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M3 dau

Trong nhitng thap ky qua, 1y thuyét toi vu da c6 nhitng budce tién lén
cling v6i sut phat trien khong ngiing ctia cong nghé thong tin. Nhiéu noi
dung kinh dién tuéng nhu on dinh nhu phuong phap giai bai toan quy
hoach tuyén tinh ciing da c6 nhitng doi méi lién tuc gan lién véi tén tuoi
ctia nhiéu nha todn hoc nhu L.V. Kantorovich (1939), George Dantzig
(1947), Lemke (1954), Leonid Khachian (1979), Karmarkar (1984),. . .

Mot 16p bai toan quy hoach phi tuyén kha gan véi quy hoach tuyén
tinh 1a bai toan quy hoach c6 ham muc tiéu don diéu , ma ching ta goi
13 ham gan 16i — gan 16m da cé cac thuat toan tuong tu dé gidi nhu cac
thuat toan don hinh va don hinh déi ngau trong quy hoach tuyén tinh
(xem [1], 3]). |

Luan van nay trinh bay phuong phap noén xoay tuyen tinh giai tric
tiép bai toan quy hoach tuyén tinh dang chuan va thuat toan nén xoay
tuyén tinh gidi cho bai todn quy hoach tuyén tinh dang chuan trong
truong hop tai toi wu hod goi 1a thuat toan nén xoay TT. Trong céc
truong hop khi gidi bai toan quy hoach tuyén tinh nguyén bang phuong
phéap cat-nhanh can hoac tai tdi wu hoa thi viéc ap dung cac thuat toan
noén xoay to ra rat hieu qua.

Nhu da biét doi khi dé c¢6 dude mot diem chap nhan ctia mién rang
buoc ta phai di gidi mot bai toan quy hoach tuyén tinh khéac. Cac bai
toan quy hoach tuyén tinh dugc xay dung tit thyc té nhiéu khi chua
biét duge mot diém chap nhan clia mién rang buoc, dong thdi mién rang
buoc bi thoai héa, tham chi cac rang buodc ciia mién c6 thé khong tuong
thich.Cac thuat toan trinh bay trong luan van nay van cé thé giai quyét
duge bai toan.

thuat toan nén xoay trinh bay trong luan van nay da dugc xay dung
dé giai truc tiép cho bai toan quy hoach tuyén tinh dang chuan khong
phai chuyén vé dang chinh tic nhu cac phuong phap don hinh quen
thuoc nhu phuong phap don hinh déi ngau, vi thé s6 chiéu ctia bai toan
khong tang len, dong thoi hieu qué khi gidi bai toan trong truong hop
can tai toi wu va do d6 né thuan loi khi 4p dung vao cac phuong phap
cat gidi doi vdi cac bai toan quy hoach tuyén tinh nguyén.

Luan van gom 3 chuong:

Chuong 1: Trinh bay bai toan quy hoach tong quat, cac khai niem
co ban ve tap 161 va mot s6 mo hinh thuc té dua vé bai toan quy hoach
tuyén tinh dang chuan ciing v6i mot s6 phuong phap giai bai toan quy
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hoach tuyén tinh quen thuoc va thong dung.

Chuong 2: Trinh bay nhitng khai niém co ban lién quan dén ham sb
tuyén tinh, tit d6 lam co sd 1y thuyét cho viéc xay dung phuong phap
noén xoay tuyén tinh giai tryc tiép bai toan quy hoach tuyén tinh dang
chuan khi biét mot nén-min ciia ham muc tiéu bai toan.

Chuong 3: (dya trén phuong phap nén xoay dé nghi trong chuong
2) Trinh bay viéc xay dung thuat todn nén xoay TT gidi bai toan quy
hoach tuyén tinh dang chuan trong trudéng hgp téi t6i wu hoé va cac vi
du bang s6 minh hoa cho thuat toan.

Thuat toan nén xoay TT gidi bai toan quy hoach tuyén tinh dang
chuan trong truong hop tai téi wu hoé trinh bay trong luan van nay
duoc xay dung chi tiét, cac bude ctia thuat toan duge trinh bay sao cho
chiing ta c6 thé dé dang lap trinh chuyén sang cac chuong trinh trén
may tinh bang cac ngon ngit nhu Pascal, C, Java, ...

Luan van dugce hoan thanh dudi sy huéng dan va chi dao tan tinh
ctia TS.Nguyén Anh Tuén - Téong Cong Ty Hang Khong Viet Nam Tt
day long minh Em xin bay to6 long biét on sau siac déi v6i sy quan tam
va dong vien chi dao tan tinh huéng dan cia thay .

Em xin chan thanh cdm on cic thay co trong Truong Dai hoc Khoa
Hoc - Dai hoc Thai Nguyén, Phong dao tao truong Dai hoc Khoa Hoc .
Dong thsi em gt 16i cAm on t6i tap thé 16p Cao Hoc Toan kb - Trusng
Dai hoc Khoa Hoc da dong vién giup em trong qua trinh hoc tap va lam
luan van.

Tuy nhién do hiéu biét ctia ban than va khuén khé luan vian thac si.
Neén trong qué trinh nghién citu khong tranh khéi nhitng thiéu sét,em
rat mong dugce sy chi day va dong gép v kién clia cic thay co va doc gia
quan tam téi luan van nay .

Thai Nguyén, thang 6 nam 2013
Tac gia
Doan Duy Lam
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Chuong 1

On

Bai toan t6i vu tong quat va mot s
moé hinh bai toan thuc té

1.1 Bai toan tdi wu téong quat

Bai toan tdi uu tong quat dugc phéat biéu nhu sau:
Cute dai hoé (cite tiéu hod) ham

f(z) — max(min), (1.1)
V6i cac dieu kién
gi(x)(<, =, 2)bsi =1,...,m. (1.2)

re X CR" (1.3)

Bai toan (1.1)—(1.3) dugc goi la mot quy hoach, ham f(x) duge goi la
ham muc tiéu, cac ham g¢;(x),i = 1,...,m dugc goi la cdc ham rang
budc, mdi dang thitc trong he (1.2) duge goi 14 mot rang budc.
Tap hop

D={re X\ g(z)(<,=>)b,i=1,...,m}, (1.4)

Dugc goi 1a mién rang budc (hay mién chap nhan dugce). Mdi diém
(x = x1,29,...,2,) € D dugc goi la mot phuong an (hay mot 1oi giai
chap nhan duge). Mot phuong an * € D dat cie dai (hay cyc tiéu) clia
ham muc tiéu, cu thé 1a :

f(x*) > f(x),Vx € D,

f(z*) < f(x),Vz € D.

Duge goi 1a phuong an t6i wu (hay 1a 161 giai) ctia bai toan (1.1) -
(1.3).
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Sau day ching ta sé trinh bay cac budc xay dung, khao sat va phan
tich mo hinh toan hoc tit mot van deé thuc té.

Viéc mo hinh héa toan hoc cho mot van dé thuc té ¢6 thé chia ra lam
4 budc:

Buéc 1: Xay dung mo hinh dinh tinh cho van dé thuc té, tic 13 xéac
dinh cac yéu t6 c6 ¥ nghia quan trong nhat va xac 1ap cac quy luat
ma ching phai tuan theo.

Budc 2: Xay dyng mo hinh cho van dé dang xét, tiic 1a dién ta lai dudi
dang ngon ngit toan hoc cho moé hinh dinh tinh.

Buéc 3: St dung cac cong cu todn hoc dé khao sat va gid quyét bai
toan hinh thanh trong Budc 2.

Buéc 4: Phan tich va kiem dinh lai cac két qua thu dugc trong Buéce

3.0 day c6 thé xay ra mot trong hai kha ning sau:

Khd nang 1: Mo hinh va cac két qué tinh todn phlt hop véi thuc
té. Khi d6 can lap mot bang tong két ghi ro cach dat van de,
mo hinh toan hoc thuat toan t6i wu, chuong trinh, cach chuan
bi s6 lieu dé dua vao may tinh.

Khd nang 2: Mo hinh va cac két qua tinh toan khong phiut hop véi
thuc té. Trong trudong hop nay can phai xem xét cac nguyeén
nhan cua no.

1.2 Mot sé mé hinh thuc té

1.2.1 Bai toan von dau tu

Ngudi ta can mot lugng t6i thiéu chat dinh dudsng (i = 1,2...,m) do
cac thic an (j = 1,2...,n) cung cap .Gia st
a;j 1a s6 lugng chat dinh dudng loai ¢ ¢6 trong mot don vi thic an loai
jvéi (i=1,2...,m)va(j=1,2...n).
b; 1a nhu cau to6i thiéu vé loai dinh dudng i.
¢; 1a gid mua mot don vi thic an loai j.
Van dé dat ra la phai mua nhu thé nao dé tong chi phi bé ra la it nhat
ma van dap tng dude yéu cau dinh dudng.Van dé duge gidi quyét theo
mo hinh sau day :
Goi z; > 0 (i =1,2...n) 1a s6 lugng thic &n thi j can mua .
Tong chi phi cho viéc mua thiic &n la :
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n
zZ = Z CjTj = C1T1 + C2X2... + Cpy.
j=1
Vi chi phi bé ra dé mua thitc an phai la thap nhat nén yéu cau can thda
man la :
n
min z = Z CjTj = C1T1 + CoTa... + CpTy.
j=1
Luong dinh dudng ¢ thu dugce tiu thic an 1 1a a;121 v6ii =1 — m.
Luong dinh dudng ¢ thu dugce tiu thitc an 2 1a a;oxs.
Luong dinh dudng ¢ thu dugce tiu thitc an n 1a a;,x,.
Vay lugng dinh dudng thit ¢ thu dugce tir cac loai thiic an la :
a1xr1 + appxe + ... + ajpx, VOl (Z =1— m)
Vi luong thit ¢ thu duge phai théa man yeu cau b; vé dinh dudng loai dé
nén ta c6 rang budc sau :
a;101 + a;xo + ... + a;px, > b; voi (Z =1— m)
khi d6 ta ¢c6 mo hinh cua bai toan :
n

minz = E CjTj = C1X1 + C2X2... + Cpy.
J=1

a1171 + a2 + ... + appTy, > by
A91X1 + A92X9 + ... + A2, Ty, > bg

101 + Ap2T2 + oo + ATy 2 by,
Lz, >0(j =1,2...,n).

1.2.2 Bai toan van tai

C6 m kho hang cing chita mot loai hang héa (danh s6i=1,...,m),
lugng hang héa & kho i 1a a;,i = 1, ...,m Goi kho ¢ 1a diém phat i. Cé n
dia diém tiéu thu loai hang trén (danh s6 j = 1,...,n v6i nhu cau tiéu
thu é diem j 1a b;,7 =1,...,m). Goi diém tiéu thu j 1a diém thu j.

Goi ¢ la cude van chuyén mot don vi hang hoa tit diem phat i dén
diém thu j. Hang c6 thé chuyén tit diém phat ¢ bat ky dén diém thu j
bat ky. Hay lap ké hoach van chuyén hang héa tit cac diém phat t6i cac
diém thu sao cho tong chi phi van chuyén 1a nhé nhat. Ky hieu z;; la
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lugng hang van chuyén tit diém phat ¢ dén diém thu j. Khi d6 ta c6 mo
hinh toan hoc:

m n
E E CijTij — min,

i=1 j=1

Vé6i cac dieu kién

n
E Tij = A, 1 = 1, ey TN,
j=1

m
E Tij = bj,] = 1, .., n,
1=1

xi; > 0,i=1,...m;53=1,..n.

Ngoai ra con c6 diéu kién thu phat:
m

Zai:zm:bj.

i=1 j=1

1.2.3 M5 hinh phan bd may bay cuc tiéu tong chi phi trén
toan mang dudng bay hang khong

d.1. Cac tham sbé va quyét dinh ctia bai toan:

Gié st ching ta dang khai thac st dung K loai may bay (777, 767,
A321, A330, A320, AT7,...),M; 1a s6 may bay loai k dang khai thac su
dung (k =1,2,..., K), gid st s6 san bay (thanh phd) tham gia vao mang
la N. Ta st dung cac ky hiéu sau day: (i,j) la ching bay tit san bay i
dén san bay j(i,j = 1,2..., N) Ta gia thiét chieu dai trung binh D;; thuc
té va chiéu dai thuong mai ctia mdi chang bay 13 bing nhau.

P;; 1a s6 lugng khach trung binh du bao ¢6 thu nhap thuc té chuyén
chd duge trén chang bay (7,7) (trong mdi tuan).

Sy 1& 86 ghé tuong ting (s6 ghé t6i da duge phép xép khéach cho ting
chang bay ctia loai may bay k).

gij 1a ghé sudt (he s6 st dung ghé suat) trung binh trén ching bay
(i.j)

hi** - s6 gid khai théc bay trung binh 16n nhat cho phép clia mot
chiéc may bay loai k trong mot tuan.

v - 1a van toc binh quan thyc té ctia méy bay loai k.

E" i) @ " (iJ) ttong g 14 tn xuét bay it nhat vi nhidu nhét (s6
chuyén bay trong mot tuan) ctia loai may bay k trén chang bay (4, 7).
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C’Z-kj 1 chi phi theo chuyén bay ( trong mot tuan) trén ching bay (i, 7)
cua loai may bay k.
Z’j 1a tan suat bay (s6 chuyén bay trong mot tuan) ctia loai may bay
k tréen ching bay (7, 7) (bién quyét dinh).

d.2. Ham muc tiéu:

Ta ky hiéu Cost 1a tong chi phi theo chuyén bay cho tat cd may bay
dang khai thac st dung trong thoi ky phan tich (mot tuan) trén cac
tuyén bay toan mang. Thoi ky phan tich 13 khodng thoi gian can nghién
citu can phan tich ma ta c6 thé quy dinh 13 mot tuan, mot thang, mot
quy, sau thang, mot nam,.... Ham muc tiéu C la téng chi phi cho chuyén
bay trén toan mang dugc xac dinh nhu sau:

Cost = Cy + Z Z ij Z’; (1.5)
ij ok

Trong dé Cy (chi phi ¢6 dinh) 1a tong chi phi khong phat sinh them khi
chuyén bay dudc thuc hién nhu: gia thué may bay, bao hiém may bay,
bao dudng siia chita may bay, khau hao thiét bi may bay, quan li chung...
Cf; 1a chi phi bién doi theo chuyén bay clia loai may bay k xuat hien
khi thiyc hién chuyén bay nhu: phuc vu hang khach, gio bay, hang hoa,
nhién liéu...

d.3. Cac rang budc caa bai toan:
Rang buodc vé thuong mai:
0 S Flinin(ij) S fZ; S Flinax(ij) (16)
Rang buodc nay c6 nghia la tan suat bay f/ ctia loai may bay k tren
chang bay (4, 7) khong it hon F}" in(id) oy khong nhiéu hon F" ax(ij) (rang
budc vé han ché thuong mai).

Rang buoc vé khai thac:
Véi moi vong bay j (Pairing) ta c6:

D Fi=2_1; (1.7)

(j=1,2.Nk=12..K)

Rang budc (1.7) ¢6 nghia la trong khoadng thoi gian phan tich (ctia mot
chu ky bay) thi cac doi bay cua loai méy bay k roi san bay can ci j
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