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TOM TAT

Hoat dong van tai hang khong 1a két qua ctia mot chudi cac hoat dong trong nhiéu linh vyuc khac nhau
vi du nhu cang Hang khong, bao dam hoat dong bay, hang Hang khong... Trong dé, viéc lap ké
hoach khai thic c6 mot vai trd rat quan trong ddi voi bat ky hang Hang khong nao: Theo lich bay da
duoc xac dinh, toan bd cac hoat dong ctia hang Hang khong tir thwong mai, bao dudng, dich vu... s€
dién ra xoay quanh n6, dam bao phuc vu cho lich bay dién ra thong sudt va hié¢u qua. Duy tri lich bay
nhu d4 1ap ké hoach 1a mot nhiém vu hét strc kho khin khi c6 qua nhiéu yéu t6 tac dong dén hoat
dong khai thac cua hang Hang khong. Trong bai bao nay, nhom tac gia tién hanh xay dung mdt mo
hinh tinh to4n mé phong cho viéc tai sip xép lich bay khi xay ra sy ¢b nham giam thiéu tong thoi
gian tri hodn cua cac chuyén bay trong lich bay dua trén mé hinh integer linear programming (ILP).
Két qua tir chuong trinh s& dwogc so sanh v6i két qua thuc té cua hang Hang khong dé danh gia va
kiém tra két qua dat duoc.

Tir khoa: Hang Hang khong, lich bay, tai sip xép lich bay, md hinh mé phéng

ABSTRACT

The current aviation environment is very competitive and dynamic with the appearance of many
airlines. The aviation industry requires 24/7 activities to meet operational demands with a variety of
areas such as air traffic control, the airports, the airlines... In particular, the airline schedule planning
is very important. According to a defined flight schedule, all operations of the airlines will take place
around it. In this paper, a mathematical model for simulating flight rescheduling in order to optimize
the total delay of a flight is built. Rescheduling problems can be modeled as integer linear
programming. Finally, we will evaluate this idea by comparison with the actual results.

Keywords: Airlines, flight plan, recheduling problem, a simulation model

1. TONG QUAN CHUNG

Su phat trién vuot bac va nhanh chong cua
van tai hang khong trong thoi gian qua da gay
nén nhiéu sirc ép vé co so ha tang, ning luc quan
1y nha nudc, cling nhu vé k§ nang van hanh cac
hé théng lién quan. .. Trong khi do, s6 lwong céc
chuyen bay lai gia tang nhanh chong. Viéc cham
chuyen huy chuyén bay do tic nghén vung troi,
thiéu hut vé co so vat chat, ha tang lién tuc dién
ra. Day chinh Ia thach thirc to 16n trong viéc lap
ké hoach bay va duy tri ké hoach nay ddi véi cac
hang Hang khéng. Vi mat do bay day dac nhu
hién tai, viéc giai quyét cic chuyén bay khi xay

ra sy cb thuong rat kho khan, d& dan dén tinh
trang & dong va tri hoan cuc bo ddi véi cac
chuyén bay con lai cta cic hing Hang khong
lién quan. Viéc tri hodn va huy chuyén giy
nhitng thiét hai rat 16n cho ca hanh khach, cac
hang Hang khong, chinh phu cac nudce va tao ra
tac dong xau doi voi sy phat trién kinh té, ciing
nhu hinh anh nganh Hang khong qudc gia.

Theo bao cao ciia Cuc Hang khong Viét Nam
trong 6 thang dau nam 2018 [1], cac hing Hang
khong di thuc hién 137.575 chuyén bay ting
7,2% so voi ciing ky nam trude. S6 chuyén bay
dung gio 1a 120.789, chiém ti 1& 87,8%. Ti 1&
chuyén bay dung gid ting 3,6% so véi nim
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2017. Ti 1é tri hodn va huy chuyén cia ba hing
Hang khong 16n nhat nudc ta hién nay lan luot
la 19.9% véi hang Hang khong Jetstar, 14,4%
véi Vietjet Air va 9.11% vdi VN Airlines (duoc
mo ta thong qua hinh 1).

Chinh vi vy, Van dé nghién ctru vé sap xép
lich bay sao cho tdi wu nhat dé tan dung t6i da
nguén lyc cia hang Hang khong dang dugc cha
trong phat trién & Viét Nam noi riéng va thé gidi
ndi chung.

yesely 7

Hinh 1: Tinh trang chdm chuyén bay cua cac
hang Hang khong Viét Nam [1]

Trong nghién cuu cua Michelle Dunbar va
cac cong su [2] da dé cap dén viéc dé bao dam
tinh kha thi va c6 thé thyc hién cac lich bay
thuong dugc sip xép theo tmg giai doan voi
timg bude khac nhau nhu: sap xép thot gian bay,
sap xép tau bay, sip xép duong bay, sip xép doi
bay, v6i quyét dinh tir giai doan nay s& anh
huéng dén giai doan tiép theo. Trong d6 viée sip
xép doi bay khi bi cham chuyén giit vai trd quan
trong, vi vy Dunbar dya trén thudt toan heuristic
dua ra m6 hinh tinh toan c6 kha niang sap xép lai
thoi gian va lich lam viéc cua phi hanh doan
ngiu nhién dua trén cac thong tin chi tiét. Nghién
ctru cua Saba Neyshabouri trong d& tai “Tdi da
hoa 1ap ké hoach doi bay ciia hang hang khong”
[3] dua ra bai toan toi wu hod lgi nhuan khai thac
doi bay cho hang Hang khong Lufthansa dya
trén phuong phap Greedy. Mgt nghién ciru khac
cua Sivakumar Rathinam va cac cdng su [4] da
dua ra moé hinh ILP két hop voi giai thuat
“Branch and Bound” nhdm tdi thiéu hoa thoi
gian lan cta 25 tau bay chuan bi khoi hanh tai
san bay Dallas Fort Worth International Airport
trong 30 phut (theo d6 mdi mot tau bay dugc xac
dinh hoat dong trén mot dudng lan mot chiéu).
Céc dé tai nay da trinh bay dugc cac phuong thirc
va thuat toan dé tao ra mé hinh tdi vu cho viéc

tai sip xép lich bay khi ¢6 sur cd. Tuy nhién, tai
Viét Nam hién nay van dé nghién ciru xay dung
mot phan mém mé phong tai sap xép lich bay
van chua dugc nghién ciru. Cac hang Hang
khong van dang sap x¢p ban ty dong hodc sur
dung cac phin mém thué ctia nude ngoai véi chi
phi 16m, viéc nay khién gia ting chi phi hoat dong
cta cac hang Hang khong va gy hao tén ngudn
nhan lyc cho viéc tai sap xép lich bay.

Trudce tinh hinh trén, nhom tac gia xay dung
phan mem mo phong tai sap xép lich bay khi xay
ra sy co dira trén mo hinh ILP nhim dép tmg cac
yéu cau co ban nhit theo luat Hang khong Viét
Nam d6i v6i mot lich bay cua mot hang Hang
khong. Két qua tir chwong trinh duoc so sanh véi
két qua tai sap xép thuc té ciia hing Hang khong
Jetstar nham danh gia d6 hiéu qua ctia mé hinh
tinh toan da st dung.

Cac ndi dung cua bai bao dugc t6 chirc nhu
sau: Trong phan 2, cach thirc thu thap va phan
tich dir liéu s€ dugc trinh bay. M6 hinh thuat toan
su dung dé x@y dung phén mém dugc mo ta
trong phan 3. Phén 4 cung cip cac két qua va so
sanh thyc té. Cudi cing, cac két luan dugc trinh
bay trong phén 5.

2. THU THAP, PHAN TiCH DU LIEU

Dé phuc vu cho viée nghién ctru, xay dung
mo hinh tinh toan va phan mém sap xép lich bay
(bao gdm ca phi hanh doan), can xéac dinh mot
sO cac thong tin chuyen bay cu thé gom:

e S6 hiéu chuyén bay

e Thoi gian cit canh

e  Thoi gian ha canh

e Sén bay cit canh, san bay ha cinh

Ngoai yéu to Vé thot gian hoat dong, cac san
bay con co nhiéu yéu t6 tac dong lam anh huong
dén viéc khai thac vi du kha ning cung cp cac
dich vu mt dat nhu xe dién, xe khi noéng, xe khi
lanh... nhitng phuong tién nay ding dé hd trg
tau bay khi c¢6 su ¢6 nhu hong dong co phu. ..
Tinh trang tau bay. Thong thudng tau bay co thé
bay 24/24 tuy nhién ciing c6 truong hgp céc tau
bay bi gi6i han vé thoi gian bay trong ngay
nham dam béo cac yéu ciu vé bao dudng. Cac
tau bay hién dai co ban c6 thé bay dén hau hét
tat ca cac san bay/quéc gia, tuy nhién khi bay
qua mdi viing lanh tho (trong va ngoai nudgc) thi
déu c6 cac yéu ciu riéng vé trang thiét bi. Pidu
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nay co thé gay han ché dén cac tau bay khi sip
xEp den cac san bay nay (Vi du dé bay Nhat tau
bay can trang bi hé¢ thong TCAS 7.1 hay bay
Hong Kong phai dap ung hé théng RNP1).
Thanh vién phi hanh doan mdi chuyén bay:
thong thuong bao gorn 1 co truong, 1 co pho, 1
tlep vién truong, 3 tiép vién. M&i mot thanh vién
déu c6 mot thoi gian thyc hién nhiém vu tdi da
trong ngdy. Yéu cau trong qua trinh lap lich bay
la dam bao cac thanh vién phi hanh doan dugc
dimng lai dung dia diém khi két thac.

Nhing thong tin trén 1a nhimg thong tin can
thiét cho viéc 1ap ké hoach bay cu thé, t6i vu
hiéu qua hoat ddng bay. Viéc thu thap cac thong
tin nay duoc thuc hién qua hai cach:

Cdch mét: Tim kiém gian tiép thong qua cac
website chinh thirc cia cac hang.

Cdch hai: Tim kiém truc tiép, nhitng dit liéu co
thé dugc cung cép tir cac hang. Nguon thong tin
nay c6 thé gitip ta co mot cach day dii hon vé
céc thong s cua chuyén bay nhu loai tau bay,
s0 hiéu tau bay, phi hanh doan.

Hai hinh thue trén s€ duoc sir dung dé 1am dix
liéu dau vao cho viéc thiét ké lich bay gia dinh
cling nhu ra quyét dinh sip xep lich bay.

Céc dir liéu khai thac duoc lay tir thuc té ciia cac
hang Hang khong hoat trén lanh thé Viét Nam
hién nay nhu Vietjet, Jetstar. Di vi hang Hang
khong Jetstar theo bao co hoat dong tinh dén
ngdy 31/03/2017, hang Hang khong nay chi c6
65.2% s6 chuyén bay c6 thoi gian khéi hanh
thuc té nhiéu hon dy kién it hon 15 phut, va chi
¢6 54,3% s6 chuyén c6 thoi gian ha canh thuc té
nhiéu hon dy kién it hon 15 phut. Thoi gian khoi
hanh va ha canh dung gid chi chiém 39.2% va
27.6% tong s6 cac chuyén bay dugc thuc hién.
Cuing trong thoi gian ndy s6 chuyén bay bi huy
lén t61 146 chuyen trong d6 cac chuyén bay noi
dia chiém 5. 4% tong sO chuyén bay ndi dia va
chuyén bay quoc té chlem 2.1% tong sO chuyen
bay quoc té. Tl cac so liéu trén, van de cham
chuyén, hity chuyén xudt hién véi tan suit trong
dbi 16n, doi hoi phai c6 phuong phap sap xép lai
chuyén bay nhanh chéng va hiéu qua 1 vo cing
quan trong.

3. MO HINH THUAT TOAN
Véi dir liéu dau vao dugc ldy tir mot lich bay

ban d4u voi cac thong tin 1a s6 tau bay, thoi gian
cat ha canh cac chuyén bay, thong tin vé phi hanh

doan ciing nhu nhitng rang budc vé ndi chuyén,
bao dudng thi mot mo hinh ILP duoc dé xuat dé
sir dung tinh toan trong bai toan nay. Trong bai
toan nay, dé don gian tam xem nhu cac sin bay
déu hoat dong 24/24, cac tau bay cua hing la
cung mot loai va khong co cac rang budc vé chi
phi hoat dong, nhién liéu tau bay (dugc mo ta
qua hinh 2). Y nghia va ndi dung ctia cac dit liéu
dau vao nay dugc trinh bay trong phan 2 trén.

(Dluvio
o
EEEEN

Hinh 2: Cac dir liéu dau vao va dau ra

Muc tiéu cua nhom tac gia la xay dung mo
hinh tinh toan mé6 phong tai sap xép lich bay
nhim giam thiéu tong thoi gian tri hodn céac
chuyén bay, can ctr vao tinh hinh khai thac thuc
té clia cac hang Hang khong nhom tc gia lua
chon bdn sy cb thuong xuyén xay ra cu thé la:

— Mot (hodc nhiéu) tau bay khong thé khai thac
ca ngay.

— Mot (hodc nhiéu) tau bay khoi hanh sau mot
gior cu thé.

— Mot tau bay ha canh trude mot gio cu thé.

— Gi6i han san bay khai thac voi mot (hoac
nhiéu) tau bay.

Dé mé ta cac dix liéu dau vao, ta s& cb céc
bién quyét dinh cua bai toan nhu sau:

AC: tap cac tau bay c6 thé sir dung.

FN: tap cac chuyén bay duoc thuc hién trong
ngay.

TD: tap thoi gian khoi hanh ban diu cua tat
ca cac chuyén bay duoc thyc hién.

DE: tap cac san bay khoi hanh cua tat ca cua
cac chuyén bay dugc thuc hién.

AR: tap cac san bay ha canh cia tit ca cac
chuyén bay dugc thyc hién.

FT;: he‘jlng sé, th(‘7yi gian bay chuyén bay ;.

GTj: hang s0, the hién thoi gian ground time
giita 2 chuyén bay bat ki.

Tp;: hang sd, 1a thoi gian khai hanh ban dau
ctia chuyén bay j.
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Tyj: hang s6, thoi gian ha canh cua chuyén
bay .

x]-i: bién nhi phan, bang 1 néu chuyén bay j
do tau i thyc hién trong lich bay, bﬁng 0 cho cac
treong hop con lai.

X/ bién nhi phan, bang 1 néu tau bay i thyc
hién chuyén bay k ngay sau chuyén bay j, bang
0 cho cac treong hop con lai.

tfi_ ;+ thoi gian khoi hanh thyc té ctia chuyén
bay j do tau bay i thyc hién.

th ; thoi gian ha canh thue té ctia chuyén bay
j do tau bay i thyc hién.

Dé déap ing yéu cau Vé hoat dong ctia tau bay
theo luat Hang khong can xay dung cac phuong
trinh rang budc co ban thé hién mdi quan hé gitra
cac dit liéu dau vao:

Rang budc co ban: mdi mot chuyén bay
phai duoc thyc hién boi mot tau bay duy nhat.

dvieacXj =1 VjEFN (1)

Rang budc vé sin bay cit ha cianh va thoi
gian quay dau: V&i mot chuyén bay bat ki j déu
c6 mot tip cac chuyén bay J (1a tap con cua FN)
c6 san bay khadi hanh trung véi san bay ha canh
clia j. Va mot tap cac chuyén bay J’(1a tap con
cua FN) c6 san bay ha canh trung véi san bay
khoi hanh cuta j.

Khi d6 phuong trinh xi trong phuong trinh
(1) duoc dién g1a1 mot cach chi tlet nhu sau:

= Ykes %j jk va x = Xkeyr xk} ()

Rang budc vé chuyen bay dau ngay va
cudi ngay: Pay 1a 2 rang budc kha quan trong
vi no quyét dinh viéc mot tau bay thuc hién
chuyén dau tién hodc két thuc 1a nhimng chuyén
bay nhu thé nao.

Dé don gian ddng nhat vé khai niém tap hop
cac chuyen bay va chuyén bay, dinh nghia

“chuyén bay mic dinh khoi hanh” va “chuyén
bay mic dinh két thiic” dugc xay dung.

+ “Chuyén bay mic dinh khoi hanh”
(MDKH): Chuyén bay nay thé hién rang, néu
tau bay i gia sir bit dau duoc khai thac tir san
bay Sai Gon thi chuyén bay mic dinh khéi hanh
clia n6 sé 13 i: Sai Gon-Sai Gon. Chuyén bay
dau tién ctia n6 1a tap cac chuyén bay co san bay
khoi hanh tring v6i san bay ha canh ctia chuyén
bay mac dinh khoi hanh.

t(lz ir = t(li_il (3)

+ “Chuyén bay mic dinh ket thac”
(MDKT): Chuyén bay nay thé hién rang, néu
tau bay i gia str s& mudn duoc két thic lich trinh
khai thac tai Ha N@i thi chuyén bay mic dinh
két thuc ciia n6 s& 13 i”’: Ha Noi - Ha Noi.

t(ll in = td,l" (4)

Luwu y: MDKT chi dung khi chi dinh chinh
xac mot tau bay nao can két thuc ¢ dau. Khi do
v6i tap cac tau bay AC s& co tap cac chuyén bay
MDKH va MDKT.

Chuyén bay dau tién sé dwoc xdy dung nhu
sau:

Vé6i mot chuyén bay j thudc B 13 tap cac
chuyén bay c6 thé két ndi véi MDKH cua tau
bay i thi:

ZjEB xilrj =1 (5)

Khi d6 chuyén bay két thiic néu cé sé duwoc
xay dung nhw sau:

Véi mot chuyen bay j thudc A 1a tap cac
chuyén bay c6 thé két ndi voi MDKT ciia tau
bay i thi:

ZjEA lein =1 (6)

_Rang bugc vé thoi gian cét canh thyc té:
Mbi mét chuyén bay sau khi sip xép thi thoi
gian khoi hanh méi khong thé 16n hon thoi gian
khéi hanh dugce bd tri ban dau (quy dinh cia cuc
Ha‘mg Khoéng Viét Nam)

th; =Tpx '(yj €FN,i€AC)  (7)

Rang bujc vé thoi gian bay: moi moét
chuyén bay j déu co mot thoi gian bay (khoang
thoi gian gura mot 1an cat — ha canh cu thé):

tii—ty;=FT; Vj€FN (®

Khi d6 thoi gian khoi hanh cua chuyén bay k
duoc thyc hién ngay sau j dugc tinh nhu sau:

tag = th;+ GTy Xrexfy; jok € FN(9)

Sau khi tién hanh tai sip xép lich bay, cong
viéc tiép theo 1a phai tién hanh sip xép lai to bay
thuc hién chuyén bay do6, viéc sap xép lai to bay
ciing ¢6 nhitng rang budc nhit dinh. Vi vdy, cin
xay du:ng thém cac bién cu thé sau:

: bién nhi phan, thé hién chuyén bay j
duqc td bay i thuc hién.

zjik: bién nhi phan, thé hién chuyén bay k sau
Jj duoc t6 bay i thuc hién.

z': bién nhi phén, thé hién t6 bay i c6 thuc
hién chuyén bay trong linh khai thac. Bang 1
néu t6 bay i thuc hién it nhat mot chuyén bay.
Béng 0 néu khong thyc hién chuyén bay nao.
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Z }: bién nhi phan thé hién chuyén bay j duoc
khai thac béi to bay i theo lich ban dau.

C: tap hop s to bay hién co.

D*: diém bat dau cua to bay i.

At diém két thuc cua td bay i.

HY: thoi gian nhiém vu ti da cua td bay i.

D4i voi bai toan to bay can thém vao cic

Yieczf =1 Vj EFN (10)

Rang bugc thoi gian bay cia to bay: Thoi
gian bay t0i da cua to bay:

Yiepth; +H =t); Vje€EFN (11

Cudi cung nham dua‘ ra muc tiéu cho hoat
dong cua chuong trinh can xay dung ham muc
tiéu cua bai toan la:

rang bugc sau: . L . Min ¥ jern(Lieac ta; — Tp,j) (12)
Rang bufc chuyén bay: Tat ca cac chuyén
bay déu co to bay thuc hién:
- VA darbre Siheduler - N
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Hinh 1: Giao dién két qua bai toan

4. KET QUA MO PHONG

K&t qua tdng thdi gian tri hodn, thdi gian tri
ho@n dai nhat va sd t6 bay sit dung dudc so sanh
vdi céc k&t qua thuc t& tir cach sdp x&p clia mot
hang Hang khong. Két qué dat dugce la xay
dung dugc modt phan mém tinh todn md phdng
tai sip x€p k& hoach bay. V4i mdi chuyén bay
dugc thé hién thong qua mdt khdi hinh chif nhat
v6i ddy dh thong tin cu thé bao gdm: s6 hidu
chuy&n bay, thdi gian cit canh, ha c4nh, san bay
cit canh, sin bay ha canh (md td qua hinh 4).

Do han ché vé sb trang trinh bay, tic gia chi
trinh bay mot vi du cu thé. Xem xét lich bay cuia
mot hing Hang khong thuc té hoat dong ngay
13/02/2017 gdbm 20 tiu bay thuc hién 142
chuyén bay, sir dung 41 co truong, 41 co pho,

43 tiép vién trudng, 42 tiép vién ¢ vi tri 1, 82
tiép vién & vi tri 2 va vi tri 3. Trong lich bay nay,
su ¢b din ra d6i v6i cac tau bay la:

Tau bay VNASS58 hu ca ngay.

Tau bay VNAS563 hu mdy phat dién phu
(APU) nén chi bay dugc dén cic san bay gom:
Sai Gon, Ha Noi, Pa Nang, Cam Ranh, Vinh,
Hué, cac san bay qudc t& (Hongkong — Xiém
Riép — Vi Han — Singapore — Bangkok — Quy
Duong — Quang Chau).

Sb chuyen bay t tbi da ma mot t6 bay thuc hién
1a 4 chuyén va mdi to bay khong thé thuc hién
nhiém vy qua 660 phut.

Giao dién két qua bai toan cho thay cai nhin
truc quan vé hé thong lich bay. Voi phan
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Current Airlines Schedules 1a lich bay ban dau
trude khi xdy ra cac sy ¢d ¢ trén, con phan
Optimal Airlines Schedules 1a két qua lich bay
moéi do phan mém tinh toan. DO dai cia ting
khdi hinh chi nhat cho biét dwgc thoi gian thuc
hién chuyén bay d6. Céc chi tiét quan trong cho
muc tiéu cua bai toan 1a tong thoi gian cham
chuyén, sé chuyén bay bi chdm chuyén hién thi
bén bang thong tin. Va quy wdc mau sic hién thi
lan luot la:

Mau xam: chuyén bay khong c6 su thay doi.
Mau tim: chuyén bay thay doi tau bay thyc hién.
Mau vang: chuyén bay bi cham chuyén.

Mau cam: chuyén bay bi thay doi ca thoi gian
va tau bay thuc hién.

Song song voi két qua tir giao dién, ta ciing
tao ra mat tap tin luu trir thé hién lich bay hoan
chinh theo dling biéu mau cua lich bay thuc té
(mo ta qua hinh 5).

VAA Airline Schedules

ul__T.ll._'r.hrl-_I( § Crwes [oiwane m 1Al ac | ade |
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O TR

nT s
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e

OGS 0 20 AN LS
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Hinh 2: Mot phﬁn lich bay méi duoc Xuat ra
V6i thong tin cac cot lan luot 1a:

Cot 1 (FN): s hiéu chuyén bay.

Cot 2 — 7: thong tin to bay.

Cot 8 (DE): san bay cét canh.

Cot 9 (AR): san bay ha canh.

Cot 10 (TD): thoi gian cit canh chuyén bay.
Cot 11 (TA): thoi gian ha canh chuyén bay.
Cot 12 (AC): tau bay méi thuc hién chuyén bay.
Cot 13 (ACo): tau bay cii thuc hién chuyén bay.

Bang 1. Két qua so sanh

Két qua | Két qua

chuong sap  x&p

trinh cua hang
Tong thoi gian .. | 1225
cham chuyén St phut
Thoi gian cham , ,
chuyén 16n nhét 60 phut 215 phut

S6 chuyén bay | 46 16
bi chdm chuyén | chuyén chuyén
S t6 bay 41 t bay | 41 to bay

Két qua tir chuong trinh dugc so sanh véi két
qua thyc té va thé hién trong bang 1. Nhan thay
két qua tir chuong trinh tinh toan cai thién dugc
nhu sau:

—~Giam dugc tong thoi gian tri hodn so voi
phuong phap xép lich ciia hang (410 phut).

—Thoi gian tri hodn 16n nhat it hon 145 phut.

—Chuong trinh ¢6 thé nhin mot cach bao quat dé
dua ra mdt lich bay tdi wu nhat c6 thé ma
khéng vi pham rang budc lich sau khi xép c6
thoi gian khoi hanh chuyén bay sém hon lich
trude khi xép.

Bén canh muc tiéu chinh 1a téi thiéu téng
thoi gian cham chuyén da dat dugc, chuong
trinh van con han ché vi s6 lugng chuyén bay bi
cham tang 1én, diéu nay c6 thé duoc giai thich
1a do ddi v6i cach sip xép cua hang do con thi
cong nén chap nhan c6 chuyén bay c6 thoi gian
tri hodn 16n, nhung khong can thay déi cac
chuyén bay khac.

5. KET LUAN

Chuong trinh tinh toan dugc xay dung da dat
dugc nhitng két qua budc dau trong linh vuc
nghién ctru khai thac — sip xép lich bay. Tuy
nhién, do han ché vé diéu kién, két qua nghién
clru van con mot sb han ché sau:

— Chua xem xét dén yéu t6 rang budc vé didu
kién hoat ddng cuia cac san bay. Hién tai cac san
bay déu dang duoc gia s c6 thé hoat dong
24/24.

- Chua tinh dén yéu t6 cac loai tau bay khac
nhau.

— Chua chi y dén céac diéu kién rang budc lién
quan giita to bay va chuyen bay.

Tuy nhién day la cac yéu t6 hoan toan co thé
giai quyet trong cac nghién ctru sap to1 voi viée
cap nhat dir li¢u day du va chinh xac.
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