BO GIAO DUC VA PAO TAO BO QUOC PHONG
VIEN KHOA HQC VA CONG NGHE QUAN SU

PHAN THI LOAN

MOT SO BAI TOAN TOI UU TRONG

LY THUYET XEP HANG VA UNG DUNG

LUAN AN TIEN SI TOAN HQC

HA NOI - 2015




BO GIAO DUC VA PAO TAO BO QUOC PHONG
VIEN KHOA HQC VA CONG NGHE QUAN SU

PHAN THI LOAN

MOT SO BAI TOAN TOI UU TRONG LY
THUYET XEP HANG VA UNG DUNG

Chuyén nganh: Ly thuyét xac suat va thong ké toan hoc
Ma so: 62 46 01 06

NGUOI HUONG DAN KHOA HOQC:

1. NCVCC. TS Nguyén Hong Hai
2. PGS. TS Ho Pang Phuc

HA NOI - 2015




LOI CAM DOAN

T6i xin cam doan day 13 cong trinh nghién ctru cia riéng toi. Cac két qua
trinh bay trong luan 4n 14 trung thyc va chua timg dugc ai cong bd trong bét ky

cong trinh nao khac.

Tac gia

NCS Phan Thi Loan



MUC LUC
DANH MUC CAC KY HIEU, CAC CHU VIET TAT .ooeeeeeeeeeeeeens vii
DANH MUC CAC THUAT NGU ..ottt viii
DANH MUC CAC BANG .....ovveeceeveiieieseeseseessies s esses s sessessass s iX
DANH MUC CAC HINH VE ...ttt X
1Y (0 2 7 0P TTRS 1
CHUONG 1. MOT SO KIEN THUC LIEN QUAN........ccooceviirieenn. 6
1.1. Mot s6 khai niém 1y thuyét xac suat va thong ké toan hoc................... 6
1.1.1. Bién ngAu NhilN ....cvvieeeeeieseeeeeeeeee e, 6
1.1.2. Mot 56 bién ngAu NHIBN..........cvveeeeeeeeeeeesee e, 7
1.1.3. QuA trinh NAU NRIBN.....c.cvoveiiiceeeeeecee et 9
1.2. Quy hoach tuyén tinh va quy hoach nguyén tuyén tinh ..................... 12
1.2.1. Quy hoach tuyén tinh .........cceveveverreeeeeseesce e 12
1.2.2. Quy hoach nguyén tuyén tinh ...........ccceevveerereeseeiseeeeseees e, 13
1.3, Ly thuyét d0 thi...cveveeveeeceeceseeessseseeeeeeessees s essssessee s eenanens 14
K&t TUAN CRUONEZ Lot estes s ses s s 16
CHUONG 2. MANG HANG PQI M/M/m VA MOT SO BAI TOAN

TRONG MANG HANG DOL.......c.ooooieiieeeseeeeeeeee e 17
2.1 Mang hang Goi M/M/M.......ccoooiiiiiiie e 17
2. 1.1, LUt LIttle™S oo 21
2.1.2. Tinh ChAt PASTA ....coocvieveeeeeeeeeeeeeee et 22
2.1.3. CAN DANE XAC SUAL. ...t ee e ee st 22
2.1.4. Trung binh d¢ dai hang doi va trung binh thot gian cho doi ... 23
2.1.5. Phan phoi thoi gian cho doi va thoi gian [ru trl ......cceeeeeveveevaneee, 23
2.2. Bai toan phén chia toi tu dong y&u cau VA0 mang............ccce.eveveennss 24

2.2.1. Bai toan quy hoach nguyén tuyén tinh va thuét toan Gomory....... 25



2.2.2. Mot sb bai toan phan chia toi wu dong yéu ciu vao mang............. 28
2.3. Bai toan luéng CUC QAL .eeiiiiiiiiii e 32
2.3 1. DA VAN Q8. ettt 33
2.3.2. Bai toan co ché phuc vu Lo IR0 48 DO 34

2.3.3. Phuong phap giai bai toan tim ludéng cuc dai cia FORD-
FULKERSON ...ttt 36
K&t TUAN CHUONE 2.ttt 42
CHUONG 3. MOT SO BAI TOAN THU'C TE VE MANG PHUC VU 43
3.1. T6i wu héa mang phuc vu cho bai toan trong Trung tim phuc vu dua
trén co ché dong vao va co ché uu tién PhUC VUL, 43
3.1.1. Cac khai niém vé hé khai thAc dit TBU ...oveveveveeeeeeeeeeeeeee e 44
3.1.2. M6 phong ciia mang phuc vu cho bai toan phuc vu trong Trung tdm
thUONEZ MAT.....eiiiic s 47

3.2. Tbi wu héa mang phuc vu thong qua k¥ thuat tim dudng cho mang

hudng thong tin (Information - Centric Network)........cccoccevevveeiiveneenennne, 54
3.2. 1. DEE VAN Q.o ettt ettt n e 54
3.2.2. Cac k¥ thuat ICN dang duoc nghién ctru phat trién..............o........ 56
3.2.3. M6 hinh mang phuc v d& XUAL..........ccovvvveeeeieeeeeee s 57
3.2.4. Bang dinh danh (Name Prefix Table) .........ccccceviieiiiiiiiinciiienn 59
3.2.5. Bang dinh tuyén (Routing Table)...........ccceevvrrrerersrenesessinesnnnns 60
3.2.6. Phat hanh NDO (NDO Publication)..........cccccveveviviieiiesiieseeiennen, 64
3.2.7. Tim @uong (ROULING) ...ceevvviiiiiiiiiiiiee st 64
3.2.8. M6 hinh hoa qua trinh dén cua cic NDO trong mang phuc vu
hudng thONQ TN .o..eee e 66
3.2.9. Banh gid thtr nghi€m ........ccoooiiiiiiiii 68

K&t TUAN CRUONEZ 3ottt ese st 75



KET LUAN........ccceo.ec...

Vi

DANH MUC CAC CONG TRINH KHOA HOC PA CONGBO...............

TAI LIEU THAM KHAO



vii

DANH MUC CAC KY HIEU, CAC CHU VIET TAT

Ky hiéu Y nghia
R* [0, =)
N* Tap cac sb tu nhién
E Khong gian trang thai
TH(N) Thong luwgng cia mang
R" Khong gian Euclic n chiéu
qdi, j) Cuong do chuyén trang thai
P, Xac suat chuyén trang thai
‘V' (x)‘ _ d\(;_g(x) Jacobian ctia phép bién doi
D Tap nghiém chip nhan duoc
Var Phuong sai
f:-D—>R Ham muc tiéu
FCFS DBén trude phuc vu trude
A Cuong d6 sinh
i, Cuong do tu
(LP% Bai todn quy hoach tuyén tinh chuén tic
(PT) Bai toan van tai
(DT) Bai toan d6i ngau
Im Ma tran don vi
Al Ma tran nghich dao
X Phuong an van chuyén t6i wu ctia bai toan goc
v.dk “vé6i diéu kién”
IP Bai todn quy hoach nguyén (Integer Programming)
NDO Mot ddi twong dir liéu duge gan tén (Name Data Object)

ICN Mang huéng thong tin (Information Centric Network)
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Do chinh xac
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T6i wu héa ngdu nhién
Thuat toan don hinh
Bai todn cdn bang
Phwrong phdp cuec tiéu chi phi
Bang dinh danh

Bang dinh tuyén

Tim duong
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