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PHAN |

CAC MO HINH TOAN KINH TE TRONG VAN TAl HANG KHONG
Loi M§ dau:

Chiing ta da bi&t Hang khong la mét nganh kinh doanh 16n ctia bdt ky mét Quéc gia
nao trén thé giéi. Chinh vi vay dé hoach dinh c4c chién lugc ding din trong kinh doanh
hang khéng, thi viéc 4p dung cic phuong phdp khoa hoc ky thuat trong d6 khéng thé
thi¢u duogc sy van dung cdc mé hinh todn kinh t&€ nham trg gidp ra quyét dinh d6i véi
cong tic td chitc trién khai thuc hién cdc cong viéc diéu hanh k& hoach van tai hang
khong nhu: 1ap k€ hoach bay trén mang, di€u hanh déi bay, phan bay phi céng,... 1a rit
cdn thiét va quan trong. Hién nay trén th€ gidi da ¢ rit nhi€u nudc nghién ciru nhiing
vdn dé ndy, nhét 12 cic nudc cé nganh hing khong phét trién manh nhu M§, Phép,
Anh, Canada, .... Thuc t&€ cho thdy két qua caa viéc nghién ciu dp dung céc phuong
phép toan kinh t& d€ giai quyét nhimg van dé van tai hang khong & mot s6 Hang hang
khong trén the gidi da lam cho lgi nhuéan ting 1én rd rét ma khéng anh hudng va giy ra
sit ddo 16n trong di€u hanh.

Mot trong nhitng van dé can giai quyét trong viéc trg gidp ra quyét dinh trong nganh
hang khong 14 hé tro cong tdc diéu hanh k& hoach bay trén todn mang sao cho hiéu qua
kinh t&. Trong d6 bai todn phan ludng bay (phan bd s8 chuyén bay cla s6 mdy bay cdc
loai dang khai thic st dung) trén mang dudng bay 1a vin dé phai giai quyét ddu tién.
Tir 46 mdi giai quyét dén cdc van dé tiép theo 1a diéu hanh cdc ddi bay (phan lich bay
cho mdy bay), phan bay phi cong, phan bay tiép vién, ... D€ tai khoa hoc nay nghién
clu giai quyét bai todn cd tén goi 1a phan ludng bay t6i wu, ndi dung gém nam vin dé
chinh sau:

1/ Xay dung mot s6 mo hinh todn kinh t& phil hgp trong van tii hang khéng. Cu thé 1a
xay dung ba mo hinh to4n kinh t€: tim cdc phuong 4n phan b& s& chuyén bay cda cdc
loal may bay hién dang khai thic st dung, v6i s& luong titng loai méy bay di biét trén
cic tuyén bay clla mang sao cho cuc dai tdng doanh thu (revenue) trén cic tuyén bay
todn mang, cyc ti€u téng chi phi (cost) trén cdc tuyén bay toan mang, cuc dai téng loi
nhuin (revenue - cost) trén cic tuy€n bay toan mang clia Vietnam Airlines.
2/Xay dung cic mo hinh todn kinh t€ d6i v6i van tai hang khong cta Téng cong ty
trong truong hop cdn tdi t6i vu hod (ting thém tuyén bay trén mang, thém loai méy
bay, thém s8 miy bay,... )

3/ Xay dung cdc thuat to4n hiéu qua dé giai cdc bai toan néu trén.

4/ D€ xudt cdc phuong phdp du bdo theo thdi gian d6i véi cde tham sé chinh ddu vao
cho ba bai toan dé la: hanh khéch, doanh thu va chi phi.

5/ Xay dung phdn mém mdy tinh gidi cho mot trong ba bai todn nay: cu thé 1a bai todn
cuc dai tdng l¢i nhuan trén cdc tuyén bay todn mang clia Hang khong Viét Nam.



CHUONG |

MO TA VA PHAN TiCH NGHIEP VU

I- Gidi thiéu chung:

Viéc mo ta va phan tich mot cich chi ti€t va cu thé céc tham sé va céc bi€n cho bai
todn "Ap dung m6 hinh toan kinh t&€ h trg 1ap k& hoach van tai hang khéng clia Téng
cong ty HKVN" s& gidp ich rdt nhiéu va quyét dinh cho viéc xay dung va thiét k& co
s& dit lieu, phuong phap 14p trinh va cic bio cdo ddu ra cta chuong thinh phin mém

1.1/ Muc tiéu

+ Dép ng dugc yéu ciu cha bai todn la dua ra nhanh nhét va chinh xé4c 181 gidi dé
hd trg cho ngudi sit dung va 1inh dao cép trén cé thé dua ra cic quyét dinh cudi cling
vé k&€ hoach vén tai hang khong.

+ Mo ta chi tiét k§ cang cidc bién, tham s& ddu vao theo ding chitc ning nghiép vu
ciia Ban KHTT s€ 1a tién dé t6t cho viéc phan tich va 1ap trinh phidn mém sau nay.

+ Tu dong hod nhap cdc s& liéu lich slr va k& hoach v€ hanh khdch, doanh thu va
chi phi. Day l1a cdc tham s& ddu vao chinh cho chuong trinh phdn mém sau nay.

+ C6 thé két néi duge véi cac hé théng co sd dit lieu dang c¢é cha Tdng cong ty nhu
h¢ théng quan 1y vé hanh khéich va doanh thu (hé¢ théng RAS), hé théng quan 1y chi
phi (hé thdng GAS), co s& dif liéu k& hoach vé hanh khach, doanh thu va chi phi cia
Ban KHTT.

1.2/ Chi tiéu
+ T61 wu hod phdn 14p trinh d€ chuong trinh chay nhanh nhit cé thé. Tranh c4c hién
tugng bdo 161 hodc treo mdy, ...
+ Dua ra duge 191 giai dé hd trg cdc quyét dinh quan trong trong viéc lap k€ hoach van
tai va chudn hod cdc bdo cdo ddu ra theo yéu ciu.

+ Dit liéu lich sit duge luu trit cho nhiéu nam. cho nhiéu thang trong nam, nhiéu tudn
trong nam tuy theo yéu cau nghiép vu do Ban KHTT dé nghi.

+ Viéc thiét k&€ co s dit liéu phai ddm bao khi cén thi€t c6 thé m& rong va bd sung
cdc chifc nang mdi cho hé thong.

+ Chuong trinh phin mém tao ra cic biu nhap s& lieu (Form nhdp s6 lidu) @€ dé
dang cap nhat va sita ddi cdc bién, c4c tham sd ddu vao.

II- Mo ta nghiép vu vé hanh khach:
1.1/ MJt s6 khdi niém va chi tiéu duoc dung:

+ S6 liéu (san lugng) theo Khai théc: K&t qua van chuyén dugce tinh che hing vin
chuyén ma khong phan biét trén d6 ¢ phén clia hing cé chd/tai hay khong.

+ S6 liéu (san luong) theo Thuong mai: K&t qua van chuyén dugc phan téch ra cho
hang van chuyén va hing d6i tdc néu trén chuyén bay dé cé chd/tai clia hing khic.



+ S5 litu (san luong) theo nang luc ban: Thé hién khi nang ban clia timg Airlines
trén tdt ci cdc chuyén bay c6 hop tic (Lién danh, lién doanh, trao déi ché/tai, mua
bén chd/tai ). -

- 86 chuyén bay: S6 lan thuc hién cdc chuyé&n bay trong mot khoang théi gian nhat
dinh.

- S&'ldn cdt ha cénh: S6 14n cdt hodc ha cdnh clia mdy bay (bing vdéi s8 ching bay)

- S& gio bay: S6 giv khai thac mdy bay tit ltic nit chén dén Iic doéng chén.

- Gio bay binh quén ciia chdng bay theo logi mdy bay(ASBH- Average Setor Block
Hour): Duge tinh bang cdch 14y téng gid bay thuc t& clia loai mdy bay trén mot
ching bay thyc chia cho s6 lan thyc hién ching bay dé.

- Ghé cung iing (Available Seats - AS): S8 ghé& c6 thé ban trén mot chang bay.

- Ghé cung itng Kilomét (Available Seats Kilometre- ASK)}: Puge tinh bang cich
nhan gh€ cung ing (AS) véi chiu dai ching bay.

- Tdi cung itng (AT- Available Tonnel/Payload): La téng s6 tai trén mot ching bay
c6 thé duoc st dung dé chuyén chd khich, hang, buu kién.

- Tdi cung ting Kilomét (ATK- Available Tonne Kilometre): Dugc tinh bang tich s6
cha tai cung \ing (AT) véi chiéu dai ching bay.

- Tdi hang cung iing (Available Freight Tonne - AFT):LA s6 tai cung Ung c6 thé
duoc str dung d€ chuyén ché hang hod va buu kién, 1a hiéu s& cla tai cung ng
(AT) trlr phdn tai d3 sit dung dé chd khach va hanh 1y.

- Tai hang cung ing Kilomét (Available Freight Tonne Kilometre- AFTK):Puogc tinh
bang cich nhan tai hang cung tng (AFT) véi chiéu dai ching bay.

- Hé s6 sit dyung ghélghé suit (Passenger Load Factor - PLF):=RPK/ASKx100%

- Hé 56 si dung tai hang (Freight Load Factor - FLF):=RFTK/AFTKx100%

Hé 56 sit dung tdi chung (Overal Load Factor - OLF):=RFTK/AFTKx100%

I1.2] Mo td qui trinh cdp nhdt hanh khdch
1/ Phuong phdp du bdo, so dé dit liéu cdp nhdt vé hanh khdch

Dit lidu & bang dudi diy duge cac vin phong dai dién & nuée ngoai, cdc ddu sin bay
Noi Bai, DA Ning va Tan Son Nhdt théng ké lai sau méi chuyén bay, cho vao biéu sdn
c6 (Form nhép liéu) clia chuong trinh nhéap liéu néng gl qua Sita, Fax, Mail v& phong
DTTT va QHKH cua Ban KHTT dé céc chuyén vién s& lieu & day kiém tra lai, diéu
chinh (n€u cédn thi€t) va nhap vio hé thdng RAS. Sau khi dit liéu di duge nhap du va
ding vao hé théng RAS, chuyén vién k& hoach clia phong KHDB s€ trich dit liéu hanh
khach tit hé théng RAS ra cho vio co s& dit liéu clia phong KHPB dé Iuu dit va diing
cho thdng ké va du bao va lam k& hoach nam.

Tén trudng Giai thich

F DATE |Ngay bay (Ngay cit canh tai di€m di clia cip thanh phé dudc bdo
F NO $6 hiéu chuyén bay




AC Ki higu 3 chi ctia loai mdy bay khai thac trén ching bay
CARRIER (Hang van chuyén (ki hiéu bing Code hai chi)

TASK Nhiém vy chuyén bay

REG Sé hidu dang ky mdy bay

F seat S6 ghé hang F md bdn (dudc phép)

C_seat S6 ghé hang C md ban (duge phép)

Y seat S& ghé hang Y mé ban (dude phép)

ATRLD T4i cho phép cho ching bay dude lay tit Load Sheet

TTRLD  |Téi thuc té cho ching bay dudc lay tf Load Sheet

ATD Gid cit canh thyc té cia chuyén bay (gid dia phudng) xut phat tt
ATA |Gid ha canh thyc té clia chuyén bay (gid dia phuong) dén san bay
OFOD  [Cip thanh phé di dén trén cling mot chuyén bay (khéng cé dau '-)
F Khach hang F ciia hdng chuyén ché

C Khdch hang C cta hang chuyén chd

Y Khdch hang Y cua hing chuyén chd

ADL Khach ngudi 16n ¢o thu tién clia hdng chuyén chd

CHD Khdch tré em ¢4 thu tién cia hing chuyén ché

INF Khach 1a tré sd sinh ¢6 thu tién clia hing chuyén chd

FOC Khdch di khéng thu tién cda hang chuyén chd

CARGO  |Hang hda cia hang chuyén ché

LMAIL Buu kién ctia hing chuyén chd

BAG Hanh 1y ¢ta hing chuyén chd

I ADL Khich quéc té ngudi Ién di trén cac chuyén bay néi dia ctia hing
I CHD Khédch quéc té tré em di trén cac chuyén bay néi dia clia hing
I_INF Khéch qudc té sd sinh di trén céc chuyén bay néi dia cla hing
OTHER  |Ki hidu 2 chi clia hang hang khéng dudc chia chd

OF Khach hang F cda hing dudc chia chd

OoC Khdch hang C cia hdng duge chia chd

0Y Khéch hang Y ciia hidng dugc chia chd

O_ADL Khdch ngudi 16n ¢d thu tién clia hing dudc chia chd

O CHD  |Khdch tré em co thu tién cda hang dudc chia chd

O_INF Khdch 14 tré s sinh c6 thu tién cta hing dudc chia chd




O _FOC Khéch di khong thu tién cia hing dudc chia chd
O CARGO |Hang hda cier hang dude chia ché

O MAIL |Buukién cta hing dugc chia chd
O BAG |Hanhly cia hing dudc chia chd

1.1, Phuong phdp du bdo va Iip k€ hoach vé hanh khdch

&
o

Phan tich cdc két qua nghién ciu thi trudng d€ tim hiéu dung lugng thi trudng
(market size), cdc phan thi (market segment); d4c diém va xu hudng bién déng cla
ning phan thi. Tim hiéu va danh gid 4nh hudng clia nhiing nhén t§ khéch quan dén
vige di lai cling nhu thdi quen di lai cda khdch. Phén tich tinh hinh canh tranh (trong
ndi bé nganh va gifia cdc phudng tién van tai) va cac déi thi canh tranh chinh cla
VN trén thi trudng. Vige phan tich thi trudng duge tién hanh cho ting thi trudng va ca
nhdm thi trudng, khu vie, toan ciu. |

% Phan tich s liéu du bdo v& hanh khich diém dau & diém cudi (O&D), khéch theo
ching bay (OFOD), thi phin clia VN va cdc kién nghi khai thac tf cac T6 Dudng
bay, danh gid diém manh, yéu, c6 héi (SWOT) clia VN khi khai théc nhing thi
trudng nay va két qua khai thac dy kién theo sdn phdm duogc yéu cau.

L)
o

Phan tich chién ludc phat tri€n dai han, cac dinh hudng 1én ciia lanh dao dé xdc dinh
va cin ddi cac ngudn Iyc phan bd cho khai thdc thi trudng mét cach hdp 1y nhim dam
bdo hiéu qua cao nhét

(/]
0.0

Phan tich tinh hinh ddi bay, s luong, ching loai, dic diém khai théc ctia ting loai
mdy bay cling vdi nhing dic di€m cta tliing phéin thi dé ¢4 nhing su sip xép khai
thdc cho phu hgp véi ting thi trudng

7
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Thiét ké san phdm: trén ¢6 s§ tinh hinh thi trudng va két qué du béo; chién lude, dinh
hudng ctia Tdng cong ty, tinh hinh déi bay va céc han ché v& mit khai thdc, thuong
mai, viéc thiét ké sin phdm phdi ddp ung dudc cic yéu ciu vé& thuong mai, dam béo
dude cdc han ché vé khai thdc mét cach hdp ly va hiéu qua.

*

» Sin phdm lich bay trén titng tuyén dudng s& dude chuyén cho cdc t8 Dudng bay d&
xem xét va didu chinh sé liéu du bao va k& hoach. Viéc didu chinh nay c6 thé din tdi
viéc thiét ké lai sén phdm trén mét sé dudng bay va tiép theo 1a didu chinh lai sé lidu
dy bdo va ké hoach. Qua trinh nay sé tiép dién cho dén khi théng nhét dude k& hoach
khai thdc hiéu qua nhét trén pham vi toan mang.



Xay dung sn ludng cho ting thang, kiém tra su hdp 1y v& tinh thai v, thi phin, ghé
‘sudt, dic biét trén cdc dudng bay thong ching.

'

L4

Diu chinh lai k& hoach san phdm néu can thiét.

R/
0.0

Téng hop k& hoach van chuyén ciia VN trén toan mang; kiém tra cac chi tidu ting
trudng, ghé sudt, thi phin ting khu vuc, trén pham vi toan mang; diéu chinh lai k&
hoach van chuyén trén ting dudng néu can thiét.

. a A 2 A 4 A s A . . i
% Dua ra cic yéu ciu dé dam bdo ké hoach sdn phdm (chi yéu la v& d6i bay va cdc van
dé khai thac).

(7
0.0

’ ~ A A ~ A
Dua ra cac yéu cau d8 dam béo ké hoach van chuyén.

1.2, So dd cdp nhdt hanh khdch va du bdo hank khdch

1.21. S0 dé trich dif liu hanh khdch tir co sd dif lieu RAS )
KHDB
CHUYEN
BAY
N THONG TIN
CHUYEN BAY
(TCKT)

bHB

Cd s@ dif ligu

cia KHPB
(liu & dang co

sd dit lidu

DTTT NHAN éLE, Microsoft

PIEN BAO CAO Access)
QUA SITA HOAC
GAB, FAX
PONVIBAO |~
CAO
(sdn higng)




1.2.2.

S0 do du bdo hanh khdch

Xit 1y théng tin kinh

té, chinh tri, du lich,\

x4 hdi cla Viét Nam
va cac nude khac trén
thé gisi

bay

Xem xét d6i bay, gi¢
bay cho mdi loai may

K& hoach
ndm vé hanh

Xt 1y s6 lidu lich st
dung cac phudng phap
du béo bing todn hoc dé
du bdo hanh khich, ghé
suit, thi phin

Phéi hop vdi cac chuyén
vién trong Phong KHDB

@& dua ra con 58 du bao
cudi cing v& khach, ghé
suit va thi phin




Danh sach cac chiic niing

SOTT | Tan chic ning l,, | M6 t3
1 Nhap dit ligu Nhip dif liéu tli cdc Vin phong khu viic va cac dAu san bay
vao hé théng RAS do cac chuyén vién thude Phong DTTT va
QHKH phdi hop cling vdi nhan vién Trung tam Théng ké va
Tin hoc.
2 Trich dit liéu Sau khi di kim tra tinh ddy ¢ va chinh xdc clia dif liéy,
i chuyén vién ké hoach Phong KHDB s€ trich dif liéu tf hé
théng RAS qua chudng trinh Oracle Browser dd vao co s6 dit
lidu do Phong KHDB ty thiét ké va viét chuong trinh d€ Lwu
B 7 ; urd, théng ké va lam ké hoach
3 | Ké hoach | Céc théng tin v& dy béo hanh khach, tAn sudt, ghé sudt dude
' luu trong ¢d s& di liéu ké hoach clia Phong KHDB.
4 Nhip sé liéu vao ' DG 6 lidu vao hé théng mdi dé chay bai todn "Ap dung mod
hé théng ll hinh todn kinh t&"

Duéi day ching téi mo ta nghiép vu doanh, déi vcn chi phf trong tu.
2. M0 td nghiép vu doanh thu
2.1. Mot s6 khdi niém va chi tiéu dude diing
» Doanh thu khdch (PR -Passenger Revenue): La tdng doanh thu (tinh theo don vi

USD) it van chuyén hanh khach trd tién wrén 25% gia dp dung thong thudng (Normal
applicable fare).

 Doanh thu hing hod (CR- Cargo revenue): Doanh thu tif van chuyén hang hoa
(Cargo) tinh theo USD.

< Doanh thu buu kién (MR- Mail revenue): Doanh thu i vin chuyén buu kién (Mail)
tinh theo USD.

“* Doanh thu hing (FR -Freight Revenue): La téng doanh thu vin chuyén hing hod va
buu kién (tinh theo don vi USD).




% Doanh thu hdnh Iy qud cude: Doanh thu t van chuyén hanh ly qué cudc (tinh theo
USD).

% Tohg doanh thu vin chuyén khdch va hing( Total Revenue -TR): Téng doanh thu
hang va doanh thu khach. :

< Thu nhdp trung binh mén mdt ghé cung tng Kilomét:
Seat Unit Revenue (SUR) = PR/ASK (tinh theo ddn vi cents)
% Thu nhdp trung binh wén mét ching bay cho mét khdch chuyén chd

Passenger Unit Revenue (PUR) = PR/RP (tinh theo USD)

L7
Q.Q

Thu nhép trung binh trén tai hang cung iing Kilomét:

Freight Unit revenue (FUR) = FR /AFTK (tinh theo don vi cents)

¢
e

*

Thu suét hanh khach

(Passenger Yield-PY) = PR/ RPK (tinh theo don vi cents)

N

% Thu sudt hing hod

(Freight Yield-FY) = FR/ RFTK (tinh theo don vi cents)

% Thu sudt chung cho khdch va hing

Yield = TR /RTK (tinh theo don vi cents )

2.2, M0 td quy trinh cdp nhdt doanh thu

Dit liéu & bang dudi diy dude téng hop til cdc bang (tables) cd sin trong hé théng RAS.
Chuyén vién sé liéu phong DTTT va QHKH cda Ban KHTT chay chudng trinh do Phong
ting dung thude Trung tim Théng k& va Tin hoc viét d€ trich dii lidu ra va luu trit dudi dang
dit liéu Foxpro. Sau d6 chuyén vién ké hoach cda Phong KHPB s& 1dy dit lidu doanh thu
hanh khdch ti1 dif liéu Foxpro cho vao co s di liéu clia Phong KHDB dé luu tri va ding
cho théng ké va du bdo va 1am ké hoach nim.

Stt| Tén truong Y nghia
1 Route Hanh trinh bay

-2 Sector ; Ching bay
3 Flt no S6 hiéu chuyén bay




4 [Date Ngay bay
5 Alc Loai may bay 2
7 |Cap hang F Ghé cung iing hang F
8 Cap hang C Ghé cung ting hang ¢
9 Cap hang Y Ghé cung uing hang Y
10 |ATD Gig cat canh thuc té
11 [ATA Gi6 ha canh thuc té
12 ABLOCK Gid bay thuc té cho tiing chiing bay
13 [Tast Nhiém vu chuyén bay
14 |JADL Khach ngudi 16n cd tién
-15 Rev ADL Doanh thu Khach ngusi 16n ¢4 tién (USD) -
16 ICHD Khach ngudi tré em cd tidn
17 Rev CHD Doanh thu Khdch ngudi tré em cé tién (USD)
18 INF &(héch ngudi tré sd sinh cd tién
19 Rev_ INF Doanh thu Khach ngudi tré o sinh cé tién (USD)
20 FOC ach mién cudc
21 Pax hang F Khach hang F
22 Rev hang F Doanh thu Khach hang F (USD)
23 Pax hang C ﬁ(héch hang C
24 Rev hang C Doanh thu Khach hang C (USD)
25 Pax hang Y Khach hang Y
26 Rev hang Y Doanh thu Khdch hang Y (USD)
27 |Cago Hang hoa
28 Rev Cargo oanh thu hang héa (USD)
29 Mail Buu kién
30 Rev_Mail Doanh thu Buu kién (USD)
31 Bag exces Hanh ly qua cudc
32 Rev _bag exces [Doanh thu Hanh ly qua cudc (USD)
33 [Pax QT Khdch quéc té trén dudng bay néi dia
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2.3

2.4.

34

Rev_PAX QT [Doanh thu Khdch quéc té trén dudng bay néi dia (USD)

D6i véi qui trinh cap nhat chi phi ta cling tién hanh twong ty

Phutong phap dy béo va lip ké hoach vé doanh thu, chi phi

>
0.0

Tuodng ty nhu du bdo phin hanh khdch, dy bdo vé phdn doanh thu, chi phi trung
binh cin phdi hop véi cdc chuyén vién dudng bay, chuyén vién ban cia Ban
TTHK cung danh gia thyc trang ban cla ting thi trudng, thuc trang ban cho tiing
loai khdch va mia vu ctlia tiing loai khdch d3. Phan tich tinh hinh kinh té, t¥ gid
tién dja phuong cho nidm ké hoach, gid ban clia cac déi thi theo sé liéu lich sti va
du bdo cho nim k& hoach, gia ban cda VN theo sb liéu lich s, ty 18 ting trudng
clia tiing loai khach theo sd liéu lich sit. Téng hdp tit ¢ céc yéu té trén phéi hap

lai d& dl,t_béio doanh thu, chi phi trung binh cho titng loai khach. Sau khi d& dubdao

xong doanh thu, chi phi trung binh cho tiing loai khdch s& lam budc tiép theo 1a
tong hop s6 luong hanh khdch va doanh thu, chi phi clia né va xac dinh doanh thu
chi phi trung binh cho ting chiing bay.

Trén cd s doanh thy, chi phi trung binh trén ting ching bay va ludng khéch van
chuyén trén dd, chuyén vién ké hoach sé tinh todn doanh thu , chi phi vin chuyén

trén tung chdng bay theo céng thic: doanh thu = DTTB * khach, chi phi
=CPTB*khéich

So d6 cap nhét doanh thu va dy bdo doanh thu

2.4.1.

So dé trich dif liéu doanh thu thuc té t co sd dif liéu RAS

FLIGHT COUPON TTam Théng ke CSDL DINH

v tin hoc nhp (RAS) KHOAN

v

| Luu trong cd s§ dif
ligu cda Ban KHTT
§ dang DBF

Luu trong cd s6 d( liéu doanh
thu cia Phong KHDB § dang |4
Microsoft Access

11



242.  Sodédubdo doanh thu

)gu 1y thong tin kinh Xt Iy 56 ligu Tich st vé
t\/,';y I?Ila tlef‘ cua doanh thu céac hang
et klal‘?’ Vafa:h; khéch d€ dy bio doanh
m.I(;j.c ac tren the thu trung binh cho tling
g ) . hang khach
Ké hoach niam vé doanh '
thu cho titng ducng bay
Phéi hop vdi cac chuyén vién
trong Phong KHDB va chuyén
vién bdn bén TTHK dé dua ra
con s6 du bao cudi cuing vé
doanh thu trung binh
Danh sach cac chiic ning
S6TT | Ten chite ning M6 ta
1 Trich di ligu Sau khi da kiém tra tinh ddy di va chinh xdc ctia dif lidu,
chuyén vién ké hoach Phong KHDB sé& trich dit lidu it hé
théng RAS qua chudng trink Oracle Browser d8 vao ¢d sé
dit liéu do Phong KHDB tu thiét ké va viét chudng trinh dé
liu trit, thong ké va 1am ké hoach
3 | K& hoach Céc théng tin v& dy bao doanh thu trung binh, téng doanh
thu dudgc Iuu trong ¢d sd dif liéu ké hoach Phong KHDB
4 | Nhap sb lidu vao | D3 sb liéu doanh thu trung binh vao hé théng mdi d€ chay
hé théng bai toan "Ap dung md hinh todn kinh t&"
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3. M6 t4 nghiép vu vé chi phi

Cic budc mo ta nghiepﬂ;n‘l vé chi phi co ban tuong tu nhu mé ta nghiép va doanh thu & trén.

4. M6 td cdc tham 56 diéu kién

Cic tham s diéu kién duge chia ra 1am hai mit cit mét 13 ring bude v& mit khai théc va hai
13 rang budc v& mit thuong mai. Xéc dinh ré va ddy di cac rang budc sé hudng cho bai todn
t rang hon va 161 gidi s& mang d6 chinh xdc cao hon, gitp ich tét hon vige cdc 13nh dao dua
ra cac quyét dinh quan trong lién quan dén ké hoach van ti hang khong.

4.1.  Khai thach

4.1.1.

L/
0.0

Doi bay

Loai may bay: diy 1a mdt trong nhiing rang budc quan trong nhit cla bai todn
trong qu4 trinh xay ding ké hoach van tdi hanh khéng. D4i bay ¢6 bao nhiéu may
bay, st dung loal méy bay nao, hanh trinh bay ra sao, ning luc van chuyén cta
tiing loai méay bayv, gid bay cho mdi loai may bay,... D4 la nhing rang bude ma
bai todn dp dung mé hinh todn kinh té l4p ké hoach vén tdi hanh khong cin phai
tu tién giai quyét ddu tién. Vi dy nhu khéng thé nao ding mdy bay nhd nhu F70
d€ bay tt Viét Nam di Nhat Ban. Néu bay tit Viét nam di Phap bing B767 thi nhit
thiét phéi dung lai mét diém trung gian dé nap nhién liéu. Gid bay trung binh cia
B767 1a khodng 400h/thang néu it hon thi cAn phai sip xép cho bay tiép, cdn néu
Vugt qua muic cho phép thi cin phdi sip xép lai céc tuyén dudng bay cho loai
may bay nay d€ gid bay trung binh khéng dude vugt qud muic cho phép.

Tiép nhan hodc trd médy bay mua va thué: rang budc nay cho ta biét trong nim ké
hoach dy kién s& ¢o nhiing mdy bay nao sé khai thac, khai théc t thdng ndo va
dén bao gid s& phai trd lai (néu la may bay thué). Vi du nhu VN ¢6 khd ning chi
thué may bay A300 trong vong 6 thdng tii thang 4 dén thang 10 trong nim khi
chua nhin dudc mdy bay mdi.

Dinh ky bdo dudng: do trong théi gian bay trong nidm sé phdi ¢ mét giai doan

nao dd nhét dinh trong nim may bay s& cin dude kiém tra, bdo dudng nén tham
s6 nay cling cin dudc dua vao bai todn 1ap ké hoach vén tai hang khéng
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412 Sén bay

4

% Tiép nhin loai mdy bay: ring budc nay cho ta biét nhiing san bay nhé hoic vi
nhiing 1y do nao khéc s& khong tiép nhan loai mdy bay 1dn hon nhu san bay Da
Lat s& khong tiép nhin médy bay A320, tudng duong hojc 16n hon. Ngodi ra cing
¢6 nhiing san bay hién dai vi mét 1y do nao d6 khéng tiép nhén loai mdy bay nhd
mic dit may bay nhd ¢é thé bay tif Viét Nam ¢én diém dé hojc nguge lai nhu san
bay quéc t& Hdng Céng khdong chiu tiép nhin mdy bay nhd nhu F70 khi bay ti
Viét Nam sang Hong Céng.

4.2.  Thuong mai

4.2 1. Hanh khach

% Ghé sudt: rang bude nay cho ta biét tiém can trén va tiém cén dudi dé khi giai bai
todn cin can nhic. Vi du theo 13i gidi bai toan trén dudng bay HAN-CDG ghé
suit trung binh chi dat 45% thi 15i gidi ndy vo nghia vi theo sé liéu lich si da
théng k& ghé suft trung binh trén dudnhg bay niy bao gid cling trén 65%. Holc
theo 161 gidi bai todn trén dudng bay SGN-CDG ghé suét trung binh dat tdi 90%
thi 161 gidi nay v& nghia vi theo s6 lidu lich st di théng k& ghé suit trung binh
trén dudng bay nay bao gid cing dudi 85%.

7
X

-,

T4n suét bay: theo céc thda thuin song phudng tlly theo fing qudc gia cho phép
bao nhiéu t3i cung ting, tAn suit, loai may bay, thuong quyén bay trén cdc dudng
bay gilta hai nude. Vi du nhu tdi thuong quyén gitta Viét Nam va Xin-ga-po la
4100 chd/tudn/chiéu trong dé tt dau SGN la 2500 chd/tuan/chiéu con tit ddu HAN
1a 1600 ché/tudn/chiu. Chinh vi viy néu ting tan suit 1én cao din dén ghé suat s&
gidm dudi dudng tiém cin dudi thi 181 gidi ciia bai todn ddng nghia 14 sé vé nghia.

Sd dd cap nhat chi phi v duy bdo chi phi twong tu nhu doanh thu

5. Cdc théng tin diu ra

5.1.  Bdocdol: Duavio cic tham sd va cic rang budc cho sin, chudng trinh sé dua
ra 101 gidi vé tAn suét, ghé sudt va loai mdy bay cho tiing dudng bay theo dinh dang
dudi day

Bdo cdo 1: nhu dinh dang dudi déy va chf 3 ra cdc dudng bay ndo ¢S ghé sudt n¥m ngodi
rang budc tiém can trén va dudi clia ghé suit
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Loai may bay o
S6 TT | Pudng bay pes Ghé suat
) B777 | B7%7 | A320 | .. | Téng
1 HANCDG 3 | 0 0 0 3 75%
2 HANSGN 3 T 2 1 1 7 §0%
3
Tc')?ng

5.2Bdo cdo 2:

Dua ra tdng doanh thu, chi phi, 16i nhuan cho ting dudng bay theo diing tin sudt, loai
may bay, theo ding chuong trinh phin mém d3 tim ra

Béo cd0.2:

SSTT | Pudngbay | Doanh thu Chi phi Lgi nhuin

1 HANCDG 15.000.000 | 14.000.000 | 1.000.000

2 SGNCDG  20.000.000 | 15.000.000 | 1.000.000

3

4

T(‘fng

Mot vai yéu cdu cua phdn mém

+ Chuong trinh phdn mém cin Iuu duge cdc phudng an khac nhau do phin mém chuong
trinh tao ra va dua ra dugc cde tr¢ giup cho ngudi st dung va lanh dao cdp trén lua chon
dudc phuong én tot nhat (tly theo cde ring bude duge dua vao).

+ Chuong trinh phin mém tao ra cdc bio cdo d4u ra phai linh hoat va c6 thé thay déi duge
tiy theo y&u cau ctia ngudi sd dung.
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+Viée thidt ké co s6 dif lidu phai bdo ddm khi cin thiét c6 thé md rong (thém béng, thém
trudng mdi) d€ nhan thém céc rang bude mdi hoje cdc bién mdi (khi ¢d phat sinh). Ngoai ra
khi cin thiét ¢6 thé bd sung cac chitc ning mdi cho chudng trinh. _

CHUGONG I

MO HINH TOAN KINH TE TRONG VAN TAI HANG KHONG

I - X4y dung cac mo hinh toan kinh té:

1- HAM MUC TIEU TONG DOANH THU:
Ta ky hiéu Rev Ia téng doanh thu (revenue) trén cdc tuyén bay toan mang.

Gia sir chiing ta dang khai thic sit dung K loai mdy bay (777,747, 767, A321, A320,—-
AT7,....), M, 1a s6 mdy bay loai k dang khai thdc st dung (k =1, 2, ...; K)

Gia su s6 san bay (thanh ph6) tham gia vao mang 1a N.

Ky hiéu (i,j) 12 ching bay tirsin bay i dénsanbayj(i,j=1,2, .., N)

D, 1a chiéu dai chang bay (i) (ta gid thi€t D; = D" = D™ | tuong tng D7 va
D™ 1a chiéu dai thue t& va chiéu dai thuong mai cla ching bay (i,j))

Pax,/ 1a s6 khach du bdo c6 thu nhap thyc t&€ chuyén chd dugce trén ching bay (i) cla
loai may bay k (trén mot chuyén bay).

Bh,' - s6 gidy bay binh quan cho mot chuyén bay cla loai mdy bay 4 trén ching bay -
(ig).

Ry, la thu nhap van chuyén hanh khich trén mot chuyé&n bay chia ching bay (i,j) cha
loai mdy bay «.

RPKg" 12 s& khich kilémet thu nhap, bang tich giita s& khach c6 thu nhap thuc t&€
chuyén chd duge clia mot chuyén bay trén chiang bay (i,j) ctia loai médy bay k va chiéu
dai chang bay (i ,j) ij =1, 2, .. Ny k=1,2, .., K), ta c6:

RPKij" = Pax,| x D, (1)

RU/ 1a binh quan thu nhap Olkh km trén ching bay (i,j) clia loai mdy bay k (ctia mot
chuyén bay):
Vay RU;} =Rv,*/RPK} <=> Rv/}=RPK, xRU} (2)
Rv,=Pax}xD,xRU} (3)
ASK [ 1a s6 gh€ kilémet cung ng trén ching bay (i,j) cia loai mdy bay £, ta cé:
5* 1a s6 gh€ cung tUng (s6 ghé ti da duge phép x&p khich cho timg ching bay cla loai
may bay k), ta cé:
ASK} = §*xD, (4)
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LF,} 1a ghé sust du béo trung binh trén ching bay (i,j) ciia loai mdy bay k, ta c6:
LF} = ( RPK .} ASK}) x 100% _ 5)

Thay '(1), (4) vao (5) ta dugc:

LF} = ((Paxx D)l (St x D)) x 100%

= (Pax,} | $* ) x 100% (6)
Tit (6) ta thdy: Pax,=LF}x$* (7)
<=> RPK'=LF/xS'xD, &)

Goi f}*1a tAn suflt bay (s6 chuyén bay trong mot tudn) clia loai mdy bay k trén ching

4

bay (i,/) (sau nay ta s& chon nd la bi€n quyét dinh).

Viy ta 6 téng thu nhéap (trong nidm) trén todn mang la:

Rev=365/Tx L XRv} xff- -9
(ij )k
Véi tham s6 chon 1a Rv,* .

Tir (2) ta ciing ¢4 thé tinh téng thu nhap & dang sau :

Rev=365/7x £ ZRUSxRPK/xff (10)
(i )k
Vi céc tham s6 chon 14 RU.*, RPK.~.

i’

T (1) ta cling ¢6 thé tinh téng thu nhap & dang sau:

Rev=1365/7xE XRU/xPax} xD;xf} (11)
(ij )k

V6i cac tham s6 chon 12 RU.}

N

k
Pax; .

Tit (8) ta ciing c6 thé tinh téng thu nhap & dang sau:

Rev=363/7x % Z(RUU"xLFij" xS x D,)x ijk (12)
(ij )k
Véi céc tham s6 chon [a RU* |, LF X,

Theo ¥ kién cla cdc chuyén gia KHTT thi ta ¢6 thé gid thiét RU* = RU,; v6i moi k,
tic 12 thu nhap binh quan v€ hanh khdch trén tuyén bay (i,j) clia céc loai mdy bay
dang khai thdc sit dung 13 nhu nhau.
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2 - HAM MUC TIEU TONG CHI PHI:

Ta ky hiéu Cost 12 téng chi phi trong thdi ky phan tich (trong nam) trén cdc tuyén
bay toan mang o
(Thoi ky phan tich 12 khoang thdi gian cdn nghién cu phan tich ma ta c6 thé qui dinh
la thdng , qui, sdu thdng, mét nam, ....)

Cecd (chi phi ¢6 dinh) 1a tdng chi phi khéng phat sinh thém khi chuyén bay thuc hién
nhu : gid thué mdy bay, bdo hiém mdy bay, bdo dudng stra chita mdy bay, khiu hao
thi€t bi va may bay, quan 1y chung, ...

Ccb (chi phi bién d6i) 1a téng chi phi bi€n ddi theo chuy&n bay , xuét hién khi chuyén
bay thuc hién , ching ta ¢6 thé phan nhém cédc chi phi bién déi thanh ba nhém chinh:
Nhém thit nhat 1a chi phi bién déi theo gid bay

Nhém thit hai 12 chi phi bién ddi theo khach

Nhém thit ba 1a chi phi bién ddi theo chuyén bay.

Ching ta ky hi¢u nhu sau: 7

Cbh 1a chi phi bi&n déi theo giv bay trong nim trén toan mang.

Cf 14 chi phi bién déi theo chuyén bay trong nim trén toin mang.

Cp 14 chi phi bién déi theo hanh khéch trong nam trén toin mang.

Ta c6 t6ng chi phi trén toan mang 1a:
Cost = Ced + Cch

(Téng chi phi bang tdng cdc chi phi bién déi va c& dinh vé& chuyén bay, phuc vu hanh
khich, gi¢ bay, hang hod, nhién liéu, ....)
Téng chi phi bién déi theo chuyé&n bay bang tdng cdc chi phi chinh :

Ccb=Cbh+ Cf+Cp

Ta ky hiéu:

Cbh,; - Chi phi v& gid bay (trong nam) trén ching bay (ij)

Cf, - Chi phi vé chuyén bay (trong nam) trén ching bay (i,j)

Cp,; - Chi phi v& hanh khich (trong nidm) trén ching bay (i,j)

Cbh,f 1a chi phi binh quan cho mét gi& bay trén ching bay (i,j) clia loai mdy bay k
(clia mét chuyén bay).

Cf;f 1a chi phi vé chuyén bay trén ching bay (i,j) clia loai m4y bay k (chia mét chuyén
bay)

Cp,/ 1a chi phi van chuyén hanh khach trén chang bay (i,j) ctia loai mdy bay k ( cho
mot chuyén bay) _

Cpk,j" 1a chi phi binh quan cho Olhk.km (mét hanh khéch trén mot km ) trén ching
bay (i,j) clia loai mdy bay & ( trén m¢t chuyén bay):

Cpk)=Cp//RPK} & Cp;* = Cpk}* x RPK,f (13)
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Tir (18) ta suy ra tdng chi phi trén toan mang 1a:

Cost = Ccd +
365755 Z(Cpf+ Cf}
(ij) k
+ Bh} x Cbh} ) x f} (19)
V6i cic tham s6 duge chon 1a Cp b, Cff, Bh}, Cbhf |

Tir (13) ta suy ra téng chi phi trén toan mang iai c6 thé tinh bang:

Cost =Ccd +
365/7 x X Z'(Cpk"xRPK" + Cf; *

(l W ) k -
+ Bhij’t xCbhf ) x Uk (20)

RPK ' Cf} Bh' Cbh}

i u g g

Vi cac tham s6 duge chon 1a Cpk.,f

Biéu thiic (Cpk,* x RPK,} + Cf} + Bh x Cbh} ) ctia (20) c6 nghia 1a tong ctia chi
phi hanh khach, chi phi chuy&n bay va chi phi gid bay cho mdi chuyén bay trén ching
bay (i,j) ca loai may bay k

Tix (8) ta suy ra téng chi phi trén toAn mang lai c6 thé tinh bang:

Cost = Ccd +
365(7x 2 X(Cpk/xLF}xSxD,+C -
(Lj) k
+BhxCbh} ) xf} | (21)

Véi cac tham s6 duge chon 13 Cpk.f

i

LF}, Cf} B} Cbh}t

i’

3 - HAM MUC TIEU TONG LOI NHUAN:

Ta ky hieu R\C 12 téng lgi nhuan (revenue - cost) trong nam trén cdc tuyén bay toin
mang.
Ta ¢ Him muc tiéu téng 10‘1 nhuﬁn dugc tinh bang cong thiic:

L R\C = Rev - Cost (22) E
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CAC BIEN QUYET D|NH CUA BAI TOAN:

£/ 12 tdn sudt bay (s6 chuyén bay trong mét tun) clia loai mdy bay k trén chang bay

(i.j)
It - CAC RANG BUQC VE KHAI THAC VA THUONG MAL:

1 - Rang buoc veé khai thac:

+ Han ché v€ sén bay va loai may bay:
ko i -

fi =0 v6ij elJ,
+ Han che v€ loai may bayv (do han ché& vé gidi han bay):

f;.k - O V(ji dkma': < D;‘j -
+ Han ché€ vé thuong quyén:

k maxi ij

< P

+ Han ché€ vé gidy bay cla loal mdy bay &:

X FExBh)f <M, x g™
(i.j)
+ Ddp ting nhu cdu van chuyvén hanh khach:

K

bij _< ZS’I -f,'j irj::]!--‘)lv
k=1
b, 1a s& lugng hanh khéch cin du bdo va wée lugng trén tuyén bay (i,j) trong mot tuin.

2 - Rang budc vé thirong mai;

+ Han ch€ v€ tdn sudt bay
miniif) 4 L i)
Fimih < £k < F e

+ Han ché& vé gh& sudt
: k(min} k kfmax)
LF min < LF < LF; SLF;_I- < LF max
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<= LFl_jk(min) xsk < Paxljk SLFljk(max) X Sk
Trong d6 LF max va LF;min 1a cdc hé sG sit dung gh& 16n nhdt va it nhdl trén tuyén

bay (i,j) cia cdc loai miy bay.
+ Han ché vé lugng khich
Pax ™" < Pax,} < Pax /™

+Han ché vé chi phi

C bhg"”""") <Cbh hl_jk <Cbh l_jk;mm )

kimin) k kimax)
Cpij —<Cpij <Cp;
C k(min) C k C kimax)
f;j -"< i —< .ji_;

+ Han ch€ v& gid khai thic bay trong tudn (do han ché& vé s6 mdy bay loai k sir dung):

P D;xf 2 D, xf,-j
(i) < grt  <=> (i) < M,
vix M, v, x g™

Gia st G," 1a s6 gid khai thic bay trung binh i6n nhat cho phép (theo qui dinh k¥
thuat) cia mot may bay loai & trong mét nam. Khi dé ¢, = 7 x (G,"*/365)
Ta c6 thé sir dung cong thitc sau d€ ue tinh gin ding B, =D, /v, .

3 - Qui vé cac rang budc chinh cta cac bai toan:

Trong hai muc 1 va 2 da trinh bay cic rang budc clia ba bai todn dat ra, nhung thuc
chdt trong tit ca cdc rang budc trén, cdc rang budc chinh tryc ti€p tham gia vao ba bai
todn nay la 03 loai rang budc sau:

+ Han ché vé git bay cla loai may bay k:

Z L xBh) <M, x g™
(L)
+ Ddp (ng nhu cdu vin chuyén hanh khach:
K
i ..
b, SkZ]LFij". S f ij=1,...N

+ Han ché& v€ tin suit bay
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min(i) < £k ma(ij)
F0 < fF < FreY

Con cdc rang budc con lai cha cdc tham s§ déu dua vé duge dang rang budc han ché
vé tin sudt bay.

Ba bai todn dit ra & trén 12 ba bai todn qui hoach tuyén tinh, cdc ham muc tiéu 13
céc ham tuyén tinh d6i véi céc bién £, Cdc rang bugc clia ba bai todn 12 tuyén tinh.
Ta c6 thé xay dung dugc céc thuat toan hiéu qua d€ giai ching, tir d6 lam co s& xay
dung cédc phdn mém twong vng trén mdy tinh.

I1I - Mo hinh toan kinh té cho timg bai toan:

1 - Mo hinh toan kinh t€ cho bai toan cuc dai tong doanh thu:
a) Ham muc tiéu:

Theo két qua trinh bay trong phdn II, ta ¢6 ham muc tiéu Rev - téng doanh thu
(trong nim) trén toan mang tinh theo bén cong thic 1a (tuy theo céc tham sé twong
mg dugc biét):

Rev=365/7x £ ZRv) xff (23)
(ij)k
Véi tham s6 chon 1A Rv,* .

Rev=365/7x £ LRU}xRPK}xf} (24)
(i )k
Vé&i cdc tham s& chon 1a RU.F , RPK 1.
Rev =365/7x L ZRU/SxPax) xD;xf} (25)
(i )k
Vi céc tham s& chon 13 RU.! |, Pax !,
Rev=365/7x% EI(RUSxLF/xSxD;)xf} (26)

(ij)k
Véi céc tham s& chon 1a RU .}, LF -

g

Theo ¥ kién cia cdc chuyén gia KHTT thi ta c6 thé gia thiét RU,* = RU,; v6i moi k,
titc 12 doanh thu binh quan vé& hanh khach trén tuyén bay j clia cic loai mdy bay dang
khai thac si dung 1a nhu nhau.

b) M5 hinh todn hoc cua bai todn:
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Rev =365/7x L ZRv/ xf} --> max 27)

(ij) k
Véi cac rang bude: -
0< F™9 < fF < F™ < Fmax (28)
'_Zfl.j“th‘jk <M,xg™ (29)
(L)
K
b,< X LF} .S f, ij=I,...N (30)
k=1
P DU- xj*ij
{(i.j) <g ™™ k=1,.K  (31)
vix M,

2- M6 hinh toan kinh t& cho bai toan cuc tiéu téng chi phi:

a) Ham muc tiéu:

Theo két qua trinh bay trong phdn II, ta ¢6 ham muc tiéu Cost - tdng chi phi (trong
niam) trén toan mang tinh theo céng thitc 1a :

I

Cost =Ccd +
365/7x 2  Z(Cp} + Cff+ Bh} xCbh} ) x f} (32)
(L) k
Véi cic tham s6 duge chon 1a Cp.*, Cf}, Bh', Cbh,}

Cost =Ccd +
365/7 xX X( Cpkj x RPK} + Cf/+ Bh} x Cbh} ) x ff (33)
(iy)k
Véi cac tham s6 duge chon 1 Cpk,* , RPK.* , Cff, Bh, )}, Cbh.}

Biéu thitc (Cpk,* x RPK.* + Cff + Bh* x Cbh} ) ctia (33) ¢6 nghia 14 téng cua chi
phi hanh khéch, chi phi chuyén bay va chi phi gi& bay cho médi chuyén bay trén ching
bay (i,j) cha loai mdy bay k

Cost =Ccd +
365/7 x 2 X( Cpkf x LF} xS* x D; + Cf,f+ Bhf x Cbh} ) x f} (34)
(ij) k
Vi cac tham s6 duge chon 1a Cpkf , LF., Cf.t, Bh}, Cbh}

g2
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b) Md hinh todn hoc ciia bai toan:

Cost = Ccd + 365/7 x £ X (Cp,f + Cf} + Bh} x Cbh}f ) x f} > min (35)

(ij) k
Véi1 cac rang budce:

0 < Fr9 < ff < Fr™ < Frmax

(Z)fu xBh} <M, x g™
L

K

b;< XLF} .S . f;
k=1

2 D, x f*,-j
(bj) = =g™
Vex M,

3- M6 hinh toan kinh t& cho bai toan cuc dai téng lgi nhuan:

a) Ham muc tiéu:

R\C = Rev - Cost

Véi Rev va Cost duge x4c dinh tlr cdc cong thite (23) va (32)

b) Mo hinh todn hoc clia bai todn:
R\C = Rev - Cost ---> max
Véi cdc rang budc:
0 < F™V 5 ff < F™™ <Fmax

2ffxBh} <M, xg ™
(L)

K

b, < SLFF. S f,
k=1

26

ij=1,..,

N

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)



Z Dg xfu
(i) <g™ k=LK @)

v, x M,

Cic rang budc cia ba bai todn nay duoc 14y it cic rang budc vé thuong mai va khai
thic xay dung trong muc "cédc rang budc v€ khai thic va thuong mai” cla phén Il

Chii ¥ ring céc ring budc (29) va (31), (37) va (39), (43) va (45) tuong img c6 thé dua
vé tuong duong nhau vi ta c6 cong thic:

Bh}=D, v, ij=1,2,...N;k=1,2,..K (46)

IV - Ap dung cac mo hinh trén cho Vietnam Airlines:

Do céc tuyén bay noi dia va quéc t&€ clia Vietnam Airlines phdn 1én déu 1a cédc tuyén
bay hai chiéu (bay di r6i bay vé€ trén ciing mot tuyén), hodc c¢6 nhilng tuyén bay (i,j)
khong bay, nén trong cdc mod hinh todn kinh t&€ d€ nghi & trén khi 4p dung cho
Vietnam Airlines, céc chi s& cla céc bién quyét dinh va cdc tham s6 twong tng c6 thé
dénh s6 thit tu cac tuyén bay trén mang theo mét chi s6. Gia sir s§ tuyén bay trén toan
mang l1a N*. Vay cdc mé hinh todn hoc ctia ba bai todn trong muc II dugc viét gon lai
la:

1- Mo hinh todn hoc ctia bai todn cuc dai téng doanh thu:
N K
Rev =365/7x 2 X Rvj" xjj." -—-->  max (47)
j=1 k=1
V&1 céc rang budc:

0 <Fmin _;* Fr < ff < Fre® <Fmax; j=1,2,..,Nk=1,2,.,K (48)

2ffxBht <M, x g ™ k=12, K (49)
j=1 -
K
b< SLRp S 1, el 50
k=1
N'
2 Dxf

i=1 <g e k=1,2,..K (51)
v, x M,

2- M6 hinh todn hoc clia bai todn cuc tiéu téng chi phi:
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N'K
Cost = Ccd + 365/7x 2 X (Cp} + Cff + Bh} x Cbh} ) x f} ---> min (52)
| j=1 k=1
Vi cdc rang b_u@c (48), (49), (50), (51)

3 - M6 hinh toan hoc ciia bai todn cuc dai téng loi nhuan:
R\C = Rev - Cost ---> max (53)
Véi cdc rang bugc (48), (49), (50), (51)

Ba bai todn trén 12 ba bai todn qui hoach tuyén tinh dang chuén dic biét duge trinh
bay mé hinh clia né va thuat todn giai 6 muc VI dudi day.

Chi ¥ d€ cho bai toidn gidm s6 rang budc thi thuc chét rang budc (48) va (50) c6 thé
(qui vé) trong duong nhau vi ta ¢6 cong thic sau suy ra tir cong thic (46) :

Bh=D, /v, | - " (54)

fos

Vay ba bai todn trén chi cdn bén dang rang budc chinh 1

0 <Fmin < F™™ < f*; j=1,2,..,N;k=1,2,...,K (35)
f:,-k < FM < Fmax; j=12, .., N k=1,2,..,K (56)
A

2 ffxBh} <M, x g™ k=1,2,... K (57)

j=1
K
b, < SLFf .S f, =1, N (58)
k=1

V- Bai todn qui hoach tuyén tinh dang chudn va thuat toan giai :
1- Bai todn qui hoach tuyén tinh dang chuin tic:

Gia st bi€n X (x,, x,, ..., x,) va tham 36 C (¢}, ¢, ..., ¢,) 1a mot véc to n chiéu thudc
R", A", 1a ma tran cdp mxn, A", ;= (A,, A,, ..., A,), trong d6 A, (a,, a,, ... a,,) i=1,
2,...,m;B(b, b, .., b, ) l1avéc td m chiéu thuoc R”

a) Mo hinh bai todn qui hoach tuyén tinh cuc dai ham muc tiéu:
n
Fix)=<C,X>=2¢.x; --> max (59)
=1 |
Vi céc rang bude tuyén tinh dang chudn tic :
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I3
<A, X>+b=2"a;, x,+b, <0 i=1,2,...m . (60)

j=1
Trong rang budc (60) bao gém ca ring budc vé ddu cla bién X

b) M6 hinh bai todn qui hoach tuyén tinh cyc ti€u haim muc tiéu:

. n
Flx)=<C,X>=2¢.x, --—-> min 61)
J=1
Véi cac rang bude tuyén tinh dang chudn tic :
n
<A, X> +bI=Za,j.xj+bz_<O i=1,2,...m (62)
j=1

Trong rang budc (60__),7 (62) bao gém ca cdc rang budc vé ddu ctia bién X

Thuat todn gidi cac bai todn (59)-(60) va (61)-(62) s& dugc trinh bay téng quét trong
muc 3 clia chuong 11

Nhu vay dé gidi cdc bai todn (47)-(51), (52) va (53) chiing ta phai dwa né vé dang
chudn tic nhu d3 trinh bay & trén. Vay ta cé céc dang cu thé cla timng bai todn s& dugc
trinh bay dudi day.

2- Cac bai todn trong muc IV qui vé dang chuin tic:
a) Md hinh todn hoc cla bai todn cuc dai tdng doanh thu:
N K
Rev =365/7x T X Rvfxff --> max (63)
j=1 k=I -

V&1 cac rang budc:
0< Fmin < F™ < ff < F™ < Fmax; j=1,2,..,N;k=1,2,..,K (64

'Y

N
2ffxBhf <M, x g™ k=1,2,..K (65)
j=1 .
K
b s YLF} S . f j=1,...N" (66)
k=1
‘N‘
2 D xf
=1 <g k=1,2,..K (67)
v, xM,
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b) Mé hinh to4n hoc cfia bai todn cyc tiéu tdng chi phi:
N K ,
Cost =Ccd +365/7x %2 X (ij" + Cﬁ‘ + th" X Cbhj" ) xf}" ---> min (68)
j=1 k=1
Véi cac rang budc (64) - (67).

¢) M6 hinh to4n hoc clia bai todn cuc dai téng loi nhuén:
R\C =Rev -Cost ---> max (69)
Véi céc rang budc (64) - (67)

Tit (64) ta chi cdn xét cdc rang budc chudn tic sau day chung cho ca ba bai toin

-f;" + F™ <0 j=1,2,. . N;k=1,2, ., K o (70)

FoFre <0 j=1,2, . N k=12, K (71)
(Chi ¥ c6 thé thém rang budc  f* - Fmax < 0, (j=1,2,...Nk=1,2, .., K)lam
phuong 4n ban ddu cua bai todn cuc dai néu F,™ chua biét chinh xéc, cdn phai biét
tham s& ndy bi rang budc lién quan dén b, (phai uéc lugng chinh x4c) dé€ sao cho hé s§

st dung ghé khong qua it, vi s6 chuyén bay cang ting nhi€u clia méi loai miy bay s&
lam cho hé s§ st dung ghé thap di)

£

N
Z’th"xj}k-Mk,\cgk’"‘“SO k=1,2,.., K (72)
=
K -
-kZILFj" S ffeb <0 j=1,.., N (73)

Nhu vay s6 bi€n cilaméi baitodn A n =K. N*: £\, i o i AL L il o
]C}Ks ﬁK ] “'JfN*K .

Vay trong tng gilta cdc bi€n cla cédc bai todn la:
X, nvap =j;’” (r=0,1,2,..,K-1;p=1,2, ..., N')
SO rang budc cua modi baitodn la:m= 2 K. N+ K+ N

S& rang budc loai (70): K.N°
S6 rang budc loai (71): K. N

30



S6 rang budc loai (72): K
S6 rang budc loai (73): N

Vay cdc véc to va ma trin tham s8 cla cic bai todn (63)-(67), (68), (69) tuong ting véi
céc véc to hé s6 vi ma tran hé s6 clia hai bai todn chudn tic (70)-(71), (72)-(73) nhu
sau:

+ D31 véi bai todn Max, cdc véc tohé s6 -

Cramep = RV, (r=0,1,2, .K-1;p=1,2,...,N), cu thé la:

c,=Rv!,c,=Rv,, .. cn=Rv,,

Coapss =RVE  Cyey =RV ooy Copape = RV,

_ r+l — P, T — r+l
Coawas =RV Copmay = RV 4, oo = RV

K K
Cik-y.n*x+1 = Ry, cipqimmsr = RV oy Clpyarne = RS,
Tém lai cong thic tdng quét 1a: ¢, s, = Rv,” (r=0,1;2, ..K-1,; p=1,2, ..., N¥)
Céc phan tit g, clia ma tran A", duge xic dinh twong ting d61 v6i céc bai todn trén 1a:

a,= -1 (i=))(ij=1,2, .., K.N¥)
a,= 0 (i #j)(ij=1,2, .. K.N¥)
Qurar,; =1 (i= ) (ij=1,2, ..., K.N¥)
Qe =0 (i #j)(ij=1, 2, .., K.N¥)

Véimdik=1,2,.., K

Ay KN*+k, ] = Bhpk véij=p (j=1,2, .., K.N*; p=1,.., N¥)
G gaear; =0 VO jKhdcp (j=1,2, .., K.N¥; p=1, ..., N*)

Vé&iméi p=1, 2, ...N*
@) KN +K+p, (- 1).N* 4] =~ Lij.'S.k V‘?i)'.:l?l (j=1,2,..,N* k=1,2,..,K)
@y g i skep, ety er; = 0 VOLjKhdcp (j=1,2, .., N* k=1, 2, ..., K}

Ma trn hé s c4c rang budc clia bai toan cuc dai téng doanh thu:

Xy 1x2 e Ky IxN*H xN*2+2 o Xnr N o MR N1 XK1 e 2 N
Rv,/'Rv)' .Rv' Rv? Rvy .Rv’ .. RvERV,* . Rv,X F(X)

d 0 .0 0 0. 0.0 0 ..0 F/mb
0 -1 .0 00.. 0. .0 0 ..0  FmD
0 0 .1 00 . 0. 0 0 ..0 F/b
0o 0 ..0 -1 0 .. 0.. 0 0 .. 0 F
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.............................................

0 0 0 0 0 0 0 0 ..-1  F/n®
1 0 0 0 0 0 0 0 0 -Fred
0 1 0 0 0 0 0 0 0  -Freth
0 0 .1 00 0.. 0 0 .. 0 -Fyrm
0 0 .0 10 0 0 0 0  -F/e?
J ) o T
Bh/!Bh) .Bh, O 0 .0 ... 0 0 ... 0 -Moxg™
0 0 .0 Bw’Bh? ..Bh,? .0 0 ... 0 -M,xg™
0 0 ..0 0 0 ..0 .. BR BRS.Bh.K-M,xg' ™

(ky hiéu LF}S* =Sa} (k=1,2,...K))

Sal 0 .0 -Sa? 0 0 .. Sa¥0 .0 b
0-Sa) .0 0 Sa? .0 ..0-Saf .0 b
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CHUGONG il

CO S8 KHOA HOC VA THUAT TOAN GIAI

Trong chuong nay chiing tdi s& trinh bay hai phdn. Phin thit nhét s& dé cap dén mat
s& khdi niém co ban trong 1y thuyét t6i wu, nhimg khdi niém ndy s& 1a co s& khoa hoc
dé 1am luan ching cho viéc xay dung céc thuat todn va phuong phdp giai cdc bai toin
qui hoach tuyén tinh dang chuén tic di dugc trinh bay trong chuong V. Phén thit hai
s& gidi thieu va dé nghi hai thuat todn giai bai toén cyc ti€u him gin 161 - gdn 18m
(xem trong [1]) trén mién da dién va mién 16i compact. Thuat todn th nhit 12 thuat
toan tim cyc tiéu ham gin 161 - gdn 18m trén mot da dién 16i (mién rang budc 1a tuyén
tinh), n6 gidng nhu 13 moét md réng cha thuit toidn don hinh déi ngiu trong qui hoach
tuyén tinh. Thuat todn thi hai dugc x4y dung d€ fim cuc tiéu ham gin 18i - gén 16m
trén mién 161 compact, day 12 mot dp dung cu thé cia thuat todn thi nhédt két hop véi
lugc d6 x4p xi ngoai (xem [1], [2]).

- Héu hét'cdc mo hinh kinh t&€ ca cdc bai todn thuc t&€ déu c¢b dang qui hoach tuyén
tinh chuén tic (cdc rang budc clia bai todn ¢6 dang bat ding thitc). Cic bai toin cuc
dai téng doanh thu, cuc ti€u téng chi phi, cyc dai téng loi nhuan trong van tai hang
khong duge dat ra trong chuong V déu thude dang nay. Vi vay céc thuat todn dé nghi
trong chuong nay s& duge xay dung giai truc ti€p cho bai todn qui hoach tuyén tinh
dang chudn tic, né sé rdt hiéu qua khi sit dung giai cdc bai tosn néu trén.

|- MOT 6 KHAI NIEM CO SO:

Dinh nghia 1:
Ham f: R — R’ 12 mot hAm tua 16m (quasi-concave) néu v6i moi x, y € R”, va véi
moi a € [0, 1] ta luén cé:

fla.x + (1 - @)y ) = min{f(x), fiy)}

Dinh nghia 2:

Ham f: R* — R’ 1a mot ham tua 18i (quasi-convex) n€u véimoix,y e R\, VAY @ €
[0, 1] ta ludn c6:

flo.x + (1 - a)y) < max{f(x), fiy)}

Dinh nghia 3:
Ham f: R* — R’ 1a mot ham gén 16m (almost-concave) néu né 1 mot ham tua 16m va
thod mén fla. x + (1 - a).y )>min{f{x), fiy)} véi moi x, y eR", fix)=f{y) vi Va &0, I).

Dinh nghia 4:
Ham f: R* — R' 12 mét ham gdn 18i (almost-convex) néu né 1a mot ham tira 181 va
thod man fla. x + (1 - a).y )<max{f(x), fiy)} v6imoi x, y eR", fix)zfly) va Vae(0, 1).
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Dinh nghia 5:

Ham f: R — R’ 1a mot ham gdn 18i - gdn 16m (almost-convex and almost-concave)
néu né vira 1a moét ham gin 161 vira 12 mét ham gan 16m.

Tit cac dinh nghia trén ta suy ra mot s& tinh chét sau clia ham vira tua 16i vira tua
16m:

1) min{fix), iy)} < fla. x + (1 - @).y ) S max{fix), fiy)} v6imoi x, y € R", va voi
moi a € (0, 1).

2) Néufix) = fiy)thifix) =flee. x + (I - a).y ) = f{y) vdi moi «.

Né&u f 12 mot ham gin 16i-gén 16m thi né s& thod man cdc tinh chat 1) va 2). Mait
khéc n€u £ 12 mot ham gén 161 thi cuc ti€u dia phuong s& 13 cyc tiéu toan cuc.

Ciac dinh 1y sau day 14 co sd 1y luan cho viée xay dung céc thuit todn dé nghi.
Dinhly 1.

Néu f1a mot ham gin 161 - tua 16m, va fix) < fly) d6i véimoix = y, thi
fix) < fix + a(y-x)) véimoi a¢ 20

Chitng minh:

Neéu f{x) = f{y) thi theo tinh chdt 2) ta suy radinh Iy /.
Néu fix) #f{y) thi do f1a ham tua 16m nén ta cé
fix) =min{fix), fiy)} S fla.y+(l-a)x )= flx+ aly-x)) véimoi a € [0, ]]
Véia>1thil/a (0, 1), y s& duoge biéu dién nhu sau:
y=(I-1lla)x + (l/a)[x +afy - x)].
Lai do f1a mot ham gan 16i nén suy ra.

flv) <max{fix), it x + a (y -x )}

Do dé suy ra:

flr)< fiy <fix+ a(y-x)).
Vay dinh Iy I da duoc chitng minh.

Dinh Iy ndy cho ta két luan ring ham f gin 16i-tva 16m va véimoi x # y, ma fix) <
f{y) thi x 12 diém cuc ti€u clia ftrén tia x + a.(y - x) véi moi ¢ >0.

Pinh 1y 2:
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Gia sir f 12 ham lién tuc , gdn 18i - tya 16m va z 12 moét diém tuy ¥ thudc R”,
Néu fix) 2f(y) va fix+z) 2f{x) thi fiy + a.z) 2 fiy) 2 fily - a.z) véi moi a 20.

Ching minh:

Néu fix) = fix + z) theo tinh chit 2) ta suy ra fix) = fix -y z), véi moi y € R!
Gia st fix +z) > fix) . Rérang la fix + z) > fix) 2f(x - yz},véimoiy > O
Tém lai fix) 2fix - yz),véimoiy= 0 (1)
Dat:

V7 = (1(1+y)x + (#(1+y)y v6imoiy 20

Do f 1a ham gin 16i - tua 16m nén theo tinh chit 2) suy ra:

J(x) <fiy(y)) =f(y) v6imei y=20 (2)
Tz (1),(2) ta cé .
fix-yz) < fiy(y)) véimoi y =20 (3)

Diém c6 thé biéu di€u 13 y(y) = (I/(1+y).(x - yz) + (H(1+y){y + z) v6imoiy =0

Tu (3) va do f |2 ham tira 16m nén ta cé:

fix-y2) < fy(y) < fly+z) v6imoiy 20
Vi vay

foy(r) < fiy+z) véimoi y 20
Do f 1a ham lién tuc nén:

lim fiy(y)) = f(y)
y =+

Vay
) < fy+z) (4)

Tir két luan dinh 1§ 7 va (4) ta dugc:
fiy) £ fly+ az) véimoi a 20.

y ¢6 thé biéu dién thanh:
y={(y-az)2 +(y +a.z)2

T tinh chat ciia ham f, suy ra
fix-az) <fly)S(y +a.z), véimoi a 20

Dinh 1y di duge chitng minh.

Céc dinh ly sau day cho ta céc diéu kién d d€ ham f 12 mot ham gdn 16i - tua 16m
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Pinh Iy 3.

Néu f: R — R' 12 mot ham gin 18i - fra 16m (almost-convex and quasi-concave) doi
v6i bi€n u, vd g: R" — R' 12 mét him Ain d6i véi x, thi fg(.)) 1A mot ham gin 16i-tua
16m d6i véi x

Chitng minh.

Vi g 1a mot ham afin nén, d61 véimoi x, y € R® (x #y), va v8i moi « € (0, 1) ta ludén
cd:

glax+(I- a)y)= aglx)+(I-a).gly)

Vay:

flglax +(1- a)y)) = flag(x) +(1-a).g(y) (5)

Piatu, = gfx) vau,= g(y), taviétlai (5) Ia

flagx)+(I- a).g(y) = flaw, +(I-a)u,) - (6)
Tir dinh nghia cua flu) ta ¢6:

min{ flu ), fiu,)) £ flau, +(1-a)u,)
<max {flu, ) flu,)} véimoi o € [0, 1] (7)

K&t hop (5), (6) va (7) ta duogc
min{ flg(x)) flg(y))} < flg(ax +(I-a).y))
<max {f(g(x)), fig(y))} .

Chiing t& f{g(.)) 1a ham tua 16i va tira 16m theo x
Lai do f1a ham gin 16i nén
flau, +(1-a).u,) < max {flu_), flu)}
Véimoi u, u, eR', flg(x))=f{g(y)) vavéimoi o (0, 1)

< flglax +(1-a).y)) < max {fig(x)), figly))}, v6imoix, y eR", f(g(x)) #f(g(y)),
vavéimoia (0, 1)

biéu nay ching t3 f{g(.)) 1a mot ham gin 16i theo x.

Pinh Iy 4.
1) f: ¥ - R’ 1a mét ham don diéu chat theo bién u,
2) g: R* — R’ 1a mét ham afin d6i véi x,
Thi f{g(.)) 1a mot ham gan 16i-tua 16m d6i véi x

Ching minh.
Vi g 12 mot ham afin, d6i véi moi X, y € R" (x #y), va véi moi a (0, [) ta ludn cé:

glax+(I-a)y)= agx)+(l-a)g(y)
Vay:
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flstax +(I- a)y)) = fla.gx) +(1-a)y) =flau, +(1-a)u,),
bat u, = g(x) vau, = g(y) , vi au, +(I-a).u, € [u,,u, ] vaf(u)la ham don diéu nén
tacd min{ flu), flu)) < flau, +(1-a)u)<max {f(u, ), flu)}

& min{ flg(x) flg(y)} s fls(ax +(1-a).y))

<max {f(g(x)), fg(y))} -
Diéu nay chimg to f{g(.)) 12 ham tua 16i - tya 16m theo x
Mait khéc f1a ham don diéu chat, nén ta suy ra

min{ flu,), fiu,)) < flau, +(1-a)u,) < max flu ) fu,)} véimoi a € (0, 1)
Chitng t6 f{g(.)) 12 mot ham gan 16i theo x.
Vay dinh ly da dugc ching minh hoan toan.

Chiing ta di biét cé rat nhiéu cédc 16p ham quen thudc c¢6 dang gin 161 - gin 16m nhu
sau:
y=<a, x>y =e*" | y=lIn<a, x> (<a, x>>0), ...

il - QUI HOACH GAN LOI - GAN LOM VOI RANG BUOC TUYEN TiNH:
1- DAT BAI TOAN:

Trong phan nay ching ta s€ xét bai todn qui hoach sau goi 12 bai todn (P):
Bai todn (P)

fix) = min
Véi céc rang bude:
<AL x>+ b, <0 i=1,2,...,m (8)

x, A eR",m2nvaAia,a, ..a,)i=1,2 ..,m

fix) 1a ham lién tuc, gin 16i - gin 16m trén R"(khong nhit thi€t kha vi). Mién rang
budc (8) la da dién 16i tuyé&n tinh.
Thuat toan d¢€ nghi s& la mét 4p dung cuia luge d6 xdp xi ngoai ([1],/2], ..), nd gidng
nhu 1a mét m& rong cla thuat todn don hinh ddi ngiu trong qui hoach tuyén tinh. Méi
budc lap cua thuat todn, chiing ta s& x4y dung mét nén don hinh tuyén tinh ma dinh
clia nd chinh 1 diém cyc tiéu cla f trén toan nén niy. Sau mot s& hitu han budc ta s&
nhin duge 1oi giai cla (P) néu khong s& phat hién ra mién rang budc (8) ciia (P) 1a
rong.

2 - CO S3 BAN BAU:
Pinh nghia 5.

Nén don hinh tuyén tinh M véi dinh 1a x duge goi 12 #dn - min cla f néu
fixM)<fix) ,véimoix e M.
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Khi f 1a ham muc tiéu cla bai todn (P) thi ta n6éi M la mot nén - mjn cta bai toan (P)
Gia st ring M dugc x4c dinh tit m rang budc tuyé&n tinh nao dé clia (8) , cu thé 1a:
M:={x eR": <A, x>+ b, <0 i €]}

trong d6 I {1, 2, ..., m}, /I/ = n v2 A" 1a mot doc lap tuyén tinh. Khi d6 M chinh 12
mdt nén don hinh tuyén tinh v4i dinh X" 1a nghiém (dugce xic dinh) cua hé sau:

<A, x>+ b;=0,v6imoi i €] ' (9)
vGi n véc to canh vd han 7', i € I, xdc dinh boi:
< A, Z>=0,v6imoi r €1, rzi (10)
< AL, 7>=-1.

Gia st M 1a mdt nén - min cua (P),
Ta k¥ hiéu: : |
J (M= {iefl,2,..,m}: <A, X'>+ b, > 0}

R3 rang khi J*(x") = Z'thi x¥ chinh 1a mét diém chdp nhan cla bai todn (P) v nhu
vay né chinh 1a moét 161 gidi cia bai todn. Chiing ta gia st J*(x") # & Vi mbi s €
J*(x"), ching ta ky hiéu nhu sau:

F:={icl: < A, 7> #0}

Po=ficl- < & 7> =0}

V&imbii e F thi dudng thing x = x” + t.z' s& cdt siéu phing <A°, x>+ b, = 0 tai

diém: =M+ a7 (11)
Trong d6: Q= (<A, ">+ b, )I<A’, 2> (12)
Tagoi P, :={ie F: a>0} (13)
Pinh Iy 5.

F, = Z'thi tap chdp nhan dugc clia bii todn (P) 1a réng.

Chiing minh.

Ta chiing minh bang phan chiing. Gia sit nguge lai x° /A mot diém chdp nhan cla (P)
thi x° phai 12 mét diém clia nén M va né s& duoc bidu dién nhu sau.:

=M+ Y .  20,v8imoii el (14)
iel
Tir gia thiét F, = Dta suy ra
< A, 7>>0,v6imoii el = < A 7>20,v6imoii €] (15)

Thay (14) vao v& trdi clia rang budc thi ctia (8) ta thdy:
<A, >+ b, = <A, xM+3 o, 7 > + b,
il



= <A, M> + b+ ) o, <A, 7> (16)
iel
T (14),(15)vados e.]* ), ta thdy v€ phdi clia (16) 12 s8 duong. Vay suyra

<A, P>+ b, >0 '
Piéu niy mau thuinvdi gia thiét x° 1a mot diém chdp nhan cua bai toan (P)

Dinh 1y nay cho ta k&t luan ring , né€u (8) cé it nhit mot diém chdp nhan dugc thi F,
12 mot tap khac réng. Goi r & F, , Xét tAp hop cac diém x thod min hé bat dang thitc:

<A, x>+ b, <0 véimoii €l,i = r,

<A’ ">+ b, <0
Tap nay xac dinh mét nén méi (ky hiéu 1a M(r,s)) dinh la:

MY =x"= M+ . 7, (17)

trong d6 ¢, xac dinh tir (/2) '
Dinh x” thoa mén (9) v6i hé co s& (tap chi s6) mét I(r,s) = (IL {s)\{r}). Tap chi s8 co
s& méi I(r,s) nhan duge tir tap chi s6 ¢o sd ¢l [ bang cdch loai chi 56 r ra khoi tap co
s& cii, dua chi s8 s vao thay. Cac véc to chi phuong z*, i € I(r,s) cia nén méi M(r,s)
duge xac dinh tir (10) v6i tap chi s6 méi I(r,s), hodc cé thé x4c dmh tr cong thitc don
gian sau suy ra tit (/0) va (11):

z! néui e/’

=x-xX nduief_,izr (18)
X-x néuie{l\{F U’}
zZ néfui=gs

Gol

ver = v e P, fix’) = min {f{X*)}}
1 el
Pinh Iy 6.
Vi mbi re V™, nén M(r,s) 12 mot nén - min cha bii toan (p)

Chitng minh.
Vi M 1a mét nén - min cia bai todn (9) chiing ta c6:

fix") < fix" + @.7), véimoii 1.
Dac biét

i) < ik + a,.2) = fix')
A'pdung dinh Iy 2 véix =x", y=x,z=a. 7, i eI’ vdi = 5 ching ta dugc

AX)S X + a.7), véimoii ePvai=s (19)
Mit khéc, vire V™" ,nén ta cé
fiX) < fix),véimoii € F,

39



Tit day theo dinh ly 1chiing ta duge

fix) < fix + a(x-x)), véimoi @ 20, véimeoii € F, va i #r (20)
Véi a, < 0 véimbii fI\ {F,I°}}, chiing ta suy ra tit dinh 1y 2
fX) < fix" + a.2) < fix"), v6imoi i fI\ {F,UI°}}.

Nhung fix") < fix) = fixX) < fix), v6imoii eI\ {F, U I’}}

Tir day va theo dinh 1y 1 chiing ta ¢6

fixX') < fiX + a.(x - ¥)), véimoi a =0, véimoi i € {I\{F,I’}}

A'p dung dinh 1y 2 ta duoc

AX) < fixX + a(x - %)), véimoi a 20, véimoi i e {I\ {F, U} (21)

Két hop gitta (18), (19), (20) va (21) suy ra f la mét ham khong gidm doc theo cdc
canh z' d6i v6i moi i € I(r, s). Piéu nay cé nghia 1a M(r, s) 12 mét nén - min cia bai
toan (P). Dinh 1y da duge chitng minh.

Trong nhiéu bai todn t6i wu viée xdc dinh ndn - min khong khé khan lim, ma né ¢
thé xdc dinh dugc ngay tir ¥ nghia thuc t&€ vat 1y cta bai todn. Trong truong hop chua
x4c dinh dugc ngay thi ta ¢6 thé bao mién rang budc cha bai todn (P) bing mot don
hinh va dinh ndo ctia don hinh lam cho gid tri ciia hAm muc tiéu nhoé nht thi dinh dé
12 dinh cia mot nén - min va nén don hinh tuong tng véi dinh dy cua don hinh chinh
12 mot nén - min clia bai todn (p).

Phan dudi day chiing ta s& trinh bay thuat todn giai bai todn (p) dua trén co sd cla
dinh ly 5 va dinh 1y 6. '

3. THUAT TOAN 1:

Budc chudn bi. M, 12 nén - min ca bai todn (P). x° 1a dinh clia M, va cdc véc to
chi phuong z° duge xdc dinh tuong tng tir céc cong thic (9) va (10).
Budc k ( k=1, 2, ...). Gia sit M, 1a nén - min cla bai todn (P) (da dugc xay dimg), tap
chi s8, dinh va cdc véc to chi phuong tuong tng 13 7, X va z*.
Xic dinh tap J*(x).
a) Néu J*(¥*) = thi dimg lai. x* chinh 13 mot 1i gii clia bai todn (P),
by Néu J*(x*) # &'ta goi s, = min{j: j € J*(x*)} va x4c dinh F*_ tir (13)
b.I) Néu I*| = 'thi dimg lai, suy ra bai todn (P) khong c6 phuong an.
b.2) Néu F*_# & thi cc giao diém cia siéu phing <A*, x>+ b,, = 0 véi céc canh cla
nén M, sé tinh tir (1) :

=+ o 2
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ti€p theo goi |
- ymin c=fv e P*, : fix"*) = min{ f(xX*)}}
- ieF,
va

r,=min{v:v e V™ 1.

Vataxay dung M,,, = Mi(r, 50), L= Lir, 8) = (I, U s )\ (r}; 2=

Murksk) — k- (i (17)), vA céc véc to chi phuong 74 /(slt dung (18))

Quay trd lai budce k véi k « k+1

Chi §:

1) T dinh 1y 6 ta d& thdy nén M** dugc xay dung nhu trén vin 1A mot nén - min cla
bai todn (P)

2) St Iua chon r, = min{v: v € V™, } va s, = min{j: j € J*(x*)} s& lam cho thuan toan
dé nghi trén két thic sau mot s hitu han bude 1ap (khong xay ra xoay vong). Diéu
nay dugc chiing minh bdi dinh 1y sau.

Pinh 1y 7.

Thuat todn / két thic sau mét s& hitu han budc lap va cho ta 161 giai cua bai todn (P),
hodc phét hién ra mién rang budc (8) chia bai todn (P) 1a rdng.

Chiing minh dinh Iy 7 ¢6 thé fim thdy & [1]

Il - QUI HOACH GAN LOI - GAN LOM V3i RANG BUOC LA TAP LOI:

1- DAT BAI TOAN:

Trong phédn nay chiing ta s& xét bai to4n qui hoach sau:

(Q)  min{fix):x €D},

v6i f 1a ham lién tuc, gdn 161 - gdn 16m trén R"(khong nhat thiét kha vi) va D 1a tap 16i
compact trong R" x4c dinh bdi:

D={xeR:g(x)<0,i=12, ., 6 m} (22)

g, (i=1, 2, ..., m) 1a cdc ham 16i trén R".
Dé gidi bai todn (Q) chiing ta s& sit dung thuat todn / va lugc dé x4p xi ngoai (xem

[2],....). Két hop giita hai k¥ thudt nay ching ta xay dung thuat todn sau day dé giai
bai todn (Q)
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2 - THUAT TOAN 2.

But6c chudn bi. Bao D bdi don hinh sau: -

D,:={x eR:h(x)=<A,x>+b,<0,i=1,2,.., n+l}
Goi x° = argmin {f(x): x e V(D,)}, v6i V(D,) 1a tap dinh clia D, .

Buoc k (k=1, 2, ..., m):
Giai bai todn phu:

min {f{x): x € D,}
Giai bai todn niy bing thuat todn 1véi phuong 4n chdp nhan ban ddu X [a 131 gidi
chia bai todn phu tai budc lap thit k-1, ta thu dugc 181 giai x*.
Néu x* thod min g(x*) < 0 v6i moi i=1, 2, ..., m thi ta dimg va x* chinh 1a mot 1&i gii
cua bai todn (Q) ]
Ngugc lai ta chon mét chi s& i, ma g,(x*) > 0, Goi A%(x*) 1a véc to dudi gradient clia
ham g,(x) tai diém * , chiing ta goi D,,, xac dinh nhu sau: )

Dyoy =Dy (X2 by y(x) = <ANX), x - x> + gy() < 0}

- Quay lai budc k véi k « k+1

Thuat to4n 2 ¢ thé két thic hitu han hoic v6 han bude. Trong trudmg hgp thit nhit né
giong nhu thuat todn 7, trudng hop thit 2 thi 10i giai ctia bai todn (@) s€ thu duge bdi

két qua suy ra tir dinh 1y duéi day dua vao dinh 1y 7 va k&t qua trong {2].

DPinh Iy 8. N&u thuat todn 2 13 v6 han thi moi diém tu cla diy {¢*} déu 1A 1o gidi t6i
wu cua bai toan (Q)

Thuat toan I s& 14p chuong trinh tinh todn trén méy tinh d€ gidi cdc bai todn dit ra
trong chuong II, trong trudng hop s6 bién cua bai to4dn 1én ta s& phan ri bai todn theo
s8 tuy€n bay trén mang hoac theo s8 loai mdy bay hién dang khai thic st dung. Van
dé nay s€ duoc trinh bay & chuong sau.
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CHUONG IV

PHAN RA CAC BAI TOAN VAN TAI HANG KHONG VIET NAM VA MO HINH_
TOAN KINH TE CUA CHUNG TRONG TRUONG HOP TAl TOI UU HOA

Chuong I di xay dung ba bai toan qui hoach tuyén tinh nhim t6i vu hoa téng doanh
thu, téng chi phi va téng loi nhuan trén mang dudng bay hang khong Viét nam.

Chiing ta di biét do s§ tuyén bay 16n nén kich thudc (s8 bién) clia cic bai todn xay
dung trong chuong II 12 16m, cu thé kich thudc cac bai todn 12 KxN bién, do dé néu
chiing ta khong tim cdch phan rd bai todn thanh cdc bai todn nhd thi rt ¢b thé ching
ta khong tim dugce 11 gidi clia bai todn, boét véi kich thude trén thi mdy tinh hién nay
chua ¢6 kha nang chay duge. Chinh vi vay trong chuong nay ching ta s€ nghién ciru
d€ phan 14 cdc bai todn ndi trén thanh nhiéu bai todn nhd, t d6 ¢é thé gidi duge bing
cdc mdy tinh hién hanh. Ca ba mé hinh kinh t& néy déu cé tap rang budc chung, dic
biét ma trin rang bugc c6 dang ma tran 'kh6i" va "thua” nén ta c6 thé phan 3 cac bai
todn thanh cdc bai todn nho, réi sau dé ta giai cdc bai todn nho theo cdc thuat todn I
va II, tir cdc 161 giai nay lam co s& ta sé tim ra duge 191 giai cla bai todn géc. Dya vao
dac thu riéng cla cac bai toan di x4y dung, ta ¢ hai cdch phén ra theo tuyén bay va
theo loai mdy bay hay cu thé 13 phan ri theo hai chi s6 j vd k. Mot vdn dé quan trong
14 ta phan 13 bai todn theo chi s& nio, néu ching ta phan ra theo chi s4'; titc 12 phan ri
bai todn theo tuy&n bay thi s6 bi€n clia mdi bai todn con s& 12 K (K bién quyét dinh)
va s@ bii todn con 12 N* - bang s& tuyén bay trén mang.

Cu thé 12 ta s& giai cdc bai todn con phan s6 luong clia ting loai mdy bay dang khai
thdc sir dung trén fimg tuyén bay j (j=1, 2, ..., N*) doc lap trén mang dudng bay. Nhu
vay K rang budc lién quan dén cdc tuyén bay j (ndi chung bi phd v& - vi pham) khi
thay phuong 4n k&t hop cdc nghiém clia cdc bai todn con vao cdc rang budc ctia cic
bai todn con. K rang budc lién quan gilta cdc chuyé&n bay cta cdc loai may bay trén
céc tuyén bay j (j=1,...,N*) (c6 thé bi vi pham) cé dang la:

N*
Zth"xf}"—kagk’”“"SO k=1,2,...K
j=1
(Chi c6 K rang budc)

Néu chiing ta phan 13 theo loai may bay (theo chi s6 k) thi s6 bi&n clia mébi bai todn
con s€ la N* (N* bi€n quyét dinh) va s§ bai todn con 1a K béng s6 loai may bay khai
thdc st dung. Cac rang budc thoa man nhu cdu van tai, lién quan giita sd lugng cédc
chuyén bay phan phdi clia cdc loai mdy bay trén méi tuyén bay j (cé thé bi phd v&-vi
pham) bao gdm N rang budc thudc dang la:

K

-XLFf Sx ff4+ b, <0 j=1,...N*
k=1
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hay:
K

;{Z]Paxj" x fE4 b <0 j=1,...N*

Trong dé Paxjk 1a s& khdch du bdo thuc t&€ van chuyén trén tuyén bay j cla loai may
bay k.

Sau day ta s& trinh bay viéc phan ra c4c bai todn van tai hang khong Viét nam duoc
xay dung trong chuong II theo hai chi s6 j va k.

| - CO SO VA PHUONG PHAP PHAN RA CAC BAI TOAN VAN TAI
HANG KHONG VIET NAM THEO TUYEN BAY(THEO CHIi SO J):

1- Co sd va phuong phap phan ra bai toin cuc dai tﬁng doanl} thu

Trong chuong II ta di x4y dung bai todn cyc dai téng doanh thu trén c4c tuyén bay
toan mang dudng bay, sau day ta goi la bai todn PR:

N* K
Rev =365/7x £ X Rvixff --> max (1)
j=1 k=1
Vi céc rang budc:
-ff+ FM <0 j=1,2, . ,N*:k=1,2, .. K (2)
ff-Fr <0 j=1,2, .., N*¥ k=1,2,...K (3)
N*
2ffxBhf <M, x g™ k=1,2,..K (4)
J=1
K
-kZLFf Sx ff4b <0 j=1,...N* (5)
=1

Bay gid ta s€ phan rd bai toan trén theo tuyén bay
Véi mdi tuyén bay j: Ta goi Rev, 12 téng doanh thu trén tuyén bay j (j=1, 2, ..., N*)
cua mang hang khong Viét nam thi:
K
Rev, =365/ 7xk2' ]Rvjk X f}k (6)

Goi PR, (j=1, 2, ..., N*) 1a céc bai todn sau day:
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K
Rev, =365/7x X Rvfxff > max

k=1
V&1 céc rang budc:
fEH F0 <0 k=1,2,...K (7)
fE-Fre <0 k=1,2,..,K (8)
K
-JLFF S x ff+ b, <0 (9)
k=1

Gia sir ta gidi N* bai todn PR, (j=1, 2, ..., N*) trén bing phuo‘ng phép thuat todn I
va II da xay du‘ng trong chucng I va l:hu duge céc 101 gial t61 wu phan phéi cdc
chuyén bay cua céc loai mdy bay tirong itng 1a:

F opt= (f opt, f opt... jxjopt) véij=I,2, .. ,N*
Ta ¢6 dinh ly sau day:

Pinh 15 1.1:
Néu Fopt = (f opt. f 0Pt jxjc_)pt) Ia 151 giai t6i wu phan ph6i cdc chuyén bay cila cdc
loai méy bay twong ung cua bai todn PR; (J=1, 2, ..., N*) va thoa mén céc rang budc:

N*

2 floptxBh} <M, xg= k=1,2,..K (10)
j=1

thi Fopt=(f ,opt, f,opt, ..., flwopt, £iopt, fFaopt, ..., Fwopt, ..., fopt, ffopt, ...
fmopt)
12 mot 101 giai cha bai todn PR.

Chitng minh:

Vi Fiopt = (f"opt Fopt, .., fXopt) 1a mot 181 giai chia bai todn PR, , véi j=1, 2, .

va tit gia thi€t cia dmh 1y nén aé dang suy ra né phai thoa min cac rang bugc:( 2 ) ( 3 ),
{5) tic ta cé:

-fjkopt+Fk”""‘m_< 0 k=1,2,..,K
ffopt-F 9 < 0 k=1,2,.. K
K
- kZII,Fj" Skx fj"opt +b 50 j=1,...N*
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Mat khdc theo gia thuyét ta cé (10) nén d€ dang suy ra Fopt 1a mét phuong 4n chip
nhan duge cha bai todn PR

Lai do Fopt = (f opt, fiopt, ..., f<opt) 1a moét 13 giai cla bai todn PR, , v6i j=I, 2, ..,
N* nén suy ra:

K K
365/7 x kz fvjk x flopt < 365/7 x i 15\;} xff véij=12, .. N* (11)

v6i moi phuong an chdp nhap duge F=(f';, ', ..., flows £1. For s Faws ooor 0 9 o)
f¥\+) clia bai todn PR (vi dé dang thdy mot phwong 4n bit k¥ cla bai todn PR déu la
mét phuong 4n cha bai todn PR, (j=1, 2, ..., N*))

Céng theo v€ cdc bét dang thitc (/1) nay theo j (j=1, 2, ..., N*) ta dugc:

N*K N*K
365/7x XX Rvjk xffopt < 365/7 x 2 X Rv} xji-k
j=1k=1 Jj=lk=1

Diéu ndy chiing to6 Fopt 1a moét phuong 4n t6i uu cha bai todn PR.

Trén thue t€ dé c6 duge gia thiét (10) 12 khé, do vay sau khi tim duge 131 giai clia cdc
bai todn PR, thi diém Fopt s& lam cho it nhdt mot trong céc rang budc dang (4) bi vi

pham, chiing ta s& k&t hop véi cac phuong phép ky thuat va phuong phdp chuyén gia
dé khic phuc nhitng vi pham nay.

2- CosG va phuong phap phan ra bai todn cuc tiéu tong chi phi:

Trong chuong 11 ta di xay dung bai todn cyc tiéu téng chi phi trén céc tuyén bay toan
mang dudng bay, sau day ta goi 1a bai todn PCO:

N* K
Cost = Ccd + 365/7x X 2 (Cp} + Cff + Bh} x Cbh} ) x f} --->min  (12)
j=1 k=1

Véi cac rang budc: (2), (3), (4), (5).

Véi mdi tuyén bay j: Ta goi Cost, 12 téng chi phi trén tuyén bay j (j=1, 2, ...,N*¥) clia
mang hang khéng Viét nam thi:

K
Cost, = 365/7 : z} (Cpf + Cf + Bh} x Cbh} ) x f* (13)
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Goi PCO, (j=1, 2, ..., N*) la céc bai todn sau day:
K .
Cost, = 365/7 x X (Cp} + Cf* + Bh} x Cbh} ) x ff ---> min
k=1

V& cic rang budc:

fEHF <0 k=1,2,..K (14)
fE-Fr=0 <0 k=1,2,...K (15)
K
- ;\j?Fj" S'x ff+b;<0 (16)

Gia st ta giai N *bai todn PCO, (j=1, 2, ..., N*) trén bing phuong phdp thuat todn /
va II di x4y dung trong chuong TIT va thu dugce céc 101 giai t6i vu phan phéi céc chuyén
bay cla céc loai mdy bay tuong ing la:

Fopt=(f opt, f ppt..., fopt) voi j =1, 2, .. .N*

Ta c6 dinh ly sau day....

Pinhly 2.1:
Néu Fopt = (f opt, £ ppt..., f<opt) 12 101 gii t6i wu phan phéi cac chuyén bay clia cic
loai mdy bay tuong tng cua bai todn PCO, (J=1, 2, ..., N*) va thod mén cic rang bugc:
N* :
2 floptxBh} <M, xg™™  k=1,2,.K (17)
j=1

?i Fopt:(f 10D, fzopt, f AsOpI, f 1opt, f?zopt, fN,..opt, e fxiopt, szopt,
mopt)

12 mot 161 giai clia bai toan PCO.

ooy

Chiing minh twong tu nhu dinh 1§ 1.1

3 - Co s0 va phuong phap phan ri bai toian cuc dai tong loi nhuan:
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Y
-

Trong chuong I ta d3 x4y dung bai todn cuc dai téng loi nhuan trén céc tuyé'n bay
todn mang dudng bay, sau day ta goi 1a bai todn PR\C:

R\C =Rev - Cost ---> max (18)

Vi céc rang budc:(2), (3), (4), (5).

Vi mébi tuyén bay j: Ta goi R\C, 12 téng l¢i nhuan trén tuyén bay j (j=1, 2, ...,N*) clia
mang hang khong Viét nam thi:
R\C; = Rev; - Cost; ---> max (19)
Goi PRXC; (j=1, 2, ..., N*} 1a cdc bai todn sau day:

R\C, = Rev, - Cost; ---> max

Trong d6 céc Rev; va Cost; duge x4c dinh theo (6) va (13)

Véi cac rang budc:

fE+ B0 < 0 k=1,2,..K (20)
fE-Fre <0 k=1,2,..K (21)

K
. kzepf Stx fr+b, <0 (22)

Gid sit ta gidi N* bai todn PR\C, (j=1, 2, ..., N*) trén bang phuong phap thuét todn [

- va Il di xay dung trong chuong /17 va thu dugc cac 191 giai t61 wu phan phéi cdc chuyén
bay ctia cdc loai may bay trong Ung 1a:

Fopt= (f’jopt, jjppt...,f(]opr) voij=I,2,.. N*

Ta c6 dinh 1y sau day:

Dinh 1y 3.1:

Né&u Fopt = (f opt, £ opt..., f<opt) 12 1di gii t6i vu phan phéi cdc chuyén bay clia cic
loai mdy bay twong (ing clia bai todn PRYC; (J=1, 2, ..., N*) va thoa min cic rang budc:
N*
2 ffopt xBh} <M, x g™ k=1,2,..K (23)
j=I |

thi Fopt=(f opt, f,opt, ..., fmopt, fiopt, foopt, ... fmopt, ..., Xopt, fopt
fopt)
12 mét 101 giai cia bai todn PRYC.

roety
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Chitng minh tuong tu nhu dinh 1§ 1.1

e

Cic rang budc chung cho cd ba bai todn 1a (2), (3), (4) va (5) hay cu thé la:

-ff+ F <0 j=1,2,.,N*k=1,2,.. K

fE-Fre <0 j=1,2, . N* k=1,2, ., K
N* |

2ffxBhf <M, x g™ k=1,2, .K
J=1

K
-JLFF S x ff+ b, <0 j=1,.. .N*
k=1

(Chu ¢ c6 thé thém rang budc  f*- Fmax < 0, (j=1,2, .., N*; k=1, 2, ..., K) lam
phuong 4n ban ddu cua bai toan cuc dai néu F,”*” chua biét chinh xdc, cdn phai biét
tham s& nay bi raing budc lién quan dén b, (phai uéc lugng chinh xic) dé sao cho hé s6
st dung ghé& khong qud it, vi s8 chuyé&n bay cang ting nhi€u ctia mbi loai mdy bay s&
l]am cho hé s6 sit dung ghé thap di)

It - CO SG VA PHUONG PHAP PHAN RA CAC BAI TOAN VAN TAI
HANG KHONG VIET NAM THEO LOAI MAY BAY(THEO CHIi SO K):

1-_Co s¢ va phuong phap phan ra bai toan cuc dai téng doanh thu:

Trong chuong II ta di x4y dung bai toan cuc dai téng doanh thu trén cic tuyén bay
toan mang dudng bay, sau day ta goi 1a bai toan PR:
N* K
Rev =365/T7x L Z Rvfxff --> max (24)
j=1 k=1
Véi cac rang budc: (2), (3), (4), (5).

Bay gib ta s€ phan rd bai todn trén theo loai mdy bay trén mang.
Véi méi k : Ta goi Rev, 1a téng doanh thu clia loai méy bay k (k=1, 2, ... K) trén tit
ca céc tuyén bay dang khai thic s dung clia mang hang khéng Viét nam thi:
N*
Rev, =365/7x X Rvf x f} (25)
j=1

Goi PR, (k=1, 2, ..., K} 1a c4c bai todn sau day:
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N*
Rev, =365/7x X RvF x f! > max

. j=1
V&1 cac rang budc:
'f;;k + kaz'n(j) <0 j=1, 2, - N* (26)
fr-Fr9 <0 j=1,2,.., N* (27)
N*
2fkx th" <M, xg™ (28)
j=1I

Gia sir ta giai K bai todn PR, (k=1, 2, ..., K) trén bang phuong phdp thuat todn I va Il
di x4y dung trong chuong III va thu duge céc 18i gidi t6i wu phan phdi cdc chuyén bay
cua cic loai mdy bay twong img la:
- Fropt= (fopt, foopt..., fwopti véi k =1, 2, . K

Ta c6 dinh 1y sau day:

Pinh ly 1.1I:
Néu Fropt= (f,0pt, f0pt..., fmopt) véi k =1, 2, ...,K 14 15 gidi t8i wu phan phéi cic
chuyén bay cla cic loai may bay twong ing cla bai todn PR, (k=1, 2, ..., K) va thoa
man céc rang budc:
K
-JLF} S x ff+b,50 j=1,.. .N* (29)
k=1

thi Fopt=(f ,opt, f ,0pt, ..., f sopt, £10pt, fropt, ..., fwopt, ..., fXopt, fopt, ... fCyopt)
12 mot 11 giai cla bai todn PR.
Ching minh:

Vi Fropt= (f*,0pt, f*;0pt... f*N*opt) voi k =1, 2, ... K 1a moét 16i gii ctia bai todn PR,

vor k=1, 2, ..., K va tit gia thi€t cta dinh Iy nén de dang suy ra nd phal thoa mén cic
rang budc (26) (27), (28) nén ta co:

- ffopt + F™9 < 0 j=1,2,..., N*
ffopt - F"™0 < 0 j=1,2,... N*
K
ZLF" St x f"opt +b,<0 - j=1,. N*
k=1
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N*
, 2 ﬁ‘opt x th" <M, xg"™
J=1

Mit khdc theo gid thuyét ta cé (29) nén d& dang suy ra Fopt /a mot phuong dn chip
nhan duge chia bai todn PR

Lai do Fopt= (f;0pt, f0pt..., fmopt) véi k =1, 2, .., K 1a mot 11 giai cla bai todn
- PR, voi k=1,2, ..., K nénsuyra:

N* N*
365/7 x X Rvfx ff < 365/7 x T Rv) x ffopt, (30)
=1 j=I

v6i moi phuong 4n chap nhap dugc F=(f'y, fo, o fom Fro For ooos P s f1. 2
f¥y) cha bai todn PR (vi dé dang thdy mot phuong 4n bét ky clia bai todn PR déu la
mot phuong 4n cta bai todn PR, (k= 1,2, ..., K))

Cong theo v& céc bt dang thic (30) nay theo k (k=1, 2, ..., K) ta dugc:

N*K N*K
365/7x XX Rvfxff < 365/7x X X Rv} xffopt
j=lk=1 J=1k=I

Diéu nay ching t6 Fopt 1a mot phuong 4n t8i vu clia bai todn PR.

Trén thuc t€ d€ c6 duge gia thiét (29) 1a khé, do vay sau khi tim duge 101 gidi cla céc
bai todn PR, thi diém Fopt s& 1am cho it nhit mot trong cic rang bude dang (4) bi vi
pham, chiing ta s& k&t hop vé6i cdc phuong phép k¥ thuat va phuong phéap chuyén gia dé
khic phuc nhiing vi pham nay.

2- Co st va phuong phap phin ra bai todn cuc tiéu téng chi phi:

Trong chuong II ta da xay dung bai to4n cuc tiéu téng chi phi trén cac tuyén bay toan
mang dudng bay, ta goi 1a bai toan PCO:

N* K
Cost = Ced +365/7x X X (Cp} + Cff + BhF x Cbh} ) x f} ---> min (31)
j=1 k=1
Véi cac rang budc: (2), (3), (4), (5).

V6i méi k: Ta goi Cost, 1a téng chi phi cla loai may bay k trén t4t ca cdc tuyén bay
clia mang hang khong Viét nam thi: .

59



N*

Cost, = 365/7 x X (Cpf + Cff + Bh} x Cbh/ ) x ff (32)
j=1
Goi PCO, (k=1, 2, ..., K) la cac bai todn sau day:
N*
Cost, = 365/7x X (Cp}* + Cff + Bh} x Cbh} ) x f} ---> min
j=1

Véi cdc rang budc: (26), (27), (28).

Gia sir ta giai K bai todn PCO, (k=1, 2, ..., K) trén bfmg phuong phdp thuit todn 7 va
ilda xay dung trong chuong /17 va thu du'crc céc 101 giai t61 wu phan pho1 cic chuyen
bay cula cic loai mdy bay tirong tng la:

Fopt= (f,opt, f-,0pt... ]‘*N,.opt) véik=1,2,..K
Ta c6 dinh 1y sau day:

Pinh Iy 2.1: '
Né&u Fropt= (f,0pt, fopt..., ffopt) véi k =1, 2, .., K 1a 1o giai téi wu phan phéi cdc
chuyén bay clia c4c loai mdy bay tuong ing clia bai todn PCO, (k=1, 2, ..., K) va thoa
man cdc rang budc:
K
-XLFS S x ff+b;50 j=1,....N*
k=1

thi Fopt=(f opt, f,opt, ..., famopt, £0pt, Fropt, ..., Faopt, .., fopt, ffopt, ...
fwopt) |

1a mot 101 giai ciia bai todn PCO.

Chiing minh tvong tu nhy dinh 1y 11T

3 - Co s6 va phuong phap phan ra bai toin cuc dai téng loi nhuan:

Trong chuong 11 ta d3 xay dung bai todn cuc dai téng 1¢i nhuan trén cdc tuyén bay
toan mang dudng bay, sau day ta goi 12 bai todn PR\C:

R\C = Rev - Cost ---> max (33)
Véi cac rang budc: (2), (3), (4), (5).

V6i méi k: Ta goi R\C, 1a téng loi nhuan cha loai mdy bay k trén tét ca cdc tuyén bay
cua mang hang khong Viét nam thi:
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R\C, = Revy, - Cost, (34)

Goi PRC, (k=1, 2, ..., K) 12 céc bai toan sau day:
R\C, = Rev, - Cost, ---> max

Trong d6 cic Rev, va Cost, duge xdc dinh theo (25) va (32).

V&i cdc rang budc: (26), (27), (28).

Gia sif ta gidi K bai todn PR\C, (k=1, 2, ..., K) trén bang phuwong phdp thuat todn / va
II d3 xay dung trong chuong 717 va thu duge céc 101 gidi t61 vu phan phéi cic chuyén
bay cuia cic loai may bay tuong tng la:
Fropt= (f,opt, f0pt..., fopt) véi k =1, 2, ...K

Ta cé dinh 1y sau day:

Pinh 1y 3.1: :
Néu Fropt= (f,0pt, f,opt..., fsopt) véi k =1, 2, ... .K 12 181 giai t6i wu phan phéi cdc
chuyén bay ctia cdc loai mdy bay tuong ung cla bai todn PRYC, (k=1, 2, ..., K) va thoa
man céc rang budc:
K
-JLFf Sx ff+b, <50 j=1,....N*
k=1

thi Fopt=(f opt, f,opt, ..., fwopt, Fropt, F.opt, ..., Faopt, ..., ffopt, fopt,
fEwopt)
12 mot 11 giai cha bai todn PR\C.

veny

Chitng minh tuong tu nhu dinh 1y 1.1T

Ciéc 101 giai caa ba bai toan PR, PCO, PRC n6i chung la khédc nhau, do d6 chiing ta
phéi hop véi phucng phap chuyén gia dé lya chon phuo‘ng an phan ludng bay cho phi
hop v6i thue t€ ctia Téng cong ty HKVN.

D€ tim dugc mot phuong 4n dap tmg dong thdi ca ba ham muc tiéu thi ta phai stt dung
dén 1y thuy€t t6i u da muc tiéu theo nghia diém hiru hiéu (diém pareto) trén mién da
dién 161. Van dé nay khong thudc pham vi nghién ciu cla de tai.

Il - BAI TOAN TAI TOI UU HOA VAN TAI HANG KHONG

Trong Hang khong néi chung va Hang khong Viét Nam néi riéng, do nhu cdu vin
chuyén clia hanh khdch ngdy moét ting, din dén ching ta phai tang thém s chuyén
bay, m& thém dudng bay méi, dong thoi phai tang thém sd lugng may bay khai thic sir
dung. Diéu d6 lam cho phuong 4n phan luéng bay cii khéng cdn thoa min cic rang
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budc ctia c4c bai todn van tai hang khéng trinh bay trong chwong II va ham muc tiéu

cling thay d6i, ching ta budc phai phan bd lai s6 chuyén bay trén cic tuyén bay cua

céc loai mdy bay trén toan mang, n6i cdch khéc 1a ching ta phai giai lai cdc bai todn

t61 uu néi trén. Ching ta sir dung phuong dn phan ludng bay cii di ¢6 1am co s& xuit

phat ban ddu dé giai lai bai todn (viéc 1am nay ta goi 1a tdi t6i wu hod) bang thuat todn

x4y dung trong muc II chuong IIL. Chiing ta thdy ring phuong phdp giai cdc bai todn
trinh bay trong chuong I dua trén thuat todn 1 rdt hiéu qua, bdi né duge xay dung

theo luge d6 x4p xi ngoai. Ma chiing ta di biét nhitng thuat todn dugc x4y dung theo

luge d8 x4p xi ngoai s& rit hiéu qua trong viéc giai cic bai todn tdi tdi wu hod.

Chiing ta c6 ba bai todn tii t6i uu hod van tai Hang khong thudng gap trén thuc € 1a:

1) S8 luong mdy bay khai thic sit dung khong thay déi, nhung m& thém mét s§ tuyén

bay méi

2) S8 lugng mdy bay khai thac sit dung ting thém, s6 tuyén bay khong thay déi.

3) S8 lugng m4y bay khai thic st dung ting thém déng thdi md thém moét s6 tuyén bay

mdi.

Bay gio ta xay dung mo hinh va giai timg bai todn t&i wu hod van tai hang khong néu
trén:

1 - Bai todn tdi t6i wu hod trong truo‘ng hop so luong mdy bay khai thdc su‘ dung
khong thay doi, va mé thém mét sé tuyén bay mdi:

Gia sir ching ta dang khai thic st dung K loai mdy bay (777, 747, 767, A320,
A321,...), M, 1a s6 may bay loai k dang khai thic st dung (k=1, 2, ..., K). S6 tuyén bay
hién dang khai thdc clia mang 1a N*. S6 tuyén bay méi cdn mé thém 1A 7.

Khi d6 ham muc tiéu va cdc ring budc s& thay déi va dugc bd sung thém trong cc bai
to4n cyc dai téng doanh thu, 1¢i nhudn va cuc tiéu téng chi phi trén céc tuyén bay toan
mang nhu sau:

1.1 - Mo hinh todn hoc cla bii todn cyc dai téng doanh thu khi bé sung thém T tuyén
bay méi vio mang: ' ‘
N*+T K
Rev =365/7x X X Rvfxff --> max (35)
j=1 k=I
Véi cac rang budc:

0 <Fmin < F™"0 Sf;" S F 0 <Fmax; j=1,2,.., N¥+T; k=1,2,..,K (36)

o N*+T
2ff xBh} <M, x g™ ' k=1,2, .K (37)
J=1
K
- XLFf . S'x fi+ b <0 Jj=1,..,N*+T (38)
k=1



Gia st ta di c6 191 gidi t6i vu phan phdi cdc chuyén bay clia cic loai mdy bay twong
{tng chia bai todn (g&c) cuc dai téng doanh thu trudc khi thém T chuyén la:
Fopt = (f,0pt, fopt..., fmopt) véi k =1, 2, ..., K.

D& dang thdy vé mit logic rang budc (37) s& bi vi pham, bdi vi ting s6 tuyén bay
nhung s& mdy bay khong tang, do d6 tham s6 g s€ khong ting, din dén cic rang
bugc (38) bi vi pham.

1.2- Mo hinh to4n hoc clia bai toan cuc ti€u téng chi phi khi bd sung thém T tuyén bay
mdéi vao mang;:
N*+T K

Cost = Ccd +365/7x 2 X (Cp} + Cff + Bh/ x Cbh} ) x ff ---> min (39)
j=1k=1I :
V&i cac rang budc: (36), (37), (38).

1.3 - M6 hinh toan hoc chia bai todn cuc dai téng loi nhuén khi bd sung-thém T tuyén 7
bay mdi vao mang:

RC = Rev - Cost ---> max _ (40)
Véi cac rang budc: (36), (37), (38).

Ba bai todn trén 12 ba bai todn qui hoach tuyén tinh dang chuén dic biét, ta c6 thé sk
dung céc thuat todn d3 trinh bay trong chuong III dé giai chdng.

Vay sd rang budc clia ba bai todn trén chi con bdn dang rang budc chinh la:

0 SFmin < F™™ < ff; j=1,2,.., N*+T, k=1,2, .., K (41)
k< F"™ < Fmax; j=1,2,.. N*+T k=1,2,.,K (42)
N*+T
2 fExBh! <M, x g™ k=1,2,...K (43)
Jj=1
K
- kz"?F} Sxff+b <0 j=1,...N*+T (44)

2 - Bai todn tdi téi wu hod trong truong hop sé luong mdy bay khai thdc sit dung
tdng thém, s6 tuyén bay khong thay déi:

Gia st sO tuyén bay ching ta dang khai thic trén toan mang 13 N*. S8 loai mdy bay
khai thac st dung 12 K (B777, B747, B767, A320, A321,..), M, 12 s6 méy bay loai k

dang khai thic sir dung (k=1, 2, ..., K). S6 loai may bay bé sung thém 1a [/ , s6 m4dy bay
loai k dugc bd sung thém 1A M',
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Khi d6 ham muc tiéu va céc rang buéc s& thay déi va duge b sung thém trong cic bai
ton cuc dai téng doanh thu, 1gi nhusn va cyc tiéu téng chi phi trén céc tuy&n bay toan
mang nhu sau:

2.1- M0 hinh todn hoc clia bai todn cuc dai téng doanh thu khi s6 lugng mdy bay khai
‘thic tang thém:

N* K+l
Rev = (365/7)x X 2 Rvj"xﬁ > max (46)
j=1 k=1

Véi cée rang budc:

0 SFmin < F*™ < ff < F™ <Fmax; j=1,2,..,N* k=1,2, .. K+l (47)

N*
2ffxBh} (M, +M')x g™ k=1,2,..K+! (48)
J=1
K+l :
bfsngf‘k-S"-fj j=1, ..., N* (49)

Gia sir ta d3 cé 101 giai t6i uu phan phdi cdc chuyén bay cla cdc loal mdy bay tuong
{mg cha bai todn (g&c) cuc dai téng doanh thu trude khi thém T chuyén la:
Fopt = (f,opt, f,opt..., fmopt) véi k =1, 2, ..., K+l

2.2- M6 hinh todn hoc clia bai todn cuc tiéu téng chi phi khi s6 lugng mdy bay khai
thic tang thém:

N* K+l
Cost =Ccd +365/7x2 X (Cp}+ Cff + Bh} x Cbh}) rf" —-> min (50)
Jj=1k=1

V&i cic rang budc: (47), (48), (49).

2.3 - M6 hinh todn hoc clia bai todn cuc dai tdng lgi nhuan khi s& lugng may bay khai
thdc tang thém:

R\C = Rev - Cost ---> max (51)
Vi cic rang budc: (47), (48), (49).

Ba bai to4n trén 12 ba bai todn qui hoach tuyén tinh dang chuén dac biét, ta c6 thé sk
dung c4c thuat toan di trinh bay trong chwong I dé giii ching.

3 - Bai todn tdi toi uu hod trong truong hop sé luong mdy bay khai thdc sit dung
tdng thém dong thoi mo thém mot s6 tuyén bay mdi:
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Gia sl s& tuyén bay ching ta dang khai thdc trén todn mang 12 N*, va ta cdn bd sung
thém T tuyén bay méi. S6 loai mdy bay khai thic st dung 1a X (B777, B747, B767,
A320, A321,...), M, 12 s8 mdy bay loai k dang khai thdc sit dung (k=1, 2, ..., K). S6 loai
may bay bd sung thém 1a [, s6 mdy bay loai k dugec bd sung thém 13 M,

Khi d6 ham muc tiéu va cdc rang budc s& thay ddi va duoc bd sung thém trong cdc bai
todn cuc dai tdng doanh thu, 191 nhuén va cyc tiéu téng chi phi trén cdc tuyén bay toan
mang nhu sau:

3.1- Mo hinh todn hoc ctia bai todn cyc dai téng doanh thu khi s& lugng may bay khai
thic ting thém va md thém s6 tuyén bay:
N*+T K+l
Rev =365/7x ¥ X Rvfxff -—--> max (52)
j=1 k=1
Vi cac rang bude:

0 <Fmin < F™™ < f* < F™9 <Fmax; j=1,2, .., N*+T; k=1,2, ..., K+l (53)

N*+T
2ffxBht <(M, +M')x g™ k=1,2, . .K+l (54)
j=1
K+l
b,s YLF} .S f; j=1, .. N*+T (55)
k=1

3.2- Mo hinh todn hoc clla bai todn cuc ti€u téng chi phi khi s& lugng mdy bay khai
thic ting thém va md& thém s& tuyén bay:
N*+T K+l

Cost =Ccd +365/7x 2 X (Cp} + Cff + Bh x Cbh} ) x ff ---> min (56)
j=1 k=1 : '
Véi cac rang budc: (53), 54), (55).

3.3 - M6 hinh todn hoc ctia bai todn cuc dai téng 1gi nhuan khi s6 lugng mdy bay khai
thic tang thém va md thém s& tuyé&n bay:

R\C = Rev -Cost ---> max (57)
V&i cac rang budce: (53), (54), (55).

Ba bai todn trén 1a ba bai todn qui hoach tuyén tinh dang chudn dic biét, ta ¢é thé sir
dung céc thuat todn da trinh bay trong chuong III dé giai ching.
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PHAN Il

UGC LUONG VA DU BAO CAC THAM SO DAU VAO
CUA CAC BAI TOAN LAP KE HOACH VAN TAI HANG KHONG
CUA TONG CONG TY HKVN

MG PAU

Ching ta di biét trong kinh doanh c¢é nhitng dai luong kinh t€ ngdu nhién phu
thudc vao cdc tham s6 ma cédc tham s8 ndy ciling la cic dai lugng ngiu nhién khéich
quan. Néu chiing ta nghién cifu va phan tich mét cdch khoa hoc thi tat ca cdc dai
lrgng ngiu nhién riéng 1é khi téng hop lai bao gid né ciing chita dung tinh tit yéu nao
d6. Di€u nay di dugc luat s 16n trong 1y thuyét xdc sudt théng ké ching minh. Chinh
tinh qui luat tdt y&u nay 1a cdi ma ching ta cdn tim né dé tir d6 c6 thé uée luong du
bio dugce trong twong lai cac dai lugng kinh t€ cdn nghién ctu trong mdt khodng thoi
gian cho phép. Poi lic qui luat tit yé€u ndy bi anh hudng thay déi khi xu4t hién nhitng
“dot bién” trong khoang thdi gian ching ta phan tich. Thudng cic “dot bién” nay xay
ra la do tinh hinh kinh t€, chinh tri, X3 hoi, ... trong khu vuc va th€ giéi dot nhién thay
déi. “Pot bién” c6 thé chia thanh 2 loai 1a: "d6t bién" chua biét trude dwge khi nio né
X4y rta, va "dot bign" biét trude duge khi nio né xiy ra. Ching han nhu: nam téi nudc
ta s& t6 chifc Dai hoi thé thao Déng nam A', hoic hdi nghi thuong dinh quéc t& vé& mot
Iinh virc khoa hoc nao dé, hoac c¢é dai hoi Pang toan qudc, hoidc trong chinh sich
ngoai giao clia nha nude ¢ sy thay déi 1am cho khich ngoai qudc di du lich dén
nudc ta nhiéu 1&n, hoidc mitc GDP theo ddu ngudi trong khu vuc ting cao,...,(day 1a
nhitng “dét bi€n” bi€t truée). Chién tranh khu virc x4y ra, thién tai bdo lut han hdn xay
ra,...,(day 1a nhimg “dot bién” khong biét trude). Trong van dé udc lugng va dy bdo
cdc tdc dong “dot bi€n” nay déu phai chd y va xem xét chiing, bdi vi néu nhur mot
trong chiing xay ra s& lam thay ddi cdc dai lugng cdn nghién citu va din dén lam cho
céc dai lugng nay khong tuan theo cidc qui luét thuc t€ twong Uing thong thudng nita.
Trong nghién ctu cua chiing ta chi xét trudng hop "dot bi€n" thudc dang bigt trude
th&i di€ém xay ra cta né.

Sau day ching ta s& trinh bay phuong phap xdc dinh cic tham s& ddu vao cho ba
bai todn qui hoach tuyén tinh di duge xay dung trong phdn I ctia bdo cdo két qua
nghién ctiu giai doan I clia dé tai. D& gidi quyé&t vdn dé lap k€ hoach van tii hang
khong trong nghién ctru clia dé tai. Cu thé 1 x4c dinh s6 luong hanh khéch, doanh thu
va chi phi binh quan trén cdc tuyén bay toan mang.

Theo quan di€ém nhin nhin néu trén thi s& lugng hanh khach, doanh thu va chi phi
binh quan c6 thé coi 1a cdc dai lugng nglu nhién phu thudc theo thoi gian. Vi vay
ching ta c6 thé st dung phuong phdp ma t truéc dén nay ngudi ta hay ding d€ uée
lugng dy bdo chiing theo thoi gian, d6 1a phuong phép tim dudng héi qui thyc nghiém
dya trén cdc két qua théng ke diéu tra thuc t€ di biét qua céc thdi diém (nam, thing
ee) '
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y CHUONG |

UGC LUONG VA DU BAO S LUONG HANH KHACH VAN CHUYEN TREN
CAC TUYEN BAY CUA VIETNAM AIRLINES THEO THOI GIAN.

Chiing ta c6 thé coi s& luong hanh khéach van chuyén trén céc tuyén bay 1a céc dai
lugng ngdu nhién phu thudc theo thoi gian. Van dé udc luong va du bio sé luong
hanh khich van chuyén trén tat ca c4c tuyén dudng bay clia Vietnam airlines déng
mot vai trd rdt quan trong va cin thi€t cho hién nay ciing nhu trong twong lai déi véi
Téng cong ty Hang khong VN. Béi vi néu udc lugng va du bdo truéc duge diéu nay
n6 s& gitp cho chiing ta giai quyét duge nhitng vdn dé c6 lién quan dén cic tham s
ddu vdo clia cdc bai todn 1ap k& hoach van tai Hang khong. Pay 13 mét vén dé 16n va
phifc tap, né doi hoi chiing ta phai giai quyé&t hai bai todn thuc t&€ 1dn c6 lién quan chit
ché véinhau, d6 1a: ) '

1) Tim ra dudong héi qui (phuong trinh héi qui) ciia k¥ vong todn s§ lugng hanh
khach van chuyén trén cdc tuyén dudng bay theo thoi gian (khodng thdi gian cdn
nghién cttu phan tich c6 thé 14y theo don vi ndm). Khi xét thyc t& bai todn chiing ta s&
xét dén céc thdng: thing tét, nhimg thang hé du lich, ..., cic miia nhu: mia dong,
mua he,....

Sau khi tim duge cdc dudng héi qui thuc nghiém cua k¥ vong toan s6 lugng hanh
khich van chuyén trén cdc tuyén bay theo thdi gian, ching ta cé thé uéc lugng (di€m)
va du bdo duge s6 luong hanh khich van chuyén trung binh trén t4t cd cdc tuyén bay
theo thdi gian. Sau d6 ta s& ti€n hanh giai quy&t dén bai toan ti€p theo trinh bay duéi
day.

2) Uéc luong s6 lugng hanh khach (it nhdt va nhiéu nhat) van chuyén trén céc tuyén
dudng bay véi khoang tin cay cla s lwgng hanh khach va dé tin cay cho trude tuong -
ing do chiing ta lua chon sai sé.

R3 ring s& lugng hanh khdch van chuyén trén céc tuyén bay cé thé coi l1a céc dai
lugng ngiu nhién phu thudc theo thoi gian.

1-Bai toin tim dudng héi qui ciia k¥ veng todn s6 luong hanh khéch van chuvén;

Mo hinh tong qudt ciia Bai todn:

Gia su s san bay (thanh phd) tham gia vio mang Ia N.

Ky hiéu (i,j) la tuyén bay tirsan bay idé€nsan bay j (i,j= 1,2, ..., N)

Goi Pax,(t) 1a s6 uong hanh khéch van chuyén trén tuyén bay (i) tir thoi diém ¢ dén
thoi diém t+ At ( £>0, A>0).



Nhu vy trén méi tuyén bay (i,j), cic Paxt) c6 thé coi 1a cdc dai luong (ngau
nhién) phu thudc vao ¢ va Ar.

Bay gior ching ta x4c dinh sir anh hl;(ong clia y&u t0 thdi gian (bién) ¢ dGi véi cac dai
lugng (bi€n ngdu nhién) Pax,( ¢) dua vao cic quan sit clia ¢ d6i véi cic dai lugng nay.
‘Hay cu thé hon 1 chiing ta di xdc dinh c6ng thic tinh Pax,(f) theo ¢ va At. D€ don
gian chiing ta gia st At = hdng s6 = const.

Gia str cic m6i quan hé anh hudng cha thdi gian d6i v6i s6 hugng hanh khich trén
tuyén bay (i,j) (ij =1, ..., N) tuan theo c4c twong quan héi qui tuyén tinh sau:

Pax(t)= a; +b.t+ u(t) +F1, (r) +F2,(t), + F3U(r) +..

Trong dé uU( t) 12 cac bi€n ngiu nhién khong twong quan (nhiéu) chung ta cé thé gia
thié€t 12 n6 c6 qui luat phan phéi chudn tic (phan phéi chinh qui), véi cic ki vong toan
E(1,(1))) déu bang khong, cic phuong sai twong Gng 1a D¢ uq( t)).

Cac Fl(t), F2,(t), ...FNt) la s8 lugng hanh khich cdn van chuyén thém trén

T tuyén bay (i.j) (i,j=], N) khi xay ra cdc “dot bi€n” twong Ung FI,F2, ...FN

Trudng hgp “dot bién” khoncr xay ra trong mét khoang thoi gian phan tich thi gid tri
ctia ham “dot bién” tuong 1ing s& déng nhét bang khéng trong khoang thdi gian nay.
Vién dé dat ra 1a ude lugng cic tham s6 1y thuyét a;, b (1,J-1 2, ..., N) tir céc s0 liéu
théng ke thuc nghiém. Gia sit véi méi tuyén bay (i,j) (i,j=1, N) ta quan sat tai m
thoi diém khéc nhauw: ;= ¢, + 41, t,=t, +At, ... t, = t, , +At (t.= ty +r.AL, (r=1, ..., m)),
ta duoc s6 lugng hanh khach van chuyén tu'(mg tng 1a Pax,( t;) Paxq( ty), .., Paxyt
n)- Céc tham s6 thyc nghiém tuong ting diing dé uéc lugng a,, b, 12 a9, boy , né chinh
12 161 giai clia cdc bai todn khong rang budc (P,) sau.
m
2/ (Paxyt) —a;—b,.t S — min ij=I1,...N
r=1
Phuong phép u6c luong nay goi la phuong phép binh phuong bé nhit.

Ta da biét véi méi tuyén bay (ij) (ij=1, ..., N), gid tri trung binh ctia s& hrgng hanh
khéch Pax,( t) dugc tinh theo cdc cong thue

m
Paxft), = (1Im).2 Pax( t,) (1)
r=1
m
ty=(1/m).Xt (2)

r=1

C4c do lech tieu chudn diéu chinh cla s6 lugng hanh khach Pax, At) dugc tinh theo céc
cong thirc:

n

S[Pax(t)] = (I(m-1))(Z(Paxt,) —Pax ()} ij=1,.., N (3)
r=1

bat:
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Gla;, b;) =X ( Paxft,) —a;—b; .t .} ij=1,..,N

r=1
Pé tim 11 giai ciia c4c bai todn (P;), taldy dao ham riéng theo ting bi€n:-
0G(ay, b, ) Ga;=-2. % ( Paxt)—a;-b,.t)) ij=1,..,N (4)
r=1
m
oGlay, b; )/ 0b; = 2.2t Pax,(t,) —a; —b;.t ) ij=1,..,N (5)
r=1

Ta c6 dinh Iy sau day dé xéc dinh 15i giai clia cdc bai todn (P,).

Pinh 1y 1.1: VGi méi tuyén bay (i,j) (ij=1, ..., N) thi:

m m
b= (X(t, -ty ). Pax(t) I Z(t — t, F) . . (6)
r=1 r=1
a’ = Pax(t),, —bc}j. t, (7)

chinh 12 nghiém cta hé phuong trinh:

dG(ay, b, )/da, =0 ij=1,.,N (8)
&(a,, b, )0b, =0 ij=1,.,N (9)
Ching minh: V&i méi tuyén bay (i,j)) (ij =1, ..., N), tir gia thuyét cia dinh 1y va (6),
(7) ta thdy hé phuong trinh (8), (9) twong duong véi hé phuong trinh:
m
2/ ( Pax,(t,) —a;—b,;.t)=0 ij=1,...N (10)
r=1
m
2t.( Paxyt)—a,—b; t,)=0 ij=I, .., N (11)
r=1

Thay a; = af, tit céng thitc (7) vd b; = b7, vao v€ trii cia (10) ta duge v€ trdi cla
(10) trd thanh:

m
2( Paxt,) —(Pax,(t), —b%. t,, ) -V’ 1)
r=1
m m m m n m
= X Pax(t) — X((1/m). X ( Paxyt,)) - X b%u((1im) Xt )-b% .2 t,
r=1 r=1 r=1 r=1 r=1 r=1
m m nm m

61



= X Pax(t) - X(Paxft)- mbo(lim)Xt)-b%.Xt, =0 ij=I,.,N

r=1 r=1 r=I1 r=1
Viy ta cé:
m 0
2 ( Paxft,) —(Paxt), —b%. t,)-b°, 1) =0 (12)
r=1

Thay a; = af, tit cong thic (7) va b; = b, vao v€ trdi cla (11) ta dirqc v€ trdi cua
(11) tr& thanh: |

m
2t Paxt) — (Paxt), —bC. t,, ) =5, .t,)
r=1
m m m m m
= Yt Paxt) =2t . ((1/m).JPax,(t)) + b t, Xt —b° . X't 1,
r=/ r=1 r=1 r=1 r=1
m - m m
= 2(t -1, ).Paxy(t) +m. b t, ((1Im).X1)-b°, . D¢,
r=1 r=1 r=1
m m
= 2t - t, ).Paxt) - b%. (X'7F, — mt,’
r=1 r=1
Vay ta cd:
m
2ty Paxg(tr) —(Paxft), "bﬁ'j- Ly ) _boij .1,)
r=1{
m m _
= X(t -1, ).Pax,(t,) - b (XF, — mt)}? (13)
r=1 r=1
Mait khac ta c6:
m m m
2 —-t, f=2t?-2.5t.1t, +mt,}’
r=1 r=1 r=1
m m
=2t2-m2.(1Im)>t. t, +m.t,>
r=1 r=1
m m
=3t2-22mt,t +mt,t =3t mot,?
r=1 r=1
Vay ta suy ra:
m m
2ti-mt,? =31t —t, F (14)
r=1 r=1
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Thay (14) vao v€ phai ciia (13) ta dugc:

m
2t Pax,(t,) —(Pax(t), —b%. t,) —b%.t,)
r=1 _ ,
n m
= E(tr - I!b )'Pa'tzj(rr) - b o:.] Z(tr - ttb)z
r=1 r=1

Dén day ta lai thay b, = b, tr cong thifc (6) vao biéu thic cusi ciing clia ding thic
trén va gian udc ta dugce:

m
2't( Pax,(t,) —(Pax(t), —b%.t,)—b° ) =0
r=1
Vay dinh 1y duoe chitng minh.
Pinh Iy 2.1:

© V6i méi tuyén bay (i,j) (ij =1, ..., N), céc hé s6 thuc nghiém a2,
cong thiic (6), (7) 1 11 gidi clia bai todn (P,).
Dé chitng minh dinh 1y nay, chiing ta s& ching minh bd dé sau day:

B°; cho bbi cac

Bo dé:

f: R! --> R! 1a mot ham 161

g: R" --> R’ l]amo6t ham afin
Khi d6 ham f(g(.)) 1a mot ham 18i.

Chitng minh:
Theo gia thi€t g: R" --> R’ 1a mot him afin nén d6i véi moi x, y € R" (x =y), vi véi
mol & (0, ) ta ludén cé:

glax+(l-a)y = ag(x) +(1-a).gy)
Vay:

flgtax +(1- a)y)) = flagx) +(1-a).g(y)) (15)

Dit u, = g(x) va u, = gy}, ta vi€t lai v& trdi cla (5) 1a
fla.glx) + U‘ a).g(y) = fau, +(1-a)u) (16)

Vi theo gia thiét f{u) 1a mot ham 161 nén ta c6:
flau, +(1-a)u,) < aflu J+(I-a)flu) véimoia e [0, 1] (17)

Kéthop (15), (16) va (17) ta suy ra:

flglax +(1- a).y)) Safig(x) +(1-c) fig(y))
Ching t6 f{g(-)) 12 ham 16i.
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Bay gi& ta quay trd lai viée ching minh dinh 1y 2.1

Ta co:
) m ”
Glay, b-j) =2 ( Pax(t,) —a; —b; .t J ij=I1,... N
r=1
Tur day dé dang cé:
FGla, b i VZa;= 2m <0 vai moi a;, by ij=1,.., N
égG(aj, U)/ﬁa 67) = -2m2't v moi a;, b; ij=1, ... N
r=1
m :
FGlay, by ) db,;; = - Xt} voi moi ay, by o iy=l, .. N
r=1
Vay tai diéma® i bo ta cling cé: _ -
FG(a®, b ) Fa;= -2m <0 ij=I,.,N (18)
m
FG(a®, b’ ) dayc,, = 2 m Xt ij=1,..,N (19)
r=1
m
GG, Vb, ) Pby, = - Xt} ij=1,., N (20)

r=1
Tir dinh 1y 1.I va cdc dang thic (18), (19), (20) ching té diém &%, baij 3 mot diém
dimg c6 céc dao ham riéng cdp 1 bé.ng 0va cac dao ham riéng cdp 2 co gid tr1 4m doi
v41 ham G(au, u ), theo gial tich ¢é dién thi &° i bo 12 mot diém cuc tiéu dia phuong
cua ham G(au, ) Mat khic theo bd dé trén thi ham G(ay, b; ) 1a mét ham 16i, ma
ham 161 thi cuc tlel.l dia phuong lai 12 cue tiéu tuyét d6i (toan cuc) trén toan R?. K&t
luin nay ching minh dinh 1y 2.1

Tu dinh 1y 2.1 cho ta cic hé s& clia phuong trinh hdi qui tuyén tinh thuc nghiém du
bio s6 lugng hanh khach theo théi gian trén cdc tuyén bay (i,j) (i,j = 1, ..., N) duge
tinh tit c4c cong thirc sau: |

m mn
bo,=(X(t, — t,). Paxt) ( X(t, — t, })
r=] r=1

Véi méi tuyén bay (i,j) (ij = 1, ..., N), chiing ta thu dugc cac phuong trinh héi qui
tuyén tinh thyc nghiém cla s6 lugng hanh khich van chuyén theo thdi gian ¢ trén cic
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tuyén bay (i,j) bt k¥, trong trudng hop khong xay ra cic hién twong “dot bi€n” ( tic
RFI (1) =F3,(1) = F3,(t) = .= 0) Ia:

2
el

Pax 1) éa‘jﬁb %t ' = (21)

Cong thitc (21) cho chiing ta di bdo s6 lugng hanh khéch van chuyén trén céc tuyén

bay ciia Vietnam airlines theo thdi gian ¢. Cong thitc ndy 12 dang u6c luong dié€m.
Trong trudng hop biét trude cdc ham "dot bién” F1,(t), F2,(t), F3,(t)},... thi ching ta
cong thém vio (21) cdc him ndy. Vi du n€u ching ta biét trude tai thdi diém ¢ Dai hol
Dang toan quéc td chite tai thanh phd j va ching ta dugc thong bdo s& cé s6 hanh
khich bay tir s4n bay i dén san bay j 1a F/(z) thi cong thtc (21) s€ la:

Paxt) =a+b°t + Fllj(t)

V6i mbi chuyén bay (i,j) (i,j=1, ..., N). Ta goi cdc d¢ léch giita gia tri diéu tra thuc
nghiém clia s& lugng hanh khach van chuyén tai thdi di€m ¢, so v4i s6 lugng hanh
khdch van chuyén tinh theo cic cong thitc (27) la:

dPax(t,) = Pax(t) —Pax(t) r=12,..m ij=1,.N (22)
Vé&i  Pax(t,) tinh theo cong thitc (1d):
Paxt)=a%+ b1, r=12,..m ij=1,.,N (23)

Phuong trinh dudng héi qui thuc nghiém clia s6 lugng hanh khéch van chuyén theo
thoi gian cé chit lugng tét, phan dnh gin ding v4i phuong trinh héi qui 1y thuyét néu
céc S*[dPax,(t )] phai nhd. M6 hinh 1a phit hop néu céc d6 léch dPax,(t,) nhé déu vé
gi4 tri tuyét d6i (c6 ddu phan b6 khong theo qui luat).

Bi€u d6 clia dudng hdi qui thuc nghiém ctia s§ lrgng hanh khich van chuyén trén
tuyén bay (i,j) theo thdi gian cho bdi phuong trinh (21) duge xay dung bdi phuong
phép binh phuong bé nhit tit cac s6 lidu théng k& thuc nghiém dugc biéu dién trinh
bay trong chuong IV.

Vdan ban chuong trinh mdy tinh gidi quyét bai todn nay:

Chuong trinh mdy tinh gém hai phan chinh: Thi tuc “héi qui” dé xic dinh cic
tham s& thuc nghiém, d6 la c&t 161 cla thuit todn, chuong trinh chinh lam nhiém vu
nhap sé liéu, goi thi tuc hdi qui, in két qua tinh todn va du bio.

Dén day c6 thé coi cong viée gidi quyét vén dé thit nhit di hoan thanh. Ching ta ¢
thé chuyén sang gidi quyét van dé thit hai con lai, d6 1a wdc lugng du bdo s6 luong
hanh khdch it nhat vA nhi€u nhit van chuyén trén cic tuyén bay véi do tin ciy cho
trude.
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II- Bai todn uéc lwong s6 luong hanh khich van chuyén it nhit va nhiéu nhit:

Do s6 lirgng hanh kh4ch trén cdc tuyén bay (i,j) 12 khé 16n nén ching ta c6 thé gid
thi€t Pax,(k, ¢) 1a mot dai lugng ngiu nhién c6 qui luat phan phéi chuidn téc' (phan
phdi x4c sudt Gauss) véi ky vong E[Pax,(t)] ~ Pax,(t), (dugc tinh tir cong thic (1))
va phuong sai 1a D[Pax,(t)] ~S*[Pax(t)] (dugc tinh tit cong thirc (3)). DE uéc lugng
Pax,(t) theo khoang, ching ta di tinh Pax,(t) va Pax,;™"(t) v6i d9 tin cdy cla udc
luong do ching ta xdc dinh trudce 1a P, ta c6 thé 1Am nhu sau:

Tra bang Lapllass v6i @{u,;) = P;/2 , ta im dugc u,, , theo 1y thuyét xdc sudt théng ke
ma chiing ta d3 biét, ta cé sai s6 cho phép duge cho bdi cong thic:

e, = u,. S[Pax(t)]/(m)"? (24)
Vay khoang tin cay s€ la:
(Pax,™(t), Pax,"(t)) tmg véi 46 tin cay cho truée P, -

Trong d6
Paxl-j’""”( t) = ( Paxyt), - a; ) va Pax;"(t) = ( Pax(t), + ;) (25)

@(u) chinh 12 ham tich phan Lapllass, d3 c6 bang tra gi4 tri clia ham nay theo u.
Cong thic (25) cho ta du bdo udc lugng s6 lugng hanh khéch it nhat va nhiéu nhat
trén tuyén bay (i,j) véi do tin cdy cho truée. Pay 1a mét dang uée lugng khoang tng
v6i dd tin cay cho trudc.

Vdn bdn chuong trinh mdy tinh gidi quyét bdi todn ndy:

Chuong trinh mdy tinh gdm hai phdn chinh: Thu tuc tinh cdc trung binh miu,
phuong sai mau, ... va cdc tham s mau cdn thi€t theo cdc cong thiic (1), (2), ..., (25).
Céc cong thitc (21) va (25) 12 co ban va cin thiét dé du bao s6 lugng hanh khach trung
binh theo dang diém va dang khodng tuy ching ta lua chon cho phit hgp véi thuc t€.

Cong viéc cudi cling d6 1a: ta phai di diéu tra théng ké thue t&€ cdc s6 lieu cu thé clia
céc tham s8 Pax,(t,) 12 s& lugng hanh khéch van chuyén trén dudng bay (iy) tai cdc
thti diém ¢, (r=1, 2, ..., m) trudc day tai cdc ban KHTT, TTHK, ... 1Am co s& ddu vao
dé tinh toan s& lugng hanh khich trén cdc tuyén bay. Tir k&t qua tinh todn d6 két hop
v6i phuong phip chuyén gia cé kinh nghiém du bdo s6 lugng hanh khich van chuyén
trén céc tuyén bay cla hang khéng Viét nam véi do tin cay cao.
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CHUONG |

USC LUGNG VA DY BAO DOANH THU TREN CAC TUYEN BAY CUA
VIETNAM AIRLINES THEO THOI GIAN.

Pé tinh doanh thu trung binh hang nam trén titng tuyén bay, ching ta thuong phai
chd hét nam méi c6 thé 1am duge. Trong van tai Hang khong nhiéu van dé thyc t& dat
ra doi hoi ching ta phai biét trudc doanh thu trung binh cla nam t6i, bang céch wée
lugng du bdo cang chinh xdc cing t6t. Vi vay trong chuong nay chiing ta s€ giai quyét
vin dé niy duva trén cdc phuong phdp toan ing dung, ma & day cu thé 1a sit dung
phuong phéip binh phuong bé nhit va 1y thuyét xdc suflt thong ké. Du bdo uéc luong
bing cdc phuong phép niy di dugc cdc chuyén gia ¢6 kinh nghiém cla nhiéu nuéc
trén thé gidi 4p dung vao céc bai todn thuc té.

Chiing ta cé thé coi doanh thu trén cdc tuyén bay 12 cdc dai lugng ngdu nhién phu

_thudc theo thoi gian. Vin d€ ude lugng va du bdo doanh thu trung binh theo thoi gian
trén tdt ca cdc tnyén duong bay cla Vietnam airlines déng mét vai trd rdt quan trong
va cin thiét hién nay cling nhu trong tuong lai d6i véi Téng cong ty Hang khéng VIN.
Boi vi néu udc lugng va du bao trude duge thi né s€ gilp cho chiing ta giai quyét duge
nhitng vén dé c¢d lién quan dén cdc tham s6 ddu vao clia cdc bai todn lap k&€ hoach van
tai Hang khong. Pay la mot vdn d€ 16n va phic tap, né doi hoi ta phai giai quyét hai
bai toan thuc t€ 16n c6 lién quan chét ché véi nhau, d6 la:

1) Tim ra dudng héi qui (phuong trinh héi qui) cia k¥ vong toan doanh thu trung
binh trén cdc tuyén dudng bay hién c¢6 theo thoi gian (khoang thai gian cin phan tich
cé thé 14y theo don vi nam). Khi xét bai todn mot cach thuc t& ching ta cé thé s& xét
dén cic thang: thing t&t, nhing thang he du lich, ..., cic mia nhu: mia dong, mila
he,....

Sau khi tim dugc cic dudng hdi qui thue nghiém ctia k¥ vong todn doanh thu trung
binh trén cdc tuyén bay theo thoi gian, ching ta ¢6 thé udc lwgng (di€ém) va du bdo
dugc doanh thu trung binh trén tit ca cdc tuyén bay theo thdi gian. Ta s& tién hanh
giai quyét dén bai todn ti€p theo trinh bay & phin dudi day.

2) Uée hegng doanh thu (it nhét va nhiéu nh4t) trén cdc tuyén dudng bay véi do tin
cdy cho trude do ching ta Iya chon sai s6.

R& rang doach thu trung binh trén cdc tuyén bay c6 thé coi 12 c4c dai lugng ngiu
nhién phu thudc theo thai gian.

I- Bai todn tim dudng hoi qui cia k¥ vong todn doanh thu :

Mo hinh téng qudt cia Bai todn;

Gia sit s6 s&n bay (thanh phd) tham gia vio mang 1a V.
Ky hiéu (i,j) 12 ching bay tit san bay i dén san bay j (ij = 1,2, ..., N)
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Goi Ry(k.t) la doanh thu theo chuyén bay ciia loai mdy bay k trén tuyén bay (i) tit
thdi diém ¢ dén thai diém 1+ At ( >0, A>0).

Nhu vay trén méi.tuyén bay (i.j), cdc R(k,t) c6 thé coi 1a cic dai lwgng (ngiu nhlén) .
phu thudc vao loai mdy bay k thoi diémva A

Bay gid ching ta xac dinh sy anh hudng cta thdi gian (bién) ¢ d6i véi che dai luong
(bi€n ngdu nhién) R (k.t) dia vao cdc quan sit clia ¢ d6i v6i céc dai lugng nay.
Hay cu thé hon la chung ta di xdc dinh cong thiic tinh R, (k1) theo ¢ va At. D€ don gian
ching ta gia st At = hdng s6 = const.
Gia st cic méi quan hé anh hudng cia thoi gian d6i véi doanh thu theo chuyén bay
cua loai mdy bay k trén tuy€n bay (i,j) tuan theo cdc twong quan héi qui tuyén tinh
sau:

Rij(k,t)-—“ aij+bij.t+ uij(k,t) )

Trong d6 u,(k 1) la cdc dai lugng ngdu nhién khéng twong quan (nhiéu) va ching ta
“cé thé gia ﬂnét ring né ¢6 qui luat phan phéi chudmtic (phan phéi chinh qui), véi cdce -
ky vong todn E(u(k,t))) déu bing khong, cic phrong sai twong ing 1a D( uk,zt)).

Vin dé dit ra la udc lwong cic tham s6 ly thuyét a, b, (i,j=1, ..., N) ti cic s6 ligu
théng ké thuc nghiém. Gia st v6i méi tuyén bay (i,j) (z,j =], ...,N) ta quan sét tai m
thoi di€ém khdc nhau: ¢,= 1, +At, t,= ot = g AL =ty +r.4, (r=1, ..., m)),
ta duge doanh thu theo chuyén bay cia loai may bay k twong tng 1a Ry(k, t;) R, ( k t,),

Rk, t,). Céc tham s6 thuc nghiém twong ing ding d€ uéc ugng a,, b, 1aa’, b’

iy’ i
, o chmh 1a 16i giai clia cdc bai toan khong rang budc (R,) sau: ’
m

2 (Rykt)-a,~b,.t, F — min ij=I1,...N
r=1

Phuong phdp uéc lugng nay goi 1a phuong phédp binh phuong bé nhit.

Ta d3 bi€t v6i mdi tuyén bay (i) (i,j=1, ..., N), gia tri trung binh cia doanh thu theo
chuyén bay clia loai mdy bay k 1a R (k) duorc tinh theo cc cong thic:

m
Rk, t)y,=(1/m).2 Rk ) (26)
r=1 ' '
m |
ty,=1{1/m).2t, (27)
r=1 '

Céc d¢ lech tieu chudn diéu chinh ctia doanh thu R.(%, ¢ ) dugc tinh theo cdc cong
thitc:
m
SR ki) = (I(m-I)(Z (R (kL) = Ryfk, t},) ij=1,..,N (28)
r= -
bat:



m

G(aijr bij) =2(Rg(k,fr) _ag—bq -fr)z ij=I1,..,N
r=1 ‘
Dé tim 101 giai clia céc bai todn (R,), ta 14y dao ham riéng theo ting bién:
_ m
8Glay, by ) da, =-2. X (Rfkt,) —a,—b,.1, ij=1,...N (29)
r=1 .
m
6G(ay, by ) 0b; = -2.27t(R(kt,)—a; —b; .t ) ij=1, .., N (30)
r=1

Ta ¢6 dinh 1y sau day d€ x4c dinh 1&i gidi clia c4c bai todn (R,).

Pinh 1y 1.I1: VGi méi tuyén bay (i,j) (i,j=1, ..., N) thi:

m m
b =(2(t, —t, ). Rkt) W X(t, — 1, F) 31)
r=1 r:]
aoij = Rg(k,f);b -b O:‘j- Ly (32)
chinh 14 nghiém cla hé phuong trinh:
0Glay, b, )/da; =0 ij=1,.,.N
&(ay, b, )éb,; =0 ij=1,.,N

Ching minh dinh 1y twong ty nhu chung minh dinh 1§ 1.1

Dinh 1y 2.11:

Véi mdi tuyén bay (i,j) (ij = 1, ..., N), céc h¢ s6 thuc nghiém a9, b°; cho bdi cic
cong thitc (31), (32) 1a 161 giai cia bai todn (R;).

Chitng minh dinh 1¥ nay, twong tu nhie chitnhg minh dinh 1y 1.11.

Tir dinh 1y 2.1I cho ta cdc hé s6 ctia phuaong trinh héi qui tuyén tinh thuc nghiém cia
doanh thu theo thoi gian trén céc tuyén bay (ij) (ij = 1, ..., N) dugc tinh tir cdc cong
thitc sau:

m ' m
b =(Z(t, =ty ) Rkt )V (Z(1, — 1, }) (33)
r=1 r=1
a%=Ryfkt), —b%t, S (34)
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V6i méi tuyén bay (i,j) ( ij = 1, ..., N), chiing ta thu dugc cdc phuong trinh héi qui
tuyén tinh thue nghiém cia doanh thu chuyén bay clia loai may bay £ theo thoi gian ¢
trén cic tuyén bay (ijj) (i,j = 1, ..., N) la:

Rl-j(k,t) ~a+bC;t (35)

Coéng thitc (35) cho chiing ta du bdo doanh thu theo thdi gian ¢ ctia loai mét bay & trén
mdi chuyén bay cla tuyén bay (i,j) (i,j = I, ..., N) cia Vietnam airlines theo thoi gian
t. Cong thitc nay 13 dang ude lugng diém.

V&i mbi chuyén bay (i,j) (i,j=1, ..., N). Ta goi cdc do léch giita gié tri di€u tra thuc
nghiém cla doanh thu chuyén bay clia loai mdy bay & tai thdi di€m ¢, so véi doanh thu
tinh theo cac cong thitc (35) la:

ng{kt) R(kt)~R(kt) r=12,. ij=1,..N - (36)
Véi  Rfk,t,) tinh theo cong thitc (]d) '
Rkt)=a%+ bt r=12,..m ij=I,...,N (37

Phucng trinh dudng héi qui thuc nghiém cla doanh thu chuyén bay theo thdi gian
c¢6 chét lugng t6t, phan 4nh gdn ddng véi phuong trinh héi qui 1§ thuyét néu céc
S?[dR, k.t )] phai nho. Mo hmh la phu hop néu céc do léch dR,(k,z) nho déu vé gid tri
tuyét d01 (c6 ddu phan bo khong theo qui luat).

Vdn bdn chitong trinh gidi quyét bai todn nay:

Chuong trinh gém hai phdn chinh: Thit tuc “héi qui” dé xdc dinh cdc tham s& thyc
nghiém, d6 1a c6t 181 cha thuat toan, chuong trinh chinh lam nhiém vu nhéap sé liéu,
goi thii tuc héi qui, in két qua tinh todn va du bio.

Dén day c6 thé coi cong viec giai quyét van dé thit nhat da hoan thanh. Ching ta ¢
thé chuyén sang giai quy&t vén dé thit hai con lai, d6 13 wéc luong du bao doanh thu it
nhdt va nhiu nhit trén cdc tuyén bay véi do tin cay cho phép.

1I- Bai toan udc luong doanh thu it nhat va nhiéu nhat:

Ta c6 thé coi Ry(k, t) 1a mot dai luong ngdu nhién cé qui luat phan phéi chudn tic
(phan phdi xdc sudt Gauss) v&i ky vong E[R.(k, )] ~R(k, t),, va phuong sai la

D[R (k, t)] =S [Rk, t)]. D€ uéc lugng R, (k t) theo khoang, tic 1a chiing ta di tinh

( k,t)vaR,; ”'"'(k t) v6i mot do tin cdy cua udc lugng cho biét 12 P, , ta c6 thé lam

lj ?
nhu' sau:

Tra bang Lapllass @) = P,/2 , tim duoc y,

; » theo cong thifc di c6 trong cic tai liéu
v€ 1y thuyét x4c sudt théng ké ta cd:
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o, = u,. S[R,(k, )]/(m)"” - (38)
Vay:
Rk, t) = ( Rk, 1)y - @, ) va Rk, 1) = ( Rk, t)y, + ;) (39)
@) chinh la ham tich phan Lapllass, di c6 bang tra gid tri cia ham nay theo wu.
Coéng thitc (39) cho ta du bdo udc lugng doanh thu it nhit va nhi€u nhit trén tuyén

bay (i,j) v6i do tin cay cho trude. Day 1a moét dang wéce lugng khoang.

Vin bdn chuong trinh giai quyét bai todn nav:

Chuong trinh gém hai phdn chinh: Thu tuc tinh cdc trung binh miu, phwong-sai mau,
... vi cdc tham s& mau cdn thiét theo cdc cong thic (26), (27), ....(39). Cic cong thiic
(35) va (39) 12 co ban vi cin thiét d€ du bdo doanh thu theo thdi gian t dang diém va
- dang khoang v&i sai s tuy ching ta lra chon cho phit hop véi thuc té. g
Cong viéc cudi cung dé 1a: ta phai di diéu tra théng ké thuc t&€ cdc s6 liéu ddu vao
cu thé cla cic tham s6 R,(k, t,) 1a doanh thu theo chuyén bay trén dudng bay (i) clia
nam tha ¢ (r=1, 2, ..., m) trudc day tai cac ban KHTT, TTHK, ... va cic don vi ¢6 lién
quan, sau d6 ti€n hanh tinh todn theo cic chuong trinh mdy tinh dugc xay dung dé tim
ra k&t qua cla cdc bai todn dit ra. T d6 két hop véi phuong phdp chuyén gia c6 thé
cho két qua phi hgp vé doanh thu trén céc tuyén bay cita hang khéng Viét nam.



CHUGNG Il

UGC LUGNG VA DU BAO HE s6 SUDUNG GHE TREN CAC TUYEN BAY
CUA VIETNAM AIRLINES THEO THOI GIAN.

Dé tinh LF 12 hé s6 sit dung gh& (gh€ sudt) trung binh hang nim trén ting tuyén
bay, chiing ta thudng phai chd hét nam méi c6 thé lam duge. Trong véan tai Hang
khong nhiéu van dé thuc t&€ dit ra doi hoi ching ta phai biét trudc LF trung binh cla
nam téi, bang cdch uéc Iwong du bdo cang chinh xdc cang tét. Vi vay trong chuong
ndy chiing ta s& giai quyét van dé nay dua trén cdc phuong phdp todn Ung dung, ma &
day cu thé 12 st dung phuong phdp binh phuong bé nhdt va 1y thuyét xdc sudt théng
ké. Du bdo uéc hugng bing cic phuong phép nay da duge cidc chuyén gia cé kinh
nghiém cia nhiu nudc trén th€ gidi 4p dung vao cic bai todn thuc t€.

Chiing ta c6 thé coi hé s6 st dung gh€ trén cic tuyén bay 14 cic dai lugng ngiu
nhién phu thuodc theo thdi gian. Vén dé€ udc lugng va du bdo doanh thu trung binh theo
thoi gian trén tdt cd cdc tuyén dudng bay clia Vietnam airlines déng mot vai trd rat
quan trong va cén thiét hién nay ciing nhu trong tuwong lai d6i véi Tdng cong ty Hang
khéng VN. Boi vi néu ude huong va du bao truée duge thi né s& gitdp cho chiing ta giai
quyét duge nhilng van d€ cé lién quan dén cdc tham s6 ddu vao ciia cic bai todn lap
k& hoach van tdi Hang khong. Day 12 mot vin d€ 16n va phitc tap, né doi hoi ta phai
giai quyét hai bai todn thuc t€ 16n 6 lién quan chét ché v6t nhau, dé la:

1) Tim ra dudng héi qui (phuong trinh héi qui) cha k¥ vong todn hé s6 sit dung ghé
trung binh trén cdc tuyén dudng bay hién cé theo thoi gian (khoang thoi gian cin
phan tich c6 thé 14y theo don vi nim). Khi xét bai todn mét cich thuc t€ ching ta ¢c6
thé s& xét dén céc thdng: thang t&t, nhimg thang hé du lich, ..., cAc mla nhu: mia
dong, mua he,....

Sau khi tim duge cdc dudng héi qui thuc nghiém cia ky vong todn hé s§ st dung
gh& trung binh trén cic tuyén bay theo thdi gian, ching ta cé thé udc lvong (diém) va
du bao duge hé s6 sir dung gh€ trung binh trén tdt ca cdc tuyén bay theo thdi gian. Ta
s& tién hanh giai quyét d€n bai todn tiép theo trinh bay & phdn dudi day.

2) Uéc lugng he s6 st dung ghé (it nhét va nhiéu nh4t) trén cdc tuyén dudng bay véi
d6 tin cay cho truéc do ching ta hira chon sai s6.

R& rang cdc hé s st dung gh€ trung binh trén c4c tuyén bay cé thé coi 1a cic dai
lrong ngdu nhién phu thudc theo thai gian.

I- Bai todn tim dudmg hoi qui ctia kv vong todn hé sd sir dung ghé :

Mo hinh téng gudt cia Bai todn:

Gia su s6 san bay (thanh phd) tham gia vao mang 1A N.
Ky hiéu (i,j) 1a chang bay tit san bay idén san bay j (ij = 1, 2, ..., N)
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Goi LF (k,t) 1a h¢ s6 sir dung gh& theo chuyén bay cta loai mdy bay k trén tuyén bay
(i) t thoi diém ¢ dén thoi,diém t+ Ar (>0, At>0).

Nhu vay trén mdi tuyén bay (i,j), cdc LF, k.t) c6 thé coi 1a c4c dai lugng (ngiu nhién)
phu thude vio loai may bay k thoi diém ¢t va A :
Bay gid chiing ta x4c dinh su anh hudng clia thoi gian (b1én) t d6i v6i cdc dai. lutong
(bi€n ngéu nhién) LF (k,t) dya vao céc quan sat cta ¢ d61 vdi cdc dai lugng nay. |
Hay cu th€ hon 1a ching ta di x4c dinh céng thic tinh LF (k.?) theo ¢ va Ar. D€ don

gian ching ta gia st At = hdng s6 = const.
Gia st cdc mé8i quan hé anh hudng cta thoi gian d6i véi hé s6 sit dung ghé theo
chuyén bay cuia loai mdy bay & trén tuyén bay (i) tuan theo cdc tuong quan hdi qui
tuyén tinh sau:

LF (kt)= a;+bt+ u k).

Trong d6 u,(k r) 1a cic dai luong ngiu nhién khong twong quan (nhiéu) va chiing ta
c6 thé gia thlet rang né ¢ qui luat phan phéi chudn tic (phan phéi chinh qui), véi cédc
k¥ vong todn E(u, (k t))) déu bing khong, cdc phuong sai tuong ing 12 D(uyk,t)).

Vin dé dat ra 1 udc lugng cdc tham s@ 1y thuyét a,, b, (i,j=1, ..., N) tit céc s6 ligu
théng ké thuc nghiém. Gia st véi méi tuyén bay (ij) (ij = I, ...,N) ta quan sat tai m
thoi di€m khac nhau: ;= 1, +At, t,=t, +At, ... t,=t,; +At (t.= t,+1.4, (r=1, ..., m)),
ta dugc hé s6 sur dung gh€ theo chuyén bay cua loai may bay k tuong tng 1a LF U( k,t;)

LF (k, rz) F(k, t,). Cic tham s§ thuc nghiém tuong ting ding d€ uéc lugng a,,
b; laa%, b"g, no chinh la 1&i giai cla cdc bai todn khong rang budc (LF ) sau:
m
2 (LF (kt)—a,—b;,t, } — min ij=I,..,N
r=1
Phuong phéap uéc hrgng nay goi la phuong phap binh phuong bé nhat.
Ta di biét v6i mébi tuyé'n bay (ij) (i,j=1, ..., N), gid tri trung binh cua hé s& sir dung
ghé theo chuyén bay cla loai miy bay la LF j{k.t) dugc tinh theo cdc cong thic:
m
LF (k, t)y = (1/m). X LF(k, t) (40)
r=1
m
te=(1/m).2t, (41)
r=1

Céc d¢ léch tieu chudn diéu chinh clia hé s& st dung ghé LF, y{k. t) dugc tinh theo céc
coéng thitc:

m

S’ [LF k)] = (H(m-l))(Z(LF{kr) —LF (k1)) ij=1,..N (42)
r=1
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m X
Gla, b;) = X (LF (kt)—a,—b;.t ) ij=1,..,N
r=1 D
D¢ tim 13 giai clia cdc bai todn (R,), ta 14y dao hdm riéng theo timg bién:
m
dGlay, b, ) da; = - 2. Z(LF(kt)—a ~-b;.t)) ij=1,... N (43)
r=1
m
8Glay, by ) &b, = -2. 5t (LF(kt)—a;~b;.t,)  ij=1,.,N  (44)
r=1

Ta ¢6 dinh 1y sau day dé xdc dinh 181 giai clia céc bai todn (LF ).

Pinh 1y 1.11: V&i mdi tuyén bay (i,j) (ij=1, ..., N) thi:

m m
b =(X(t, — t, ) LF(kt) (X (1, — t, F) (45)
r=1 r=1
d Oij =LF ij(k’t)rb -b oij‘ Ly, (46)

chinh 12 nghiém ctia hé phuong trinh:

dG(ay, b; )da; =0 ij=1,...,.N
&(a;, b;)0b; =0 ij=1,...N

Ching minh dinh 1y tuong tr nhu chimg minh dinh 1y 1.1

Pinh ly 2.11:

V6i mbi tuyén bay (i,j) (i,j = I, ..., N), cac hé s6 thyc nghiém a ¢
cong thitc (45), (46) 1a 1o giai cﬁa bal todn (LF ;).

Chiing minh dinh 1¢ nay, tuong t¢ nhu chitg minh dinh 1y 1.11.

» bY; cho bdi céc

TU dinh 1y 2.1 cho ta cdc hé s& clia phuong trinh héi qui tuyén tinh thuc nghiém cta

hé s6 sit dung gh€ theo thdi gian trén cic tuyen bay (i,j) (ij = I, ..., N) dugc tinh tir
cac cong thic sau:

m m
bc;j = ( Z( t;- - t:b ) L-F;j(k’ tr) )/ ( Z( tr - ttb )2) (47)
r=I r=1
=LF(k t), —b%1, | (48)
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Trén méi tuyén bay (i) (i,j = 1, ..., N), chiing ta thu dugc cic phuong trinh hﬁi'qui
tuyén tinh thyc nghiém cia hé s st dung gh€ chuyén bay cua loai miy bay k theo
thai gian ¢ trén cdc tuyén bay (i,j) (i) =1, ..., N) la:

LF (k) ~aS+bS.t (49}

Cong thitc (49) cho chiing ta dy béo.hé s0 sit dung ghé theo thoi gian ¢ cia loai mdy
bay k trén mdi chuyén bay cua tuyén bay (i,j) (i,j = I, ..., N) cia Vietnam airlines
theo thdi gian . Cong thitc nay 1a dang udc lugng diém.

Véi mbi chuyén bay (i,j) (i,j=1, ..., N). Ta goi cdc d0 léch gifta gid tri diéu tra thuc
nghiém cta hé s6 sir dung gh€ theo chuyén bay clia loai mdy bay k tai thdi diém ¢, so
v3i he s8 st dung ghé tinh theo cdc cong thic (49) la:

dLF[-j(k,tr) = LFij(k,fr) _LFCL-(]C,I,.) r=12,..m l,_] =1,.. N (50)
V& LF °fk,t,) tinh theo cong thic (/d): : - -
LFS(kt)=a% +b5t, r=12,..m ij=1 ._,N (51)

Phirong trinh dudng hoi qui thue nghiém cia hé s6 sit dung ghé€ theo chuyén bay
theo thoi gian c6 chit lugng t6t, phan d4nh gin ding vdi phuong trinh héi qui 1y thuyét
néu cic S°[dLF (k. )] phai nhd. M6 hinh 13 phi hop néu céc do léch dLF (k1) nhd
déu vé gia tri tuyét déi (c6 ddu phan bs khong theo qui luat).

Vidn ban chitong trinh sidi quvét bai todn nay:

Chuong trinh gdém hai phdn chinh: Thi tuc “héi qui” d€ x4c dinh cdc tham s6 thuc
nghiém, d6 1a c6t 16i cha thuat toan, chuong trinh chinh lam nhiém vu nhap sé liéu,
goi thi tuc héi qui, in két qua tinh todn va du bio.

Dén day c6 thé coi cong viéc giai quyét van dé thit nh4t d3 hoan thanh. Chiing ta ¢
thé chuyén sang giai quyét van dé tht hai con lai, d6 1a w6c lugng du bio hé sé st
dung gh€ it nhit va nhiéu nhét trén cic tuyén bay véi do tin cay cho phép.

11- Bai todn udc luong hé s¢ sit dung ghé it nhit va nhiéu nhat:

Ta c6 thé coi LF (k. 1) 1a mot dai lugng ngiu nhién c6 qui luat phan phéi chudn tic
(phan phdi xéc sudt Gauss) véi ky vong E{LF (k, t)] ~LF (k, t), va phuong sai la
D[LF (k, t)] ~S[LF (k, t)]. D& udc luong LF (k, t) theo khoang, tic 1a ching ta di
tinh LF,™(k, t) va LF;™"(k, t) v61 mdt do tin cay clia udc lugng cho biét [a P, tacd
thé 1am nhu sau: - '

Tra bang Lapllass @u) = P, /2 , tim dugc u;; , theo cong thifc d4 ¢6 trong cdc tai ligu
vé 1y thuyét xdc suat théng ké ta cé:

75



a; =U;. S[Rq(kr t)]/(m)m (52)

Vay:

LF,™(k, t) = ( LF (k, t),, - a; ) va LF,™(k, t) = (LF (k, t}, + c; ) (53)
@u) chinh 13 ham tich phan Lapllass, d3 c6 bang tra gid tri cia ham nay theo u.
Céng thic (53) cho ta du bdo udc hugng hé s& sit dung gh€ it nhdt va nhiéu nhit trén
tuyén bay (i,j) v6i db tin cay cho trude. Pay 1a mdt dang uéc lugng khoang.

Van bdn chicong trinh gidi guyét bai toan nay:

Chuong trinh gém hai phdn chinh: Tha tuc tinh céc trung binh mu, phuong sai méu,
... va cdc tham s& miu cin thiét theo cdc cong thic (40), (41), ....(53). Cic cong thic
(49) va (53) 1a co ban va cin thiét dé€ du bdo hé s6 st dung gh& theo thdi gian t dang
diém vi dang khoang véi sai s6 tuy chiing ta lua chon cho phit hgp véi thuc t€.

Cong viéc cudi cling d6 la: ta phai di diéu tra théng ké thuc t€ cic s6 liéu ddu vao
cu thé cla céc tham s6 R(k, t,) 1a hé s6 sit dung gh€ theo chuyén bay trén dudng bay
(iy) cva nam thit ¢, (r=1, 2, ..., m) trudc day tai cdc ban KHTT, TTHK, ... va cac don
vi ¢ lién quan, sau d6 tién hanh tinh todn theo cdc chuong trinh mdy tinh duoc xay
dung dé tim ra két qua clia cic bai todn dat ra. Tt d6 két hgp véi phuong phap chuyén
gia c6 thé cho két qua phu hop thire t& v& hé s6 sit dung ghé trén cdc tuyén bay cla
hang khong Viét nam.
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CHUGNG IV

USGC LUONG VA DU BAO CHI PHi BIEN PO THEO CHUYEN BAY TREN CAC
TUYEN BAY CUA VIETNAM AIRLINES THEO THOI GIAN.

MO PAU

Trong Hang khong, ngoai vin dé udc lugng du bio s6 lugng hanh khich va doanh
thu trén cdc tuyén bay thi van dé udc hrgng va du bdo chi phi theo chuyén bay trén
cdc chuyén bay toan mang con phic tap hon nhiéu. Chiing ta c6 thé tim hiéu vé céc
loai chi phi hang khong trong két qua nghién citu d€ tai nam 2000: "Gi4 thanh van tai
Hang khéng" cla tic gid Luong Hoai Nam - Téng cong ty HKVN.

Chung ta d3 biét ring trong kinh doanh rat nhi€u nhiing dai lrong cdn nghién citu
phu thudc vao cic yé&u t6 ngdu nhién khiach quan. Chi phi van tai Hang khong cling la

mét trong nhitng dai lugng nhu vay.
~ Viéc ude lugng va du bio chi phi theo chuyén bay trén tit cd c4c tuyén dudng bay
clia Vietnam airlines déng mot vai trd rit quan trong va cdn thiét trong thoi gian hién
nay cling nhu sau nay d6i v6i Téng cong ty Hang khéng VN. B&i vi néu du bdo trudce
duge diu nay né s& gitip cho ta giai quyét duge rat nhiéu nhitng van dé c6 lién quan
dén dy 4n ddu tu kinh t€ trong thdi gian sap tdi, déng thoi trg gidp cho Ngudi Lanh
dao chi huy dé ra nhilng quyét dinh diing din chudn xdc vé dudng 16i kinh t€ ciing
nhu diéu hanh van tdi hang khong, du tinh s6 chuyén bay hang ngay, hiang tudn, ...
trén tdt ca cic tuy€n dudng bay clia Vietnam Airlines v4i do tin cay cho trudce, tir d6
c6 thé gidi quyét ddu vio cho bai todn phan ludng bay van tai Hang khong va goi ¥
cho ta mé thém dudng bay nao cho hgp 1y, ¢6 thé du tinh duge mifc thu nhap kinh t&
clia Téng cong ty hang khong VN trong khodng thdi gian cdn phan tich(thdi ky phan
tich). Day 1a mét vadn dé 16n va phic tap, né dodi héi chiing ta phai giai quyét hai Bai
todn thuc t€ 1én ¢6 lién quan chit ché véi nhau, dé la:

1) Tim ra dudng héi qui (phuong trinh héi qui) clia k¥ vong todn cla chi phi theo
chuyén bay trén cic tuyén dudng bay hién cé theo thdi gian. Khoang thdi gian
cdn phan tich c6 thé 14y theo don vi nam. Khi xét bai todn thuc t€ chi tiét chiing
ta c6 thé xét cdc thdng, cdc mla nhu: thdng tét, nhitng thdng h du lich, mia
déng, mua he,....

2) Sau khi tim dugc cdc dudng héi qui thuc nghiém clia k¥ vong toan chi phi theo
chuyén bay trén cic tuyén bay theo thdi gian, ching ta ¢6 thé uéc luong (diém)
va du bdo dugce chi phi van chuyén trung binh trén tit ci cic tuyén bay theo thdi
gian. Ta s& tién hanh gidi quyét dén bai todn wdc lugng khoang tinn cay cia chi
phi ing v&1 do tin cép cho trudc ti€p theo trinh bay & phin duéi day.

U'c lugng chi phi (it nhdt va nhiéu nhdt) trén cdc tuyén dudmg bay trong nudc va
qudc t& véi mot khoang tin cay va do tin cay cho trudc do chiing ta lwa chon sai 6.
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RS rang chi phi theo chuyén bay trén cdc tuyén bay trong khodng thdi gian phan
tich c6 thé coi 12 céc bién ngiu nhien.

I- Bai todn tim dudng héi qui clia ky vong todn _chi phi van chuyén:
M6 hinh téng qudt cia Bai todn:

Gia sit s& san bay (thanh phd) tham gia vio mang 13 V.
Ky hiéu (i,j) 1a chang bay tir san bay i dénsanbay j(i,j =1, 2, ..., N)

Goi Cfk,t) 1a chi phi theo chuyén bay trén dudng bay (i,j) cla loai mdy bay k tir thdi
diém ¢ dén thoi diém t+4¢ ( >0, Ar>0).
Nhur vay trén méi tuyén bay (i,j), céc chi phi chuyén bay C,(k,2) c6 thé coi la c4c dai
luong (ngdu nhién) phu thudc vao loai may bay k thoi diém ¢ va Ar.
Bay git chiing ta xdc dinh sy anh hudng cta thdi gian (bién) ¢ d6i véi cdc dai lugng
(bi€n ngdu nhién) C (k.t) dua vao cdc quan sét cua ¢ déi véi cdc dai lugng ndy.
'Hay cu thé hon 1a ching ta di xdc dinh cong thife tinh C,(k,z) theo ¢ va Ar. D& don
gian ching ta gid st Az = hdng s = const.
Gia slt cdc mdi quan hé anh hudng cilia thoi gian d6i véi chi phi theo chuyén bay cla
loai may bay k trén tuyén bay (i,j) tuan theo céc tuong quan hdi qui tuyén tinh sau:

Ci(kt)= a+bt+ ufk,t) .

Trong d6 u,(k,t) la cdc dai lugng ngiu nhién khong twong quan (nhiéu) va ching ta
c6 thé gia thiét ring n6 c¢6 qui luat phan phéi chudn tic (phan phéi chinh qui), véi cic
k¥ vong todn E(u,(k,t))) déu bang khong, céc phwong sai tuong tng 1a D(u,(k.z)).

Vin dé dat ra 12 uée lugng cdc tham s8 1y thuyét a, b, (i,j=1, ..., N) tir cdc s& liu
thdng ke thuc nghiém. Gia sit v6i méi tuyén bay (i,j) (i,j = 1, ...,N) ta quan sat tai m
thoi diém khéc nhau: t;= 1, + A4, t,=t,+ 4L, ... t,= t,, +At (t,= t,+r. AL, (r=1, ..., m)),
ta duge chi phi theo chuyén bay cia loai mdy bay & tuong tng 1a C(k, t;) C(k, t,), ...,
Ck, t,). Cic tham s6 thuc nghiém trong tng ding dé€ uéc lwong ay, b, laa?, b°;, né
chinh 13 16 gidi clia cdc bai todn khong rang buge (C,) sau:

m
2 (Cykt,) —a; —b; .t} — min ij=1,..,N
r=1
Phuong phap uéc lugng nay goi Ia phuong phap binh phuong bé nhét.

Ta da bi€t véi méi tuyén bay (ij) (i,j=1, ..., N}, gid tri trung binh ctia chi phi theo
chuyén bay cta loai may bay & 1a C,(k,t) duoc tinh theo cdc cong thic:

m

Cyfk, t)y = (1/m). X C,fk, 1) (54)

r=1
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m

t,=(1lm).2't (55)
r=1
Céc d 1ech tiéu chuén diéu chinh ciia chi phi C,(k, ¢ ) dugc tinh theo cdc cong thic:
mn
SUCHkt)] = (Im-1)(X(Cyfkt,) —Cyk, t),f ij=1,..,N (36)
r=1
bat:
m
Gla;, b;) =2 (Cykt,) —a,—b; .t 7 ij=1,..,N
r=1
Dé€ tim 13 giai cla cdc bai todn (C,), ta 14y dao ham riéng theo timg bién:
. m [ - - -
&G(a,, b,) da,;=-2. X (Cykt,) —a;~b,.t,) ij=I,...,N (57)
r=1
m

oG(ay, by ) 0b, = -2 Xt (Cyfkt,) —a; —b;.t,)  ij=I, ., N (58)

r=
Ta c6 dinh 1y sau day dé x4c dinh 1&i giai cia céc bai todn (C,).

Pinh Iy 1.I1: Véi mbi tuyén bay (i,j) (ij=1, ..., N) thi:

m m
b =(2(t, —1,). Cyfkt) ) X (1, = 1, F) (59)
r=1 r=1
a%=Cykt),—b% t, (60)

chinh ia nghiém cua hé phuong trinh:

aG_(aij? bij)/aa,'j =0 l,j = ], o N
a;(aij' bij)ablj =0 iLj=1,...N
Chitng minh dinh 1§ ttong ty nhy chiing minh dinh 1y 1.1
Dinh 1y 2.I:
Véi méi tuyén bay (ij} (ij =1, ..., N), céc hé s8 thuc nghiém a %, b°; cho bdi cic

cong thic (59), (60) 1a 141 giai cha bai todn (C,).
Chitng minh dinh ly nay, tuong tit nhu chiing minh dinh 1y 1.11.
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Tit dinh 1y 2.1I cho ta cdc he s6 cua phuong trinh héi qui tuyén tinh thuc nghiém clia
chi phi chuyén bay theo thdi gian trén cic tuyén bay (i j) (ij = I, ..., N) dugc tinh it
" céc cong thifc sau:

m m

b =(2(t, —t,).Chlt) Y (2(t, —t,F) (61)
r=1 r=1

a o:'j = Cg(kr ) —boij'trb (62)

Véi mbi tuyén bay (ij) (ij = 1, ..., N}, ching ta thu dugc cdc phuong trinh héi qui
tuyén tinh thuc nghiém ctia chi phi chuyén bay cla loai may bay k theo thdi gian ¢
trén cdc tuyén bay (i,j) (ij =1, ..., N) la:

Cikt) =a+b e (63)

Cong thitc (63) cho chiing ta dit bdo chi phf theo thdi gian ¢ clia loai mdt bay & trén
mdi chuyén bay cla tuyén bay (i,j) (i,j = I, ..., N) cia Vietnam airlines theo thdi gian
r. Cong thitc ndy 1a dang udc lugng diém.

Véi mbi chuyén bay (i,j) (i,j=1, ..., N). Ta goi cdc 46 léch gitta gia tri didu tra thuc
nghiém clia chi phi chuyén bay ciia loai may bay £ tai thni diém ¢, so véi chi phi tinh
theo céc cong thidc (63) la:

dCykt,)=Cyfkt)-Ckt) r=12,...m ij=1..N (64)

Véi  C9fk.t,) tinh theo cong thitc (2d’):
Cefkt)=a%+ bt r=12,..m ij=I,.., N (65)

Phuong trinh dudng héi qui thue nghiém cla chi phi chuyén bay theo thai gian ¢
chét lugng t6t, phan énh gin ding v6i phuong trinh héi qui 1y thuyét néu cic
S?[dC (k,t )] phai nh6. M6 hinh 12 phit hop néu cdc do 1ech dC,(k.t,) nho déu vé gid tri
tuyét d6i (c6 ddu phan bs khong theo qui luat).

Van ban chuong trinh gidi quyét bai todn nay:

Chuong trinh gém hai phin chinh: Thi tuc “héi qui” dé x4c dinh c4c tham s& thuc
nghiém, dé 1a c&t 16i cha thuat todn, chuong trinh chinh 1am nhiém vu nhap s6 liéu,
goi thi tuc hdi qui, in k&t qua tinh to4n va du bao.

Dén day c6 thé coi cong viec gidi quyét van dé thit nhat di hoan thanh. Ching ta ¢
thé chuyén sang giai quyét van dé tiép theo con lai, d6 14 udc lugng du bdo chi phi it
nhdt va nhiéu nhdt trén cic tuyén bay véi do tin cay cho phép.
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Tit dinh 1y 2.I1 cho ta c4ac hé s8 cla phuo’ng trinh héi qui tuyén tinh thl_Ic nghiém cita
chi phi chuyén bay theo thdi glan trén céc tuyé’n bay (i,j) (ij = I, ..., N) dugc tinh tir
cac cong thidc sau: ‘

m

bGy=(2(t — 1) C(kt))/(Z(r — 1 ) - (61)
r=1 r=1

a®=Cyk, t), ~b 1, (62)

Vé6i mbi tuyén bay (i) (ij = 1, ..., N), ching ta thu dugc cdc phuong trinh héi qui
tuyén tinh thuc nghiém cua chi phi chuyén bay clia loai mdy bay k theo thoi gian ¢
trén c4c tuyén bay (i,j) (i,j = I, ..., N) la:

Cyfkt) 5a%+bt | (63)
Céng thitc (63) cho chiing ta du bdo chi phi theo thdi gian ¢ cua loai mét bay & trén
mdi chuyén bay cla tuyén bay (i,j) (i,j = I, ..., N) cia Vietnam airlines theo thdi gian
t. Cong thic nay 12 dang uéc luong diém.

Véi mdi chuyén bay (i,j) (i,j=1, ..., N). Ta goi cdc dd léch giita gid tri di€u tra thuc
nghiém ctia chi phi chuyén bay clia loai méy bay k tai thdi diém ¢, so v6i chi phi tinh
theo céc cong thitc (63) la:

dC,(kt) = Cyfkt,) =Cofkt,) r=12,om ij=1,.,N (64)

Vo6 Cf(k,t,) tinh theo cOng thic (2d'):
Cokt)=a% + bt r=12,..m ij=I,..,N (65)

Phuong trinh dudng héi qui thuc nghiém cia chi phi chuyén bay theo thoi gian cé
chit lugng tdt, phan dnh gin ding véi phuong trinh héi qui 1y thuyét néu cac
§?[dC k.t )] phai nhd. M6 hinh 13 phi hop néu cdc do lech dC (k,t,) nhd déu v€ gid tri
tuyét d6i (c6 ddu phan bd khong theo qui luat).

Vidn ban chitong trinh giai quyét bai todn nay:

Chuong trinh gdm hai phan chinh: Thi tuc “héi qui” dé x4c dinh c4c tham s& thuc
nghiém, d6 la cot 161 cla thuat todn, chuong trinh chinh lam nhiém vu nhap s6 liéu,
goi thii tuc héi qui, in két qua tinh todn va di bdo. _

bén dﬁy c6 thé coi cong viéc giai quyét van dé thit nhat di hoin thanh. Ching ta c6
thé chuyén sang giai quyét van d€ ti€p theo cdn lai, d6 12 u6c lugng du bdo chi phi it
nhét va nhiéu nhét trén cdc tuyén bay véi do tin cdy cho phép.
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I1- Bai toan u¢c hrong chi phi it nhat va nhiéu nhit:

" Ta ¢6 thé coi Cyk, 1) 12 mot dai luong nglu nhién ¢6 qui luat phan phdi chudn tic
(phan phéi x4c sut Gauss) véi ky vong E[C (k. t)] ~C{(k, t), va phuong sai la
D[C (k, t)] =S[C,(k, t)]. D& u6c lugng C,(k, t) theo khoang, tic 1a ching ta di tinh
C,"(k, t) va C;""(k, t) v6i mot d9 tin cdy cla udc luong cho biétla P , ta co thé 1am
nhu sau:

Tra bang Lapllass @(u,) = P,/2 , tim dugc u

theo cong thifc da cé trong cdc tai liéu
vé 1y thuyét xac sudt théng ké ta cé:

ij »
o, = u,. S[C (k, 1)]/(m)"? (66)
Vay:
C(k, 1) = ( Cyfk, 1), - @; ) va C7(k, 1) = ( Cyfk, t)y, + ;) (67)
dXu) chinh 12 ham tich phan Lapilass, di c6 bang tra gid tri cia ham nay theo u.
Cong thic (67) cho ta du bdo u6c lugng chi phi it nhit vA nhiéu nhit trén tuyén bay
(i,j) v6i d¢ tin cay cho trude. Pay 1a mot dang uée lugng khoang.

Vén ban chuong trinh gidi quyét bai todn nay:

Chuong trinh gém hai phdn chinh: Thu tuc tinh cdc trung binh miu, phuong sai mau,
... va cdc tham s6 miu cidn thiét theo cic cong thitc (54), (55}, ....(67). Cac cong thirc
(63) va (67) 1a co ban va cdn thiét d€ du bdo chi phi tuyén bay theo thoi gian t dang
diém va dang khoang véi sai s§ tuy chiing ta lta chon cho phit hop véi thuc t€.

Cong viéc cudi cling d6 1a: ta phai di di€u tra théng ké thuc t&€ cdc s6 liéu ddu vao
cu thé clia cic tham s& C,(k, ¢,) 1a chi phi theo chuyén bay trén dudng bay (iy) clia
nam tht ¢, (r=1, 2, ..., m) trudc day tai cdc ban KHTT, TTHK, ... va cdc don vi ¢6 lién
quan, sau dé ti€n hanh tinh todn theo c4c chuong trinh mdy tinh duge xay dung dé tim
ra két qua cla cdc bai todn dat ra. Tir d6 két hop v6i phuong phdp chuyén gia cé thé
cho ké&t qua phit hop v€ chi phi trén cdc tuyén bay ctia hang khong Viét nam.

RS rang doanh thu va chi phi hang khong 1a cdc dai lugng phu thudc chinh vao s6
lugng hanh khach. Nhung méi quan hé phu thudc nay cho dén nay ching ta chira biét
18, do vy chiing ta chi ¢4 thé udc lugng du bdo doanh thu vi chi phi theo thdi gian
bdi cac s8 lieu théng ke thue nghiém theo thdi gian nhu chiing ta di trinh bay & trén.

Tir truéc dén nay ngudi ta vAn ding cdc phuong phdp niy dé tim ra cdc dudng héi
qui thuc nghiém cha cdc dai lugng cin nghién citu duge wéc lugng du bdo theo thdi
gian tit cic s lieu théng ké thuc nghiém cha thuc t€, va két qua thu dugc phan 4nh
kha chinh x4c trung thue so véi thuc t&. |

81



Phan phu luc 1a két qua théng ké s6 li¢u thuc t&€ tit cdc don vi: Ban KHTT, Trung tAm
TK&TH Hang khong. Tir day chiing ta thu duge cic két qua tinh toan s6 luong hanh
khéch, hé s& sit dung gh€, doanh thu va chi phi theo thoi gian bdi cic cong thitc di
trinh bay & cdc phén trén. '

R rang doanh thu va chi phi hang khong 1a cdc dai lugng phu thugc chinh vao sg
lugng hanh khéich. M&i quan hé phu thudc nay cho dén nay ching ta chua biét, do vy
chiing ta wéc lugng du bdo doanh thu va chi phi theo thdi gian béi phuong phép théng
ké thyc nghiém nhur di trinh bay & day.

Tir truée dén nay ngudi ta vin ding phuong phip nay dé€ tim ra cic dudng héi qui
thuc nghiém cho bi€t cic dai lugng cdn nghién ciu duge udc lwgng du bdo theo thoi
gian tir cdc s liéu thong ké 13y tir thuc té.

Chuong V dudi day gém céc s& lidu diéu tra théng ké thuc t& tai cdc don vi: Ban
KHTT, Trung tdm théng k& - tin hoc, so sanh cidc két qua tinh todn truc ti€p va tinh
todn theo cdc cong thiic héi qui tuyén tinh cla s& lugng hanh khéach trén céc tuyén
bay ctia Vietnam Airlines.
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CHUONG V

DU BAO S& LUONG HANH KHACH VAN CHUYEN CUA VIETNAMAIRLINES VA
: KET QUA THU NGHIEM

¥ MG PAU:

Chiing ta di biét van dé wéc Iugng va du bio s6 lugng hanh khach van chuyén trén
t4t ca c4c tuyén bay clia VietnamAirlines déng mot vai trd rat quan trong va can thiét
hién nay ciing nhu trong twong lai d6i véi Tdng cong ty hang khéng Viét Nam. Né&u
ude lugng va du bdo trude duge di€u nay, nd s€ giip cho ching ta giai quyét dugc
nhitg van dé ¢6 lién quan dén cdc tham s6 ddu vao cua cic bai toan 1ap k& hoach van
tai Hang khong va mot s& bai todn kinh t&€ thuc tién khéc ¢ lién quan trong nganh
Hang khong.

Trong chuong I, ndi dung di gidi thiéu moé hinh clia bai todn udc luong dy bio s6
luong hanh khich van chuyén trén cdc tuy&n bay cia Hang khong Viét Nam va
phuong phép tim phuong trinh dudng héi qui tuyén tinh thuc nghiém du béo s6 luong
hanh khich van chuyén trén cdc tuyén bay theo thdi gian (udc lugng diém). Tir d6
ching ta c6 thé wéc lugng s& luong hanh khich van chuyén nhiu nhét va it nhét (uéc
lugng khodng) trén céc tuyén bay clia Hang khong Viét Nam vdi d¢ tin cay (xdc sudt
dam bao) cho trude.

Trong chuong nay, tit cic s& liéu théng ké s6 lugng hanh khich van chuyén thuc t&€
theo thdi gian duge cung cdp tir Trung tdm Thong k& va Tin hoc Hang khong. Chiing
ta phan tich co s& dit liéu nay, va sit dung céc chuong trinh mdy tinh di xay dung cho
phuong phép xac dinh phuong trinh dudng héi qui tuyén tinh thuc nghiém, tinh todn
cho biét két qua du bao s6 lugng hanh khéch van chuyén cia Hang khong Viét Nam
theo thoi gian trén todn mang.

I/ PHAN TiCH CO SO DU LIEU VE SO LUONG HANH KHACH CUA VIETNAM
AI RLINES THEO THOI GIAN:

Duéi day 1a bang dit liéu v€ s Iugng hanh khich cla VietnamAirlines theo timg
théng tir ndm 1995 dén nam 2002, dugc sip x€p trinh tir theo thoi gian:

S6 lugng
HK

Nam

1995

Nam

1996

Nam

1997

Nam

1998

Nam

1999

Nam

2000

Nim

2001

Nam
2002

Théng |

297074

337055

329005

354766

344209

350710

471989

496744

Thing 2

293679 | 352329

349754

332886

347796

387123

450074

533386

Théing 3

315589 | 382490

371896

341968

377307

402138

473224

584837

Thang 4

280434

347727

322965

306113

327947

383270

437818

529958

Thang 5

268948

315351

300350

288614

305284

349592

414158

498271

Théng 6

269113

277611

320507

292764

322413

367331

433057

490653

Thang 7

305589

336576

339215

329446

367569

425443

498367

576712

Thang 8

316690 | 348982

342982

348703

367251

410618

501089

375312

Théing 9

274288

290900

261421

267018

296185

351418

403280

492376

Thing 10

301834

318063

278435

279747

316044

357997

397437

524814

Thang 11

332916

349208

304894

313080

349494

397969

431132

578726

Thang 12

334626

265572

319376

329014

329284

423067

468443

587746
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Viéc sdp x&p sd liéu trinh tu theo thoi gian déng vai tro rdt quan trong, bdi tir d6
quan sé4t ching ta s& nhan thdy chudi s6 liéu 12 mét qua trinh dién bién theo thdi gian -
va ta c6 thé rit ra céc két luan c6 tinh ban chat (tinh tdt y&u) clia qué trinh ngiu nhién
tit nhitng thong tin chia trong chudi thdi gian.

Quan sét tit bang dir lidéu trén chiing ta nhan thdy, s& lugng hanh khéch van chuyén
tit thing | nim 1995 dén thang 12 nam 2002 phét trién ngay cang ting theo thdi gian.
S& lugng hanh khich hang nam c6 tinh muia rit rd rét, tr thing 1 dén thing 3: s6
lrong hanh khéch ting tuong d6i nhanh (day 14 nhiing thdng lan can cta tét nguyén
dan ), tir thing 4 dén thang 5: s lugng hanh khach giam dén, tir thing 6 dén théng 8:
s6 luong hanh khach tang rd rét va giit & midc ting nay én dinh (day chinh 13 nhiing
thing ctia mita du lich hang nim), it thdng 9 dén thdng 12: s6 lugng hanh khich giam
xudng & thang 9 (hét mua du lich), tit thing 10 dén thang 12: s6 luong hanh khach lai
tang din lén. Qua day cho thdy s& lugng hanh khach van chuyén clia Hang khong
Viét Nam phu thuoe vao cdc “mia” khd 15 rét. Diéu ndy din dén trong cong viéc lap
k& hoach vén tai hing ndm ciia VietnamAirlines, cin phai giai quyét theo timg “mtia”
déi v6i cdc vén dé phan luéng bay, diéu hanh bay, 1ap lich bay, phan phi cong, ....

Tir bang dit ligu trén, chiing ta thu dugc s lugng hanh khich van chuyén cla
VietnamAirlines trén toan mang tit nam 1995 d&€n nam 2002:

S6lugng | Nam | Nam Nam | Nam | Nam | Nam | Nam | Nam
HK | 1995 1996 1997 | 1998 | 1999 | 2000 [ 2001 | 2002
3590780 | 3921864 | 3840800 | 3784119 | 4050785 | 4606676 | 5380073 | 6469535

S6 lugng hanh khéch van chuyén clia VietnamAirlines trén toin mang trong 3 thing
6,7, 8 (mua du lich) tir nam 1995 d&n nam 2002:

S6 lugng Nim Nim Nam Nam Niam Nam Nam Nam
HK 1995 | 1996 1997 1998 1999 2000 2001 2002
3thang6,7,8 | 891392 [ 963169 | 1002704 | 970913 | 1057233 | 1203392 | 1432513 | 1642677 |

S6 lugng hanh khéch van chuyén clia VietnamAirlines trén toin mang trong qui 4 tit
nam 1995 d€n nam 2002:

56 lwong | Nam Nim Nam Nam | Nam Nam Nim Nam
HK | 1995 1996 1997 1998 1999 2000 2001 2002
Qui4 | 969376 | 932843 | 902705 | 921841 | 994822 | 1179033 | 1297017 | 1691286

I/ KET QUA THU NGHIEM DU BAO SO LUGNG HANH KHACH VAN CHUYEN CUA
VIETNAMAIRLINES NAM 2003:

Sau day ching t4i 4p dung kiém nghiém c4c céng thitc dua ra trong chuong [ dé du
bdo s6 lugng hanh khach van chuyén trung binh va s& lwong hianh khach van chuyén it
nhét va nhiéu nhit theo thdi gian clia VietnamAirlines trén toan mang vdi d6 tin cay
(xdc sudt ddm bao) 95% trong nam 2003, trong 3 thdng 6, 7, 8 (mua du lich) va qudi 4
nam 2003. Céc k&t qua dur bao s& dugc so sdnh véi cdc bdo cdo s lidu thuc t€ diéu tra
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théng keé tai cic don vi: Trung tam thong ké& va tin hoc Hang khong, Ban k€ hoach thi
trudng.

Vi co sd ddu vao 1a cdc bang théng ké s6 liéu trén, st dung chuong trinh mdy tinh
di xay dung tinh todn theo c4c céng thitc du bio s6 lugng hanh khich van chuyén
trung binh va s6 luong hanh khich van chuyén it nhat va nhiéu nhat theo thoi gian cha
VietnamAirlines trén toan mang, chiing ta thu dugc két qua:

S6 lugng Hanh khach | Trong nam | Trong 3 thang | Trong Qui 4
2003 6, 7, 8 nam 2003 nam 2003

Trung binh 6063077 1589826 1527698
It nhat 5372148 1406598 1338751

(ting voi dg tin cdy 95%)
Nhi€u nhat 6754005 1773053 1716645

(ting véi db tin cdy 95%)

Duéi day 1a mot vi du vé d6 thi minh hoa phuong trinh héi qui tuy&n tinh thuc
nghiém du bio s¢ lugng hanh khdch van chuyén trung binh theo thdi gian ¢, cling céc
diém théng ké thuc t€ s6 lugng hanh khich van chuyén clia ViethamAirlines trén toan

mang trong 3 thang 6, 7, 8 tit nam 1995 dé€n nam 2002, duge v& trén cling mat hé truc
toa do.
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Pudng thing AB 12 d6 thi cha phuong trinh hdi qui tuyén tinh thuc nghiém dir bao
s6 lugng hanh khach van chuyén trung binh theo thoi gian ¢ (nim thi ¢) trong 3 thing
6,7,8 (mua du lich) ctia Vietnam Airlines trén toan mang dugc xdc dinh bdi:

Pax(f) = -196184939,6 + 987393 x ¢
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PHAN 1li

PHAN TiCH VA THIET KE HE THONG PHAN MEM HO TRO LAP KE
HOACH BAY TRONG VAN TAI HANG KHONG CUA TONG CONG TY VA
KET QUA THU NGHIEM

I/ PHAN MEM HO TRQ LAP KE HOACH BAY

Tir cac phuong phdp va thuat todn gidi dé nghi & trén, phdn mém "HO trg lap k&
hoach bay van tai hang khong clia Téng cong ty" di dugc hoan thanh. Phdn mém
dugc x4y dung trén hé di€u hanh Windows (Win 9x, Me, XP, NT, 2000) v6i ngon ngfi
lap trinh MS Visual Basic 6.0. Dit liéu dugc Iwu trif trong cdc File MS Access.

Muc dich cta phin mém nay 1a trg gitip 14p k€ hoach bay van tai hang khong clia
Téng cong ty, tim ra phuong 4n phan ludng bay t6i wu trén todn mang, cu thé 13 tim ra
phu?ong 4n phan bd s& chuyén bay cho timg loai méy bay dang khai théc sir dung trén
cic ching bay toan mang, sao cho vira ddp ting nhu cdu van chuyén sé lugng hanh
khich, vira dam bao cac chi tieu vé k§ thuat nhu gidi han vé gidr bay cua timg loai
may bay trong tudn, ....

Sau day 12 yeu cdu t6i thiéu hé théng, céc chitc ning ctia phdn mém nay:

Yéu cdu hé thong:
a/ Phdn mém: Windows 9x/Me/XP/NT/2000

b/ Phén cing: PC ¢4 cdu hinh t&i thiéu Pentium 100 Mhz, 16 MB RAM Monitor 14',
Card man hinh 1MB.

Cdc chitc ndng chinh cua phin mém

a/Quan 1y va cung cdp sir dung cic chitc ning clia phin mém cho ban K& hoach thi
trudng va ban Di€u hanh bay, cho cdc chuyén gia 14p k& hoach bay.

b/ Co s& dit lidu cla phdn mém duge quan 1y theo nam, mia, thing, ... (ngudi sir dung
cé thé chon ting niam, timg muia, ing thang, ... d€ lam viéc).

¢/Céc bdo cdo chinh bao gém céc bang:

+Bang bido cdo 1: 1a bang két qua tinh todn tir chuong trinh phdn mém "hé trg 1ap k&
hoach bay van tai hang khoéng” cho biét phwong 4n phan bé s& chuyén bay cho timg
loai mdy bay dang khai thic st dung trén titng chang bay trén toan mang va gh& sudt
tuong dng sao cho téng loi nhuan 16n nhat.

+Bang bido cdo 2: 1a bang k&t qua tinh todn vé€ doanh thu, chi phi, lgi nhuan trén ting
ching bay cu thé va tdng doanh thu, téng chi phi va tdng loi nhuin tuong tng trén
toan mang theo phuong dn t6i wu da dugc tim ra tit chuong trinh phidn mém "hé trg 1ap
k& hoach bay van tai hang khong" theo bang béo céo 1.
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d/Chuong trinh phdn mém lwu duge cic phuong 4n khic nhau do chuong trinh phdn
+mém tao ra va dua ra duge cho ngudi sit dung va 1dnh dao cdp trén lya chon phuong
4n t6t nhdt (tuy theo cdc co s& dit liéu duge dua vao)

e/Tao ra cic bdo cdo ddu ra linh hoat, c6 thé thay ddi co sd dit liéu dau vao tuy theo
yéu cdu cia ngudi sit dung.

g/Cdu tnic co s dif liéu dugc thiét k€ ¢6 thé md rong (thém bang, thém truong méi)
d€ nhan thém rang budc mdi hoic cdc bi€n mdéi (khi cé phat sinh). C6 thé bd sung
thém céc chifc ning cla chuong trinh. Chuong trinh ¢6 phan quyén st dung.

Ngoai cdc chifc ning cdn ¢6 huéng din sit dung chi ti€t kem theo phin mém.

Il - PHAN TICH VA THIET KE HE THONG PHAN MEM HO TRO LAP KE HOACH BAY
VAN TAI HANG KHONG VIET NAM:

~__BAN GHI NHAN THAY BOI TAI LIEU

*T - Thém mai S - Sita d3i X - Xoa

Note thay d8i = -




TRANG KY

Ngudi 1ap:

Nqudi kiém tra:

Noudi phe duyét:

Gidi thiéu

Mgt trong nhitng y&u t6 quan trong vao bic nhét cla bai todn phan tich hiéu qua dudng bay theo

tu‘ng loai may bay dé 1a viéc cung cép dit lidu th6ng ké cho bai todn niy. Trong khuon khé trang viét
nay ching té1 xin dua ra ban phén tich chi tit cdc bang cung cédc thube tinh cua nd va cdch tinh
cling nhu phuong phdp tinh tit cac hé thdng khdc dé dua ra dit liéu phuc vu cho bai todn “T6i wu hod
phan luéng bay trén toan mang dudng bay”.

1/Phan tich va thiét k&€ CSDL

Loai may bay
Properties
DateCreated: 27/06/2003 4:58:43 AM Defaultview:
LastUpdated: 11/10/2003 10:19:24 AM OrderByOn:
Crientation: Left-to-Right RecordCount:
Updatable: True
Columns
Name Type
IdLoai Long Integer
AllowZeroLength: False
Adributes: Fixed Size, Auto-Increment

CollatingOrder:

ColumnHidden;

ColumnOrder:
ColumnWidth:

DatalJpdatabie;
OrdinalPosition:

Required:
SourcefFeld:
SourceTable:

TenLoaiMB

AllowZeroLength:

Attributes:
CollatingOrder:

ColumnHidden:

ColumnOrder:
Columnwidth:

DataUpdatable:

Description:
DisptayControl:
IMEMode:

IMESentenceMode: .
OrdinalPosition:

Required:
SourceFeld:

Generai

False

Dafault

Default

False

Q

False

idLoai
tab_LoaiMayBayK

Text
False
Variable Length
General
False
Default
Defauit
False
Ten loai may bay
Text Box
0
3
1
True
TenLoaiMB
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Datashest
True
5

Size

50



Sk

SourceTable:
UnicodeCompression:

AllowZerolength:
Attributes:
CollatingOrder:
ColumnHidden:
ColumnOrder:
Columnwidth:
DataUpdatable:
DecimalPlaces:
Description:
DisplayControl:
OrdinalPosition:
Required:

tab_LoaiMayBayi
True

Integer
False
Fixed Size
General
False
Default,
Default
False
Auto
So ghe cung ung
Text Box
2
False
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Table: tab_LoaiMayBayk

Mk

Gk

SourceFeld:
SourceTahle:

AllowZerolength:
Attributes:
CollatingOrder:
ColumnHidden;
ColumnOrder:
ColumnWidth:
DataUpdatable:
DecimalPlaces:
Description:
DisplayControt:
OrdinalPosition:
Required:
SourceField:
SourceTable:

AllowZeroLength:
Attributes:
ColiatingCrder:
ColumnHidden:
ColumnOrder:
Columnwidth:
DataUpdatabie:
DecimalPlaces:
Description:
DisplayControl:
OrdinalPosition:
Required:
SourceField:
SourceTable:

AllowZeraLength:
Attributes:
CollatingOrder:
ColumnHidden:
ColumnQrder:
Columnwidth:
DataUpdatable:
DecimalPlaces:
Description:
DisplayControl:
OrdinalPosition:
Required:
SourceFeld:
SourceTable;

AllowZerolength:
Artributes:
CollatingOrder:
ColumnHidden:
ColumnQrder:

Monday, October 27, 2003
Page: 40

Sk )
tab_LoaiMayBayK

Bouble 8
False
Fixed Size
General
False
Default
Default
False
Auto
Van toc¢ binh quan thuc te
Text Box
3
False
vk
tab_toaiMayBayK

Integer 2
False
Fixed Size
General
False
Default
Defauit
False
Auto
So may bay dang khai thac su dung
Text Box
4
False
Mk
tab_LoaiMayBayK

Double 3
False
Fixed Size
General
False
Defauit
Default
False
Auto
Quang duang lon nhat co the bay duog
Text Box
5
False
Dj
tab_L caiMayBayK

Double 8
False
Fixed Size
General
False
Default
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C:\Toi_uu\Database\toiuu.mdb
Table: tab_LoaiMayBayK

Name
IdLoai

Columnwidth:

DataUpdatable:

DecimalPlaces:
Description:

DisplayControl:

OrdinalPosition:

Required:
SourceFeld:
SoyrceTable:

Clustered:
DistinctCount:
Foreign:
EgnoreNulls:
Name:
Primary:
Required:
Unigue:
Flelds:

IdLoai

PrimaryKey

Clustered:
DistinctCount:
Foreign:
IgnareNulis:
Name:
Primary:
Requirad:
Unique:
Felds:

IdLoai

TenlLoaiMB

admin

Clusterad:
DistinctCount:
Foreign:
IgnoreNulls:
Name:
Primary:
Required:
Unique:
Felds:
TenLoaiMB

Monday, October 27, 2003
Page: 41
Default ¢
False
Auto
So gia khai thac trung binh lon nhat cho phep cua mot chiec MB loai K
trong 1 tuan
Text Box
6
False
Gk
tab_LoaiMayBayK

Table Indexes

Number of Felds
1

False

5

False

Faise

Idioai

False

False

False

Ascending
1

False

5

False

False

PrimaryKey

True

True

True

Ascending
1

False

25

False

False

TenLoaiMB

False

Faise

True

Ascending
User Permissions

Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Write Definition, Read Data, Insert Data, Update Data, Delete Data

92
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Table: tab_lLoaiMayBayX

Page: 42
Group Permissions
Admins
Users Defete, Read Permissions, Set Permissians, Change Owner, Read Definition,
Write Definition, Read Data, Insert Data, Update Data, Delete Data
2/ Céch 14y dit lidu:

Cich 14y dit liéu
o Nguén g6c dit lidgu: Dt lidu hé thdng RAS
o Pham vi 1dy dit li¢u
e Ldy méu dit liéu nam 2002
o (Cic bang st dung:
s aircraft_type
e aircrafts
s stages
e distances
o Phuéng phép tinh: e - ,
o Tenloaimb: Ldy t trudng aircraft_type bang aircrafts
o sk: ldytr ROUND MAX NVL f 0
NVL ¢ 0O
NVL y 0  bang aircrafts

s vk:
ROUND MAX
distance DECODE
NVL sta_blk_tckt O
01
NVL sta_blk_tckt O
stages st aircrafts ac distances dt
¢ dj: MAX distance dj stages st aircrafts ac distances dt
e gk
ROUND
- MAX
DECODE
NVL sta blk_tckt O
01

NVL sta blk_tckt O

tlr bang stages st aircrafts ac distances dt
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1

Dit ligu

IdLoai TenloaiMB Sk Vk Mk Dj
1 320 153 10980 10 6841
2 321 230 87500 3 6695
3 763 272 20200 7 9198
4 AT7 64 165900 5 4376
5 F70 79 2160 5 1159
Tuyén bay
Properties
DateCreated: 15/10/2003 3:44:51 PM DefaultView:
LastUpdated: 15/10/2003 4:44:35 PM OrderByOn:
Qrientation: Left-to-Right RecordCount:
Updatable: True
Columns
Name Type
IdTuyen. _ .. - Long Integer
AllowZeroiength: Faise
Attributes: Fixed Size, Auto-Increment
CollatingOrder: General
ColumnHidden: False
ColumnOrder: Defauit
Columnwidth: Default
DataUpdatable; False
QOrdinalPosition: 0
Required: False
SourceFeld: IdTuyen
SourceTable: Tab_TuyenbayN
TENTUYENBAY Text
AllowZerolLength: True
Attributes: Variable Length
CollatingOrder: General
ColumnHidden: False
CelumnOrder: Default
CoilumnWidth: Default
Datallpdatable: False
DisplayControi; Text Box
IMEMode: 0
IMESentenceMade: 3
OrdinalPosition: 1
Required: Faise
SourceFietd: TENTUYENBAY
SourceTable: Tab_TuyenbayN
UnicodeCompression: False
B3 Doubie
AllowZerolLength: False
Attributes: Fixed Size
CoilatingOrder: General
ColumnHidden: False
ColumnOrder: Default
Columnwidth: Default
DataUpdatabie: Faise
DecimalPlaces: Auto
DisplayContrei: Text Box
OrdinalPosition: 2
Required: False
ScurcefFeld: B3
SourceTable:

Tab_TuyenbayN

Gk

24.42
24
25.5
24
23.55

Datasheet
False &
82

Size

255



C:\Toi_uu\Database\toiuu.mdb
Table: Tab_TuyenbayN

D]
AllowZeralength:
Attributes:
CollatingOrder:
ColumnHidden;
ColumnOrder:
Columnwidth:
DataUpdatable:
DecimalPlaces:
DisplayControl:
OrdinaiPosition:
Required:
SourceField:
SourceTable:

Name

1dTuyen
Clustered:
DistinctCount:
Foreign:
IgnoreNulls:
Name:
Primary:
Required:
Unigue:
Fields:
idTuyen

PrimaryKey
Clustered:
DistinctCaunt:
Foreign:
IgnoreNulls:
Name:
Primary:
Required:
Unique:
Felds:
IdTuyen

admin

Admins

Users

Double
False
Fixed Size
General
Falsa
Default
Default
False
Auto
Text Box
3
False
03
Tab_TuyenbayN

Table Indexes

Nurmber of Fields
i '

False

82

False

False

1dTuyen

False

False

False

Ascending
1

False

82

False

False

PrimaryKey

True

True

True

Ascending

User Permissions

Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Write Definition, Read Data, Insert Data, Update Data, Deiete Data

Group Permissions

Céch 14y dit lieu

Ngubn gdc dit ligu: D lidu hé théng RAS

Pham vi 14y di li¢u

¢ Liy mlu di liéu nam 2002

Céc bang st dung:

® aircrafts

e aircraft_type

s vw_ofod ofod

e distances dt
Phudng phép tinh:

tentuyenbay MAX bj bj

ofod air_on

Il ofod air_des tentuyenbay

95

Monday, October 27, 2003
Page: 44

8

Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
write Definition, Read Data, Insert Data, Update Data, Delete Data



TO_CHAR first_date 'ww' tuan

SUM

adl

chd

inf

foc

adl_oa

chd_oa

inf_oa

foc_oa
bj
vw_ofod ofod distances dt

first_date fdate
ofod air_ori  dt air_ori
ofod air_des dt air_des

TO_CHAR first_date "WW'
ofod air_ori

It ofod air_des
TO _CHAR first_date 'ww'

96

tdate

POl‘ l53l

SUM
adl
chd
inf
foc
adl oa
chd_oa
inf_oa
foc_oa
0
tentuyenbay
MAX by 10
Dit 1ié}u
idTuyen TENTUYENBAY BJ DJ
1 BKKHAN 1050 982
2 BKKSGN 1221 741
3 BMVDAD 210 374
4 BMVSGN 257 260
5 CANHAN 236 799
6 CANSGN 432 1543
7 LCADBMV 189 374
8 DADHAN 2109 606
10 DADNHA 382 437
11 DADPXU 216 244
12 DADSGN 3103 606
13 DINHAN 322 301
14 DLISGN 368 214
15 HANBKK 977 982
16 HANCAN 179 799
17 HANDAD 2368 606
18 HANDIN 305 301
20 HANHUI 1430 549



21
22
24
25
26
27
29
32
a3
34
35
36
37
38
39
40
41
43
44

.‘.45_

46
47
48
49
50
51
52
53
54
55
56
57
58
60
61

62

64
65
66
67
68
69
70
71

73
74
75
76
77
78
79
81

82

HANXMG
HANNHA
HANPEK
HANSGN
HANSQH
HANSVO
HANVTE
HPHSGN
HUIHAN
HUISGN
KHHSGN
KMGHAN
KULSGN
MELSGN
NHADAD
NHAHAN
NHASGN
PEKHAN
PNHSGN

PQCVKG
PXUDAD
PXUSGN
REFSGN
SGNBKK
SGNBMV
SGNCAN
SGNDAD
SGNDLI
SGNHAN
SGNHPH
SGNHUI
SGNKHH
SGNKUL
SGNMEL
SGNNHA
SGNPNH
SGNPQC
SGNPXU
SGNREP
SGNSIN
SGNSYD
SGNTPE
SGNUIH
SINSGN
SQHHAN
SVOHAN
SYDSGN
TPEHAN

TPESGN -

UIHSGN
VKGPQC
VTEHAN

PQCSGN
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204
487
146

8234

168
128
221
562
1123
1576
421
203
489
360
323
501
1221
158
670
594
281
237
189
1198
1333
275
318
2582
372
8262
561
1331
439
669
364
1148
794
5756
202
1270
937
367
85686
340
819
200
154

379 -

552
794
345
285
218

544
1039
2346
1159

145
6725

494

1111
549
631

1961
544

1022

6695
437

1039
318

23486
213

- 300

125
244
384
422
741
260
1543
606
214
1159
1111
631
1961
1022
6695
318
213
300
384
422
1094
6841
22086
430
1094
145

6725
6841

1661
2206
430
125
494



Tuyén loai

Properties
DateCreated: 27/06/2003 5:12:01 AM DefaultView:
LastUpdated: 11/10/2003 10:04:25 AM OrderByOn:
Orientation: Left-to-Right RecordCount:
Updatable: True )
Columns
Name Type
jiv} Long Integer
AllowZerolength: False
Attributes: Fixed Size, Auto-Increment
CollatingOrder: General
ColumnHidden: False
ColumnOrder: Default
ColumnWidth: Default
DataUpdatabie; False
OrdinalPosition: 0
Required: False
SourceReld: ID
SourceTable: Tab_Tuyentoai
TenloaiMB Text
AllowZerolength: True
Attributes: Variable Length
CollatingOrder: General
ColumnHidden; False
ColumnQOrder: Default
Columnwidth: Default
DataUpdatable: False
Description; Ten Loai MB
DisplayControl: Text Box
IMEMode: 0]
IMESentenceMode: 3
OrdinalPosition: 3
Reguired: True
SourceFieid: TenLoalMB
SourceTable: Tab_Tuyenloai
UnicodeCornpression: True
TenTuyenBay Text
AllowZerolLength: True
Attributes: Variable Length
CollatingOrder: General
ColumnHidden: False
ColumnOrder: Default
ColumnWidth: Default
Datatpdatable: Faise
Description: Ten Tuyen Bay
DisplayControl: Text Box
IMEMode: 0
IMESentenceMode: 3
OrdinalPosition: 4

98

Datasheet
False
238
Size
4
50
50
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Table: Tab_TuyenLoai

Name
(3}

Attributes:
CollatingOrder:

ColumnHidden:

ColumnOrder:
Columnwidth:

DataUpdatabie:

DecimalPlaces:
Description:
DisplayControl:

OrdinalPosition:

Required:
SourceFeid:
SourceTable:

Clustered:
DistinctCount:
Foreign:
IgnoreNulls:
Name:
Primary:
Required:
Unique:
Felds:

D

PrimaryKey

Clustered:
DistinctCount:
Foreign:
IgnoreNulls;
Name:
Primary:
Required:
Unique:
Fieids:

1D

TenLoaiMB

TenTuyen

Clustered:
DistinctCount:
Foreign:
IgnoreNulis:
Name:
Primary:
Required:
Unique:
Fields:
TenlLoaiMB

Clustered:
DistinctCount:
Foreign:

Monday, October 27, 2003
Page: 48
Fived Size
General
False
Default
Default
False
Autp
Tan suat bay it nhat cua [aoi MB k tren tuyen ij
Text Box
8
False
Fmin
Tab_Tuyenloai

Table Indexes

Number of Feids

i
False
238
False
False
1D
False
False
False

Ascending
1

Faise

238

False

False

PrimaryKey

True

True

True

Ascending
1

False

6

False

False

TenLoaiMB

False

False

False

Ascending
1

. False

122
False

160
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Table: Tab_Tuyenloai Page: 49

IgnoreNulls: False

Name: TenTuyen

Primary: False

Reguired: False

Unique: False

Felds:

TenTuyenBay . Ascending

User Permissions
admin Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,

Write Definition, Read Data, Insert Data, Update Data, Delete Data
Group Permissions

Admins
Users Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Write Definition, Read Data, Insert Data, Update Data, Delete Data
Céch 14y dit liéu

o Ngubn g6c dif ieu: Dit liéu h¢ théng RAS
o Pham vi 14y dit iéu
o L&y miu dif liéu nam 2002
o Céc bang sir dung:
e aircraft_type
e aircrafts
® stages st
e vw_ofod

o Phuéng phép tinh:

tenloaimb tentuyenbay SUM bh bh SUM If i
SUM fmax fmax SUM fmin fmin
ac alrcraft_type tenloaimb

st air_on
Il st air_des tentuyenbay
minute_to_hour

SUM

hour_to_minute NVL sta blk tckt O

COUNT
COUNT

bh
O1If 0fmax O fmin
stages st aircrafts ac
st act_reg ac register_number
ac aircraft_type stair_or
Il st air_des

ac aircraft_type tenloaimb
st air_ori
|l st air_des tentuyenbay 0 bh
ROUND
SUM
adl

101



chd

inf
adl_oa
chd_oa
inf oa

SUM
NVL stf seat 0
NVL stc_seat O
NVL sty_seat 0

if
0 fmax O fmin '
stages st aircrafts ac vw_ofod ofod
st acr_teg ac register_number
ofod air_ori st air_ori
st first_date ofod first_date
st flight_number ofod flight_number

st flight_number "VN%'
TO_CHAR st first_date "WW' 01" '53
st first_date fdate tdate

NVL stf _seat 0
NVL stc_seat 0
NVL sty seat 0 0
ac aircraft_type st air_ori
[l st alr des

tenloaimb tentuyenbay Obh O MAX st fmax
0 fmin
ac aircraft_type tenloaimb
st air_ori
Il st air_des tentuyenbay
TO_CHAR first_date "WW' ww COUNT

st
stages st aircrafts ac
stacr_reg ac register_number

flight_number "VN%'
TO_CHAR first_date "WW'
01 '53
first_date fdate tdate
ac aircraft_type
st air_ori
Il st air_des

TO_CHAR first_date "WW'
tenloaimb tentuyenbay

tenloaimb tentuyenbay 0 bh OIf 0 fmax
MIN st fmin
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ac aircraft_type tenloaimb
st air_ori
Il st air_des tentuyenbay
TO_CHAR first_date "WW' ww COUNT

st
stages st aircrafts ac
stacr_reg ac register_number

flight_number 'VN%'
TO_CHAR first_date "WW'
‘01" '53°
first_date fdate tdate
ac aircraft_type
st air_ori
[l st air des

TO_CHAR first_date "WW'
tenloaimb tentuyenbay
tenloaimb tentuyenbay

SUM bh 0
SUM If 0
SUM If 1
SUM fmax 0O
SUM fmin 0O
tenloaimb tentuyenbay
Dit liéu
ID TenloaiMB TenTuyenBay IDTuyen IDLoai Bh Lf
2 320 BKKHAN 1 1 1.43
3 320 BKKSGN 2 1 1.27
88 763 BKKSGN 2 3 1.27
151 AT7 BMVDAD 3 4 1.03
152 AT7 EMVSGN 4 4 0.54
4 320 CANHAN b 1 2.56
5 320 CANSGN 6 1 4.12
153 A77 DADBMYV 7 4 1.11
6 320 DADHAN 8 1 1.1
60 321 DADHAN 8 2 1.09
154 AT7 DADHAN 8 4 1.45
205 F70 DADHAN 8 b 1.15
156 AT7 DADNHA 10 4 1.19
187 AT7? DADPXU 11 4 0.49
8 320 DADSGN 12 1 1.1
61 321 BADSGN 12 2 4.16
91 763 DADSGN 12 3 1.1
158 AT7 DADSGN 12 4 1.45
207 F70 DADSGN 12 5 1.15
207 F70 DADSGN 12 5 1.18
160 AT7 DINHAN 13 4 0.58
161 AT7 DLISGN 14 4 0.49
9 320 HANBKK 15 1 1.46
11 320 HANCAN 16 1 6.03
13 320 HANDAD 17 1 1.12.
62 321 HANDAD 17 2

1.11
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0.58
0.62
0.56
0.69
0.64
0.67
0.76
0.36
0.81

0.74

0.61
0.75
0.42
0.39

0.8
0.78
0.76
0.86
0.69
0.69

0.9
0.84
0.53

0.5
0.88
0.81

Fmax

14
14
4
6
7
6
11
6
14
15
2}
5
11
6
24
3
10
14
5
5
7
12
14

- 6

14
14

Fmin

-
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162
208
163
94
16
165
209
18
166
210
19
22
66
100
169
101
171
214
26
215
27
173
28
70
174
218
31
33
34
74
109
175
176
220
177
221
36
178
222
180
181
182
184
39
185
225
40
114
186
41
42
76

116

187

AT?
F70
AT?
763
320
AT7
F70
320
AT?7
F70
320
320
321

763
AT7
763
AT7
F70
320
F70
320
AT7
320
321

AT7
F70
320
320
320
321

763
AT7
AT7
F70
AT?
F70
320
AT7
F70
AT7
AT7
AT?
AT7
320
AT7?
F70

320
763
AT7
320
320
321

763
AT7

HANDAD
HANDAD
HANDIN
HANDXB
HANHUI
HANHUI
HANHUI
HANKMG
HANNHA
HANNHA
HANPEK
HANSGN
HANSGN
HANSGN
HANSQH
HANSVO
HANVTE
HANVTE
HPHSGN
HPHSGN
HUIHAN
HUIHAN
HUISGN
HUISGN
HUISGN
HUISGN
KHHSGN
KMGHAN
KULSGN
KULSGN
MELSGN
NHADAD
NHAHAN
NHAHAN
NHASGN
NHASGN
PEKHAN
PNHSGN
PNHSGN
PQCSGN
PQCVKG
PXUDAD
PXUSGN
REPSGN
REPSGN
REPSGN
SGNBKK
SGNBKK
SGNBMV
SGNCAN
SGNDAD
SGNDAD
SGNDAD
SGNDAD

17
17
18
19
20
20
20
21
22
22
24
25
25
25
26
27
29
29
32
32
33
33
34
34
34
34
35
36
37
37
38
39
40
40
41
41
43
44
44
45
46
47
48
49
49
49
50
50
51
52
53
53
53
53
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1.44
1.13
1.07
7.22
1.08
1.37
1.08
1.32
2.42
1.46
3.19
1.57
3.57
1.59
0.53
10.56
B.57
1.05
1.52
1.6
1.06
1.44
1.13
1.13
1.63
1.186
3.02
1.46
1.49
2.09
8.06
1.12
2.4
1.47

0.51
3.42

0.46

0.35
0.47

0.58
.02

.26
.24

R T

6.59

9.32

0.83
0.87
0.86
0.44
0.79
0.79
0.79
0.45
0.93
0.81
0.34
0.66
0.62
0.76
0.74
0.53
0.35

0.3
0.77
0.86
0.61

0.8
0.88
0.72

0.9

c.9
0.84
0.43
0.42

0.4
0.46
0.68
0.91
0.83

0.9
0.83
0.24
0.62
0.33
0.89
0.95
0.81
0.65

0.6
0.67
0.58
0.68
0.57

0.4
0.68
0.63
0.62
0.63

0.8
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226
188
43
77
120
44
228
45
78
189
47
48
80
123
190
- 230
191
231
192
193
51
194
232
53
127
54
128
196
233
56
198
188
130
131
57
68
133
199
235
202
203
237

F70
AT7
320
321

763
320
F70
320
321

AT7
320
320
321

763
AT7?
F70
AT7
F70
AT7
AT7

320

AT7
F70
320
763
320
763
AT7
F70
320
AT7
AT7
763
763
320
320
763
AT7?
F70
AT7?
AT7?
F70

Doanh thu

DateCreated:
LastiUpdated:
Orientation:
Updatable:

Name

Id

SGNDAD 53 5
SGNDLI b4 4
SGNHAN 55 1
SGNHAN b5 2
SGNHAN 55 3
SGNHPH 56 1
SGNHPH 56 5
SGNHUI 57 1
SGNHUWI 87 2
SGNHW 57 4
SGNKHH 58 1
SGNKUL 60 1
SGNKUL 60 2
SGNMEL 61 3
SGNNHA 62 4
SGNNHA 62 5
SGNPNH 64 4
SGNPNH 64 5
SGNPQC 65 4
SGNPXU 66 4
SGNREP 67 1
SGNREP 67 4
SGNREP 67 5
SGNSIN 68 1
SGNSYD 69 3
SGNTPE 70 1
SGNTPE 70 3
SGNUIH 71 4
SGNUIH 71 5
SINSGN 73 1
SCHHAN 74 4
SQHHAN 74 4
SVOHAN 75 3
SYDSGN 76 3
TPEHAN 77 1
TPESGN 78 1
TPESGN 78 3
UIHSGN 79 4
- — -UIHSGN 79 5
VKGPQC 81 4
VTEHAN 82 4
VTEHAN 82 5
Properties
27/06/2003 5:14:53 AM DefaultView:
16/10/2003 9:42:25 AM OrderByOn:
Left-to-Right RetordCount:
True
Columns
Type
tong Integer
AllowZeroLength: False
Attributes: Fixed Size, Auto-Increment
CollatingOrder: General
ColumnHidden: False
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1.15 0.7
0.51 0.78
2 074
5.38  0.79
204  0.76
1.56 0.8
1.6 0.93
1.2 0.71
1.2 0.7
1.56 0.8
255 0.9
1.46  0.91
1.62  0.79
8.47  0.84
1.09 0.6
0.54  0.82
1.22  0.62
0.47  0.25
1.02 058
113 0.32
1 0.75
2.51 0.7
1 0.69
1.49  0.61
9.08  0.81
3.23  0.76
5.18  0.66
1.27  0.82
1.05  0.67
1.54  0.43
0.47  0.84
0.47  0.84
9.16  0.32
8.21 0.48
3.33 0.96
3.3  0.68
4.09  0.61
1.1 . 0.81
1.03  0.77
0.38  0.45
6.03  0.55
1.04  0.75

Datasheet
False
205

Size
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ColumnOrder:
ColumnWidth:
DataUpdatabie:
OrdinalPosition:
Required:
SourceFeld:
SourceTable:

TenLoaiMB

AllowZeroLength:
Attributes:
CollatingOrder:
ColumnHidden:
ColumnOrder:
ColumnWidth:
DataUpdatable:
DisplayControl:
IMEMode:
IMESentenceMode:
Ordinal|Position:
Required:
SourceReld:
SourceTable:

UnicodeCompression:

TenTuyenBay

AllowZeroLength:
Attributes:
CollatingOrder:
ColumnHidden:
ColumnOrder:
ColurnnWidth:
DataUpdatable:
DisplayControl:
IMEMode:
IMESentenceMode:
OrdinalPosition:
Required:
SourceField:

Default
Defautt

False

0

False

1d
tab_DoanhThu

Text
True
Variable Length
General
False
Default
Default
False
Text Box
0
3
1
True
TenLoaiMB
tab_DoanhThu
True

Text
True
Variable Length
General
False
Default
Default
False
Text Box
0
3
2
True
TenTuyenBay
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Table: tab_DoanhThu

Rv

So_Khach

Name
id

SourceTabie:

UnicodeCompression:

AllowZeroLength:

Attributes:
CollatingOrder:

ColumnHidden:

ColumnOrder:
Columnwidth:

Datalpdatabie:

DecimalPlaces:
Description:

DisplayControl:

QOrdinalPosition:

Required:
SourceFeld:
SourceTabie:

AllowZerol_ength;

Attributes:
CollatingOrder:

ColumnHidden:

ColurmnnOrder;
Columnwidth:

DataUpdatable:

DecimatPlaces:
Description:
DisptayControl:

OrdinalPosition:

Required:
SourceField:
SourceTable:

Ciustered:
DistinctCount:
Foreign:
IgnoreNulls:
Name:
Primary:
Required:
Unigue:
Felds:

Id

PrimaryKey

Clustered:
DistinctCount:
Foreign:

Monday, October 27, 2003
Page: 37

tab_DoanhThu
True

Double 8
False
Fixed Size
General
False
Defauft
Defauit
False
Auto
Thu nhap van chuyen hanh khach tren mot chuyen bay cua loai MB k
tren tuyen bay jj
Text Box
3
False
Rv
tab_DoanhThu

Double 8
False
Fixed Size
General
False
Default
Default
False
Auto
So khach
Text Box
4
False
So_Khach
tab_DoanhThu

Table Indexes

Number of Felds
1

False

205

False

False

Id

False

False

False

Ascending
1

False

205

False
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Table: tab_DoanhThu

IgnoreNulls:
Name:
Primary:
Required:
Unique:
Felds:

Id

TenloaiMB

Clustered:

DistinctCount:

Foreign:
IgnoreNulis:
Name:
Primary:
Required:
Unique:
Fieids:
TenlLoaiMB

TenTuyenBay

admin

Clustered:

DistinctCount:

Foreign:
IgnoreNulls:
Name:
Primary:
Required:
Unique:
Felds:
TenTuyenBay

Admins

Users

Monday, October 27, 2003
Page: 38

Faise
PrimaryKey
True
True
True

Ascending
1

False

33

False

False

TenloaiMB

False

False

False

Ascending
1
False
262
False
False
TenTuyenBay
False
False
False

Ascending
User Permissions
Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Write Definition, Read Data, Insert Data, Update Data, Delete Data
Group Permissions

Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Write Definition, Read Data, Insert Data, Update Data, Delete Data

Cach 1y dit lieu

o Ngubn g6c dit lidu: D liéu hé théng RAS

o Pham vi ]ldy dit li¢u

o Céc bang sir dung:
aircraft_type

o Phudng phép tinh:

L&y mAu di liéu nam 2002

aircrafts
ofods

flt_revenues

Ir_details

NVL frev aircraft_type "XXX' tenloaimb

ofods air_ori

Il ofods air_des tentuyenbay
ROUND

SUM NVL revrev vnd O

¢

v

ROUND

SUM total_doc

SUM total_doc

COUNT ofods id
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so_khach
ofods flt_revenues frev fr_details rev
ofodsid frev ofod_id
frevid revfr_id

ofods first_date TO_DATE
'01/01/2002'
'dd/mm/yyyy'
TO_DATE
'31/01/2002'
'dd/mm/yyyy'
aircraft_type ofods air_ori
Il ofods air_des
Dir liéu
ID TenlLoaiMB TenTuyenBay IDTuyen
1 320 BKKHAN 1
2 320 BKKSGN 2
90 763 BKKSGN 2
130 AT7 BMVDAD 3
131 AT7 BMVSGN 4
3 326 CANHAN 5
4 320 CANSGN 6
132 AT7 DADBMV 7
5 320 DADHAN 8
54 321 DADHAN 8
133 AT7 DADHAN 8
180 F70 DADHAN 8
134 AT7 DADNHA 10
135 AT7 DADPXU 11
7 320 DADSGN 12
55 321 DADSGN 12
93 763 DADSGN 12
136 AT7 ‘DADSGN 12
o181 F70 DADSGN 12
18 F70 DADSGN 12
138 AT7 DINHAN 13
139 AT7 DLISGN 14
8 320 HANBKK 15
9 320 HANCAN 16
10 320 HANDAD 17
56 321 HANDAD 17
140 AT7 HANDAD 17
182 F70 HANDAD 17
141 AT7 HANDIN 18
98 763 HANDXB 19
12 320 HANHUI 20
142 AT7 HANHUI 20
183 F70 HANHUI 20
14 320 HANKMG 21
143 AT7 HANNHA - 22

F
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Rv
1826518
1459098
1828208

405757
341040
1886092
2257285
408208
634378
670914
663486
644961
511639
294392
764880
777344
713556
793084
762198
762198
333325
417242
1824452
2025412
661949
660200
680954
595120
325943
16527323
799323
798910
811489
1087478
954834



184
16
17
60
89

145

101

146

186
23

187
24

147
25
65

148

188
28
28
31
67
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148

180

189

151

180
32

163

192

165

166

157

168

34

159
184
35
107
160
36
37
69
109
161
185
162
38
70
111
40
196
41
72

F70
320
320
321
763
AT7
763
AT?7
F70
320
F70
320
AT7
320
321
AT7
F70
320
320
320
321
763
AT?
AT7
F70
AT7?
F70
320
AT7
F70
AT7
AT7
AT7
AT?
320
AT7?
F70
320
763
AT7
320
320
321
763
AT7
F70
AT7
320
321
763
320
F70
320
321

HANNHA
HANPEK
HANSGN
HANSGN
HANSGN
HANSQH
HANSVO
HANVTE
HANVTE
HPHSGN
HPHSGN
HUIHAN
HUIHAN
HUISGN
HUISGN
HUISGN
HUISGN
KHHSGN
KMGHAN
KULSGN
KULSGN
MELSGN
NHADAD
NHAHAN
NHAHAN
NHASGN
NHASGN
PEKHAN
PNHSGN
PNHSGN
PQCSGN
PQCVKG
PXUDAD
PXUSGN
REPSGN
REPSGN
REPSGN
SGNBKK
SGNBKK
SGNBMV
SGNCAN
SGNDAD
SGNDAD
SGNDAD
SGNDAD
SGNDAD
SGNDLI
SGNHAN
SGNHAN
SGNHAN
SGNHPH
SGNHPH
SGNHU!

SGNHUI

110

22
24
25
25
25
26
27
29
29
32
32
33
33
34
34
34
34
35
36
37
37
38
39
40
40
41
41
43
44
44
45
46
47
48
49
49
49
50

~B0

51
52
53
53
53
53
53
54
55
55
55
66
56
57
57

962946
3219108
1243942
1255197
1194468

142808
4926053
1297117
1176285
1013595

930606

773926

792897

769560

793573

765342

828272
2549430

986450
1879230
2017317
3776295

486594

907193

973795

478784

481420
3209655

805882

825631

482476

222079

288531

420231

825348

905636

809743
1494760
1494562

337539
2468897

702953

664118

669122

729314

748773

438597
1192900
1214573
1176001
1046839
1082852

676020

655285



163 AT7 SGNHU; 57
43 320 SGNKHH 58
44 320 SGNKUL 60
73 321 SGNKUL 60
115 763 SGNMEL 61
164 AT7 SGNNHA 62
197 F70 SGNNHA 62
1656 AT7 SGNPNH 64
198 F70 SGNPNH 64
166 AT7 SGNPQC 65
167 AT7 SGNPXU 66
46 320 SGNREP 67
168 AT7 SGNREP 67
199 F70 SGNREP 67
47 320 SGNSIN 68
117 763 SGNSYD 69
48 320 SGNTPE 70
118 763 SGNTPE 70
169 AT7 SGNUIH 71
200 F70 SGNUIH 71
50 320 SINSGN 73
172 AT7 SQHHAN 74
172 AT7 SQHHAN 74
120 763 SVOHAN 75
122 763 SYDSGN 76
52 320 TPEHAN 77
53 320 TPESGN 78
123 763 TPESGN 78
173 AT7 UIHSGN 79
202 F70 UIHSGN 79
175 AT7 VKGPQC 81
177 AT7 VTEHAN 82
203 F70 VTEHAN 82
Chi phi
Properties
DateCreated: 27/06/2003 5:24:49 AM DefaultView:
LastUpdated: 16/10/2003 9:50:32 AM CrderByOn:
Orientation: Left-to-Right RecordCount: _
Updatable: True
Columns
Name Type
o) Long Integer
AllowZerolLength: False
Attributes: Fixed Size, Auto-Increment
CollatingOrder: General
ColumnHidden; False
ColumnOrder: 1
ColumnWidth; Default
DataUpdatable: False
OrdinalPosition: 0
Required: False
SourceFeld: 1D
SourceTable: tab_ChiPhi
TenLoaiMB Text
AllowZerolength: True _
Attributes: Variable Length
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Datasheet

766747
2768289
2406522
2038318
4712285

4594586

432223

807144

904738

442542

414085

693263
1020420

990413
2180349
4580523
2402648
24183656

382114

413162
2014472

137568

137568
5861500
3772507
25655482
2145133
2167015

385260

447836

212985
1268462
11575833

Size
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CollatirigOrder:
ColumnHidden:
ColumnOrder:
Columnwidth:
DataUpdatable:
DisplayControl:
IMEMode:
IMESentenceMode:
OrdinalPosition:
Required:;
SourceFieid:
SourceTable:

UnicodeCompression:

TenTuyenBay

AllowZeroLength:
Attributes;
CollatingOrder:
ColumnHidden:
ColumnOrder:
Columnwidth:
DataUpdatable:
DisplayControl:
IMEMode:
IMESentenceMode;
OrdinalPosition:
Required:
SourceReld:

General
False
Default
Defauit
False
Text Box
0

3

3

True
TenLoaiMB
tab_ChiPhi
True

Text
True
Variable Length
General
False
Default
Default
False
Text Box
0
3
4
True
TenTuyenBay
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Monday, October 27, 2003
Table: tab_ChiPhi

Page: 33

SourceTable; tab_ChiPhi
UnicodeCompression: True

Cp_XD Double 8
AllowZeroLength: False
Attributes: Fixed Size
CollatingOrder: Generat
ColumnHidden: False
ColumnOrder: Default
ColumnWidth: Default
DataUpdatable: False
DecimalPlaces: Auto
Description: Chi phi xang dau van chuyen hanh khach cua ioai MB k tren tuyen ij
DisplayControl: Text Box
OrdinalPosition: 5
Required: False
SourceField: Cp_XD
SourceTable; tab_ChiPhi

Cp_DV Double 8
AllowZeroLength: False
Attributes: Fixed Size
CollatingOrder: General
CotumnHidden: False
ColumnOrder: Default
ColumnWidth: Default
DataUpdatable: False
DecimalPlaces: Auto
Description: Chi phi dich vu ve chuyen bay cuz loai MB k tren tuyen ij
DisplayControl; Text Box
OrdinalPosition: 6
Required: False
SourceField: Cp_DV
SourceTabie: tab_ChiPhi

Cbh Double B
AllowZerolLength: False :
Attributes: Fixed Size
CollatingOrder: General
ColumnHidden: False
ColumnQOrder: Default
ColumnWidth: Default
DataUpdatable: False
DecimalPlaces: Auto
Description: Chi phi binh quan cho mot gio bay cua loai MB k ten tuyen bay ij
DisplayControl: Text Box
OrdinalPosition: 7

__ Required: Faise - : T

SourceField: Cbh
SourceTable: tab_ChiPhi

Bh Double 8
AllowZerolength: False
Attributes: Fixed Size
CollatingOrder: General
ColumnHidden: False
ColumnOrder: Default
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Tabie: tab_ChiPhi

Columnwidth:

DataUpdatable:

DecimaiPlaces:
Description;
DisplayControl:

OrdinalPosition:

Required:
SourceFieid:
SourceTable:

Name

1D
Clustered:

- DistinctCount:
Foreign:
IgnoreNulis:
Name:
Primary:
Required:
Unique:
Fieids:

ID
PrimaryKey
Clustered:
DistinctCount:
Foreign:
IgnoreNulls:
Name:
Primary:
Required:
Unique:
Felds:
1D
TenlLoaiMB
Clustered:
DistinctCount:
Foreign:
IgnoreNulls:
Narme:
Primary:
Required:
Unique:
Fields:
TenlLoaiMB
TenTuyenBay
Clusterad:
DistinctCount:
Foreign:
IgnoreNulis:
Name:
Primary:
Required:

Monday, October 27, 2003
Page: 34

Default

False

Auto

Gio bay binh quan cho mot chuyen bay cua laoi MB K tren tuyen ij
Text Box

8

False

Bh

tab_ChiPhi

Table Indexes

Nurnber of Felds
1

False

243

False

False

1D

False

False

False

Ascending
1

False

243

False

False

PrimaryKey

True

True

True

Ascending
1

False

10

False

False

TenLcaiMB

False

False

False

Ascending

1
False
105 T
False
False
TenTuyenBay
False
False
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Table: tab_ChiPhi

Unigue:

Helds:
TenTuyenBay

admin

Admins
Users

Monday, October 27, 2003
Page: 35

False

Ascending
User Permissions
Delete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Write Definition, Read Data, Insert Data, Update Data, Delete Data
Group Permissions

Deiete, Read Permissions, Set Permissions, Change Owner, Read Definition,
Wwrite Definition, Read Data, Insert Data, Update Data, Delete Datz

Cach 14y dit liéu

o Ngudn g6c dit liéu: Dif liéu tir Ban KHTT

o Pham vi 18y di liéu

e Ldy mau dit liéu nam 2003

138
141
142

144
145

32
33
356
36
38

66
67
68
70
71
64

10
113
116
40
41
43
44
11
147
45
47
48
119
49

Dit liéu
TenLoaiMB TenTuyenBay I1DTuyen IDLoai Cp XD Cp DV
320 BKKHAN 1 1 1312.18 10
320 BKKSGN 2 1 1079.17 10
763 BKKSGN 2 3 1892.32 10
AT7 BMVDAD 3 4 285.6 2
AT7 BMVSGN 4 4 235.73 2
320 CANHAN 5 1 1885.22 10
320 CANSGN 6 1 2752.75 10
AT7 DADBMV 7 4 285.6
320 DADHAN 8 1 1270.75
321 DADHAN 8 2 1368.5
AT7 DADHAN 8 4 435.2
F70 DADHAN 8 5 977.5
AT7 DADNHA 10 4 340
AT7 DADPXU 11 4 222.13
320 DADSGN 12 1 1289.17
32 DADSGN 12 2 1388.33
763 DADSGN 12 3 2380
AT7 DADSGN 12 4 448.8
F70 DADSGN 12 5 9384 _
F70 DADSGN 12 5 677.73
AT7 DINHAN 13 4 272
AT7 DLISGN 14 4 222.13
320 HANBKK 15 1 1841.67
320 HANCAN 16 1 1639.08
320 HANDAD 17 1 1252.33
321 HANDAD 17 2 1348.67
AT7 HANDAD 17 4 439.73
F70 HANDAD 17 5 964.47
AT7 HANDIN 18 4 272
763 HANDXB 19 3 14212 1
320 HANHUI 20 1 1289.17
AT7 HANHUI 20 4 444 .27
F70 HANHUI 20 5 912.33
320 HANKMG - 21 1 1657.5
AT7 HANNHA 22 4 738.93
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50

150
93
94
95
12

156

121

122

100

101
52
54
72
73
74
756

160

163

229

230

233
56
58
59
60
&1

164

124

125
13
14
15
16

126

127

128

167

168 -

17
170
77
78
79
81
82
19
103
104
105
110
111
B3
84

F70
320
320
321
763
AT7
763
AT7

F70 -

320
F70
320
AT?7
320
321

AT?
F70
320
320
320
321

763
AT?
AT7
F70
AT7
F70
320
AT?
F70
AT7
AT7
AT7
AT7
320
AT7
F70

320
763
AT7
320
320
321

763
AT?7
F70

AT7
320
321

763
320
F70

320
321

HANNHA
HANPEK
HANSGN
HANSGN
HANSGN
HANSQH
HANSVO
HANVTE
HANVTE
HPHSGN
HPHSGN
HUIHAN
HUIHAN
HUISGN
HUISGN
HUISGN
HUISGN
KHHSGN
KMGHAN
KULSGN
KULSGN
MELSGN
NHADAD
NHAHAN
NHAHAN
NHASGN
NHASGN
PEKHAN
PNHSGN
PNHSGN
PQCSGN
PQCVKG
PXUDAD
PXUSGN
REPSGN
REPSGN
REPSGN
SGNBKK
SGNBKK
SGNBMV
SGNCAN
SGNDAD
SGNDAD
SGNDAD
SGNDAD
SGNDAD
SGNDL!
SGNHAN
SGNHAN
SGNHAN
SGNHPH
SGNHPH
SGNHUI
SGNHUI
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22
24

- 25

25
25
26
27
29
29
32
32
33
33
34
34
34
34
35
36
37
37
38
39
40
40
41
41
43
44
44
45
46
47
48
49
49
49
50
50
51
52
53
53
53
53
53
54
55
55
55
56
56
57

57

N=0 = WN 2O ERWN= = MO0 h =AM RPWN =20 RAN=SE 20200 WONN=2 =0

1329.4
3867.5
2099.5
2261
3978
217.6
23086
403.47
886.27
2062.67
1550.97
1289
421.6
1418.08
1527.17
503.2
1003.57
2713.01
2194.4
1351.48
1455.44
12366.64
326.4
725.33
1407.6
294.67
755.93
3485.3
298,37
714.84
285.6
168.67
213.07
317.33
1671.27
414.4
1111.97
1510.17
3400
253.87
2762.5
1252.33
1348.67
2380
462.4
912.33
222.13
2173.17
2340.33
4250
2062.67
1498.83
1421.75
1606.5
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BS
174
177
178
213

62

63

130
131
20
112
132
133
134
184
216
189
191
22
23
218
26
25
241
242
192
195
197
28
29
30
136
137

AT7?
320
320
321

763
AT7
F70

AT7?
F70

AT7
AT7?
320
AT7?
F70

320
763
320
763
AT7
F70
320
AT?
AT7
763
763
320
320
763
AT7
F70
AT7?
AT7
F70

SGNHUI
SGNKHH
SGNKUL
SGNKUL
SGNMEL
SGNNHA
SGNNHA
SGNPNH
SGNPNH
SGNPQC
SGNPXU
SGNREP
SGNREP
SGNREP
SGNSIN

-8GNSYD

SGNTPE
SGNTPE
SGNUIH
SGNUIH
SINSGN
SQHHAN
SQHHAN
SVOHAN
SYDSGN
TPEHAN
TPESGN
TPESGN
UIHSGN
UIHSGN
VKGPQC
VTEHAN
VTEHAN
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57
58
60
60
61

62
62
64
64
65
66
67
67
67
68
69
70
70
71

71

73
74
74
75
76
77
78
78
79
79
81

82
82

OB PORW- =2 WRAENAW AW SADSDRRORTEWN - =

512.27
3258.75
1988
2142
17000
303.73
677.73
213.07

- §73.47

267.47
330.93
1288.17
340
912.33
1841.67
17408
3683.33
6800
394 .4
795.03
1487.07
204
795.03
15103.2
11020
2874.39
2846.48
5368.08
380.8
768.97
190.4
453.08
1016.66
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Thiét k€ FORM
Loai mdy bay
M6 ta chifc ning
o Cap nhét dif liéu loai méy bay.
Giao dién sir dung

2|32 230 87500 3 3] 24
31763 272 20200 7 9198 255
4| AT7 54 15900 5 4376 24
5/F70 79 2160 5 1153 2255

Céc tham s6 vao/ra

o Khoéng c6
Céc rang budc
Tén su kién Dién giai
ValidatingData Kiém tra cic diéu kign nghiép vu
Cac su kién mitc form
Su kién Dién giai
LoadDetail Dua toan b6 dit lidu tir co s& diF liéu 1&n mat Form
ShowNew Thém ban ghi mdi
ShowEdit Cap nhét thong tin
ShowSearch Tim kiém
ValidatingData Kiém tra cdc thuc tinh dit ligu
Chi tiét sir dung cic bang va class
Tén Class Base table

FrmLoaiMayBayK | LoaiMayBayK

Céc chiic niang hd tro |

Tén chic nang Dién giai
Add Thém méi
Edit Stra ban ghi
Search Tim kiém
Delete Xo4a ban ghi
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Tuyén bay

o Cap nhét dit 1iéu Tuyén bay.

M6 ta chitc niang

Giaodién sitdyng

BKKSGN

BMVDAD

BMVSGN

CANHAN

CANSGN

DADBMY

DADHAN

L7+ Eod BRY) Kond R Rl oS EE0N et Tad

DADHPH

DADNHA

DADPXU

DADSGN

DINHAN

DLISGN

HANBRK

HANCAN

HANDAD

HANDIN

HANDXB

Ciac tham s6 vao/ra

o Khéng ¢6
Céc rang budc

Tén sy kién Dién gidi
ValidatingData Kifm tra cdc di€u kién nghiép vu

: Cac su kién miic form

Su kién Dién giai
LoadDetail Dua toan b6 dif lidu tif co s& dit lieu 1én mit Form
ShowNew Thém ban ghi méi
ShowEdit Cap nhét théng tin
ShowSearch Tim ki€ém ] - -
ValidatingData Kiém tra cic thuéc tinh di ligu
Chi ti€t sit dung céc bang va class
Tén Class Base tabie
FrmTuyenBay TuvenBay
Céc chitc niang hé trg
Tén chic ning Dién giai

Add Thém méi
Edit Stra ban ghi
Search Tim kifm
Delete Xod ban ghi
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Tuyén loai

M6 ta chiéc ning

o Cap nhat dit lieu TuyenLoai.

Giao di_@p_ sﬁ' dung

BKKEEN

CANHAN

CANSGN

DADHAN

DADHPH

DADSGN

HANBKK

HANBOM

HANCAN

HANCIU

HANDAD

HANFNJ

HAMHAN

HANHU

HANICN

HANKMG

HANPEK

laaralro] | =lalala]wi=laloln]=lw|wlwn]

HANPNH

CA4c tham s6 vao/ra

o Khoéng c6
Céic rang budc
Tén su kién Dién gidi
ValidatingData Kiém tra c4c diéu kién nghiép vu
Céc sy kién mitc form
Su kién Dién giai
LoadDetail Dua toan bé dif lidu tit ca s& dit liéu 1én mat Form
ShowNew Thém ban ghi méi
ShowEdit Cap nhat théng tin
ShowSearch Tim kiém
ValidatingData Kiém tra céc thuoe tinh dit liéu
Chi ti€t st dung céc bang va class
Tén Class Base table
Frm TuyenLoai TuyenLoai
Céc chic ning hd trg
Tén chic ning Dién giai
Add Thém méi
Edit Sita ban ghi
Search Tim ki€m
Delete Xoé ban ghi
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Doanh thu

M6 ta chiic nang

o Cap nhat dif liéu Doanh thu.

Giao dién sit dung

BKKSGN 1459098

1

2

31320 CANHAN 1695052

41320 CANSGN 2257285

5320 DADHAN 534378

| 320 DADHPH 585754

7]320 DADSGN 7643880

8[320 HANBKK, 1824452

9i320 HANCAN 2025412
10[320 HANDAD 661849
11320 HAKHEKG 2625086
121320 HANHUI 793323
13/ 320 HANICN 3322053
14320 HANKMG 1087476
15] 320 HANKUL 2780524
16/ 320 HANPEK, 3308
17/320 HANSGH 1243342
18]320 HANSIN 2782452
19) 320

HANTPE 3183478

]
bl

Cac tham s6 vao/ra

c Khoéng cé
Céc rang budc
Tén su kién Dién gidi
ValidatingData Kiém tra c4c diéu kién nghiép vu
Cic su kién muc form
Sy kién Dién gial
LoadDetail Dua toan bo dit liéu tr co 8¢ diFf liéu 1én méat Form
ShowNew Thém ban ghi méi
ShowEdit Cap nhat théng tin
ShowSearch Tim kiém
| ValidatingData Kiém tra cdc thubc tinh di¥ lieu
Chi tiét sir dung cédc bang va class
Tén Class Base table
Frm DoanhThu DoanhThu
Ciéc chic ning hé trg
Tén chic nang Dién piai
Add Thém mai
Edit Sita ban ghi
Search Tim ki€m
Delete Xo4 ban ghi
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-Chi phi
M6 ta chidc nang

o Cap nhat dit liéu Chi phi.

Giao dién st dung

BMVDAD
BMVSGN
BMVSGN
DADBMY
DADPXU
DINHAN

DLISGN

HANDIN

HANSQH
PRCSGN
PQCVKG
PXUDAD
PXUSGN
SGNBMY
SGNBMY
SGNDLU

SGNPGC
SGNTBB

i

Cic tham s6 vao/ra

o Khong co
Cic rang budc

Tén su kién Dién gidi

ValidatingData Kiém tra cdc diéu kién nghiép vu
Céc su kién mic form
Su kién Dién gi&i
LoadDetail ' Dua todn b dit liéu tif co & di liéu [&n mat Form
ShowNew Thém ban ghi md&i
ShowEdit Cap nhat thong tin
ShowSearch Tim kiém :
ValidatingData Kiém tra cdc thuoc tinh di lieu
Chi ti€t st dung céc bang va class
Tén Class _Base table
FrmChiPhi ChiPhi
Céc chitc nang hé tro
Tén chic nang Dién giai

Add Thém méi
Edit Sira ban ghi
Search Tim ki€m
Delete Xod ban ghi
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3/ Cac FORM bao cdo chinh:
Béo cdo I
Cic ching bay trén mang, s6 chuyén bay cua timg loai miy bay trén timg chang bay,

téng s& chuyén bay trén timg chang va ghé sudt theo phuong 4n cla chwong trinh phén
mém di tim ra:

Bing bdo cdo 1
—
l Loai may bay o
S6 TT | Duong bay Ghé sust
B777 | B767 | A320 Téng

1 | HANCDG 3 0 o [o]| 3 75%

2 | HANSGN 3 2 111 7 80%

3

Téng

Bdo cdo 2:

Téng doanh thu, chi phi, 16i nhuén cho timg dudng bay theo ding tin suit, loai mdy bay,
theo diing chuong trinh phan mém da tim ra

Bdng bdo cdo 2

S6 TT | Dudng bay Doanh thu Chi phi Ldi nhudn -
1 HANCDG 15.000.000 | 14.000.000 | 1.000.000
2 SGNCDG 20.000.000 | 19.000.000 | 1.000.000
3
4
Téng
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1l THU NGHIEM VA PANH GIA KET QUA THU NGHIEM PHAN MEM:

Tir cdc dit liéu théng ké thuc t&€ nam 2002 dugc cung cép tai Trung tAm théng ké - tin
hoc hang khéng va Ban K& hoach thi truong & phén trén, ching ta dp dung chuwong
trinh phdn mém chay thir nghiém tim dugc phuong 4n phan bé s6 chuyén bay trung
binh trong 1 tudn trén ton mang dudng bay HKVN cho timg loai mdy bay dang khai
thac sit dung trén timg dudng bay cu thé va gh€ suft twong tng. Céc dit liéu dau vao
cha bai toan hién nay van chua ddy dii, con khéd nhiéu tham s6 chua duge biét nén ta
phai bé sung thém céc s6 liéu gia dinh. V&i co sd dit liéu théng ke diéu tra trong nam
2002, ching t6i da chia cic tuyén bay cia mang dudng bay Vietnam Airlines thanh 71
ching bay véi s loai may bay 1a 5 ( 10 chiéc A320, 3 chiéc A321, 7 chiéc B763, 5
chiéc AT7, 5 chiéc F70). Do d6 s6 bién clia bai toan 14p k&€ hoach van tai hang khong
Viét Nam bang 71x5 = 355. Theo céc chuyén gia c¢6 kinh nghiém nhiéu nim vé ting
dung qui hoach tuyén tinh giai cic bai todn thuc t€ ca Viét Nam hién nay cho biét cac
phdn mém giai bai to4n qui hoach tuyén tinh chi giai dwoc céc bai todn cé kich thude
dén 50 bién. D6i voi phdn mém duoc xay dung tir thuat todn trinh bay trong chuong 11
- Phén 1, d3 khai thac duge dic thil riéng cha bai to4dn van tai hang khéng ¢ céc rang
bu6c 12 cdc ma tran thua (nhiéu phén tir trong ma trén 13 cdc s6 0), cho ta thuét todn
hiéu qui dé giai cdc bai todn vén tai hang khong trinh bay trong chuong I cla phin L.

St dung phdn mém nay cho ta 151 gidi bai bang A va B, v6i 18 giai nay ching ta két
hop v6i phuong phép chuyén gia c6 kinh nghiém vé 1ap k€& hoach bay s& cho ta 101 giai
phit hop véi thue t€. K&t qua tinh toan cho boi cdc bang bdo cdo A va B, vdi thoi gian
tinh todn trung binh tir khi bt dau chay chuong trinh d&n khi két thic cho 101 giai t6i
uu la 2 phit 30 giay. Ching ta da biét nghiém ctia bai todn qui hoach tuyén tinh bao
gid cling dat tai cac di€ém cyc bién, do dé dé dat duge loi nhuin 16n nhat thi s6 chuyén
bay trén mébi ching bay cin sir dung t6i thi€u sao cho vin dam béao chd hét khéch, do
vay hé s6 sir dung gh& néi chung s€ dat cao trén nhiéu chiang bay cta mang.

Chuong trinh phin mém nay c6 thé chay duge vé6i kich thude bai todn khé 16n: s6
ching bay trén mang c6 thé dén hang tram, va s6 loai may bay lén t6i hang chuc. Tic
- 12 s6 bi€n cha bai to4n c6 thé 1én dén hang nghin, t6c dé tinh toan véi thoi gian tir khi
bat ddu chay chuong trinh cho dén khi nhan duoc két qua khd nhanh cho thay thuét
todn gidi c4c bai toan dugc xay dung rit hiéu qua. Ching ta c6 thé xem két qua thir
nghiém duge cho bdi cac bang bio cdo A, B. Bang A cho biét s& chuyén bay cia timg
loai may bay, gh€ suit trung binh trong mét tuan trén timg ching bay clia mang dudng
bay HKVN. Bang B cho biét doanh thu, chi phi, 1¢i nhuén trén timg chang bay va téng
doanh thu, téng chi phi, téng 1¢i nhuén trung binh trong 1 tuin trén toan mang dudng
bay HKVN. Véi co s6 dit [iéu cho biét, ching ta tinh doanh thu theo s6 khich, chi phi
theo chuyén bay. '

Tir co so dit liéu nam 2002 clia Hang khéng Viét Nam dugc thdng ké boi trung tidm
théng ké va tin hoc HK cho ta phuong 4n phan luéng bay thuc t€ da thuc hién trén
mang dudng bay HKVN trong nam 2002 tir bang C. Doanth thu, chi phi, l¢i nhuén trén
céc chang bay clia mang va téng doanh thu, téng chi phi, téng loi nhuan trén toan
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mang HKVN chio bdi bang D, bang E 1a bang théng ké s6 lugng hanh khéch trung binh
cin van chuyén trong 1 tudn trén cic ching bay clia mang dudng bay HKVN nam
2002. Bing A cho ta phuong 4n phén luéng bay t6i uu cho lgi nhuin 16n nhit ma vin
dam bao nhu cdu van chuyén hanh khéch trén cdc ching bay va s6 git bay cho phép
trung binh trong 1 tudn ciia titng loai may bay.

Bay gi¢ chiing ta phan tich va so sdnh giita phuong 4n phan ludng bay t61 wu cho boi
bang A va phuong 4n phéan luéng bay thuc t&€ da thyc hién cho bdi bang C cia mang
duong bay HKVN nam 2002. Ching ta théy:

Téng s6 chuyén bay trén mdi chiang cha bang A it hon so vdi tdng s6 chuyén bay
trén mdi ching cua bang C.

- 43 ching bay trén mang dudng bay HKVN (xem bang A va C véi cdc chang khong
md) ¢6 sy phan bd s6 chuyén bay va loai mdy bay khai thic sit dung clia hai bang
ndi chung la gin giéng nhau.

- 28 ching bay trén mang dudng bay HKVN (xem bang A va C véi cdc chang md) ¢é
su phan bg loai mdy bay khai thdc st dung khac nhau 13 rét giita hai bang A va C, vi
du nhu: Chiang bay BKKSGN, trén bang A phan b6 s6 chuyén bay khai thac sit dung
trung binh trong 1 tu&n 1a 1 chuy&n A320 va 4 chuyén 763 , con trén bang C phan
b6 trung binh 13 chuyén bay A320. Sy khic nhau nay chinh la ban chét clia van dg,
ma ching ta chi c6 thé fim ra duge diéu niy qua thuat todn gidi c4c bai todn vén tai
hang khéng trinh bay trong chuong II, chwong III cha phén I, diy chinh la m&u chét
clia vén dé 1am cho chi phi gidm di va 1¢i nhuén ting 1én. Diéu thay déi nay trong
Todn hoc ngudi ta thudng goi 1la su "dao hdm".

- Ching ta nhéin thdy 43 chang bay trén mang dudng bay HKVN c¢6 sy phan b6 s6
chuyén bay va loai may bay khai thic st dung ctia hai bang gin giéng nhau, bdi cdc
chang bay nay 1 c4c ching bay thang va dai hoic ngén. Su phitc tap va khé chinh la
su phan b6 s6 chuyén bay va loai médy bay khai thac sir dung trén 28 chang con lai
trén mang dudng bay HKVN, bdi cdc ching bay nay cé thé bay duoc bing nhiéu
loai mdy bay khac nhau,

Viy theo phuong 4n phan lu6ng bay k€ hoach nam 2002 thuc t€ trén mang dudng bay
HKVN trung binh trong mot tuin cho béi bang C, thi tdng chi phi (xing ddu va dich
vu) theo chuyén bay cho bdi bang D 1a 1094208,79 USD (tinh theo s6 liéu théng ké
diéu tra nam 2002 tai Trung tadm th6ng ké va tin hoc HK va Ban KHTT), cdn néu phan
luéng bay theo phuong 4n t6i vu duge tim thdy tir k&t qua tinh todn cho bdi bang A thi
téng chi phi (xing ddu va dich vy ) theo chuyén bay cho bdi bang B trung binh trong
mét tudn 1a 838979,73 USD (ciing tinh theo s6 liéu théng ké diéu tra nhu trén). Nhu
vy téng chi phi (xdng ddu va dich vu) theo chuyén bay trén toan mang dudng bay
HKVN trung binh trong moét tuidn d& giam dugce 1a 1094208,79 - 838979,73 =
255229,06 USD. Néi cich khic Ia trung binh trong mét tudn, néu phan luéng bay thuc
hién theo phuong 4n t6i wvu cho bdi bang A thi téng chi phi (xing ddn va dich ) trén
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toan mang dudng bay HKVN s& gidm duge 23,33 % téng chi phi (xang ddu va dich vu)
theo phuong 4n phéin ludéng bay thuc t€ d3 thuc hién nam 2002, diéu nay cé nghia la
téng loi nhuén s& tang thém 255229,06 USD.

126



BANG BAO CAO A:

Phuong 4n t6i vu phan bd cic chuyén bay cta cic loai may bay
trén cic chiang bay ciia mang dudong bay HKVN nam 2002
(trung binh trong 1 tuén)
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Doanh thu, chi phi, lgi nhuéin trén tirng chang bay
va Téng doanh thu, Téng chi phi, Téng lgi nhuén trén toan mang
~dudng bay HKVN nam 2002, tinh theo phuong 4n t6i vu cia bang A
(trung binh trong 1 tuan)

1SHANCAN
186 HANDAD

49182.81
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Bang C:

Phuong 4n phan bo cic chuyén bay cua cic loai may bay
trén cac chang bay caa mang duong bay HKVN nam 2002
(trung binh trong 1 tuan)
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Bang D:
Doanh thu, chi phi, lgi nhuan trén tirng ching bay
va Tong doanh thu, Tong chi phi, Tong loi nhuan trén toan mang
dutmg bay HKVN nam 2002, tinh theo phuong dn ctia bang C
(trung binh trong 1 tuan)

14159.21;
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Bang E:

S6 lugng hanh khéch cin van chuyén trén cic ching bay
cua mang dudmg bay HKVN nam 2002
(trung binh trong 1 tuan)

17:HANDAD
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DE phin mém hd trg 1ap k&€ hoach bay van tai hang khéng duge st dung c6 hiéu qué
va két qua tim dugce chinh x4c, thi cic théng ké s6 liéu d6i véi cdc tham s6 ddu vio cla
bai todn cén ddy dt va chinh x4c, cu thé 1a phai twong thich d&i véi cdc dién kién ring
bugc va cdc can gi6i han vé khai thic ciing nhir thuong mai. Vi s6 lieu nam 2002 cung
cip hién nay cita Trung tdm théng ké - tin hoc va cha Ban k& hoach thi trudng (xem céc
bang dit liéu trong muc I/ Phdn phdn tich va thiét ké phan mém hé tro ldp ké hoach
bay van tai hang khong Viét Nam) vin cdn nhi€éu chd chua ddy du, chua chinh xdc va
nhiéu s6 liéu tham s& ddu vao con chua biét. Duéi day chiing t6i xin dira ra bang théng
ké cic tham s6 yéu cdu cho ddu vao clia bai todn hd trg 1ap k€ hoach van tai hang
khéng ma hai don vi trén cung cdp va mic d6 chinh xdc va ddy du hién nay d6i véi
ting tham s6:
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CAC THAM 5O DAU VAO CAN BIET CUA BAI TOAN

T

Tén tham s6 dau vao Miic do chinh Pon vi cung cip
x4c va day da

1 K - 86 loai mdy bay dang khai thac st | Chinh xdc va Trung tdm TK&TH
cLung ' dﬁy da ’

2 N* - S6 tuyén bay trén mang Chua chinh x4c Trung tim TK&TH

3 | D, - Chiéu dai tuyén bay j (j=1,...N) | Tuong dbi Trung tam TK & TH

4 | BhX - S6 git bay binh quén cho 1| Chua chinh x4c | Ban KHTT va Trung
chuyén bay cha loai mdy bay k trén | va ciing chua tam TK &TH
tuyén bay j. ddy du d6i v6i

cic chiang bay | :

5 |Ry; - Doanh thu hanh khdch trén 1 | Chua ddy da d6i | Trung tam TK&TH
chuyén bay cla tuyép bay j (chi ¥ | v6i tht ca cic
Rv =Rv, ¥V k , trong d6 Rv* la|ching bay
doanh thu hanh khach trén 1 chuyén
bay cta loai mdy bay k trén tuyén
bay J)

6 | S*- s6 gh€ cung tmg(s6 gh€ t6i da | Chinh x4c va Ban KHTT
duoc phép x&p khich cla loai may | ddy du
bay k)

7 LF, - gh€ sudt du bdo trung binh trén | D3 c6 s6 liéu Ban KHTT
tuyén bay J. nam 2002

8 LF,™ - gh¢ suft du bdo 16n nhét trén | Chua biét Ban KHTT
tuyén bay j.

9 | LE™ - gh€ sudt du b4o it nh4t trén | Chua biét Ban KHTT
tuyén bay j.

10 | Cf* - Chi phi theo chuyé&n bay cta | Chua ddy du va Ban KHTT
loai mdy bay k trén tuyén bay j (g6m | chinh x4dc, m&i
chi phi xang d4u, 46 an, .... ) c6 s6 liéu cla

| x3ng ddu, d6 an. - e

11 | b;-S6 luong hanh khich dy bdo van | Day du véi s6 Trung tam TK&TH
chuyén trén tuyén bay j trong mot | liéu nam 2002 : _
tudn

12 | M, - S6 mdy bay loai k dang khai bay du Trung taim TK&TH
thac sir dung .

13 | d, - Cu ly bay 16n nhit cia mdy bay | Chua biét Trung tam TK&TH,
loai k trong mét 14n c4t ha canh Ban KHTT

14 | g, - s6 gi0 khai thic bay trung binh | Chua biét Trung tam TK&TH,
16n nhédt ciia mdy bay loai k trong Ban KHTT
mot tudn

15 | v, - Van t6c binh quén thue t€ chia Chua chinh xdc | Trung tAm TK&TH,
mdy bay loai k - Ban KHTT
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16 |F™0 1a tdn suft bay nhiéu nh4t | Chua diy du Trung tam TK&TH,
trong mét tudn cha miy bay loai k Ban KHTT
trén tuyén bay | ,

17 |F™9® 1a tdn suit bay (s6 chuyén | Chua diy da Trung tam TK&TH,
bay) it nh4t trong Ban KHTT
mot tudn cia médy bay loai k trén '
tuyén bayj —

18 | J, - tap hop cédc say bay ma loai may | Chua biét | Trung tam TK&TH,
bay k khéng Ban KHTT

cit ha céanh duogc

Qua bang théng ké c4c tham s6 dit lieu cung cip ddu vao dé giai céc bai todn hé tro
1ap k€& hoach van tai hang khéng & trén, chiing ta thdy con thi€u kh4 nhiéu co sd dif liéu
clia cdc tham s6. Chiing ta di bd sung thém cic s6 liéu gia dinh vao c4c tham s6 chua
biét s6 litu thuc t€ va slra lal nhitng chd s6 liéu thuc t€ con chua chinh x4c, con sai
trong céc bang thong ké co s& dit ligu.

Nhin vao cac bang két qua thir nghiém A va B chiing ta thdy, cdc may bay c& 16n s&
dugc phan b6 s6 chuyén bay nhiéu nhat cé thé dwgc vao cic ching bay c6 s6 khich cin
van chuyén nhiéu , hoic cic ching bay 16n. Tir day cho thdy Téng coéng ty HKVN nén
ddu tr mua va thué cic mdy bay tdm xa d€ d4p dng nhu c4u van tai hién nay. Diéu nay
cling rit phit hgp véi thuc t€, bdi mdy bay ¢& 16n chd duge s6 lugng khiach nhiéu 15 rét
so vGi mdy bay c@ nho, do vay doanh thu s& 16n, trong khi d6 chi phi binh quén cia céc
loai may bay khong chénh léch v6i nhau nhiéu. |

IV/ KET LUAN VA KIEN NGHI:

1/Két lugn:

Nhu ching ta dz biét d6i véi nganh Hang khong trén thé gisi hién nay, d€ giai quyét
mot s6 vin d€ vé di€u hanh van tai, vi du nhu: phan luéng bay, diéu hanh bay, phan
lich bay cho d6i bay, phan lich bay cho phi céng, phan lich bay cho ti€p vién, ... khong
thé khong sit dung nhitng phuong phép toan ing dung va toan kinh t€. Cic vin dé nay
déu qui vé cdc bai toan kinh dién rét khé cla th€ gidi tir trudc dén nay ching han nhu:
"bai todn théi khod biéu". Chinh vi vay d€ tai khoa hoc niy di manh dan budc ddu
nghién ciu giai quyé&t mot trong nhing van dé néu trén d6 12 bai todn phan luéng bay
t61 wu, cu thé 12 phan b6 s6 chuyén bay clia cic mdy bay dang khai thic trén c4c chang
bay trén mang sao cho lgi nhuén 16n nhit ma vin dam bao yéu cdu céc rang budc vé
van chuyén hanh khéch va c4c rang budc khac v& van tii va thuong mai.

Bai todn nay la vin dé cdn phai giai quyét ddu tién trong di€u hanh k& hoach bay, sau
d6 méi giai quy€t dén cdc vén dé ti€p theo 12 di€u hanh doi bay, phan bay phi cong, ...

Véi co s dif liéu ndm 2002 vé€ doanh thu, chi phi, ... cung cép bdi Trung tam théng ké
-tin hoc HK va Ban K€ hoach thi trudng duge 14y truc ti€p tir hé théng RAS, st dung
phin mém d3 xay dung cho ta 1di giai béi bang A va B véi téng loi nhuan 16n nhét trén
mang dudng bay cia Hang khong Viét nam. Véi 131 giai nay, chiing ta c4n phai biét
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" thém céc s6 litu v& cac chi phi khic theo chuy&n bay, ciing nhir cdc chi phi ¢§ dinh
khong phit sinh theo chuyén bay ( chi phi khiu hao, chi phi thué¢ may bay, chi phi bao
hiém mdy bay, chi phi bio dudng sita chita, chi phi qun 1y chung, -...) va ké&t hop véi
phuong phap chuyén gia kinh nghiém clia c4c chuyén gia k€ hoach bay (chinh 1y) s&
cho ta 101 giai chinh x4c va gdn véi thuc t€.

Vén dé phin luéng bay trén mang dudng bay HKVN 12 vén dé fuén duge gidi quyét
hang nam, do 46 viéc tim fa phuong 4n phan ludéng bay sao cho hiéu qua kinh t€ la
mong muén clia Téng cong ty. Viéc dira ra cdc phuong phap tim phuong 4n phan luéng
bay t6i wu theo muc tiéu nao, d6 1a vin d& quan trong. Trén day la toan bd két qua
nghién citu v6i van dé dat ra 1a:"Ap dung mo6 hinh toé4n kinh t€ hd trg 1ap k& hoach bay
van tai hang khong".

Qua mot thdi gian nghién ctu thire hién dé tai, Ban chli nhiém da hoan thanh toan bo
dé cuong véi nhimg néi dung thuc hién gém:

- Diéu tra khdo s4t

- Heé théng hoa s6 liéu; phan tich cdc k&t qua diéu tra khao sit va cic s6 liéu théng ké

- Nghién citu co s& khoa hoc, tir d6 dua ra cac thuat todn va phuong phép tim ra
phuong 4n phan luéng bay t6i wu cho mang duong bay HKVN.

Tir nhitng ndi dung nghién ctu trén day, két qua thu duge:

Pua ra cdc mé6 hinh toan kinh t&€ va céc thuat todn, phuong phép giai cho cic bai
todn vin tai hang khong.

Céc phuong phép wéc lugng va dy b4o s6 lugng hanh khéch van chuyén, doanh thu,
chi phi, hé s6 slt dung gh€ trén cdc chang bay cia mang dudng bay HKVN.

Phin mém "Hé trg 14p k& hoach bay vén tai hang khéng", tim ra phuong 4n phan
lu6ng bay t6i wu trén mang dudng bay HKVN. Qua thir nghiém cho thdy két qua én
dinh, chinh x4c va kh4 phi hop véi thuc t€, thti gian tinh toédn nhanh.

Phin mém nay n6i két duge v6i hé théng RAS va céc hé théng khéc cha Trung tam
théng ké va tin hoc HK va Ban KHTT d€ c4p nhat dit 1iéu cho chuong trinh.

2/ Kién nghi:

Dé nghi Téng cong ty tao diéu kién dé cic két qui nghién ctu cha dé tai duoc tng
dung vao thyc t€ tai c4c don vi: Ban KHTT, Ban Diéu hanh bay, Trung tam TK & TH
hang khong, ...

- Dé 6 thé img dung duge céc k&t qua phdn mém, tai cdc don vj trén phai tién hanh céc
buée:

- Thoéng ke dit lién chinh x4c, ddy di cdc tham sé.
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- Tién hanh chay thir nghiém phan mém "Hb trg lap k& hoach bay van tai hang
khong" v6i nhiéu bo dif lieu gia dinh gin véi thuc 1E.

- St dung kinh nghiém va phuong phép chuyén gia d€ chinh 1y, sita d6i 10i giai tim
dugc theo phin mém dé thu duge 101 giai 4p dung duge cho thuc t&.
Nang c4p va phit trién phin mém, bao gém céc chitc ning:

+ U'dc lwong va dir bao s6 lu'orng hanh khich van chuyén, doanh thu, chi phi, hé s6 sir

dung gh€ trén cic chang bay clia mang dudng bay HKVN.

+ Gidi bai toan trong truong hop biét cdc cin gi6i han ciia hé s6 sir dung ghé.

+ Va moét s6 chitc nang khic theo yéu cdu ciia Ban KHTT va Ban Diéu hanh bay.
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