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TONG QUAN VE DU’ AN
Trong khi cac nwoc phat trién dang khai thac nhitng Igi ich khiing 16 tw hé thong tau dién
ngam thi hién nay Tp.HCM ciing d3 va dang c6 du an xay dung hé théng tau dién ngadm
dau tién. Tuy nhién dang sau su tién loi cia né 1a mét bai toan xac dinh hé thong tau
dién ngdm sao cho vira dap &ng duoc nhu cau 1dn nhit ngudi st dung nhung vira phai
tiét kiém chi phi va thoi gian di chuyén, hay chinh 13 tim quing dudng d3t ngan nhat.
Chinh vi th&€ nhém xin chinh bay mot mé hinh dé gidi quyét bai todn trén. Tuy nhién sé
cd mdt sb giad s& phu hop phu hop véi muc dich dat ra cha bai.

Theo yé&u cau hé thdng chi bao gdm 6 tuyén tau.Nhom sé thiét ké dya trén mé hinh
mang lwdi Circle radial. M6 hinh nay chia Iam hai chitc ndng, 5 tuyén s& c6 nhiém vu dap
&ng nhu cau di chuyén gilra cac khu vure, va 1 tuyén c6 chirc ndng tao su lién két gitra cac
tuyén nham ting su linh hoat trong viéc chuyén tuyén khi s& dung dong thai gidm ap luc
lén 5 tuyén tau.

Cu thé gbm 3 giai doan: Giai doan |, chia TP 1am 10 khu vuc va dinh hinh 10 nhanh tau
trén 10 khu vuwc do; Giai doan |1, xac dinh cach ghép hai nhanh tau l[am thanh mét tuyén;
Giai doan Ill, dinh hinh 1 tuyén tau di qua 5 tuyén trudc.

Theo cac budc lam trén nhém sé cé duwoc mdt mo hinh tau dién ngdm phu hop véi
nhirng muc dich da dat ra.



. PHAT BIEU BAI TOAN:

Thiét ké tau dién ngdm |3 mdt trong nhitng dy dn quan trong vé co s& ha tang va
mang giao thdng cla thanh phé. Ldnh dao thanh phd yéu cdu nhém mé hinh hda bai
toan va moé hinh nay cé kha ndng cho ra ban d6 hé théng céc vi tri cha ga tau dién
ngam va cac tuyén dudng tau dién ngam kha thi va téi wu.

Cac diéu kién rang budc:

- T&t ca cac quan chinh trén dia ban thanh phd déu cé it nhat mét tuyén di qua

- C6 khéng qua 6 tuyén duwdng tdng cong.

. CAC GIA THUYET VA GIA SU:

Hé théng tau dién ngam duwoc xay dung ddc 1ap vai cac hé théng giao théng binh
thuwong hién nay.

Loi gidi s& khong xét tdi cac yéu td cla viéc thi cong tau dién ngdm nhu dia hinh, dia
chat, k{ thuét, ...

D{¥ liéu vé cac tram bat budc ¢ tuyén di qua duoc cho trudec.

D{¥ liéu vé khodng cach giita cac tram bat budc trong mot viing duoc cung cap.
Tram chinh (chg Bén Thanh) chi cé 3 tuyén di qua.

D{¥ liéu cla cac tram bt budc thod man I3 trong moi quan coit nhat 1 tram.

. PHUONG PHAP THIET KE:

Cé rat nhiéu y&u t& vé mat dia ly, co s& ha tang, x3 hoi dwoc can nhac trong viéc xay
dung mot hé théng tau dién ngdm, do do, khdng cé mdt phuwong phdp nao hoan
toan dap (ng tat ca khia canh. Mai thanh phé cé moi déc diém riéng biét khac nhau,
nén cach tdt nhat dé xay dung tau dién ngam |a dua trén nhirng dic diém dé. Vi thé,
moi thanh phé sé ap dung mot phwong phap xay dung mang lwdi tau (hay network
topology) khdc nhau. Phwong phap dua ra mot thiét ké mot cach chuyén biét cho
thanh phd hay chila m6t s6 hinh dang phd bién. Sau day la mot s6 phuong phap
networktopology pho bién trén thé gidi:



e R N e

[ Cross, e.g. Atlanta, Bangalore, Esfahan, Kachsiung, Kyoto, Minsk, Nizhny Movgorod, Philadelphia, Rome, Sendai, Warsaw ]

PN A N e

Line, e.g. Algiers, Cross, e.g. Atlanta, X-shaped, e.g. \esica piscis, e.g. Secant, e.g. Athens,
Baltimore, Gold Bangalore, Esfahan,  Amsterdam, Cairo, Lille, Milan, Budapest, Kuala
Coast, Gwangju, Kaohsiung, Kyoto, Brussels, Rio de Nuremberg, Lumpur, Lisbon,
Helsinki, Lima, Minsk, Nizhny Janeiro, San Rotterdam, Manila, Munich, Séo
Mumbai, Panama Novgorod, Francisco Newcastle-upon- Paulo, St.
City, Yekaterinburg Philadelphia, Rome, Tyne, Marseille Petershurg,

Sendai, \Warsaw Tashkent, Tianjin
Radial, e.g. Boston, Circle, e.g. Glasgow  Circle-radial, e.g. Complex grid, e.g.
Chicago, Daegu, Beijing, Bucharest, Berlin, Delhi,
Kiev, Sapporo, London, Madrid, Guangzhou, Los
Washington DC Moscow, Seoul, Angeles, Mexico

Shanghai, Tokyo, City, New York,

= Singapore Osaka Paris

- Trong nhitng phuwong phap trén, mo hinh Circle radial da ap dung tai cac thanh
phé:Beijing, Bucharest, London, Madrid, Moscow, Seoul, Shanghai, Tokyo,

Singapore. Nhitng thanh phé dugc dp dung nay cd sy tuwong tu véi thanh phé H6
Chi Minh.



https://en.wikipedia.org/wiki/Beijing_Subway
https://en.wikipedia.org/wiki/Bucharest_Metro
https://en.wikipedia.org/wiki/London_Underground
https://en.wikipedia.org/wiki/Madrid_Metro
https://en.wikipedia.org/wiki/Moscow_Metro
https://en.wikipedia.org/wiki/Seoul_Metropolitan_Subway
https://en.wikipedia.org/wiki/Shanghai_Metro
https://en.wikipedia.org/wiki/Tokyo_subway
https://en.wikipedia.org/wiki/Singapore_MRT
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e Nhan xét :

- mat d6 cac tuyén cang vé trung tdm cac thanh phd cang day ddc va ti 1é véinhu
cau van chuyén. C6 1 tuyén di vong qua va cat tat cd cac tuyén duwong khac, cac
tuyén duong di qua va phan bd déu trén toan bo thanh phaé.

e Sau khi phan tich téng quat thanh phd H6 Chi Minh, nhém nhan thay:

- HO6 Chi Minh |a mét thanh phé 1&n, cé dac diém vé su lién quan gitra cac vung
ngoai 6, ndi 6 va nhu cau di lai gitra cdc vung nay. Cang vé gan ndi 6 thi nhu cau di
lai cang nhiéu va ndi 6 cta thanh phd H6 Chi Minh (trung tdm thanh phd) chinh la
quan 1. Dong thoi, vj tri dia ly cia quan 1 cling nam trong vung trung tam cua
thanh phé. ( Phan tich dwa trén cac tinh chat cta 1 thanh phd , mat do dan so,
nhu cau di chuyén, ngudn : Wikipedia)
> Nhan thay diéu d6, nhém thay circle radial thich hop lam hinh mau network

topology &p dung cho thanh phd H6 Chi Minh trong du an thiét ké tau dién
ngam.
e Bai toan thiét k& tau dién ngam duoc cho cac dir liéu vé cac tram bat budc phai cé
trong 6 tuyén. Theo nhu mé hinh Circle radial, hé théng tau dién ngdm duoc thiét ké
goém:



- -5tuyén cé chirc ndng: ddp ng nhu cau van chuyén cta nguwdi dan qua cac khu
vire. Dua trén thong tin vé mat do nhu ciu van chuyén ting dan tir ngoai 6 vé
trung tdm, 5 tuyén s& xu huwdng di qua trung tdm thanh phé (quéan 1).

- -1tuyén cé chirc ndng: tao su k&t ndi, sw linh hoat trong viéc chuyén tuyén, giai
quyét cac tram va dia diém ket xethdng qua viéc giao vdi 5 tuyén trén.

e Nhan thay d3c diém 5 tuyén déu di qua vé vung trung tdm ( khu quan 1), déng thoi
nhom mudn phan b6 sé tuyén chi dap &ng nhu cau van chuyén cda 1 mién nhu nhau
dé tao su phan bd déu vé tuyén trén ca thanh phd, nhédm thiét k& hé théng theo
phuong phép chia dé tri:

- Tu bai todn thiét k& 5 tuyén tau cho ca 1 thanh phd, nhém chia thanh phé thanh
10 mién va thiét ké 1 tuyén tau téi vu vé tdng quang dudng di qua moi mién:

e M6 hinh I: thiét k& 10 nhanh dudng cho 5 tuyén ( 1 tuyén 2 nhanh)

- L4y truc Bac-Nam lam truc chinh, tram chinh ( chg BEn Thanh) lam tam, tir d6
chia thanh phé thanh 10 mién, mdi mién nam trong 1 cung &ng va&i 36.°

SAIGON | \ aufllam / :

B Oistrics

[
- Vach ra mién trung tdm ( Ly chg Bén Thanh lam tam, vé duong tron ban kinh a

nho nhat sao cho vira bao pht toan bé kich thudc quan 1).
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Chon cdc tram goc clia moi tuyén trong moi mién bang cach tron tram nam trong
phan giao gitta mién trung tam va mdi mién dugc chia sao cho khoang cach tir
tram goc tdi tram chinh 1&n nhat.

T diém gdc d6 tim duong di qua tat cd cac tram bat budc trong mién sao cho
téng duwong di ngan nhat.

Lam nhw vdy cho 10 mién ta s& c6 10 nhanh duong.

M6 hinh II:

Ghép 10 nhanh thanh 5 tuyén sao thod man diéu kién 3 tuyén di qua tram chinh
va chon 2 tuyén con lai la dudng thang sao cho mdi tuyén trong 5 tuyén déu cat
4 tuyén con lai ( tao su linh hoat trong su chuyén tuyén).

B dé 1: Tao ra cac dudng tau bang cach ndi 10 tram goc véi nhau sao cho khong
ton tai 2 doan bat ki cé chung dau muat, moéi duwdng déu khong ra khéi dwdng tron
trung tam, khi d6, moi tuyén trong 5 tuyén nay giao nhau vai 4 tuyén con lai véi
cac diém cdt nam trong vong tron trung tdm khi va chi khi ta ndi 0; véi tram 0,
voi |i — t| =5.

Chtrng minh:



- Ky hiéu Bén Thanh tém duwdng tron 1d G. Goi giao diém cua dwdng tau qua ving |

vdi dwdng tron trung tdm la B;.Goi diém néi véi O; la O,

- Theo cdch vé, ta thdy, sé dudng cdt qua dudong B;0,0,B, < s6 mién cua dudng
tron nhé nhét ndm & 2 bén dudng di = min{x;,, y;.}, trong dé x;, = |i —t —
1l,y,, = |t — i — 1|(trong dé x;,, y;; 1a s6 mién cia moi bén). Do 1<y, x; <10
nén x;, + y;; =8, vay sé6 duwong di qua duong B;0,0,B, < 4, Ddu bdng xdy ra khi
va chi khi |i — t| =5.

4, THIET KE MO HINH:

4.1.  BIEN:
Tén bién Y nghta
D; (i = 1,10) Mign i
B, (i = 1,10) Phan giao gilta mién trung tdm va D;
C, (i = 1,10) D;- B,
0, (i = 1,10) Tram goc cla tuyén trong B;
N;(i = 1,10) S6 tram trong C;
S; (i=1,N,) Tram cé s6 thir ty j thudc mién C;

dinm (n,m = 1' Ni)

Khoang cach 2 gitta 2 tram S,;; va S,,;

1, (a, b =1,10)

Khoang cach cla 2 tram géc 0, va 0,

L; Téng do dai tuyén trong D;
Ainm M@&i quan hé gilta 2 tram S,; va S,,;
t; Khodang céch gilta O; va tram chinh.
E; Tuyén duong di qua tram chinh va néi 0; véi O; doan tir 0;dén 0;.
e;j D6 dai tuyén E;; doan tir 0;dén O;.
F; Tuyén duong di qua 2 diém goc 0; va 0; doan tlir 0;dén 0;.
fij D6 dai tuyén F;; doan tr 0;dén O;.
a; Thé hién quan hé duong di tryc tiép tir0; téi0;
b Thé hién quan hé duong di tL‘rOité'in qua tram chinh.

4.2. MO HINH I:
- T&t ca cac tram bat budc déu phai duwoc di qua va di qua ding mét [an. Ta sé tim

duwdng di ngan nhat qua tat ca cac tram trong vung bang thuat toan tham lam. Do

dai ciia mét nhanh trong miénbang téng khoang cach giita cac tram duoc ndi




truc ti€p véi nhau, trong d6 hai tram duwoc ndi truc tiép véi nhau khéng ¢ tram
o gilra chang .

4.2.1 MO HINH HOA:
Ta dat

1, néu c6 dworng tau néi trwc tiép gitra 2 tram S,; va S,,;
a — g 3 ni mi
i 0, néu c6 dworng tau néi trwe tiép gitra 2 tram S,,; va S,,;

T4t ca cac tram bat budc déu phai duoc di qua va di qua ddng mot [an .Nén:

Ta s& tim duwdng di ngan nhat qua tat ca cac tram trong vung bang thuat toan tham lam.

Do dai cla mot tuyén bang téng khoang cach gilra cac tram duoc ndi tryc ti€p véi nhau
(hai tram dworc ndi truc ti€p vdi nhau khéng 1a khdng cé tram & gilra ching ) .

T i Ny N .
Tirc 1a tim tap hop céc bién a;,, saocho ;=Y ', Y\ L1 Qimpn Aimn NS nhat.

4.2.2 AP DUNG PHU'ONG PHAP GIAI MO HINH I VAO TP HCM:

e Giai thuat tham lam: 13 gidi thuat t8i wu hod té hop. Thuat toadn tim kiém luya chon

giai phap t8i vu dia phuong & moi budc di véi hy vong tim duoc giai phap téi wu
toan cuc.
e Ap dung dé giai quyét mé hinh nay:

- O mbi budc, ludn chon diém di ti€p theo gan nhat (khong 13p lai duong di).
- Ap dung cho mién thi 2 theo chiéu kim d6ng ho (di qua da sé quan 2va 9).
- Xét 14 d6i twong dwoc gid st 1a cac tram bat budc :

Sé 1 2 3 4 5 6 7 8 9 10 11 12 13
Tén | Truwdng | VinCom | Cao bH Cao | Khu Bénh | BH Khu Lang | BH SG Suél
DHVH | Thao ding | Cong Dang | cong | vien | GTVT |coéng | DH Quéc | hitech | Tién

TPHCM | Pién cong | Thwong | Nghé | nghé | qudn | cosd | nghé | Thu gia TP
nghé Linh y 2 cao blrc HCM
ky Trung | mién
thuat bong




- Bangkhoang cach :

Khoang cach 1 2 3 4 5 6 7 8 9 10 11 12 13
theo duwong

chim bay

(km)

1(Piémgdc) | O 1.16 | 4.78 | 5.64 | 6.21 | 8.12 | 6.8 8.27 | 815 | 9.6 |10 8.7 |10.34
2 1.16 |0 393 (49 |4 8 6.34 |77 |814 |92 |95 |77 |98
3 4.7 393 |0 1.05 | 4 5.29 | 2.8 38 |435|565|59 |413 |6

4 564 |49 |1.05 |0 3.27 | 434 | 1.8 2.77 | 3.3 |4.58 | 4.83 | 3.06 |5

5 6.21 |4 4 3.27 | 0 1.9 228 394 (375 |39 4,33 1292 | 493
6 8.12 |8 529 {434 |19 |0 268 |3.67 |3.1 |252 (296 |23 |3.71
7 6.8 6.34 | 2.8 1.8 228 {268 | 0 1.74 | 1.86 | 2.86 | 3.19 | 1.34 | 3.49
8 8.27 7.7 3.8 277 {394 | 367|174 |0 0.85 (237|245 |14 2.32
9 8.15 [814 43533 |375(3.1 |18 |085 |0 1.52 | 1.63 | 0.87 | 1.66
10 9.6 9.2 |565 (458 |39 |252|286 |[237 (1520 0.45 | 1.48 | 1.17
11 10 9.5 5.9 483 1433 1296|319 |245 163|045 |0 1.81 | 0.75
12 8.9 7.7 |413 |3.06 {292 |23 [134 (14 |0.87 148|181 |0 2.17
13 1034|198 |6 5 493 |3.71 {349 |232|166 |1.17 |0.75 217 |0

- K&t qua sau khi dp dung thuat toan

:1-2-3-4-7-12-9-8-13-11-10-6-5.
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4.3 MO HINH II:

- Viga trung tdm c6 nhu cdu hanh khanh I&n nhat trong toan thanh phé nén trong
nam tuyén di qua Quéan 1 can nhiu hon 2 tuyén di qua ga trung tdam ( Cho Bén
Thanh ). Tuy nhién néu nhiéu hon 4 tuyén thi cé thé s& gy qua tai 1én tram trung
tam. Nén ta s& thiét ké 3 tuyén di qua ga trung tdm va hai tuyén con lai sé cat ba
tuy&n dé nham tang tinh linh dong cla viéc chuyén gitta cac tuyén cling nhw giam

ap luc lén ga trung tam.

4.3.1 MO HINH HOA:

1, néu c6 dwong tau noi truc ti€p gitra 2 tram 0; va 0;
a; = X aoa s N x o \
Y 0, néu co dwong tau noi tryc tiép gitra 2 tram 0; va 0,
. 1, néu c6 dwong tau ndi tram 0; - Bén Thanh — 0
Yo, néu c6 dwong tau noi tram0; — Bén Thanh - 0,

Tim 5 tuyén néi 10 tram géc sao choténg quang dudng ndi tuyén nhd nhét:



Ngoai ra nhdm con muén md hinh Il dwa ra dwoc két qua ndi tuyén sao cho maoi

10 10

10 10

tuyén cat 4 tuyén conlai.

4.3.2 AP DUNG PHU'O'NG PHAP GIAI MO HINH Il VAO TP HCM

Bang cac tram géc:

j=17i=1

j=11i=1

Tén 01 0, O3 O, Os O¢ 0, Og O 010
Pia chi | Céng Thao Bao Vin Ngéan Chua | Congty | Truong Trung tdm | Cong
vién Lé Cam tang homes | hang Nha | Thién | c6 phan | THPT Lé thuong vién Tao
VanTam | Vién Ton Dirc | golden | nwdc Viét | Hau nuwdc giai | Hong maiva dich | ban
Thang River Nam khat Phong vu vi tinh
Sai Gon Chuong Phong Vi
Duong
Xem 4 quynh luong
quynh luu nghean
TAN OINH MOl *| chia PhGeHai
[ (Dién Ngoc Hoang)
Congvien .l x0 Py,
Lé&Van Tam Thao CAmVién Sai
o Nba may dor
\ién Nghién ctu tau Ba Son
at trién thanh pho
Bao tang Top B
Amusement Park
indan 115 <
sen T hn{Bake %3
Trung Tdm Thuong :
Mai & Dich Vy Vi
ép HOI Ngan
Hahg Viét Nam
PHAM NGU LKO 3 = ~
- Choa ThiRn Héu
Truong THPT *

L& Hong Phong

19 Market
CRAFT

CAnh Sat PC&CC
P.HCM

KizCiti »

Céng Ty Cp Nutec
Gidi Khat Chuong

Gloogle




Bang khoang cach giira cac tram goc:

I 1 2 3 4 5 6 7 8 9 10

€pi 1,88 1,78 1,69 1,04 0,79 |0,8 2,19 2,02 1,06 | 0,86
fi,i+5 2,56 3,62 3,64 1,87 1,59
€5 | 268 |397 |371 |21 |165
Xét ma tran
Az <f1,6 f27f38  fao f5,10) _ (2,56 3,623,64 1,87 1,59) - (my)

e16 €27€38 €s9 €510/ \2,68 397371 21 1,65 Y J2xs

(M6 427038 Q49 As510)

B _(b1,6 by7b3g  bag b5,10)_ (5 )2xs

C=(my XN )axs = (Wij)axs

D=Zuij

/1 10 0 0
Bl'(o 01 1 1)

(256 362 0 0 0
G= ( 0 0371 21 1,65)
D; = 13,64

(1 01 0 O
BZ_(O 10 1 1)

C_(2,56 0 364 0 0)

2\ 0o 3970 21 1,65
D, = 13,92

/1 00 0 1
33'(0 11 1 0)

C_(2,56 0 0 0 1,59)

3\ 0 397371 21 0
D3 =13,93

(1 00 1 0
34‘(0 11 0 1)

C—(2’56 0 O 1,87 0)

4\ 0 397371 0 1,65

D,=13,76

5=( 00 1 1)

C_(o 3,623,64 0 o)
5\268 0 0 21 1,65

D5 = 13,69

Be=(0 10 10)

1 01 0 1
C_(o 362 0 1,87 0)
6©\268 0371 0 1,65
D¢ = 13,53
/0 10 0 1
37‘(1 01 1 0)

0 3620 0 1,59
C7‘(2,68 0 3,71 21 0)

D, =137




Bg= (0 00 1 1) Dg = 13,98

1 11 0 0
g (0 01 10
C=( 0 0 O 1,87 1,59) 10_(1 10 0 1)
87\2,68 397371 0 0
C=(0 0 3,64 1,87 0)
Dg =13,82 10712,68 3,97 0 0 1,65
(0 01 0 1 Dy = 13,81
B9'(1 10 1 0) v

C_(o 0364 0 1,59)
9°\268 397 0 21 0

Sau khi thir, ta thay rang Dy |13 bé nhat, nén ta s& ndi cac tram nhuw sau: 0; < G <> 04,0, —
07,03 <> G <> 05,0, <> 09,05 <> G <> 010( G la tram Bén Thanh).
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4.4 MO HINH III:
Ta xac dinh cac tram trén 10 nhanh thoa man dién: tram nay cé nhu cau van
chuyé&n nhiéu nhat va can ho tro dé giai toa lwu lwgng van chuyén.Dua trén 10
tram nay, ta ndi lai thanh tuyén 6.

5. KET LUAN VA NHAN XET

5.1.

5.2.

Uu diém:
Viéc chia lam 10 khu vuc va cho mdi tuyén qua mdi khu dam bao sy phan bd
déu cac tuyén trén toan TP, dap rng duoc toan bd nhu ciu cda nguoi dan.
Viéc chia 6 tuyén 1am hai phan: 5 tuyén di t&r ngoai 6 qua trung tam thanh phé
va 1 tuyén cét cac tuyén, ddm bdo vira cung cap dwoc nhu ciu di chuyén gilra
cac vung vira dap &ng su linh hoat trong viéc chuyén déi gilta cac tuyén.
Viéc st dung thuat toan tham lam trong qua trinh dinh hinh tuyén dudng dam
bao quang duong di chuyén la ngdn nhat hay tiét kiém duoc chi phi cling nhu
thoi gian di chuyén.
Viéc s&r dung mé hinh Circle Radial trong qua trinh dinh hinh cac tuyén & viing
trung tdm gilp giam su qua tai cda vung.
Ap dung mé6 hinh Circle radial dddwoc chirng minh vé tinh kha thi va hiéu qua
trong viéc thiét ké tau dién ngam.

Nhwoc diém:
Ta chi m&i xay dwng mo hinh dua trén cac gia st khdng xét dén cac yéu cau vé
dia li, thi cong, xa hai, ...
Viéc chia tuyén chua phu thudc vao nhu cau s dung hién tai mdi vung (nhung
nhin chung vi nhém thay rang nhu cau st dung |a thay d6i theo thoi gian ma
viéc xay dung thi hang tram nam).
Viéc chia thanh 10 phan vdi hé dudng thing co thé cho nhiéu két qua khac
nhau khi ta xoay hé dudng thing.
Viéc ap dung mé hinh dé xac dinh cach ndi 10 nhanh thanh tuyén chua thé
hién duwoc tinh téng quan cla van dé.



5.3. Bién phap khac phuc:
Trong mdt s6 trwdng hop, cd mot s& tram bat budc trong mot vung anh huwdng
quéa nhiéu trong tdng dd dai nhanh trong tuyén (néu tuyén khéng di qua mot sd
tram nay, téng do dai quang dudng s& duoc thu hep déng ké).
Nhém dé ra phuong phéap:
-Xét bd 3 diém lién ti€p trong cd nhanh, trong dé:
t;i+1Vat; 142 3 2 canh trong nhanh néi diEmi - i+ L;i+1-> i+ 2
-Diéu kién dé loai cac tramanh hudng I&n nay 1a:
Liiv1 T Lit1,it2

n > K véi K 1A mot hang s6 giGi han.
£i+2

6. CHONG PHU: QUA TRINH PHAT TRIEN Y TUONG
% Y twdng so khai:
Nhom cb ging dinh hinh chung vi tri 6 tuyén dudng dua trén diéu kién 1a di qua
tit ca cac quan. Chinh vi vay nhém d3 biéu di&n 19 quén thanh 19 diémva tim 6
duong theamg diqua 19 diém nay sao cho tdi wu nhét.

% Phat trién y tudng:
Va dé xac dinh dugc dudng di qua cac diém nhém d3 ¢b tao ra mot chi sd cho

>

ma&i diém va s& dung thuat toan tim ra vi tri 6 tuyén. Vi th& nhém tinh chi s8 19
diém dya trén nhu clu st dung mdi quan, cu thé tim cac dia diém quan trong
nhu khu trung tdm thuong mai, khu trung cu, trudong dai hoc,... va gan cho mot
trong sd thich hop sau d6 tinh trung binh tit ca ra mot chi sé cho mdi quan.

% Nhan ra sai lam:
Sau khi d3 phat trién y twdng, nhém bit dau tién hanh thuc hién, tuy nhién nhan
ra y twdéng khdng phu hop véi thue t& Vi nhu cau st dung ludn thay ddi theo thei
gian ma tuyén duong thi s dung hang trdm ndm nén khi ta xdy mot tuyén duong
nhu trén thi s& khong dem lai két qua nhu mo hinh tham chi ca khi vira xay xong
vi thoi gian thi cong cling phai hang chuc nam.

*,

» Dat lai van dé va tim y twdng:

D)

Nhédmd3 tién hanh thao luén lai va tim ra bién phdp nhu trén.
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