BAI TOAN NGUOI PUA THU VA UNG DUNG TIM LQ TRINH XE THU GOM RAC TOI
U'U O THANH PHO PONG HOI

Hoang Dinh Tuyén
Truong Dai hoc Quang Binh

TOm tdt. Bai todn nguoi dwa thie la mét trong so nhing bai toan ti wu trén do thi dwoc iing dung
réng rai trong thuc té. Cdc bai todn ddt ra trong cac #ng dung nhw vy thuong cé co sé dir liéu 16n nén
viéc rat ngan thoi gian tinh todn dé tra l6i mét cau truy vdn ¢ y nghia thuc tién cao. Két qud chinh cua
bai béo la tim hiéu thudt toan gidi bai todn nguoi dwa thu va cong nghé sé hda ban do, tir dé xdy dung
ung dung tim kiém 16 trinh thu gom rac téi wu trén ban do sé Thanh phé Pong Hai.

Tir khoa: dé thi; mang; bai todn nguwoi dwa thu; t6i wu; thudt toan.

1. PAT VAN PE

Cudc séng con nguoi ngay cang duoc cai thién va nang cao chat lwong, cling vai sy phat
trién d6 thi lwong rac thai hang ngay ma ching ta thai ra méi truong ciing ngay cang nhiéu hon. Mot
trong cac cach dé thu gom rac hiéu qua 1a sir dung xe ché rac. Tuy nhién voi mang ludi giao thong
phtic tap va chang chéo nhau trén dia ban Thanh phé Bong Héi thi viéc di chuyén qua lai qua nhiéu
s& anh hudng dén giao thong ciing nhu cac loi ich kinh té. Van dé dit ra Ia tim hanh trinh téi wu sao
cho duong di ciia xe réc 1a ngan nhat. Cac bai toan dit ra trong cac (ng dung nhu vdy thudng co co
s& dit liéu I6n nén viéc rat ngan thoi gian tinh toan dé tra 161 mot cau truy van co ¥ nghia thyc tién
cao. Ngoai ra, trong thuc té, cac do thi duoc sir dung trong cac bai toan co thé lién tuc thay doi theo
thoi gian. M&i lan ¢c6 mot thay doi nhu vay cau tric dir lidu caa bai toan, thdng tin vé cac dinh ciing
nhu cac canh ciing bi thay d6i theo. Mot cach tiép can dé giai quyét cac bai toan trén do thi dong 1a
st dung céc cau tric dix liéu va thuat toan truyén thong trong db thi tinh va chay lai ching mdi khi c6
su thay ddi trong @b thi [5]. Tuy nhién céch tiép can nhu vay khong tan dung duoc thong tin cia dd
thi truée khi thay d6i dan dén do phuc tap dé tra 161 mot cau truy van vé do thi sau mdi budc thay doi
1a 16n. Bai béo gisi thisu mot cach tiép can hiéu qua 1a sir dung cong nghé sé hda ban db va tng dung
tim dudng di trén ban dd sb.

2. MO TA BAI TOAN NGUOI PUA THU VA PUONG PI XE RAC
2.1. Phat biéu bai toan
Nhan vién buu dién nhin thu & buu cuc, sau d6 di qua tat ca tuyén phé thuoc khéi phé cua

minh phat thu roi quay lai buu cuc. Tim 19 trinh ngin nhat cho ngudi dua thu [2].

Bai toan dudng di xe thu gom rac ciing c6 thé phét biéu twong tu: Xe rac xuat phat tir bai do
phai di thu gom réc qua cac tuyén phd ma né phuy trach, ché rac dén bai rac, sau d6 quay vé bai do.
Tim 16 trinh ngan nhét cho xe rac.

2.2. Y twéng thuit toan
Cho G=(V,E,w) la d6 thi biéu dién ban d6 dudng phd.



Néu céac dinh cia G déu c6 bac chén, thi ton tai chu trinh Euler, va d6 1a 16 trinh t6i wu [1].
Nguoc lai ta phan tich nhu sau:

- Ky hiéu U Ia tap tt ca dinh béac 1¢. S6 dinh cua U 1a s6 chin, |U| = 2k. Ky hiéu s 1a tap cac
phan hoach k cap phan tir cua U.

- V6i mdi phan hoach s gdm k cdp phan tir ciia U, ta néi mdi cdp dinh bang mot canh phu véi
trong s6 1a d dai dudng di ngan nhat ciia chung [1]. D4 thi nhan duoc sau khi ndi canh phu la G,
Céc dinh trong G’ ¢6 bac chin nén G’ ¢ chu trinh Euler. Thay cac canh phu bang duong di ngin
nhat ta nhan duoc 1 trinh ung voi phan hoach s. So sanh d¢ dai cac 19 trinh, ta tim dugc 10 trinh tbi
uu.

2.3. Thuat toan
e Pau vao: D6 thi ¢ trong sé G=(V,E,w).
e Pau ra; Lo trinh téi wu.
e Thugt toan:

Buoce 1. Khoi tao. Tim tap dinh bac 1é U. Gia st |U| = 2k. Tinh khoang cach d(u,v) cho tirng
cdp phan tir (u,v) cta U (sir dung thuat toan Floyd-Warshall hogc Dijkstra) [1]. Dt min = co.

Bueéc 2. Tim phan hoach smin c6 tong khoang cach nho nhét.

Véi mdi phan hoach s gom k cap phan tir ciia U thyc hién:

{Tinhtong T(s)= > d(u,v)

(u,v)es
Néu T(s) < min, thi dat min:= T(s)
va smin:=s;}

Buéc 3. Lap @6 thi G” = (V, E”), trong d6 E’ = Eusmin. Céac dinh trong G’ ¢ bac chan, suy ra
dd thi G’ ¢6 chu trinh Euler [1]. Tim chu trinh Euler C’ cua G’.

Buéc 4. Thay mdi canh (u,v) € smin bang duong di ngin nhét trong G, ta nhan dwoc 16 trinh
dua thu ngan nhét.

3. XAY DUNG UNG DUNG

3.1. Yéu ciu chwong trinh

Vi yéu cau xdy dung hé thong hd tro tim duong di cho xe thu gom rac bao dam tiéu ton it thoi
gian, cong sirc, ddc biét mang lai hidu qua kinh té cao, hé thong phai dam bao cac yéu ciu sau:

- Thiét ké giao di¢n 16 rang, dé hi€u, dé st dung va to1 uu cac thao tac.

- Xay dung cac cong cu hd tro thém, stra, x04 cac doi twong, nham phuc vu cho bai toan dong.



- Xay dung cac tién ich cho ngudi st dung nhu: xem cac thude tinh cia bit ky mot dbi twong
nao, thay d6i cac thong sb cua ddi twong, phong to, thu nho tuy theo nhu cau ngudi sir dung.

- Tim kiém 16 trinh thu gom réac téi vu.
3.2. Thiét ké co sé dix liéu va thuat toan
3.2.1. Thiét ké co sé dir liéu

Dua vao cac yéu cau hé thong, xay dung co s& dit liéu bao gdm 3 bang co ban. Bang tuyén
(dudng) giao thong Iuu triv thong tin tén cac tuyén duong giao thdng. Bang nut (dinh) giao thong luu
trir théng tin cac diém giao théng. Bang doan tuyén giao thong luu trit thong tin khoang céch giita
cac diém giao thong.

3.2.2. Thudt todn
Budc 1: Kiém tra do thi lién thong hay khong.
Ham int lienthong();

Budc 2: Kiém tra @6 thi 1a @b thi Euler hay khong phai 1a do thi Euler (dua vao bac ciia mdi
dinh).

Ham int kiemtraEuler();

Budc 3: Néu db thi lién thong va khong Euler thi str dung dinh 1y Goodman dé chuyén d6 thi
thanh Euler.

Ta st dung cac ham sau day:
void timdinhle(); //Tim cdc dinh 1é ciia do thi ban ddu
void phanhoach(); // Ding d@é phdn hoach cdc dinh 1é thanh cdc cdp.
void Hoanvi ,;//sinh ra cac hodn vi phdan hoach va chon phdn hoach 16i uu.
void Themcanh(); // Thém canh vao do thi ban dau dé tré thanh do thi Euler.
Int duongdi(int s, int d); // tim dwong di ngdn nhdt gitta dinh s va t
Budc 4: Tir d6 thi Euler ta di tim chu trinh Euler
void Euler(dothi G); // tim chu trinh Euler chinh la duong di cta xe [1].
3.3. Xay dwng ban dé thu gom rac
Str dung cac phan mém GIS [4] nhu Mapinfo, ArcGIS.. .ta tién hanh xay dung ban d6 s6 cua

Thanh phé Dong Héi. Céc 16p ban do thanh phan chinh dwoc lya chon dé thuc hién qué trinh chdng
I6p nhu: 16p dinh giao thdng, 16p tuyén giao thong [5].

Ban do giao théng thanh phé Pong Hai cho ¢ Hinh 1.



Hinh 1. So d6 giao thong TP Pong Héi sir dung Mapinfo ty 1¢ 1: 25000

3.4. Két qua tim kiém 19 trinh
0 Pau vao: Do thi G duoc tao thanh tir cac dinh D; va ma tran trong s6 khoang cach An.

0 Pau ra: Lo trinh di qua cac tuyén duong di cho nhan vién, khoang cach phai di, in ra két
qua bao cdo va mo phong tuyén dudng di cua tirng nhan vién trén ban dd gitp cho nhdn vién c6 thé
dé dang thuc hién 16 trinh thu gom ciia minh.

Str dung ngdn ngir lap trinh C# [3] va cac phan mém GIS 16 trinh téi wu hién thi tryc quan
trén ban db dugc minh hoa ¢ Hinh 2 va Hinh 3.
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Hinh 2. In tuyén dwong di trén ban dd  Hinh 3. Luu hanh trinh cia xe thu

4. PANH GIA KET QUA VA KHA NANG UNG DUNG
4.1. Panh gia

Trong bai bao nay ching toi chi ding lai & mirc danh gia thuat toan. Hé thong dang trong qué
trinh trién khai tng dung thuc té. Két qua danh gia ciia ngudoi sir dung sé& duoc cong b trong cac
cbng trinh sau.

4.2. Kha ning ap dung
Phan mém nay c6 thé trién khai cho nhiéu tng dung thyc té nhu:
- Hé thong tim duong di tdi wvu cho ngudi l4i xe thu gom rac & cac tuyén phd.
- Hé thong tim duong di tdi wu cho ngudi dua thu, ngudi giao bao.
- Hé théng tim duong di t6i wu cho cac dich vu dua dén hoc sinh, sinh vién.
- Hé théng xac dinh 10 trinh cho cac tour du lich.

5. KET LUAN VA HUONG PHAT TRIEN

Bai viét trinh bay tong quan vé bai toan ngudi dua thu cling nhu xdy dung tng dung tim kiém
16 trinh thu gom rac t6i wu trén ban dd s6 thanh phd Pong HGi. Phan mém duoc dua vao sir dung sé
dem lai hiéu qua kinh té cao, tiét kiém duoc rat nhiéu thoi gian, cong suc tir do viéc thu gom rac
duoc nhanh chong, lam giam 6 nhiém méi truong, dem lai moi trudng d6 thi sach dep. Hudéng phat
trién 1a xay dung thanh hé thdng ty dong phin cong cong viéc cho nhan vién dam bao cong bang,
hop 1y va chinh xéc, han ché hién tugng: s6 lugng cong viée ctia cic nhan vién chénh 1énh qua 16n vé
khoang cach. Ngoai ra co thé dua thém mot sb tiéu chi dé phan cong cong viéc gitta cac nhan vién



nhu: cin ctr vao thoi gian thu gom, vi tri thu gom ..., qua d6 c6 thé danh gi4 ning luc lam viéc cua
nhan vién.
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POSTMAN PROBLEM AND APPLICATION IN FINDING OPTIMAL PATH OF RUBBISH
VAN IN DONG HOI CITY

Abstract. The problem of finding optimal path of rubbish van can be modelled as the postman
problem. It has been extensively applied many different fields such as transportation,
communication, informatics, economics, and etc. The data base is always used in these problems in
order to greatly reduce the time of solving an actual query. The main contribution of this paper is to
develop an algorithm to solve the postman problem and digitalize the map, which gives an
interesting application of finding optimal path of rubbish van in Dong Hoi City.



