhiéu yéu t6 ngau nhién, khong tuan theo cdc gia thiét qua chit ch& ctua Toan hoc.
Trong nhiéu trudng hop phuong phap mo phong cho ta tiét kiém duoc thoi gian va chi
phi nghién ctru. Tuy phuong phdp mo phong chi tao ra cdc phuong dn du tot dé danh gid
hoat dong cua h¢ thong chir khong dua ra dugce ki thuat tim 101 giai tdt nhit, né to ra rat
thanh cong khi gidi quyét nhiéu bai toan hang chd nay sinh tir thyuc tién. Cic budc can
tién hanh khi 4p dung phuong phap md phong bao gdm:

Budre 1: Xéc dinh bai toan hay hé thong hang chd can md phong va md hinh md
phong.

Buéce 2: Do va thu thap s6 liéu can thiét can thiét dé khao sat théng ké céc s6 dic
trung/céc yéu td co ban ciia mé hinh.

Bude 3: Chay md phong kiém chimg (test simulation) md hinh va so sanh két qua
kiém ching véi cac két qua da biét dugc trong thuc té. Phan tich két qua chay mo6 phéng
kiém chung, néu can thi phai sira lai phuong 4n da dugc danh gid qua chay mo phong.

Budre 4: Chay md phong dé kiém chimg phuong 4n cudi ciing va kiém tra tinh diing
dan cua moi két luan vé h¢ thong thuc t€ dugc rat ra sau khi chay mo phong. Trién khai
hoat dong ciia hé thong hang chd dya trén phuong dn tim dugc.

Tir nhitng phén tich trén ddy c6 thé thdy Li thuyét hang cho (Waiting Line Theory)
con goi la Li thuyét hé phuc vu cong cong hay Li thuyét hé¢ dich vu ddm dong la linh
vuc rat quan trong cua Todn Uung dung/Van tru hoc. Nhiéu bai todn thuc té trong céc
linh vuc hé thong dich vu, ki thuat,... dd dugc giai quyét thanh cong nho dp dung
phuong phdp md phong mo hinh hang cho.

Cdc yéu té co ban ciia hé thong hang cho
Heé thdng hang chd tong quét dugc minh hoa nhu trén hinh IV.2.

Input Output
_dongtin higudén . dong tin hiéu ra
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Cic yéu t6 co ban cia hé thong hang chd bao gdm:

B tri vt li ciia hé thong

Hé thé)ng hang chd cé mot sb dang bd trf vat If (phisical layout) nhu minh hoa trén
hinh IV.3. Trén hinh 1V.3, ciac kénh phuc vu dugc hiéu 1a nhitng thiét bi ki thuat hoic
con ngudi hodc nhimg to hop céc thiét bi ki thuat va con ngudi dugc to chirc quan Ii
mot cich thich hop nhim phuc vu céc yéu cAu/céc tin hiéu dén hé théng. Chfmg han, &
cac tram dién thoai tu dong, ké€nh phuc vu la cac duong day lién lac cung cac thiét bi ki
thuat khac phuc vu cho viéc dam thoai.

Single Channel - Single Server (Mot kénh phuc vy, mot loai dich vu)

Single Channel - Multi Server (Mt kénh phuc vy, nhiéu loai dich vu)

Dich vu 1 Dich vu 2 Dich vu 3

Multi Channel - Single Server (Nhiéu kénh phuc vu, moét loai dich vu)

Multi Channel - Multi Server (Nhiéu kénh phuc vu, nhiéu loai dich vu)

> >

> >

Dich vu 1 Dich vu 2

Hinh IV.3. Cdc dang hé thong hang cho



Nguyén tic phuc vu

Nguyén tic phuc vu (hay ndi quy) cia hé thng 1a cdch thic nhan cdc yéu cau vao
céc kénh phuc vu. Nguyén tic phuc vu cho biét trudng hop nao thi yéu cau duge nhin
vao phuc vu va cich thiic phan bd cic yéu cau vao cic kénh nhu thé nao. Bong thoi
nguyén tic phuc vu ciing cho biét trong truong hop nio yéu cau bi tir chbi hodc phai
chd va gidi han cua thoi gian cho.

Mot s& nguyén tic phuc vu thuong duoc dp dung trong cic hé théng hang chd 1a
FCES (First come first served), LCES (Last come first served), SIRO (service in
random order), c6 uu tién, khong uu tién,...

Cdc phén phéi xdc sudt ciia cdc dong tin hiéu, dong phuc vu

S tin hiéu dén trong mot khoang thoi gian ciing nhu thoi gian phuc vy timg tin higu
néi chung 12 nhing bién ngiu nhién va do d6, chiing tuén theo cdc quy ludt phan phbi
xdc suat. Cdc quy luat phan phdi xdc sudt nay duoc thiét 1ap cian cir cic sd liéu thuc
nghiém thu thap tlr cdc quan sat, thi nghiém, hay tir co s¢ di liéu san c6.

D6i voi dong tin hiéu dau vao, thong thudng chiing ta gia sir rang s tin hiéu dén
trong vong mot khoang thoi gian nao d6 duoc 4n dinh trudce (1 phit, 3 phit, 5 phiit, 30
phiit,...) tudn theo luat phan phéi Podt—xong P(L). O day, tham s6 A dic trung cho sb tin
hiéu dén (trung binh) trong khoang thoi gian trén. Vi du, s6 khach vao siéu thi (trung
binh) 1a 100 ngudi trong 1 gid. C6 nghia 13, so khach vao siéu thi 1a bién ngau nhién X
c6 phan phdi Podt—xong véi A = 100. Hodc, véi sd cude goi (trung binh) dén tong dai
trong vong 1 phiit 1a 3 (tin hiéu) thi ¢6 X ~ P(3).

Mot cdch chinh xdc hon, trong nhiing truong hop trén, ta cé dong tin hi¢u dén 1a
dong Podt-xdng dung (con goi la dong toi gian) véi céc tinh chat trén sau:

— Tinh khong hdu qud: Mot dong tin hiéu c6 tinh khong hau qua néu xic suat xuét
hién mot s6 tin hiéu nao d6 trong mot khoang thoi gian nhét dinh khong phu thudc vao
viéc dd c6 bao nhiéu tin hiéu da xuat hién va xuét hién nhu thé nao trudc khoang thoi
gian do.

— Tinh don nhat: Dong tin hiéu c¢6 tinh don nhit néu xét trong khoang thoi gian kha
bé thi su kién “c6 nhiéu hon mot tin hiéu xudt hién” hau nhu khong xay ra. Vé mit thoi
gian ta c6 thé xem dong tin hi€u c6 tinh don nhit néu thoi diém xuét hién céc tin hiéu
khong trung nhau.

— Tinh dimg: Dong tin hiéu c6 tinh dung néu x4c suét xuit hién mot sb tin hiéu ndo
d6 trong khoang thoi gian T chi phu thudc vao do dai ciia T chir khong phu thudc vao diém
khoi dau ciia 7.

3.2. Cac chi so can khio sat
Doi v6éi mot hé thong hang cho, can tim cach dé danh gid duoc cdc chi so sau:
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