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LOI CAM ON

Trong qua trinh 1am tiéu luan t6t nghiép toi da nhan dugc su gitp dd, chi bao
tan tinh cta cac can bo tai Trung tim Ung dung Hé thong thong tin Dia Iy (Trung tim
HCMGIS ) S¢ Khoa hoc va cong nghé TP.HCM va quy thay c6 tai BO mon Tai ngyén
va GIS — Truong DH Nong Lam TP.HCM va toan thé cac thanh vién cua 16p DH12GI
dé t6i c6 thé hoan thanh t6t nhiém vu ciia minh.

Qua day, toi xin giri 101 cdm on chan thanh dén:

e Th.S Khuu Minh Canh, cong tic tai Trung tam Ung dung Hé thng thong
tin Dia Iy — S¢ Khoa hoc va Cong nghé TP.HCM, nguoi da truc tiép hudng din, chi
bao tan tinh, gop ¥ cho t6i trong sudt qiia trinh thuc hién dé tai.

e Quy thiy (c6) B6 mén Tai nguyén va GIS — Truong PH Nong Lam
TP.HCM dic biét 1a thay PGS.TS. Nguyén Kim Loi, Th.S Nguyén Thi Huyén, di tan
tinh giang day va truyén dat nhiéu kién thic quy bau trong sudt thdi gian toi hoc tap
tai truong.

e Thay Lé Vin Phan, KS. Nguyén Duy Liém, cic anh chi tai B mon Tai
nguyén va GIS — Truong PH Nong Lam TP.HCM, da tan tinh chi bao, gop y trong
thoi gian hoc tap va thuc hién dé tai.

e Tap thé can bd vién chuc tai Trung tdm Ung dung Hé thong thong tin Dia
Iy — S& Khoa hoc va Cong nghé TP.HCM, da tan tinh gitp d& va tao diéu kién trong
qué trinh thuc hién d¢é tai tiéu luan nay.

e Cubi cing, em giri 16i cam on sdu sic dén Gia dinh va ban bé luén dong
vién gitp d& vé moi mit va tao diéu kién thudn loi trong qua trinh hoc tip ciing nhu
trong thoi gian 1am dé tai.

TP.HCM, thang 06/2016
Nguyén Thi Bao Xuyén

B mo6n Tai nguyén va GIS
Khoa Méi truong va Tai nguyén
Truong PH Nong Lam TP.HCM

Email:baoxuyennt@gmail.com



TOM TAT

Nudc ¢6 vai trd vo ciing quan trong ddi véi con ngudi cling nhu bat ctr sinh vt
nao trén trai dit. Nude 1a ngudn tai nguyén vo cing quy gia nhung khong phai 1a vo
tan. Nude can cho moi su séng va phat trién, nude vira 1a moi truong vua la dau vao
cho cac qua sinh san xuit nong nghiép, cong nghiép.

N6i cu thé hon ¢ diy 1a mdi loai cay trén duong phd thi c6 nhu cau vé luong
nuée khac nhau. Gia st voi luong nude nhit dinh thi 1am thé nao dé giai quyét bai
toan tudi cdy mot cach hiéu qua va tiét kiém nude nhat c6 thé ma cdy van cé thé duy
tri sy sdng va chi phi dudng di 13 ti thiéu. Chinh vi thé dé tai nghién ctru “Ung dung
GIS hé tro bai todn twdi cdy trén dwong tai qudn Thii Pirc” da duge thyc hién va hoan
thanh tai Trung tdim Ung dung Hé théng thong tin Pia 1y (Trung tim HCMGIS) So
khoa hoc va Coéng nghé TP.HCM, trong khoang thoi gian tir thang 03/2016 dén
05/2016.

Két qua dé tai dat duoc cua tiéu luan 1a 1ap duoc lich trinh tudi cay va bén canh

d6 hiéu thém cac phuong phap duogc sir dung trinh bay trong dé tai.
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CHUONG 1. MO PAU
1.1.  Tinh cip thiét cia deé tai

Nhu ching ta d3 biét tir xa xua dén nay, cudc séng cua loai ngudi ludn gin b va
khong thé tach roi khoi thién nhién. Thé nén, bat ké ai khi ding truéc cac yéu té tao
nén thién nhién (nudc, ¢o cay hoa I4, ndi non...) déu cam thay tdm hdn nhe nhang va
thu thai, nhu tim dugc chén yén binh sau khoang thoi gian on a0 voi va cua cudc séng.
Mot trong nhitng tac dung Ion nhat cia cay xanh cho d6 thi, d6 1a né cai thién rd rét
moi trudng séng cua ngudi dan. Voi mat do dan cu dong, cung voi luong khi thai tir
nha may, xe cg,... tinh trang chung cua cac khu d6 thi chinh la méi truong khdng khi
bi 6 nhiém nghiém trong. Cay xanh s& gilp cai thién chat lugng khong khi bang cach
hap thu nhitng khi doc nhu NO,, CO,, CO...Theo nhiéu nghién ctu, cay xanh co thé
hap thu t&i 6% cac loai khi thai doc. Cay xanh sé& gitp loc bét bui ban, ddng thoi thai
ra nhiéu O,. Vi vay c6 thé xem cay xanh 1 14 phoi cua thanh phé. [13]

Trong nhitng nim gan ddy do ngudn nudc ngay cang tro nén khan hiém. Theo
thac si Lé Thi Xuan Lan, nguyén Phé Phong Dy bao Khi twong Thuy van Khu vuc
Nam B&, canh bao hién nay tinh hinh kho han dang dién ra trén dién rong khip ca
nuéc, trong d6 & Nam Bo 1a rd rét nhat. Nguyén nhan do mia mua trong nam 2015
thiéu hut tir 30%-40%, mua tré nhung lai két thic quéa som. Hién khu vuc Nam B9,
trong d6 c6 TP HCM, dang budc vao thoi diém kho han nhat. DU trong thoi gian toi
van c6 mua trai mia nhung xay ra it nén khong du bu cho su thiéu hut ndi trén. Sy kho
han nay van con tiép tuc dién ra vao thoi ky cao diém ¢ céc thang tiép theo cho dén hét
thang 4/2016. [14]

Bén canh d6 gi4 xang gia dau ngay mot ting cao. Bé cham s6c “la phoi” cua
quan ndi riéng va toan thanh phd néi chung va ciing nhu dé duy tri su séng cho cay
xanh. Dit ra bai toan: Gia dinh luong nudc tudi khéng phai v tan. Va mot tuyén
duong trong mot loai cay. Mot sb loai cay c6 thé 2-3 ngay tudi 1 1an. Mot sé cdy mdi
ngay phai tudi. Lap lich tudi cay tét nhat ¢ thé. Tim phuong 4n tudi sao cho cay van

séng ma luong nudce tudi it nhat ma luoc di chuyén trén duong 12 it nhat c6 thé.



Tir nhitng van dé cap thiét trén dé tai “Ung dung GIS hé tre' bai todn twéi cy
trén dwong tai qudn Thai Prc” duoc thuc hién nham giai quyét bai toan da dé cap ¢
trén.

1.2. Muc tiéu caa dé tai
¢ Muc tiéu chung:
Ung dung GIS hd tro bai toan tudi cdy trén duong tai quan Tha Dc.
% Muc tiéu cu thé:
- Tuéi cay sao cho cdy van séng ma lugng nude tudi it nhat va luoc di chuyén
trén dudng ciing it nhat c6 thé.
- Hiéu duoc mot sb ly thuyét/ thuat toan; chu trinh Halmilton, chu trinh Euler;
phép phan tich P-center; bai toan dd thi va bai toan Iap lich.
- Lap lich tudi cay.
1.3. Gioi han pham vi nghién ciru
- Khéng gian: Pham vi nghién cru dé tai dwoc thuc hién tai quan Tha Duc.
- Nbi dung: Ung dung GIS dé hd trg bai toan tudi cay trén duong.
- Cong nghé: Str dung phan mém GIS, ngdn ngir lap trinh Python.



CHUONG 2. TONG QUAN KHU VUC NGHIEN CUU

2.1. Tong quan dia ban nghién ciu
2.1.1. Piéu kién tw nhién

% Vitridialy

Tha Puac sau ngay 30-04-1975 13 huyén ngoai thanh, nim & phia Pong — Béc
thanh phd HO6 Chi Minh. Nam 1997, huyén Thi Dirc dugc phén chia thanh 3 quén:
quan 2, quan 9 va quan Thu buc theo nghi dinh 03/CP cia Chinh Phu ban hanh ngay
6-1-1997. Quan Thu Puc méi ¢ dién tich 47,76 km?, bao gom dién tich va dan sb cua
cac xa Linh Pong, Linh Trung, Tam Binh, Tam Phu, Hi¢p Binh Phudc, Hi¢p Binh
Chanh, thi trAn Thu Dtrc, mot phén dién tich va nhan khau cua cac xa Hiép Phu, Tan
Phu va Phudc Long. Sau khi tré thanh quén, cac xi déu ddi tén thanh phudng. Quin
Tha Ptic ¢6 12 phuong goi tén theo xi trudce dy: Linh Pong, Linh Tay, Linh Chiéu,
Linh Trung, Linh Xuan, Hiép Binh Chanh, Hi¢p Binh Phudc, Tam Phu, Truong Tho,
Binh Chiéu, Binh Tho, Tam Binh; dén s tinh dén nay 1a khoang 250.000 ngudi. [15]
Vén 1a mot huyén ngoai thanh, Tha Puc khong c6 nhiéu cong trinh ha tang ky

thuat ciing nhu ha ting x& hoi. Ba con duong 16n chay qua huyén Tha Duc trude kia
va quan Thi Ptc ngay nay déu thudc qudc 16: xa 16 Ha Noi, qudc 16 13 va xa 1o vanh
dai ngoai (la xa 160 Pai Han cii). Bao boc 3 mat Tha Buc la hai con séng I6n, séng
Pong Nai va sdng Sai Gon, rat thuan loi cho giao thong duong thay, phuc vu van
chuyén hang hoa nong san va thuc pham cua céac cong ty 16n trén dia ban. [2]

- Phia Bic quan Thu Duc tiép giap voi huyén Di An — tinh Binh Duong.

- Phia Nam gidp song Sai Gon, quan 2, quan 9, quan Binh Thanh.

- Phia Dong giap quan 9.

- Phia Tay giap quan 2.
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Hinh 2.1. Ban d6 quan Tha Pic
(Cdp nhgp 10/06/2007 tqi trang: diaoconline.vn)

% Giao thong
Khéng nam trong trung tdm thanh phd nhung véi vi tri chién lugc quan trong,
cac tuyé dudng giao thong tai Thi Ptrc ludén c6 mat do giao thong tai quan Thu Duc
ludn c6 mat do giao thong cao nhu Quéc 10, xa 10 Ha No1, Quéc 16 13, Quéc 16 1K, Vo
Vian Ngan, Kha Van Can, Pang Van Bi,...
2.1.2. Piéu kién kinh té xa hdi
< Dan sb
Ciing nhu TP.H5 Chi Minh, quan Thi B¢ 1a noi tdp trung mot lugng dan cu
16n. Tinh dén nim 2009, din sé & khoang 43.000 ngan nguoi. Nguyén nhan din dén
viéc dan s6 dong 1a do sy phat trién ciia cac khu cong nghiép, khu ché xuét (Linh
Trung, Linh Xuan,...). Sy phat trién cua cac trudng hoc dic biét 1a lang PH Thu Dic.
Ngoai ra, con do sy di cu cua cac quan ndi thanh chat chdi ra vung ven.
Viéc ting dan sd gop phan cung cip ngudn lao dong cho cac khu cong nghiép
nhung ciing mang dén nhiéu bat cap cho cong tac quan 1y, y té, vin hoa, gido duc, an

ninh trit tu.



< Kinh té
Do nim & ngoai 6 nén kinh té quan Thu DPuc da dang voi nhiéu loai hinh kinh té
nhu san xuat néng nghiép, san xut céng nghiép, throng mai, dich vu.
% Séan xuit néng nghiép
Ciing nhu cac huyén ngoai thanh khac, Thu Ptrc trude ngay giai phong 1a “vanh
dai tring”, 1a “ving tu do ban phd” cia My nguy, vi thé qua trinh khoi phuc san xuat
néng nghiép gip v6 va kho khin, tham chi phai chiu hi sinh khi ra pha bom min dé
bién ving dat hoang hoa try thanh nhiing canh dong laa xanh ngat tim mat (chi trong
3 nam 1976-1978, Thu btrc da khoi phuc khoang 11.000 ha trong 14.000 ha cua “vanh
dai tring”). Hé thong thuy loi ndi déng duge xay dung ngay trong nhirng nim dau sau
ngay 30-4-1975, vira giai quyét tinh trang ndp ung, vira ting ning suit cac loai cdy
trong, dua cay lua vao canh tac 2 dén 3 vu/nam.
< Cong nghiép — Tiéu thii cong nghiép
DU mang tén 1a huyén, nhung Tha Duc lai 1a ving dat 1am “cau ndi « giira thanh
phé H6 Chi Minh va céc tinh mién Pong Nam Bo giau tiém ning céng nghiép, do do
ngay trén dia ban Tha Pic, dudi ché do cii d hinh thanh mot s6 cum cong nghiép va
hang chuc nha may nam rai rac trong cac khu dan cu. Cong ty xi mang Ha Tién, Cong
ty Co dién, Nha may dién c6 mat tir rit som & Tha Buac, 1a ba trong s6 hon 100 nha
may c6 quy md kha do tu ban nudc ngoai va tu ban Hoa kiéu lam chu. Cudi nam 1974
va dac biét 1a dau nam 1975, trude nguy co sup d6 khdng tranh khoi cia nguy quyen,
gigi chu tu ban cong nghiép da thao g& may moc “tuy nghi di tan”, gay nén su xao
tron rat 16n trong xa hoi 25.000 cong nhan that nghiép sau ngay 30-4-1975 la hau qua
ctia hanh dong pha hoai san xuat ay.

Sy khoi phuc va phat trién nhanh ctia céng nghiép — tiéu thii cong nghiép trong
nhimg nim d6i moi di lam tang ty trong trong tong gia tri kinh té ctia Quéan 1én 62% -
mot trong nhimg Quén c6 ty trong cong nghiép cao nhat thanh phé Hd Chi Minh.
Cong nghiép phat trién da tao diéu kién cling cb va phat trién giai cap cong nhan. Nam
1997, trudc khi tach quan, cong nhan cong nghiép Thu Pirc hon 42.000 ngudi (s6 liéu
théng ké 1996). Tha Ptic ¢6 thém hang ngan cong nhan xay dung khi ca ba qun trén
dia ban huyén Tha Puc tro thanh nhiing cong trudng xdy dung 16n, tp nap sudt ngay

dém.



Thu Bic ciing 1 dja phuong hap dan cac nha dau tu. Khu ché xuat Linh Trung
d3 duogc 1ap kin; Khu cong nghiép Binh Chiéu ciing dugc cac nha dau tu thué hét mat
bang x4y dung nha may san xuit. Thu Dtc dang xay dung khu xuat xuat Linh Trung 2
cho cac nha dau tu ¢6 nhu ciu lam an 1au dai trén ving dat nay.

Gia tri tong san luong cong nghiép — tiéu thu cong nghiép ctia quin Thu Duc
tdng trudng nhanh, dac biét tir ndm tach quan. Nam 1995 gia tri san luong ciia nganh
cong nghiép huyén Thu Puc (bao gdm 3 quin Thu Pirc, quin 2 va quéin 9) 14 118 ti
dong, dén nam 1997, riéng quan Tha Ptc di 1a 248 ti ddng. Trong cac nam tiép theo,
dac bi¢t 1a tr nam 2000, ti 1€ tang truong gid tri san luong dat binh quan hom 50% /
nam. Nam 2000 1a 529,4 ti, nam 2002 1a 902,7 ti, nam 2003 1a 1.119,6 ti va nam 2004
dat 1.444,12 ti dong.

La dia phuong c6 nén san xuat cong nghiép — tiéu thu cong nghiép 1au nam, tir
nim 1991 dén nay, nhiéu mit hang truyén théng cta Thi Péc nhanh chéng c6 chd
dung trong nudc 1a tai thi trudng nhiéu nudc.

+¢ Thwong mai — Dich vu

Nganh thuong mai Thi Purc phat trién rat sém. Ba muoi nim qua, chg Thu Pirc
tuy khong 16n — van 13 trung tim mua ban tp nap, co sirc hap dan khach hang trong va
ngoai quan.

Ciing nhu ving chg Lén, Tha Ptic 13 noi ¢6 mot sé nguodi Hoa chuyén nghé kinh
doanh. Theo mot théng ké, truoc ngay 30-4-1975 s6 co s& budn ban, dich vu Am thuc
va sap cho ctia giéi thuong nhan ngudi Hoa trén dia ban Thu Dc chiém khoang 50%.

Thap nién 90 danh diu sy phat trién nhanh va bén viing cua hoat dong thuong
mai trén dia ban quan Thu Duec, tbc do tang binh quan 30% / nam. Kinh doanh nha
hang — khach san, nha va biét thu cho thué, dich vu van phong cling phat trién du Thu
buc 1a vung ngoai thanh. Mgt hinh thuc dich vu méi1 dang dugc trién khai c6 két qua
la xay va cho thué dang nha ph6, biét thu canh cac khu vui choi gidi tri va sinh hoat
thé thao.

Trén dia ban Thu Dtic, ngoai chg Thu Duc ¢ trung tdm thi tran, con co 15 “cho
qué” voi hon 5.500 ho budn ban, diéu d6 da noi 1én phan nio quy mod hoat dong
thuong nghiép tai ddy. Trong quy hoach cho ciia thanh phd, quan Thu Dtic da c¢6 chg

dau mdi Tam Binh thay cho chg dau moi Cau Mubi — thude quan 1.



Mot hoat dong c6 hi€u qua cua Thu Puc 1a ngoai thuong, tang trudng dat binh
quan 14% / ndm, vira bao dam san phim cong — ndng nghiép ciia quan tham gia thi
truong xuat khau, vira thu ngoai t& dé nhap may méc, nguyén phu liéu phuc vu san
xuat va nhu yéu pham cho thi trudng ndi dia.

Doanh thu thuong mai-dich vu: nam 1991 dat 310 ti, nam 1995 dat 920 ti, nam
1997 (tach quan — khong tinh quén 2 va quan 9) dat 753 ti, nam 2000 dat 928 ti, ndm
2001 dat 1.188 ti, ndm 2003 dat 1.746 ti va nam 2004 dat 2.252 ti dong. [15]



CHUONG 3. CO SO LY THUYET
3.1. Tong quan vé H¢ thong thong tin Pia Iy (GIS)
3.1.1. Lich st phat trién

GIS dugc hinh thanh tir cac nganh khoa hoc: Dia ly, Ban dd, Tin hoc va Toan
hoc. Ngudn gbc caa GIS la viéc tao cac ban d6 chuyén dé, cac nha quy hoach st dung
phuong phap chdng ldp ban d6 (Overlay). Viéc st dung may tinh trong vé ban do duoc
bat dau vao cudi thap nién 50, dau thap nién 60, tir day thi khai niém GIS ra doi nhung
chi dén nhitng nam 80 thi GIS mai thyuc su phéat huy hét kha nang ciia minh do sy phat
trién manh mé& ciia cong nghé phan ctng va ciing tir thap nién 80 nay ma GIS trg nén
phd bién trong céac linh vyc thuong mai, khoa hoc va quan ly.

Hé thong thong tin dia 1y (GIS) duoc du nhap vao Viét Nam trong nhimg nim
cua thap nién 80 thong qua céc du an trong khuén khé hop tac quéc té. Tuy nhién, chi
dén nhiing ndm cudi cua thap nién 90, GIS méi duoc nhidu nguoi biét dén va ap dung
rong rdi tai Viét nam trong céac linh vuc: Quan ly tai nguyén thién nhién, gidm sat moi
truong, quy hoach thiét ké canh quan d6 thi, quan 1y cdy xanh d6 thi,... Hién nay,
nhiéu co quan nghién citu va doanh nghiép da va dang ung dung cong nghé GIS dé
giai quyét cac bai toan ctia co quan minh.

GIS duoc sir dung nham xir Iy déng bo cac 16p théng tin khong gian (ban do)
gan véi cac thdng tin thudc tin, phuc vu nghién ctu, quy hoach va quan ly cac hoat
dong theo 1anh tho.

Ngay nay, ¢ nhiéu qudc gia trén thé gisi, GIS tro thanh cong cu tro gidp quyét
dinh trong hau hét cac hoat dong kinh té - xa hoi, an ninh, quoc phong, doi vai tham
hoa thién tai v.v... GIS c6 kha nang trg giup co quan chinh phu, cac nha quan ly, cac
doanh nghiép, cac ca nhan v.v... danh gia dugc hién trang cua cac qua trinh, cac thuc
thé va tich hop céc thong tin dugc gan véi mot ban do s6 nhat quan trén co so toa do

cua céc dit liéu ban do dau vao.



3.1.2. Dinh nghia

GIS duoc sir dung trong nhiéu linh vuc khac nhau nhu dia ly, k§ thuat, tin hoc,
tai nguyén mai trudng, khoa hoc xt ly vé dit liéu khong gian,.. Sy da dang trong cac
linh vuc tng dung din dén co rat nhiéu dinh nghia v& GIS (Nguyén Thi Kim Nga
2013).

Theo Ducker ( 1979 ), GIS la mot trudng hop dac biét cua hé thdng thong tin, &
d6 co so dir liéu bao gom su quan sat cac dic trung phan bd khong gian, cac hoat dong
su kién co thé duoc x4c dinh trong khoang khong nhu dudng, diém, ving .

Theo Burrough (1986), GIS 1a mét cong cu manh duoc dung dé luu trix va truy
van, bién d6i va hién thi dir liéu khéng gian tir thé gigi thuc cho nhitng muc tiéu khac
nhau.

C6 thé két luan, He thong thong tin dia ly (Geographic Information system, GIS)
dugc dinh nghia nhu 1a mot hé théng thdng tin ma né st dung dir liéu dau vao, céc
thao tac thong tich, co s& dir liéu dau ra lién quan vé mat dia ly khdng gian
(geographically or geospatial), nham tro giGp viéc thu nhan, luu trir, quan ly, xi 1y,
phan tich va hién thi cac théng tin khong gian tir thé giéi thiéu dé giai quyét cac van dé
tong hop thong tin cho cac muc dich cta con ngudi dit ra, chang han nhu : dé hd trg
viéc ra cac quyét dinh cho viéc quy hoach (Planning) va quan ly (Managerment), sir
dung dat (Land use), tdi nguyén thién nhién (Natural resources), mdi trudng
(Enviroment), giao théng (Transportation), d& dang cho viéc quy hoach phét trién do
thi va nhitng viéc luu trix dit liéu hanh chinh (Nguyén Kim Lei va céng tac vién, 2009).
3.1.3. Thanh phan caa GIS

Hé thong thong tin dia 1y duoc tiép can dua trén mo hinh thong tin dia ly gom 5
thanh phan sau day:

= Phan cang (Hardwave)

= Phan mém (Softwave)

= Con nguoi (People)

= S6 liéu (Data)

= Chinh sach va quan ly (Approaches)



Hardware

Hinh 3.1. Cac thanh phan cua GIS

Phan cing: San pham duoc nghién ciu xay dung trong dé tai s& duoc cai dat
lien hé thdng thiét bi phan cang hién hitu tai cac don vi sé tiép nhan céac két qua cudi
cling cua dé tai. Phan cirng gdm may tinh va céc thiét bi ngoai vi dé nhap va xuét di
liéu.

Phan mém : Nhitng phan mém can thiét trong mot hé théng GIS chuyén nganh
bao gom hé quan tri co s& dit liéu, phan mém GIS va phan mém wng dung. Phan mém
la tap hop céc cau Iénh, chi thi nham diéu khién phan cang cia may tinh thuc hién mot
nhiém vu xac dinh. Phan mém HTTTBL c6 thé 1a mot hoic té hop cac phan mém may
tinh. Mot s6 phan mém GIS nhu : MaplInfo, ArcInfo, SPANS, WINGIS...

Chinh sach va quan ly:

- Hé théng GIS can duoc diéu hanh béi mot bo phan quan ly, bo phan nay phai
duoc bo nhiém dé té chic hoat dong hé thong GIS mét cach co hiéu qua, phuc
vu nguoi st dung thong tin.

- Pé hoat dong thanh cong, hé théng GIS phai dugc dat trong mot khudn kho to
chac phi hop va ¢6 nhirg huéng dan can thiét ¢é quan ly, thu thap, luu trir va
phan tich sé liéu, dong thoi co kha ning phat trién dugc hé thong GIS theo nhu
cau. Hé thong GIS can duoc diéu hanh bai mot bo phan quan Iy, bo phan nay
duoc bd nhiém dé t chirc hoat dong hé théng GIS mét cach c6 hiéu qua, nham
phuc vu nguoi str dung thong tin mot cach tét nhat.

S6 ligu:

S6 liéu duoc sir dung trong GIS khong chi 1a sé liéu dia ly (geo-referenced-data)

riéng I& ma con phai duoc thiét ké trong mot CSDL (database).
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Nhitng thong tin dia ly bao gém cac dit kién vé vj tri dia ly, thudc tinh (attributes)

cua thong tin, mdi lién hé khong gian (spatial relationships) gita cac thong tin. C6 2

dang sé liéu duoc sir dung trong k thuat GIS I:

1.

CSDL ban d6: 1a nhitng mé ta hinh anh ban dd dugc sé hoa theo mot khuén
dang nhét dinh ma may tinh hiéu dugc. Hé thong thong tin dia Iy dung CSDL
nay dé xuét ra cac ban do trén man hinh hoic ra céc thiét bi ngoai vi khac nhu
may in, may Ve.

S6 liéu Vector: dugc trinh bay dudi dang diém, duong va ving, mdi dang c6
lién quan dén mat s liéu thudce tinh duoc luu trir trong CSDL.

S6 liéu Raster: dugc trinh bay dudi dang ludi 6 vudng hay 6 chit nhat déu nhau,
gia tri dugc 4n dinh cho mdi & s& chi dinh gia tri cua thudc tinh. S liéu caa anh
vé tinh va sé liéu ban do duoc quét (scanned map) 1a cac loai s6 liéu Raster.

S6 liéu thudc tinh (Attribute): duogc trinh bay dudi dang céc ky tu hoic sb, hoic

ky hiéu ¢é mé ta cac thudc tinh cua céc thdng tin thudc vé dia ly.

Con nguoi: 12 yéu té quyét dinh sy thanh cong trong quéa trinh van hanh va khai

thac hé théng thong tin dia 1y, do d6 viéc nang cao trinh d6 khoa hoc ki thuat cta can

bo van hanh, khai thac va phét trién hé thng.

e Nhom k¥ thuat vién: thao tac truc tiép cac phan mém dé thu thap, té chic, hién

thi thdng tin.

toan.

e Nhom chuyén vién GIS: sir dung GIS dé danh gia va thiét ké phan tich céc bai

eNhom nguoi khai thdc st dung: nhitng nguoi thugc chuyén mén khac nhau

nhung can dung GIS dé giai quyét nhitng van dé cy thé. [7]
3.1.4. Chirc ning cia GIS

R/
0’0

Mot hé thdng phan mém xir Iy HTTPL yéu cau téi thiéu phai c6 ba chiic ning
Sau:

Tu dong hoa ban dd (Mapping office).

Quan ly co s¢ dir li¢u (Data base management system - DBMYS)

Xt ly dir liéu: Pay 1a chic ning quan trong dé phan biét mot phin mém
HTTDL v6i mot phan mém ban do khac.

Céc chuc nang cua GIS:

11



= T6 chuc dir lidu

= Luu trit dit liéu (CSDL)

= Truy van va phén tich di liéu
= Hién thi dit li¢u

= Xuét dix liéu

CAC CHUC NANG
CUA GIS

Lwu trlr
dir liéu
(CSDL)

2

s Két xuéat théng tin
Truy van va ST
ohan tich ‘ ngléia;c‘“? bao cao

Hinh 3.2. Cac churc nang cua GIS
3.1.5. Céu triic co sé dir liéu trong GIS

Mot co sé dir liéu cua hé thong thong tin dia ly c6 thé chia ra 1am 2 loai co ban:
s6 lieu khdng gian va phi khong gian. Mdi loai c6 nhitng dic trung riéng va ching
khac nhau vé yéu cau va luu giir s6 liéu, hidu qua, xt ly va hién thi.

S6 lieu khong gian 1a nhitng md ta caa hinh anh ban do sb, ching bao gém toa
do, quy luat, cac ky hiéu dung dé xac dinh mot hinh anh ban do cu thé trén tirng ban
d6. Hé thong thong tin dia ly dung cac sb hiéu khong gian dé tao ra mot ban d6 hay
hinh anh ban do trén gidy théng qua thiét bi ngoai vi. ..

S liéu phi khéng gian 1a nhitng dién ta dic tinh, sé lugng, mdi quan hé cac hinh
anh ban db voi vi tri dia ly cua ching. Cac s liéu phi khong gian duoc goi la dir liéu
thudc tinh, ching lién quan dén vi tri dia Iy hoic cac dbi tugng khong gian va lién két
chit ché véi chiing trong hé théng thong tin dia ly théng qua mot co ché thong nhat
chung.

4+ Dir liéu khong gian:
Co s¢ dir lidu khong gian chira dung nhitng thong tin dinh vi cta cac ddi tuong,

cho biét vj tri, kich thudc, hinh dang, su phan bé... cua cac d6i tuong. Cac ddi

12



tugng khong gian dugce dinh dang vé 3 loai: di twong dang diém, dang duong va
dang vung. Dir liéu khong gian ¢6 hai mo6 hinh luu trit; mo hinh dir liéu raster va

mo hinh dir liéu vector.

P S 7 /N
: BTER

“0~=00<

I R

Hinh 3.3. Céu truc dit liéu Raster va Vector
= M0 hinh dir liéu Vector : théng tin vé diém, duong, ving duoc ma hoéa va luu
duéi dang tap hop cé4c toa do x,y. Péi twong dang diém luu dudi dang toa do
(x,y). Pbi tugng dang duong nhu dudng giao thdng, sdéng subi... duoc luu dudi
dang tap hop cac toa do diém XiY1, XoYa,.. ., XnYa hodc 1a mot ham toan hoc, tinh
duoc chiéu dai. Pdi twong dang ving nhu khu vuc budn bén, nha cira, thuy hé...
duoc luu nhu mot vong khép kin caa cac diém toa do, tinh duoc chu vi va dién

tich vang.

Hinh 3.4. Biéu dién thong tin diém, dudong, ving theo cau tric vector
= Mo hinh dir liéu Raster: Trong clu trac dit liéu Raster, ddi tuong dugc biéu
dién thong qua cac 6 (cell) hay 6 anh (pixel) ctia mot ludi cac 6. Trong may
tinh, cac 6 ludi nay duoc luu trir dudi dang ma tran trong d6 mdi 6 ludi 1a giao
diém cta mot hang va mot cot trong ma tran. Piém dugc xac dinh boi mot pixel

(gia tri nho nhét trong cAu trac Raster), duong dugc xac dinh bd1 mot chudi cac
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0 c6 cung thudce tinh ké nhau c6 hudéng nao do, con viung dugc xac dinh bdi mot

s6 cac pixel cung thudc tinh phu 1én trén mot dién tich nao do.

XY  Columns

Hinh 3.5. CAu trtc dit liéu Raster

Mdi quan hé logic giita vi tri clia cac dbi twong trong ciu tric dit liéu dugce goi
la TOLOGY. Céu trac dit lidu thudc topology cung cip mot cach tu dong hoa dé xu Iy
viéc s6 hoa, xir 1y 16i; giam dung lugng luu triv dit lidu.

+ Dir liéu thudc tinh:

Co s dit liéu thude tinh luu trit cac s liéu mo ta cac dic trung, tinh chét, ... cia
d6i tugng nghién ciru. Cac thong tin nay c6 thé 1a dinh tinh hay dinh lugng, dugc luu
trit trong may tinh nhu 13 tap hop cac con sb hay ky tu; & dang vin ban va bang biéu.
Thong thudng, dir liéu thude tinh 1a cac thong tin chi tiét cho ddi tuong hodc cac sd
liu théng ké cho ddi twong. Cac dir liéu thudc tinh cha yéu duoc to chirc thanh cac
bang dit liéu, gdm co cac cot dit lidu (truong dir liéu): mdi cot dién dat mot trong nhiéu
thudc tinh ctia ddi twong; va cic hang twong Gmg véi mot ban ghi: gdm toan bd nodi
dung thudc tinh cia mot doi tuong quan 1y. [17]

3.1.6. T6 chirc co s& dir liéu GIS

Co s dir liéu 1a mot gi dir liéu duoc t6 chie dudi dang cac Layer. Cac Layer c6
thé duogc tao ra tir nhiéu khudn dang dir liéu khac nhau nhu: Shape files, personal
geodatabase, ArcInfo cover datasets, CAD drawings, SDE databases, photo, image.
Hién nay, theo cac chuan dir liéu 1ISO-TC 211 va chuan dit liéu cua Bo Tai nguyén va
Moi truong, dit liéu duogc td chirc theo khudn dang chuan 1a GeoDatabase. [17]

3.1.7. Cong cu Network Analyst trong ArcGis

Network 1a mét hé théng cac yéu tb lién két véi nhau, chang han nhu cac canh

(duong) va cac nit két ndi (diém), dai dién cho cac tuyén co thé tir mot dia diém khéc
Nguoi, tai nguyén va hang hoa c6 xu hudng di du lich doc theo mang: xe hoi va

Xe tai di trén nhirng con dudng, may bay bay trén dudng bay dugc xéac dinh trudc, dau
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chay trong dudng ong. Bang mé hinh con dwong du lich tiém niang véi mét mang, nd
cd thé thuc hién cac phén tich lién quan dén sy chuyén dong cua dau, xe tai, hoic cac
dai Iy khac nhau trén mang. Phan tich mang lu6i phé bién nhét 13 tim duong di ngin
nhat. [19]

ArcGIS Network Analyst cung cip chtrc ning phan tich khéng gian dua trén hé
théng mang ludi nhu tuyén dudng, tuyén tau, dinh hudng du lich, co s gan nhat, khu
vuc dich vu va location — allocation. Vi ArcGIS Network Analyst, ban cé thé ty dong
mo hinh mang lugi thuc té, bao gom duong mét chiéu, gidi han ré va do cao, giéi han
tbc do, va nhiéu loai téc do khac nhau tiy vao tinh hinh giao thong. Ban c6 thé d&
dang xay dung cac mang lugi cho minh tir dit liéu GIS bang md hinh di liéu mang
ludi phirc tap.

Vai ArcGIS Network Analyst, ban co thé:

e Tim duong di ngan nhat.

e X4c dinh céc tuyén duong hiéu qua nhat cho doi xe phai di dén nhiéu dia diém.

e Sir dung khung thoi gian dé gisi han thoi gian cac phuong tién c6 thé di dén cac
dia diém. Xac dinh cac co s& gan nhat.

e X4c dinh vi tri t6i uu cho cac co s bang phan tich location-allocation.

e Xac dinh khu vuc dich vu dya trén thoi gian di chuyén hoic khoang cach.

e Tao ra mang ludi dua trén di liéu GIS hién cé cua ban.

e Ta0 ra mot ma tran chi phi di lai tr mdi diém khoi hanh cho tat ca cac diém
dén. [18]

3.2. Tong quan vé do thi

Ly thuyét @6 thi 1a mot linh vuc da c6 tir 1au va c6 nhiéu tng dung hién dai.
Nhitng tu twong co ban caa Iy thuyét d6 thi duoc dé xuat vao nhimg nim dau cua thé
ky 18 boi nha toan hoc 16i lac ngudi Thuy S§ Lenhard Eurler. Chinh 6ng 1a nguoi da
sir dung dd thi dé giai bai toan noi tiéng vé cac cai cau ¢ thanh phd Konigsberg.

Do thi duoc sir dung dé giai cac bai toan trong nhiéu linh vuc khac nhau. Chang
han, d6 thi c6 thé sir dung dé xac dinh cac mach vong trong van dé giai thich mach
dién. Ching ta c6 thé phan biét cac hop chat héa hoc hitu co khac nhau véi cling cong
thirc phan tir nhung khac nhau vé cau tric phan tir nho do thi. Ching ta c6 thé xac dinh

hai may tinh trong mang c6 thé trao d6i thong tin dugc véi nhau hay khdng nho mé
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hinh d6 thi cia mang may tinh. D6 thi c6 trong sb trén céc canh cé thé sir dung dé giai
cac bai toan nhu: Tim dudng di ngdn nhit gitra hai thanh phé trong mang giao théng.
Chung ta ciing con st dung d6 thi dé giai cac bai toan vé lap lich, thoi khoéa biéu va
phan bé tan sé cho céc tram phat thanh va truyén hinh; giai cac bai toan t6 mau trén
ban d6: tim sb mau it nhat dé td cac quéc gia sao cho hai quéc gia ké nhau duoc td
khéc nhau... [6]
3.2.1. Pinh nghia @6 thi (Graph)

Do thi 1a mét cau tric roi rac bao gom cac dinh va cac canh ndi cac dinh nay.
Puoc mo6 ta hinh thic:

G=(V,E)
V goi la tap cac dinh (Vertices) va E goi la tap cac canh (Edges). C6 thé coi E 14

tap cac cap (u, v) véi u va v la hai dinh cua V.
Mot s6 hinh anh caa d6 thi:

O/
-\

So d6 giao thong Mang may tinh
Hinh 3.6. Vi du vé mé hinh db thi
Chung ta phan biét céac loai d6 thi khac nhau boi kiéu va sb luong canh ndi hai
dinh nao d6 cuia d6 thi. Bé c6 thé hinh dung duoc tai sao lai can dén cac loai d6 thi
khac nhau, chling ta s& néu vi du st dung chung dé md ta mét mang may tinh. Gia st
ta c6 mot mang gom cac may tinh va cac kénh dién thoai (goi tat 1a kénh thoai) ndi cac
may tinh nay. Chlng ta c6 thé biéu dién cac vi tri dat may tinh boi cac diém va céc

kénh thoai ndi ching boi cac doan ndi, xem hinh 3.7.
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Hatay % ‘ ;
Bdng nai An giang

Thanh héa

Hd Chi Minh Long an

Nam Binh

Hué Khénh hoa
Hinh 3.7. So d5 mang may tinh

Nhan thiy rang trong mang & hinh 3.7, gitta hai may bét ky chi c6 nhiéu nhat 1a
mot kénh thoai néi ching, kénh thoai nay cho phép lién lac ca hi chiéu va khéng co
may tinh nao lai duoc ndi véi chinh nd. So d6 mang may cho trong hinh 3.7 dugc goi
1a don vi v6 hudng.

¢ Cac khai niém co ban

Pinh nghia 1: Mot don do thi G = (V, E) gdm mat tap khac rong V ma cac phan
ttr cua no goi la cac dinh va mot tap hop E ma céc phan tir caa né goi la cac canh, dé 1a
cac cap khong co tht ty cta cac dinh phan biét.

Pinh nghia 2: Mot da do thi G = (V, E) gdm mat tap khac rong V ma céc phan
tr ciia N6 goi 1a cac dinh va mot ho E ma cac phan tir cua né goi 1a cac canh, d6 1a cac
cap khéng cé thir ty cua cac dinh phan biét. Hai canh dugc goi la canh boi hay song
song néu chung cung twong (ng véi mot cip dinh.

RO rang mdi don do thi 1a da d6 thi, nhung khong phai da d6 thi nao ciing 1a don
d6 thi.

Pinh nghia 3: Mot gia do thi G = (V, E) gom mot tap khac rdng V ma céc phan
tr caa nd goi 1a cac dinh va mot ho E ma céc phan tir caa né goi la cac canh, d6 1a cac
cip khong cd th tu cua cac dinh (khdng nhat thiét 12 phan biét).

Véi VeV, néu (v,v)€ E thi ta ndi c6 mot khuyeén tai dinh v.

T6m lai, gia d6 thi 1a loai d6 thi vo huéng tong quat nhat vi nd cé thé chira cac
khuyén va cac canh boi. Pa do thi 1a loai do thi vé huéng c6 thé chira canh nhung
khong thé ¢ c6 cac khuyén, con don do thi 12 loai db thi v hudng khong chia canh

boi hoac cac khuyén.
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Vi du:

S Uae

Vo hudng Co huong V6 huong Co huong
Don d6 thi Da d6 thi

Hinh 3.8. Phan loai d6 thi

Pinh nghia 4: Mot d thi c6 hudng G = (V, E) gdom moét tap khac rong V ma cac
phan tir ciia nd goi 1a cac dinh va mot tap E ma cac phan tir ciia nd goi 1a cac cung, do
la cac cap co thir tu cua cac phan tir thudc V.

Pinh nghia 5: Mot da d6 thi c6 hudng G = (V, E) gom mét tap hop khéc rdng V
ma c&c phan tir caa nd goi 1a cac dinh va mot ho E ma cé4c phan tir caa né goi 1a cac
cung, d6 la cac cap co thir tu thuoe V.

Do thi v hudng nhan duoc tir do thi c6 hudng G bang cach x6a bo céc chiéu mii

tén trén cac cung duoc goi 1a d6 thi vd huéng nén cua G. [4]

Vi du:
(%) S (O
v.) %=@

D6 thi cé hudng Da do thi cé hudng

3.3. Biéu dién do thi trén may tinh

Dé luu trir d6 thi va thuc hién cac thuat toan khac nhau véi d6 thi trén may tinh
can phai tim nhitng cau tric di liéu thich hop dé md ta d thi. Viéc chon cau tric dit
liéu nao dé biéu dién d6 thi co tac dong rat Ién dén hiéu qua cua thuat toan. Vi vay,
viéc chon lya cau tric dit liéu dé biéu dién dd thi phu thudc vao tirng tinh hudng cu thé

(bai todn va thuat toan cu thé). Trong muc nay ching ta s& xét mot s phuong phap co
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ban duoc sir dung dé biéu dién d6 thi trén may tinh, dong thoi ciing phéan tich mot céch
ngin gon nhitng vu diém ciing nhu nhuge diém cua ching.
3.3.1. Ma tran lién ké (Ma tran ke)

Gia st G = (V, E) 1a mot don do thi c6 sé dinh (k¥ hiéu V1) 1a n. Khéng mét tinh
té)ng quat co thé coi 1a cac dinh duoc danh $6 1,2, ..., n. Khi d6 ta ¢6 thé biéu dién d6
thi bang mot ma trin vudng A = [aij] cap n. Trong d6 :

e a;j=Inéu(i,j)€E
e a;=0néu(i,j)¢E
e Quyudcai=0vadiVvi;

Doi v6i da do thi thi viéc biéu dién ciing twong ty trén, chi c6 diéu néu nhu (i, j)
13 canh thi khong phai ta ghi s6 1 vao vi tri ajjma la ghi s6 canh ndi gitt dinh i va dinh
J.

Vidu:

TSI e N

I

[ %]
|

(=

of| B o o|w

o W b

Cic tinh chit ciia ma tran lién ké:
1. Déi v6i do thi vo hudng G, thi ma tran lién ké twong tmg 13 ma tran ddi xing
(a;=a;)), diéu nay khong dung véi d6 thi c6 huéng.
2. Néu G la @6 thi vo huéng va A 1a ma tran lién ké twong tng thi ma trn A :
Tong cac s6 trén hang i = Tong cac sb trén cot i = Bac cua dinh i = deg(i)

3. Néu G la d6 thi c6 hudng va A 1a ma tran lién ké tuong tng thi trén ma tran A :

e Tong céc s6 trén hang i = Ban béc ra cta dinh i = deg” (i)

e Tong cac s trén cot i = Ban bac vao cia dinh i = deg (i)
Trong truong hop G 1a don db thi, ta c6 thé biéu dién ma tran lién ké A tuwong ung l1a
cac phan tir logic. a;;= TRUE néu (i, j) € E va a;= FALSE néu (i, j) ¢ E

% Uu diém cta ma tran lién ké:
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e Don gian, trya quan, dé cai dit trén may tinh

e Pé kiém tra xem hai dinh (u, v) ctia do thi c6 ké nhau hay khong, ta chi viéc
kiém tra bang phép so sanh : a y # 0.

% Nhuoc diém ctia ma tran lién ké:

e Bt ké sb canh cua dd thi 1 nhiéu hay it, ma tran lién k& ludn doi hoi n? 6 nhé
dé luu cac phan tir ma tran, diéu d6 gy lang phi bo nhd dan téi viée khong thé
bieu dién dugc dd thi voi s dinh 16n.

Véi mot dinh u bt kycta dd thi, nhiu khi ta phai xét tit cacac dinh v khéac ké véi
nd, hodc xét tit ca cac canh lién thudc véi nd. Trén ma tran lién ké viée d6 duoc thue
hién bang cach xét tat ca cac dinh v va kiém tra diéu kién a,, #0. Nhu vay, ngay ca khi
dinh u 1a dinh c6 14p (khong ké voi dinh nao) hodc dinh treo (chi kévdi 1 dinh) ta cling
budc phai xét tit ca cac dinh va kiém tra diéu kién trén dan t&i lang phi thoi gian. [4]
3.4 Do thi Euler va dd thi Halmiton
3.4.1 Po thi Euler

Trong chuong nay chung ra s& nghién ctru hai dang do thi dic biét 1a do thi
Euler va do thi Hamilton. Dué6i ddy, néu khong co giai thich bo sung, thuat ngir do thi
dugc dung dé chi chung da d6 thi vo hudng va c6 hudng, va thuat ngit canh s& dung dé
chi chung canh ctia d6 thi v6 huéng ciing nhu cung ctia d6 thi ¢ hudng.
3.4.1.1. Khai niém vé dwong di va chu trinh Euler

Pinh nghia 1: Chu trinh don trong d6 thi G di qua mdi canh cta né mot lan
dugc goi 1a chu trinh Euler. Puong di don trong G di qua mdi canh ciia né mot 1an
duoc goi 1a duong di Euler. D6 thi duoc goi 1a d6 thi Euler néu no c6 chu trinh Euler,
va goi la dd thi nira Euler néu nd c6 duong di Euler.

R& rang moi do thi Euler ludn 14 nira Euler, nhung diéu nguoc lai khong ludn
dang.

Thi du 1. Do thi G, trong hinh 1 1a dd thi Euler vi no c6 chu trinh Euler a, e, ¢, d,

e, b, a. Pd thi G; khong c6 chu trinh Euler nhung no c¢6 dudng di Euler a, ¢, d, e, b, d,
a, b, vi thé Gz 1a do thi ctra Euler. D6 thi G, khong ¢ chu trinh cling nhu duong di

Euler.
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L

d & d & c d e
Hinh 3.9. b6 thi G1, G2, G3
Thi du 2. D6 thi H, trong hinh 2 14 do thi Euler vi né c¢6 chu trinh Euler a, b, ¢, d,
e, a. o thi Hs khong c6 chu trinh Euler nhung n6 c6 duong di Euler ¢, a, b, ¢, d, b vi

thé Hs1a dd thi nira Euler. D6 thi H; khong c6 chu trinh cling nhu duong di Euler.

d be d b

H H H;
Hinh 3.10. B6 thi H1, H2, H3

Diéu kién can va da dé mot d6 thi 1a mot dd thi Euler tim ra vao nam 1736 khi
ong giai quyét bai toan hoc bia ndi tiéng thé gidi thoi do vé bay cai cau o thanh phd
Konigsberg va ddy 1a dinh 1y dau tién cta 1y thuyét do thi.
3.4.1.2. Diéu kién ton tai dwong di hodc chu trinh Euler

Pinh 1y 1 (Euler). D6 thi vo hudng lién théng G 1a d6 thi Euler khi va chi khi
moi dinh cia G déu c6 bac chin.

Dé ching minh dinh 1y truéc hét ta chirng minh bb dé :

Bo dé. Néu bac ctia mdi dinh ctia d6 thi G khong nho hon 2 thi G chira chu trinh.

Chiing minh :

Néu G c6 canh lap thi khang dinh ctia bd dé 1a hién nhién. Vi vay gia sa G 1a don
d6 thi. Goi v 1a mét dinh nao d6 cua G. Ta s& xay dung theo qui nap duong di v, vy,
V,,... trong d6 v; 1a dinh ké voi v, con véi i=>1 chon vie # Vig (co thé chon vi, nhu vay
vi deg(vi) >2). Do tip dinh cyar G 13 hitu han, nén sau mot s6 hitu han budc ta phai
quay lai mot dinh da xuat hién truéc d6. Goi dinh dau tién nhu thé 13 vk. Khi d6, doan
ctia dudng di xdy dung nam hai dinh vk 13 chu trinh can tim.

Chting minh dinh 1y :
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Cian. Gia str G 1a d6 thi Euler tirc 13 ton tai chu trinh Euler P trong G. Khi d6 ct
mdi 14n chu trinh P di qua mot dinh nao do cua G bac cua dinh d6 tang 1€n 2. mat khac
mdi canh cua dd thi xut hién trong P dung mot lan , suy ra moi dinh cua dd thi diéu
khién c6 bac chin.

Pii. Quy nap theo sd dinh va cac sb canh ciua G. Do G lién thong va deg (v) 1a s6
chén nén bac cia mdi dinh ciia nd khong nhé hon 2. Tir d6 theo bd dé G phai chtra chu
trinh C. Néu C di qua tat ca cic canh ctia G thi n6 chinh 1a chu trinh Euler. Gia st C
khong di qua tAt ca cac canh ctia G. Khi d6 loai bé G tit ca cac canh thudc C ta thu
mot d6 thi méi H van c6 bac 13 chin. Theo gia str qui nap, trong mdi thanh phan lién
thong ctia H diéu tim dugc chu trinh Euler. Do G 14 lién théng nén trong mdi thanh
phan cua H c6 it nhdt mot dinh chung véi chu trinh C. Vi vay, ta c¢6 thé xay dung chu
trinh Euler trong G nhu sau: bat dau tir mot dinh nao d6 cua chu trinh C, di theo céac
canh cta C chimg nao chua gip phai dinh khong c6 1ap ciia H. Néu gip phai dinh nhu
vay ta s& di theo chu trinh Euler ctia thanh phan lién thong ctia H chira dinh d6. Sau d6
lai tiép tuc di theo canh cta C cho dén khi gip phai dinh khong ¢6 1ap cua H thi lai
theo chu trinh Euler cta thanh phan lién thong twong tmg trong H v.v... (Xem hinh
3.11). Qua trinh s& két thuc khi ta trd' vé dinh xuat phat, tirc 1a thu duoc chu trinh di

qua moi canh cua do thi ding mat lan.

Hinh 3.11. Minh hoa cho chirng minh dinh 1y 1

Hé qua 2. Do thi v hudng lién thong G 1a nira Euler khi va chi khi n6 ¢6 khong
qua 2 dinh bac lé.

Chung minh: Thyc vay, néu G co khong qué 2 dinh bac 1¢ thi s6 dinh bac 1é cua
n6 chi co thé 1a 0 hoic 2. Néu G khong co dinh bac 1¢ thi theo dinh 1y 1, n6 1a db thi
Euler. Gia sir ¢6 2 dinh bac 1& 1a u va v. Goi H 1a d6 thi thu duoc tir G bang cach thém
vao G mot dinh mé&i w va hai canh (w,u) va (w,v). Khi d6 tit ca cac dinh cua H diéu co

22



bac chén, vi thé theo dinh Iy 1, né c6 chu trinh Euler C. X6a bd khdi chu trinh nay
dinh w va hai canh ké no ta thu dugc duong di Euler trong dd thi cua G. [8]
3.4.2 P6 thi Halmiton

Trong muc nay ching ta xét bai todn tuong tu nhu trong muc trude chi khac 1a ta
quan tim dén duong di qua cac dinh cta d6 thi, mdi dinh dung mét lan. Sy thay d6i
tuong ching nhu 13 khong dang ké nay trén thuc té d3 dan dén sy phirc tap hoa van dé
can giai quyét.
3.4.1.3. Khéi niém vé dwong di va chu trinh Haminlton

Pinh nghia 2: Duong di qua tit ca cic dinh cua d6 thi mdi dinh ding mot 1an
dugc goi 1a dudng di Hamilton. Chu trinh bat ddu tir mot dinh v ndo d6 qua tit ca cac
dinh con lai mdi dinh dung mot 1an 16i quay tré vé v dugc goi 1a chu trinh Hamilton.
Do thi G dugc goi la dd thi Hamilton néu c6 chtra chu trinh Hamilton néu no c6 duodng
di Hamilton.

R rang d6 thi Hamilton, nhung diéu nguoc lai khong con ding.

Thi du 3. Trong hinh 4: Gz la Hamilton, G, la nira Hamilton con G; khong la ntra

Hamilton.

(€] Gz Gs

Hinh 3.12. D thi Hamilton G3, nira Hamilton G, va G;.

Cho dén nay vi¢c tim mot tiéu chuan nhén biét dd thi Hamilton van con 13 mo,
mic du day 1a mot van dé trung tdm cua 1y thuyét d6 thi. Hon thé nita, cho dén nay
cling chua c6 thuét toan hi¢u qua dé kiém tra mot d6 thi co 1a Hamilton hay khong.
Cac két qua thu dugc phan 10n 13 diéu kién du d¢é mot d6 thi 1a db thi Hamilton. Phan
16n chiing diéu c¢6 dang “néu G ¢6 s6 canh du 16n thi G 1a Hamilton”. Mot két qua nhur
vay duoc phat biéu trong dinh 1y sau day.
3.4.2.2. Piéu kién ton tai dwong di hoiic chu trinh Hamilton

Pinh 1y (Rédei): Néu G 1a mot do thi c6 hudng day du thi G 1a do thi nua

Hamilton.
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Chtng minh: Gia sit G=(V, E) 1a d6 thi c6 hudng ddy du va a=(V1,Va, ..., Vi1, Vi)
1a duong di so cp bat ky trong db thi G.

- Néu a d4 di qua tit ca cac dinh cua G thi n6 1a mot duong di Hamilton cua G.

- Néu trong G con c6 dinh nam ngoai o, thi ta c¢6 thé bd sung dan cac dinh nay
Vvao a va cudi cing nhan dugc dudng di Hamilton.

That vay, gia st v 1a dinh tiy ¥ khéng nam trén o

a) Néu c6 cung ndi v voi v; thi bd sung v vao dau cua duong di o dé dugc o,=(v,
V1, Vao,..., Vi1, V).

b) Néu tdn tai chi s6 I (1 <i <k-1) ma tir v; c6 cung ndi t&i v va tir v ¢ cung ndi t6i
Vis1 thi ta chen v vao giita v va Vi, dé duoc
duong di so cAp a;=(V1, Va,..., Vi, Vi Vists. .., Vi)

¢) Néu ca hai kha ning trén déu khong xay ra
nghia 13 v6i moi I (1 <i <k) v; déu c6 cung di t6i
v. Khi d6 b6 sung v vao cudi cua dudng di

a3:(vli V2,5 Vity Vi V)

Néu db thi G c6 n dinh thi sau n-k bd sung ta sé
nhan duoc duong di Hamilton.

Pinh Iy (Dirac, 1952): Néu G la mot don d6 thi c6 n dinh va moi dinh cua G déu
c6 bac khdng nho hon g thi G 1a mot d thi Hamilton.

Chtng minh: Pinh 1y dugc chimg minh bang phan ching. Gia st G khong co
chu trinh Hamilton. Ta thém vao G mot sé dinh méi va ni mdi dinh méi nay véi moi
dinh cua G, ta dugc dd thi G*. Gia sir k (>0) 1a s tdi thiéu cac dinh can thiét &é G’
chtra mét chu trinh Hamilton. Nhu vay, G’ ¢6 n+k dinh.

Goi P 1a chu trinh Hamilton ayb ...a trong G’, trong d6 a va b 1a cac dinh cua G,
con y 1a mot trong cac dinh méi. Khi d6 b khong ké véi a, vi néu trai lai thi ta c6 thé
b6 dinh y va dugc chu trinh ab...a, mau thuan voi gia thuyét vé tinh chat nho nhat cia
K.

Ngoai ra, néu a’ 1a mot dinh ké nao d6 cia a (khac véi y) va b’ 1a dinh ndi tiép
ngay a’ trong chu trinh P thi b’ khong thé 1a dinh k& véi b vi néu trai lai thi ta co thé
thay P boi chu trinh aa’ ...bb’ ...a, trong d6 khong c6 y, mau thudn véi gia thiét vé

tinh chit nhé nhét cua k.
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Nhu vy, véi mdi dinh ké véi a, ta c6 mot dinh khong ké voi b, tic 1a sé dinh
khong ké vai b khong thé it hon s6 dinh ké véi a (sé dinh ké véi a khong nho hon
~+ k). Mt khéc, theo gia thiét s6 dinh ké véi b cling khong nhé hon ~ + k. Vi khdng
¢ dinh nao vira k& voi b lai vira khong ké véi b, nén sb dinh cua G’ khéng it hon 2
(g + k)=n+2k, mau thuan véi gia thiét 1a sé dinh ciia G’ bang n+k (k>0). Pinh 1y duoc
chang minh.

Hé qua: Néu G 1a don d6 thi c6 n dinh va moi dinh cia G déu c6 bac khong nho
hon nT_l thi G la db thi nira Hamilton.

Chtrng minh: Thém vao G mot dinh x va ndi x véi moi dinh cua G thi ta nhan
duoc don dd thi G’ ¢6 n+1 dinh va mdi dinh cé bac khéng nhé hon nTH Do d6 trong
G’ ¢6 mdt chu trinh Hamilton. Bo x ra khoi chu trinh nay, ta nhan dugc duong di
Hamilton trong G.

Pinh ly (Ore, 1960): Néu G 1a mot don do thi co n dinht va bat ky hai dinh nao
khong ké nhau ciing c6 tong sd bac khong nhé hon n thi G 13 mot d6 thi Hamilton.

Pinh ly: Néu G 1a do thi phan d6i voi hai tap dinh 13 V4, V5 ¢6 s6 dinh cling bang
h (n >2) va bac cua mdi dinh Ién hon § thi G 1a mot d6 thi Hamilton. [3]

3.5. Bai toan t6 mau va bai toan lap lich
3.5.1. Bai toan t6 mau
3.5.1.1. Gi6i thiéu t6 mau do thi

Vén dé lién quan dén t6 mau cac mién trén ban do, vi du ban d6 cac ving trén thé
gidi dd dan dén nhiéu két qua trong 1y thuyét do thi. Khi t6 mau ban do, ta thuong to 2
mién c6 chung duong bién gidi bang 2 mau khac nhau. Pé dam bao diéu nay, ta co thé
stt dung mau sic riéng cho mdi mién. Tuy nhién, cach 1am nay 1a khong hiéu qua, va
néu ban d6 c6 qua nhiéu mién, s& rat kho dé phan biét gitta cac mién c6 mau sic gan
gidng nhau. Do d6, ta nén sir dung s6 mau it nhat c6 thé dugc. N6 din dén bai toan xéac
dinh s6 mau it nhat c6 thé duge. N6 din dén bai toan xac dinh s6 mau tdi thiéu can sir
dung dé t6 mau cac mién ban do sao cho cac mién lan can ludn khac nhau nhau.

Vi du: Ban dd Hla c6 thé t6 dugc bang 4 mau, nhung khong thé t6 bang 3 mau -

> S6 mau t6i thiéu phai 13 4.
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Ban d6 H1b c6 thé to bang 3 mau, nhung 2 mau 13 khong thé -> S6 mau t6i thiéu

la 3.

a) b)
H1: 2 ban d vi du
Mdi ban dd trén mat phang c6 thé biéu dién bang dd thi : M&i mién biéu dién
bang 1 dinh ; 2 dinh s& dugc ndi véi nhau khi 2 mién tuong (mg c¢6 chung dudng bién
giéi. Hai mién chi tiép xtic nhau tai 1 diém coi nhu khong ké nhau. D6 thi nay duoc
goi 1a do thi kép cuiia ban d6. Tir phuong phap xay dung d6 thi kép cua 1 ban d6, dé
thdy mdi ban dd phang sé& twong Gmg véi 1 dd thi kép phang. [6]
H2 thé hién d6 thi phang tuwong ng cla cac ban d6 trong H1.

b)
H2: D6 thi kép cua cac ban do trong H1
Trong Ly thuyét d thi, t6 mau d thi tiéng Anh: graph coloring) 1a truong hop

dic biét cua gan nhén dd thi, ma trong dé6 mdi dinh hay mdi canh hay méi mién cua d6

thi c6 thé dugc gan boi mot mau hay mot tap hop cac mau nao d6. Té6 mau do thi co
thé 1a:
e td mau dinh (tiéng Anh: vertex coloring) 1a gan cho mdi dinh cua db thi mot
mau nao d6 sao cho khong cé hai dinh nao lién ké lai tring mau nhau;
e td mau canh (tiéng Anh: edge coloring) la gan cho mdi canh cua d6 thi mot
mau nao do sao cho sao cho khong ¢ 2 canh nao trung mau;
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e t6 mau mién (tiéng Anh: face coloring) 1a gan cho mdi mién cua dd thi
phang mot mau sao cho khdng ¢6 2 mién c6 chung duong bién lai cing mau.

Sic s (tiéng Anh: chromatic number) ctia mét d6 thi 1a sé mau it nhat dé t6 cac
dinh. Séc s6 cua dd thi G duoc ki hiéu 1a y(G).

S6 mau canh (tiéng Anh: chromatic index) ctia mot dd thi 13 sé mau it nhat dung
dé t6 cac canh. SO mau canh cta do thi G duoc ki hiéu 14 ¥'(G).

S6 mau canh cta dd thi G bat ki bang sic sb cua do thi duong L((G)) cua d6 thi
do:

X (G) =xL(G)),

do d6 viéc nghién clru t6 mau canh cua G tuong duong véi nghién ctru t6 mau dinh

cua L(G). [21]

Hinh 3.13. D6 thi Petersen c6 sic sd bang 3
3.5.1.2. Cac khai niém co ban
% Dinh nghia 1:

Phép t6 mau cua mat dd thi don 1a mot quy tdc to mdi dinh do thi mot mau cu thé
sao cho khong ¢ 2 dinh ké nhau nao dugc to cling mau.

1 @6 thi c6 thé t6 mau bang cac mau khac nhau cho mdi dinh. Tuy nhién, trong
phén 16n cia cac dd thi, ta ¢6 thé t6 béng s6 mau it hon sd dinh. Vay s6 mau t6i thiéu
can str dung 1a bao nhiéu?

+¢ Dinh nghia 2:

S6 mau cua mot d6 thi G (ki hiéu ¢(G)) 1a sé mau téi thiéu can str dung dé t6 mau
d6 thi nay.

Chu y rang s6 mau ctia 1do thi phang chinh 1a s6 mau téi thiéu can str dung dé to
mau cac mién ban dd phing sao cho khong c6 2 mién nao ké nhau va duoc to cung
mau. Bai toan nay da dugc nghién ctru hon 100 nam, dan dén mot trong cac dinh ly

ndi tiéng nhat cua todn hoc:
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¢ Dinh ly 4 mau:

S6 mau cua 1 d6 thi phang khong 16n hon 4.

Gia thuyét 4 mau dugc dé ra tir nhitng nim 1850. N6 cudi cung di duoc ching
minh bdi 2 nha toan hoc Mi 1a Kenneth Appel va Wolfgang Haken nam 1976. Trudc
d6, nhidu ngudi di dé ra cac cach ching minh khac nhau cua bai toan, nhung tat ca
déu sai va thudng mac phai nhitng 18i kho phat hién. Bén canh d6 1a nhimng c¢6 ging vo
ich trong viéc phu dinh gia thuyét bang cach chi ra ba dd doi hoi nhiéu hon 4 mau.

C6 18, sai 1am ndi tiéng nhat 1a chimg minh duoc xuit ban nim 1879 boi mot luat
su & Luan Pon va mdt nha toan hoc nghiép du, Afred Kempe. Cac nha toan hoc cong
nhan ching minh nay 1a dang cho dén nim 1890, khi Percy Heawood tim ra 13i. tuy
nhién, hudng li luan cia Kempe lai tré thanh co s& cho thanh cong cuia Appel va
Haken sau nay. Chirng minh ctia ho dya trén phan tich can than ting truon hop trén
may tinh. Ho chi ra réing néu gia thuyét 4 mau sai, hg phai tim ra dugc phan vi du ctua
1 trong khoang 2000 truong hop khac nhau. Ho da sir dung may tinh chay trong 1000
tiéng dé thuc hién chimg minh cia minh. Chimg minh nay di giy ra nhiéu tranh ci
khi str dung may tinh dé thuc hién cac thao tac chinh. Vi dy, chuong trinh may tinh c6
thé méc 16i dan dén két qua sai. Li¢u 1i 1€ cua ho c6 that sy 1a 1 chirng minh khi phu
thudc nhirng két qiia khong déng tin cdy ctia may tinh?

Dinh 1y 4 mau chi tng dung trén d6 thi phang. D6 thi khong phang ¢ thé sé mau
16m hon 4.

Hai diéu kién duoc yéu cau dé xac dinh s mau ctia mot do thi n: Pau tién, phai
chtrng minh do thi c6 thé t6 bang n mau. Viéc ndy c6 thé thuc hién bang cach xay
dung, nhu t6 mau. Tht 2, chung ta phai chi ra rang do thi khong thé t6 bang sd mau it
hon n. [5]

3.5.2. Bai toan lap lich
3.5.2.1. Tim hiéu chung

Lap lich c6 thé dugc dinh nghia 13 mot bai toan tim kiém chudi téi uu dé thuc
hién mot tap cac hoat dong chiu tac dong cia mot tap cac rang budc can phai dugc
thoa méan. Ngudi 1ap lich thuong ¢b gang thir ¢én muc téi da sy str dung cac cé thé,
may moc va t6i thiéu thoi gian doi hoi dé hoan thanh toan b qua trinh nham sap xép

lich.Vi thé bai toan 1ap lich 12 mot van dé rat kho dé giai quyét.
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Hién nay c6 nhiéu kha ning dé phét trién cac ky thuat hién tai dé giai quyét bai
toan nay. Nhitng ki thuat d6 bao gdm: cac tiép can Tri tué nhan tao nhu hé théng tri
thirc co so (knowledge-based systems), bai toan thoa mén rang budc, hé chuyén gia,
mang Noron va cac tiép can cia cac Nghién ciu hoat dong: 1ap trinh tinh toan, lap
trinh dong, tim kiém nhanh va duong bién, k§ thuat md phong, tim kiém Tabu va
phuong phap nut ¢6 chai. [5]
3.5.2.2. Cac dic tinh caa bai toan 1ap lich

Tai nguyén: d6 1a cac ngudn dir liéu dau vao cta bai toan. Céc tai nguyén nay cd
thé phuc hdi hodc khong.

Tac vu: dugc danh gid qua cac tiéu chuan thyc hién nhu thoi gian thuc hién, chi
phi, mic tiéu thu ngudn tai nguyén. [5]

Rang budc: day 1a nhitng dicu kién can thoa man dé bai toan co thé dua ra 10
giai tot nhat.

Muc tiéu: danh gia do t6i wu cua lich trinh 16i gidi cua bai toan.

Khi cac muc ti€u dugc thoa man thi cac rang budc cling phai dugc théa man.

3.6. Giéi thi¢u so lwgce vé ngon ngir 1ap trinh Python
3.6.1. Gidi thi¢u

Python 1a m{t ngdn ngit 14p trinh thong dich do Guido van Rossum (Hié¢n tai
Guido van Russum dang lam viéc cho Google) tao ra nam 1990. Python hoan toan tao
kiéu dong va dung co ché cép phat b0 nhé tu dong; do vay no tuong ty nhu Perl,
Ruby, Scheme, Smaltalk va Tcl. Python dugc phét trién trong mot du an ma md, do t6
chtre phi loi nhuén Python Softwase Foundation quan 1y.

Theo danh gia cta Eric S.Raymond, Python 13 ngdn ngit c6 hinh thirc rat sang
sta, cau tric rd rang, thuén ti¢én cho ngudi mai hoc 1ap trinh. Céu tric cua Python con
cho phép ngudi st dung viét ma 1énh véi sd 1an gd phim t6i thiéu, nhu nhan dinh cua
chinh Guido van Rossum trong bai phéng vin 6ng (Training Java Script & MVC
01/06/2013 (W4)).

Ban dau, Python dugc phat trién dé chay trén nén Unix. Nhung r6i theo thoi gian,
n6 da “banh truéng” sang moi HDH tu MS-DOS dén Mac OS, 0S/2, Windows, Linux
va cac HDH khac thudc ho Unix. Mic du sy phat trién ctiia Python c6 su dong gop cia

rat nhi€éu cé nhan, nhung Guido van Rossum hién nay van la tic gia chu yéu cua
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Python. Ong giit vai trd chi thdt trong moi viéc quyét dinh huéng phét trién cua
Python. Hi¢n tai Python dang dugc ing dung nhu sau:
- Google st dung Python vao web search system.
- YouTube dich vu chia sé video so 1 thé gi6i phan 16n viét bang Python.
- Hé thdng Bit-Torrent P2P 1a mot Python Program.
- Intrel, Cisco, HP, IBM... st dung Python dé dung vao qué trinh hardware-
tesing.
- Pixar hang phim hoat hinh néi tiéng st dung Python vao viéc Production of
movie amination.
- NASA str dung Python vao scientific programming tasks.
- Open ERD.
Va con nhiéu nita... [18]
3.6.2. Lich sir hinh thanh
% Sy phét trién Python dén nay c6 thé chia 1am c4c giai doan:

Python 1 (12/1989): bao gém cac ban phat hanh 1.x. Giai doan nay, kéo dai tir
dau dén cudi thap nién 1990. T nam 1990 dén 1995, Guido lam viéc tai CWI
(Centrum voor Wiskunde en Informatica) — Trung tdm Toan —Tin hoc tai Amsterdam,
Ha Lan). Phién ban cudi cung phét hanh tai CWI1a 1.2.

Vao nim 1995, Guido chuyén sang CNRI (Corporation for National Research
Initiatives) & Reston, Virginia. Tai day, 6ng phat hanh mot sé phién ban khéc. Python
1.6 1a phién ban cudi cung phat hanh tai CNRI.

Sau ban phét hanh 1.6, Guido roi bo CNRI dé 1am viéc véi cac 1ap trinh vién
chuyén viét phan mém thuong mai. Tai day, ong c6 y twong st dung Python véi cac
phan mém tuén theo chuan GPL. Sau d6, CNRI va FSF (Free Software Foundation —
T6 chac phan mém ty do) da cung nhau hop tac dé 1am ban “quyén Python phu hop
v6i GPL. Cung niam d6, Guido duwoc nhan giai thuong FSF vi sy phét trién tu do
(Award for the Advancement of Free Software). Phién ban 1.6.1 ra doi sau d6 1a phién
ban dau tién tuan theo ban quyén GPL. Tuy nhién, ban nay hoan toan giéng ban 1.6,
trir mot s6 15i can thiét.

Python 2 (16/10/2000): vao nam 2000, Guido va nhdm phat trién Python doi dén
BeOpen.com va thanh lap BeOpen PythonLabs team. Phién ban Python 2.0 dugc phat
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hanh tai day. Sau khi phat hanh Python 2.0, Guido va cac thanh vién PythonLabs gia
nhap Digital Creations. Python 2.1 ra d&i ké thira tir Python 1.6.1 va Python 2.0. Ban
quyén caa phién ban nay duoc ddi thanh Python Software Foundation License. Tir thoi
diém ay tro di, Python thudc s¢ hir Python Software Foundation (PSF), mét té chuc
phi loi nhuan dugc thanh 1ap theo mau Apache Software Foundation.

Python 3 (03/12/32008): con goi la Python 3000 hoac Py3K: Dong 3.x sé khong
hoan toan tuong thich véi dong 2.x, tuy vay c6 cong cu hd tro chuyén dbi tir cac phién
ban 2.x sang 3.x. Nguyén tic chi dao dé phat trién Python 3.x 1a “bo cach 1am viéc cii
nhim han ché trung Iap vé mat chi ning coa Python”. Trong PEP (Python
Enhancement Proposal) c6 mé ta chi tiét cac thay d6i trong Python. [18]

3.7. Giéi thiéu vé P-Center

Cac van dé P-center 1a dé xac dinh vi tri cac co s& p trong mot mang ludi dé giam
thiéu khoang cach xa nhat gitra mot tap n diém nhu cau va cac co sé p. Van dé nay la
Trung wong dén cac linh vyc Iy thuyét vi tri va hau can va da chiu mé rong nghién
ctru. D4i voi tai lieu tham khao trong van dé p-center [9;10]

Chung t6i c6 md hinh mang nhu mét d6 thi G = (V, E), trong d6 V = {vy, V...,
V,.} dinh thiét 1ap vai Vi n = va E 1 canh thiét véi IEI = m . Chang tdi gia dinh ring
nhu cau diém tring véi cac dinh, va han ché cac vi tri cua cac co sd dé cac dinh. Mdi
dinh v; ¢6 w; trong luong va cac canh cua d6 thi co trong luong tich cuc. Bé cho
d(u,v) 1a chiéu dai cia con duong trong ngan nhét gitra cac dinh u va v. Trong P-center
la van dé chlng ta muén tim mot tap con X € V cua cardinality p nhu vay ma téi da
khoang cach tir trong X dé tat ca cac dinh dugc giam thiéu. Noi cach khac, ching ta
mudn tim mét tap con X € V caa cardinality p ma F(X) = max w id (X, v;) duoc giam
thiéu.

Chung tdi goi mot do thi G tam giac-mién phi néu G khong chira bt ky hinh tam
giac nhu mot do thi con gay ra. Po thi tam gidc-mién phi 1a mot 16p hoc cua do thi
dugc nghién ctru va dong vai trd quan trong trong ly thuyét db thi. Nhiéu ngudi trong
s6 cac thdng sb Iy thuyét @6 thi dbi phd véi tam giac-mién phi dd thi. Bé xem mot sé
két qua trén d6 thi tam gidc-mién phi. Tuy nhién, xac dinh cac van dé vi tri trong db thi

tam giac-mién phi m¢g cua.
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Mot trong nhitng cau hoi lién quan dén van dé vi tri 1a 1am thé nao dé mo rong
mét nontrivially do thi G dé mot @6 thi 16n hon véi cac giai phap téi wu cung cho vén
dé p - center. Ching tdi sé& trinh bay mot c¢ong trinh khong tam thuong. Ching t6i cung
cap mot xay dung trén mot do thi G ma tao ra mot chudi vo han G = G < G; < G, <

. cua dd thi c6 chira G nhu vy ma cho mét duoc tdi wu giai phap X cho van dé p -
center trén G, X 1a mét giai phap t6i uu cho van dé p — center trén G; cho bat ky i > 1.
Néu G c6 n dinh va m canh, chling t6i xay dung tao ra mét biéu dd6 M (G) véi dinh 2n
va 2m canh. Hon nira, néu G 1a tam giac-mién phi, sau d6 M (G) 1a tam giac-mién phi.
Luu y rang bang G; < G; ching t6i ¢6 nghia 1a G; 1a mot d thi con ctia G;. Xay dung
nay san xuit 16n va d6 thi 16n hon (trudng hop) ma c6 giai phap tbi vu giéng nhu dd
thi ban dau G. Piéu nay cho phép ching tdi mé rong mot do thi voi cac giai phap dua
ra toi wu cho van dé p - center dé mot do thi Ion ma khong c6 bat ky tinh toan hon nira
dé tim mot giai phap cho véan dé p -center.

Tat ca cac d6 thi xir ly trong béo co nay la két néi va vo husng. Ching ta nhé
lai ring m& hang x6m cua mot v dinh trong mot do thi G dugc ky hiéu 1a N (v) hoic
Ng (v) G dé tham khao G, do d6 N(v) = u € V uv € E . Ngoai ra, luu y rang bang
cach "giai phap t6i uu", chung toi co nghia 1a mot giai phéap tot nhat ¢ thé cho van dé
cua ching toi. Vi vay, néu X va Y 1a hai giai phap t6i uu cho cac van dé p - center va F

la ham muc tiéu, sau d6 F (X) = F(Y). [11]
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CHUONG 4. DU LIEU VA PHUONG PHAP NGHIEN CUU
4.1. Dir liéu thu thap
Dit liéu phuc vu cho nghién ctru dé tai bao gom céc dit liéu sau:
e Dit liéu thd: Lop giao théng, 16p ban db nén.

e Dirliéu xur ly: Cay

Dix liéu M6 ta Ngudn

Lop duong giao | Dt liéu dang | http://download.geofabrik.de/asia/vietnam.html
thong vector Download OpenStreetMap data for this region:

(polyline), gém | VietNam

Cac tuyén

duong trong

quan

Lép ban do nén | Dir liéu dang | http://www.diva-gis.org/gdata
(hanh chinh) | vung (polygon) | DIVA-GIS

Cay D liéu dang | Good Map va quan st thuc té

diém (point)

Bang 4.1. Thong tin cac 16p dix liéu
4.2. Phuwong phap nghién ciru
Pé tai sir dung phuong phap s6 hoa dir liéu, tirc 1a cham diém céc cay véi cac

thugc tinh. Va bai toan trong d¢ tai dya trén viéc chong 16p cac ban dd tir phép phan
tich P-center dé lap duoc kich ban lich tuéi cy trén duong cho quan Tha Drc.
4.2.1. Céc cong cu hé trg phan tich khong gian trong ArcGIS sir dung trong
nghién caru

< Cong cu tao diém (cay)

- Pé xay dung mot Layer dang point. Ta chon Catalog dé tao Geodatabase, sau

d6 tiép tuc chon New Feature Class ta s& duoc hinh 4.1.
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New Feature Class . "N
Name: cay
Mlizs: cay
Tyvpe

Type of features stored in this feature class:

Paint Features

Geometry Properties

[ Coordinates include M values. Used to store route data.
[ Coordinates include Z values. Used to store 3D data.

< Back

[ Nei> | [ Cancel |

Hinh 4.1. Hop thoai New Feature Class

Sau d6 ta chon hé quy chiéu cho diém véi hé quy chiéu la

1 \WGS 1984 UTM_Zone 48N

Sau d6 ta sé€ tao duoc nhu hinh

Catalog
G oy 3

Location: L cay.mdb

=S w |

£ | T

Gojeles ] |

= 5] Home - Graduate\ Xt

5 O S

& 27 cay

Hinh 4.2. Geodatase chtra cac diém cua ciy

< Cong cu cham diém (cay) thugc tinh

Chon chtrc nang
Trén thanh hop thoai Strat Editing, hinh 4.3

|7 Start Editing

(Start Editing) trén thanh Editor

34



Start Editing | =

This map contains data from more than one database or folder.
Please choose the layer or workspace to edit,

3 ©rcay

A ©cay

W ] ‘-E‘,‘«’duung
W] @"pthuduc
W] @"ranh

Source Type
|8 E:\graduatext Shapefiles [ dBase Files

L:l E:\graduate \xt\cay.mdb Personal Geodatabase
| d E:\graduatext\New File Geodatabase.gdb File Geodatabase

About editing and workspaces [ oK ] [ Cancel

Hinh 4.3. Hop thoai Star Edting
e Nhin nit OK s& xuit hién hop thoai hinh 4.4 va chon point dé bit dau cham
diém

Create Features |
B < Search> - =

=1

IE 5 Construction Tools

&= Point
" Point at end of line

Hinh 4.4. Hop thoai Create Features
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e Sau d6 ta dugc két qua hinh 4.5

1 Untited - Arciap N s 8 — T o
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Dega ) o & - | 1:100.000 vggmgﬂ P9 -
CRCYNI- IH S HE AT 2 X @ 2B B L NetworkAnalyst~ | BB _  Editor~
able Of Contents 2 x
8¢ 83
= (3 E\graduate\xt\cay.mdb
= B cay
5 M cay
: 5
® ¥t 2 Te
o ¥ : 2 8 5
-
- s Fer 3
. 3 e @Y
¥ oy TR T
-3 k> 5 &
b= *
3 2 ¥
: 5 - 5
- - T
*7
‘ [@ea|=n «

691637,056 1193203402 Meters

Hinh 4.5. Két qua cac diém (cay)
4.2.2. Phwong phap phan tich ciia phép phan tich P-center ddi véi tirng loai
Gia su bai toan tudi cay la :
e xcdy mdi | ngay tudi 1 1an, mdi ciy can a lugng nudc.
e yciy mdi 2 ngay tudi 1 1an, mdi ciy can b luong nude.
e zcdy mdi 3 ngdy tudi 1 1an, mdi cay can ¢ luong nudc.
e tciy mdi4 ngay tudi 1 1an, mdi cdy can d luong nude.

Hién nhién, téng luong nudc can dé tudi sé la: ax + by + cz+td =U

Tuy nhién, gia dinh chiing ta c6 mot luong nudéc W dé tudi. Tat nhién, néu W > U

thi modi ngay déu tat ca cic cay déu duoc tudi.

Gia s, W < U. Khi do, chung ta can tudi cdy dé moi cay déu duogc tudi déu. Va

dic diém quan trong nhit 1a chi phi di chuyén tudi 13 thdp nhat, nghia 1a bai toan phai

dap tmg 2 yéu to:

+ Tuédi du: tat ca cac cay déu tudi du (theo han)

+ Vung tudi duge chon khong qua to dé lang phi di chuyén lam ting chi phi di

chuyén.

Dé tiét kiém, thém 1 rang budc: cac cdy mdi ngay can tudi déu duoc gan voi tudi

nén khong can xe dén tudi. Do do, bai todn con céc lai la:

Luong nude c6 dé tudi la: V=W - ax.
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Luong nudc V d6 dé phan bd cho mét sb cay 2 ngay tudi 1 1an, 3 ngay tudi 1 lan
va 4 ngay tudi 1 an.
Nghia la:
Goi yl, y2 1a s6 cdy 2 ngay tudi 1 1an: yl +y2 =y
Goizl, 22, z3 1asb cAy 3 ngay tudi 1 lan: z1 + 22 +z3 =z
Goi tl, t2, t3 13 s6 cAy 4 ngay tudi 1 1an: t1 + 12 +t3 + t4 =t
Khi do, ta co6 cac phuong trinh:
byi+czi+dti<V
Khi d6, s€ c6 mot kich ban tudi cay.
4.3. Tién trinh thuc hi¢n
Cu thé, qua trinh nghién ctiu va thyc hién d tai dugc tién hanh theo so d6 sau:
- Budc 1: Xac dinh dir liéu dau vao (ban db, vi tri cay)

Buéc 2: Tir ban d6 méi hinh thanh nén d6 thi

- Budc 3: Bé xuat phuong an 1ap lich tudi trén d6 thi da duoc hinh thanh (St
dung phép phan tich P-center)
- Budc 4: Két qua trén méi phan ving tudi.

- Budc 5: Pua két qua phan tich db thi thé hién vao ban do.
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CHUONG 5. KET QUA NGHIEN CUU
5.1. Két qua diém cay ciaa quan Thi Pic
Vi phuong phap sé hoa dir lidu va céac dir lieu cia quan, thi ta dugc ban db

Sau:

@) Untitled - ArcMap —
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DepEa B x b - | 180000 ] EEEE D
HAE[@ 351« -5 k1@ LB 2 NetworkAnalyste | B |50 (3 o ; ]
Table Of Contents 1 x B
%8|G B E
= =F Layers
B 3 E\graduate'st\cay.mdb
= B cay

B ay

T

= B3 E\graduatest
E M dueng

E B pthuduc

[ <all other values>
Name_VN

[TIPhuéng Tam Binh
[Z1Phugng Binh Chigu
[ZIPhusng Binh The
[ Phugng Hiép Binh Chan|
I Phusng Higp Binh Phug|
[ Phuing Linh Chiéu
[ Phung Linh Trung
[ Phusng Linh Tay
I Phugng Linh Xuan
[ Phuéng Linh Bang
[ Phugng Tam Phi
[T Phuding Truéng The

= @ ranh

m

. 0 V@ele . m ’
689496,343 1199621176 Meters

Hinh 5.1. Tong s6 thudc tinh cua ciy trén ban dd
5.2. Lap lich twéi cay
Di néu ¢ trén phan phuong phap vé phép phan tich P-center. Ta ¢6 3 do thi va 3
tap tin duoc suy ra tir d6 thi cia cac cay tudi 2 ngay/ 1 1an, 3 ngay/ 1 1an va 4 ngay/ 1
lan nhu sau:
Budc 1: Tao dd thi va cac text ctia ma tran

e D4i Vi cac cay tudi 2 ngay/ 1 lan:
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A

3

\c
v

11

X

12

E

Hinh 5.2. Do thi cta céc cay tudi 2 ngay/ 1 1an

Va tir d6 thi suy ra duoc ma tran ké

-

mj matrix2 - Motepad =B X
File Edit Format Wiew Help

6 -
0 2 7 3 9999 99499

2 0 9 9999 12 99499

7 9 0 11 5 99499

3 9999 11 0 4 10

9999 12 3 4 0 6

99949 9999 9999 10 & 0

4 ;

LS

e

Hinh 5.3. Ma trin k& ctia d0 thi cta cac cdy tudi 2 ngay/ 1 1an

e Dbi voi cac cay tudi 3 ngay/ 1 lan:

11
A
w /
c
y \
B
16

D

13

Hinh 5.4. Do thi cta céc cay tudi 3 ngay/ 1 1an

Va tir d6 thi suy ra dugc ma tran ké
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-

N

j matrix3 - Motepad

File Edit Format View Help

6

0 8 10 11 9999 9999
8 0 12 9999 1& 9999
10 12 0 9 B 9999
11 9999 9 0 13 ¥
9999 16 B8 13 0 B
9999 9999 9999 & 8 0

1 F

4

Hinh 5.5. Ma tran ké ctia d0 thi cta cac cay tudi 3 ngay/ 1 1an

e Dbi voi cac cay tudi 4 ngay / 1 1an

:Y /DH )
vAANYS

Hinh 5.6 D5 thi ciia cac cay tudi 4 ngay/ 1 lan

Va tir d6 thi suy ra dugc ma tran ké

-

"j matrixd - Notepad =l
File Edit Format Wiew Help

6

0 4 12 3 99949 99499
4 0 10 9999 B 99499
12 10 0 7 8 99499
3 9999 7 0 11 G
9999 9999 8 11 0 9
9999 9999 9999 6 9 0

4

LS

e

Hinh 5.7. Ma trin k& ctia d0 thi cta cac cdy tudi 4 ngay/ 1 1an
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Budc 2: Pua vao Python dé thuc hién bai toan tim gia tri phan chia do thi theo cay
e V6i két qua hinh 5.8, ta thdy gg.P_center (9) , (11) va (12). Suy ra duoc véi cac
gia tri (9), (11), (12) thi d thi duoc chia lam 2 tap dinh twong Gng Vi s6 cac
ciy 2 ngay tudi / 1 lan.

hon Shell
Rt i

File Edit Shell Debug Options Windows Help

R

if {({({g in remove list) == False) and (self.Pro[p]

[g] > 0) and (self.Pro[p]lgq] <= giatriNguong)):

remove list.append (q)

T OO
>y gg
et e {v
[0, 4]
*»» gg.P_center (11)
*>»> gg.P _center list
[0, 4]

*>»>» gg.P_center (12)
>»> gg.P center list

4|

GISGraph ("C://bxuyencode//matrix2.cxt™)
center (9)

B
.P_center list

Lm: 177 |Col: 6

Hinh 5.8. Két qua gia tri cho d6 thi duoc 2 tap dinh
e Tuong ty nhu vay hinh 5.10, gg.P_center (8) (9) va (10), thi gia tri tng véi sd
cac cay 3 ngay tudi / 1 1an

"7 Python Shell - m‘

——

File Edit Shell Debug Options Windows Help
f (min MAX == p Max): :j

self.P center list.append(p)

remove list.append(p)

for g in range (self.V_nums) :
if (((g in remove_ list) == False) and (self.Prolp
l1[gl > 0) and (=self.Prolp]lg] <= giatriHguong)) :

remove list.append (d)

>>> gg = GISGraph ("C://bxuyvencode//macrix3.cxtc™)

>>> gg.P_center (8)

> gO. P_cent.e:r_list,

(o, 2, 31

>*»» gg.P_center (3)

> gO. P_cent.e:r_list,

(o, 2, 51

>»» gg.P_center (10)

> gO. P_cent.e:r_list,

[0, 3, 4] I
> -

” Ln: 177 |Colk: 9

Hinh 5.10. Két qua gia tri cho dd thi duoc 3 tap dinh
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e Vahinh 5.11 véi gg.P_center (5), (6) va (7), s& cho gié tri ttng vai s6 cac cay 4

ngay tudi / 1 lan.

74 Python Shell - - _ o[ B

File Edit 5Shell Debug Options Windows Help

Max) : :J
2elf.F ce

nter list.append(p)

remove 13
=t.append (p)

for g in
range (self.V nums):

£ ({lg in remove_list) == False) and (self.Prolpllgl > 0) and Eself.FrD[I_:
1[g]l <= giatriNguong)):

remove list.append (qg)

¥¥»» gg = GISGraph ("C://bxuyencode//matrix4.tcxc™)
>>> gg.P_center (5)

>>> gg.P_center list

[2, 4, 5, 0]

>>> gg.P_center (&)

>>> gg.P_center list

[2, 4, 0, 5]

>>> gg.P_center (7)

>>> gg.P_center list

(4, o, 2, 5]

S - '
Ln: 177|Col: 12

(% — o

Hinh 5.11. Két qua gia tri cho do thi dugc 4 tap dinh

Budc 3: Tinh toan va tao kich ban tudi

Véi két qua ¢ bude 2, thi ta co thé tiy chon 1 trong 3 gia tri & gg.P_center, dé tinh
toan va lap lich. Bdi véi bai nghién ctu nay, chon:

e Giatri gg.P center (11) ddi voi cac cay 2 ngay tudi / 1 1an 12 [0, 4].

e Giatri gg.P_center (9) ddi véi cac cay 3 ngay tugi/ 1 1an 1a [0, 2, 5].

e Giatri gg.P_center (5) di véi cac cay 4 ngay tudi/ 1 1an 12 [2, 4, 5, 0].

Khi do, ta s€ cd mot kich ban tudi nhu sau:

Ngay y z t
1 0 0 2
2 4 2 4
3 0 5 5
4 4 0 0
5 0 2 2
6 4 5 4
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7 0 0 5
8 4 2 0
9 0 5 2
10 4 0 4
11 0 2 5
12 4 5 0

Bang 5.1. Két qua 1ap lich tuéi cay
Trong do:
e y:1acac ciy 2 ngay tudi /1 lan.
e 7:1acac ciy 3 ngay tudi /1 lan.
e t:1acac cay 4 ngay tudi /1 lan.
> Chu ki s& lap lai sau thoi gian 1a boi s6 chung caa 3 loai (2, 3, 4) = 12 ngay
Budc 4: Lay két qua cua cac do thi ¢ cac tap 1a 2, 3 va 4 dinh. Sau d6 chong I6p 1én

nhau s& duoc ban d6 tuégi cay.

A D

%
SN

=] E

Hinh 5.12. D6 thi dinh tuong tng nut giao thong va canh 1a duong
Gia str quan Thu Buc co6 6 nut giao théng chinh
= Pinh A &ng véi nat giao thong Quéc 16 52 (QL52).
= Pinh B tng véi nit giao théng Qudc 16 13 (QL13).
= Dinh C &ng vdi nat giao thong VO Van Ngan (VVN).
= Dinh D ung vai nat giao théng Kha Van Céan (KVC).
= Pinh E ang voi ndt giao thdng Quéc 16 1A (QL1A).
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= Pinh F ang véi nit giao théng Pham Vin Dong (PVD).
Ta duoc két qua sb cdy nam trén cac canh tng voi cac duong di va cac nut giao
thong nhu hinh 5.13

19
QL52 KVC
N / 22
PVD
14 VVN 28
31 21
23
QL13 QL1A
40

Hinh 5.13. Két qua ban d6 tudi cay.
Tom lai: V&i két qua mai 14 phan ving tudi, thi bén canh d6 phai thuc thi cac
thuat toan tim duong di. ...Cong cu Netwwork (cd hd tro), ngoai ra dé xay dung
chuong trinh doc 1ap thi c6 phan ly thuyét vé: tim chu trinh Euler, chu trinh

Hamilton,...
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CHUONG 6. KET LUAN VA KIEN NGHI
6.1. Két luan

Dé tai thyc hién di duoc nhitng két qua sau:

- Hiéu duogc cac khai niém vé ly thuyét do thi, thé hién db thi, phép phan tich P-
center va bai toan lap lich.

- Céch viét lap trinh trén ngdn ngir Python.

- Biét duoc mo hinh tudi cay theo ly thuyét do thi vai quy trinh l1ap lich.

- Giai quyét duoc bai toan lap lich cho viéc tudi cay vai cac bé tri trén khong
gian d6 thi mot cach hiéu qua, tiét kiém chi phi va hop 1y cho cong viéc.

6.2. Kién nghi
Do han ché vé dit liéu, kién thic ciing nhu thoi gian nén dé tai nghién ctu con
nhiéu mat han ché nhu sau:

- Dit liéu thu thap chua dat duoc két qua chinh xac cao, dit liéu cay xanh chua co
d6 chinh xéc vé toa do khong gian.

- Céc thuat toan con kha méi mé va la 1am dé ¢ng dung.

Dé hoan thanh bai nghién ciu va tng dung maot cach hiéu qua hon can phat trién
cac ndi dung sau:

- Tu dit liéu ban @6 hinh thanh nén db thi thi can b sung thém cong cu 1am tu
dong (trong bai nghién ctru thi chua c6 céng cu nén da sir dung mot do thi
tuong (ng C4c canh 1a dudng di v6i nhitng con s6 14 s6 lugng ciy, con cac dinh
la cac nat giao thong).

- Két qua phan tich d6 thi thé hién vao ban dd ciling can xay dyng thém céng cu

tu dong dé hd tro.
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PHU LUC

Phu luc 1. Thong tin loai cay phé bién trén cac con dwdng cia quan Thi Piic

Tén cay Xuit xir Lwong nuwéc tuoi
Sao den Lao, Viét Nam, Thai Lan, Viét L )
Moi lan 2-3 lit/m

Nam
Sao den Lao, Viét Nam, Thai Lan, Viét L )
Moi lan 2-3 lit/m

Nam
Sao den Lao, Viét Nam, Thai Lan, Viét L )
Moi lan 2-3 lit/m

Nam
Sao den Lao, Viét Nam, Thai Lan, Viét L )
Moi lan 2-3 lit/m

Nam
Sao den Lao, Viét Nam, Thai Lan, Viét L )
Moi lan 2-3 lit/m

Nam
Sao den Lao, Viét Nam, Thai Lan, Viét L )
Moi lan 2-3 lit/m

Nam
Sao den Lao, Viét Nam, Thai Lan, Viét L )
Moi lan 2-3 lit/m

Nam
Sao den Lao, Viét Nam, Thai Lan, Viét o )
Moi lan 2-3 lit/m

Nam
Sao den Lao, Viét Nam, Thai Lan, Viét o )
Moi lan 2-3 lit/m

Nam
Hoa sira Khu vuc chau A MJi 1an 1-2 lit/m?
Hoa sita Khu vuc chau A Mai lan 1-2 lit/m?
Hoa sita Khu vuc chau A Mai lan 1-2 lit/m?
Hoa sita Khu vuc chau A Mai l1an 1-2 lit/m?
Hoa sira Khu vuc chau A Mai lan 1-2 lit/m?
Giang huong Mianma, Lao, Thai Lan, Viét Moi lan 0,5-1,5

Nam va An B¢ lit/m?
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Giang huong Mianma, Lao, Thai Lan, Viét | Mai lan 0,5-1 lit/m*
Nam va An Do
Giang huong Mianma, Lao, Thai Lan, Viét | Mai lan 0,5-1 lit/m*
Nam va An Do
Giang huong Mianma, Lao, Thai Lan, Viét | Mai lan 0,5-1 lit/m*
Nam va An Do
Giang huong Mianma, Lao, Théi Lan, Viét . s o
Nam vA An B Moi lan 0,5-1 lit/m
Dau rai Pong Nam chau A Mai lan 1,5-3 lit/m*
Dau rai DPoéng Nam chau A Mai lan 1,5-3 lit/m?
Dau rai DPong Nam chau A Mai lan 1,5-3 lit/m*
Dau rai DPong Nam chau A Mai lan 1,5-3 lit/m?
Dau rai DPoéng Nam chau A Mai lan 1,5-3 lit/m?
Dau rai DPong Nam chau A Mai lan 1,5-3 lit/m?
Dau rai DPoéng Nam chau A Mai lan 1,5-3 lit/m?
Mong bo Trung Quéc, An D, Mianma | Mdi lan 0,5-1 lit/m?
Mong bo Trung Quéc, An P, Mianma | Mdi lan 0,5-1 lit/m?
Mong bo Trung Quéc, An D, Mianma | Mdi lan 0,5-1 lit/m?
Mang bo Trung Quéc, An D, Mianma | Mai lan 0,5-1 lit/m?
Mong bo Trung Quéc, An Do, Mianma | Mai lan 0,5-1 lit/m*
Mang bo Trung Quéc, An D, Mianma | Mai lan 0,5-1 lit/m?
Mong bo Trung Quéc, An Do, Mianma | Mai lan 0,5-1 lit/m*
Mang bo Trung Quéc, An Do, Mianma | Mai lan 0,5-1 lit/m?
Mong bo Trung Quéc, An Do, Mianma | Mai lan 0,5-1 lit/m*
Mang bo Trung Quéc, An D, Mianma | Mai lan 0,5-1 lit/m?
Mong bo Trung Quéc, An Do, Mianma | Mai lan 0,5-1 lit/m*
Viét Chéau A Mai lan 1-1,5 lit/m?
Viét Chau A Mai lan 1-1,5 litym®
Viét Chéau A Mdi lan 1-1,5 litm®
Viét Chau A Mai lan 1-1,5 litym®
Viét Chéau A Mbi lan 1-1,5 litVm®
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Viét Chau A Mai lan 1-1,5 litym®
Bang Dai Loan Bahamas M®i lan 1-2,5 lit/m?
Bang Dai Loan Bahamas Mai lan 1-2,5 lit/m?
Bang Pai Loan Bahamas M®i lan 1-2,5 lit/m?
Bang Dai Loan Bahamas Mai lan 1-2,5 lit/m?
Bang Pai Loan Bahamas Mai lan 1-2,5 lit/m*
Bang Dai Loan Bahamas Mai lan 1-2,5 lit/m?
Bang Pai Loan Bahamas M®i lan 1-2,5 lit/m?
Bang Dai Loan Bahamas MGi lan 1-2,5 lit/m?
Bang Pai Loan Bahamas Mai 1an 1-2,5 lit/m?
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Phu luc 2. N§i dung mét sé file trong phan mém
< Noi dung file dé tim gia tri cho dd thi dé dwoc 2 tap dinh

Python 2.7.2 (default, Jun 12 2011, 15:08:59) [MSC v.1500 32 bit (Intel)] on win32
Type "copyright", "credits" or "license()" for more information.
>>> import 0s
>>> import sys
>>> import math
>>> class GISGraph:

V_nums =0 # so dinh cua do thi (Gph)

E _set =[] # tap canh cua do thi

Gph =[] # Matran do thi: V_nums x V_nums

Pro =[] # Matran luy thua: V_nums x V_nums

weight_set =[]

P_center_list =]

graphFile = "matrix3.txt"

max_Value = sys.maxint

def __init_ (self, sfilename):
if sfilename =="""
self.graphFile = "matrix3.txt"
else:
self.graphFile = sfilename
try:
f = open(self.graphFile)
self.V_nums = int(f.readline()) # doc so dinh cua do
thi:
maxtrix_dat = f.readlines()
except IOError as e:
print "Khong doc duoc tap tin"
except ValueError:
print "Khong the doc du lieu so"

except:
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print "Khong biet loi gi!"

raise

### Tao ma tran va doc do thi:

self.Gph = [[0 for i in range(self.VV_nums)] for j in range(self.VV_nums)]
# ma tran ke V_nums x V_nums

self.Pro = [[0 for i in range(self.VV_nums)] for j in range(self.V_nums)] #

ma tran ke V_nums x V_nums

for p in range(self.V_nums):
matrix_matrix = maxtrix_dat[p].split(" ")
for g in range(self.V_nums):
self.Gph[p][q] = int(matrix_matrix[q])

f.close()

# Dat gia tri ban dau cho ma tran tich Pro = ma tran Gph
self.Pro = [[O for i in range(self.VV_nums)] for j in range(self.V_nums)] #
ma tran ke V_nums x V_nums
for p in range(self.VV_nums):
for g in range(self.VV_nums):
if (p==0q):
self.Pro[p][q] =0
else:
if self.Gph[p][q] == 9999:
self.Pro[p][q] = sys.maxint

else:
self.Pro[p][q] = self.Gph[p][d]

def HienthiMatranPro(self): # Hien thi ma tran Tinh toan duong di

for p in range(self.VV_nums):

prn_str =
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for g in range(self.VV_nums):
if (self.Pro[p][q] == sys.maxint):
prn_str = prn_str + " VC"
else:
prn_str = prn_str + " " + str(self.Pro[p][q]) + " "

print prn_str + "\n"

def HienthiMatranGph(self): # Hien thi ma tran do thi Gph
for p in range(self.V_nums):
prn_str=""
for q in range(self.VV_nums):
if (self.Gph[p][g] == sys.maxint):
prn_str = prn_str+ "VC"
else:

prn_str = prn_str + str(self.Gph[p][q]) +

print prn_str + "\n"

# Tim duong di ngan nhat:
def TinhToanDuongDiNganNhat(self): # Ham nay tra ve 0 neu khong doi, tra
ve 1 neu co it nhat 1 gia tri doi.
chgVal =0 # Gia tri thay doi. Neu co thay doi thi chgVval = 1

# khai bao ma tran tam 1
ProTempl =]
ProTempl = [[0 for i in range(self.V_nums)] for | in
range(self.V_nums)]
for p in range(self.V_nums):
for g in range(self.V_nums):
ProTempl[p][q] = self.Pro[p][q]

# khai bao ma tran tam 2
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ProTemp2 =]
ProTemp2 = [[0 for i in range(self.V_nums)] for j in
range(self.V_nums)]
for p in range(self.V_nums):
for q in range(self.VV_nums):
ProTemp2[p][q] = self.Pro[p][q]

# Tinh ma tran luy thua:
# self.Pro = [[O for i in range(self.VV_nums)] for j in range(self.VV_nums)]
# khong can thiet vi dinh nghia trong ham init
for p in range(self.V_nums):
for g in range(self.V_nums):
myMin = sys.maxint
for k in range(self.V_nums):
if ((ProTempl[p][k] >=0) and (ProTemp2[K][q] >=
0)): # Do thi co huong
proVal = ProTempl[p][k] + ProTemp2[k][q]
# Gia tri tinh toan
myMin = min(myMin, proVal)
if self.Pro[p][q] != myMin:
chgval =1
self.Pro[p][q] = myMin
return chgVal # Neu co thay doi, thi gia tri se > 0; nguoc lai gia tri tra ve
la O (i.e. khong doi).

def P_center(self, giatriNguong): # tim cac ta®m P-center thoa tu ta"m di den
cac dinh khac < giatriNguong
self.weight_set = [0 for i in range(self.\V_nums * (self.V_nums -1) )] #
tap cac trong so, co n*(n-1)
self.P_center_list =]
# doc du lieu tu ma tran Pro vao: doc tat ca n(n-1) gia tri (khong doc gia

tri duong cheo = 0)
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idx =-1
for p in range(self.V_nums):
for q in range(self.V_nums):
if (p!'=q): #<--loai bo duong cheo bang kiem tra nay
idx =idx + 1

self.weight_set[idx] = self.Pro[p][q]

self.weight_set.sort()
self.weight_set = list(set(self.weight_set))
# print self.weight_set

if (self.weight_set[0] > giatriNguong): # Neu gia tri nguong qua thap thi
moi dinh deu la tam
self.P_center_list = [0 for i in range(self.VV_nums)] # tap dinh
= toan bo tap dinh
for p in range(self.V_nums):
self.P_center_list[p] =p
else:
if (self.weight_set[len(self.weight_set)-1] < giatriNguong): #
Neu giaTriNguong qua qua cao thi lay 1 dinh bat ki:
self.P_center_list = [0]
else: # truong hop nguong nam trong gia tri mang:
remove_list =[]
#Chon cac dinh co min ket noi > giatriNguong dua vao list:
for p in range(self.V_nums):
min_p = sys.maxint # gia tri be nhat cua dinh P
for g in range(self.VV_nums):
if ((self.Pro[p][q] > 0) and (self.Pro[p][q] <
min_p)):
min_p = self.Pro[p][q]
if (min_p > giatriNguong): # khi min gia tri ma van

lon hon thi chon dinh do
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self.P_center_list.append(p)

remove_list.append(p)

# con lai chon cac dinh co bac cao va dua cac dinh phu
thuoc vao trong remove_list:
while (len(remove_list) < self.V_nums):
min_MAX = sys.maxint
p_Max =0
for p in range(self.V_nums):
if ((pinremove_list)==False): # neu p
chua bi remove thi xet p chon gia tri thap nhat

for g in range(self.V_nums):

if (((q in remove list) ==
False) and (self.Pro[p][qd] > p_Max)):
p_Max = self.Pro[p][q]
if (min_MAX > p_Max):
min_MAX = p_Max
p_Max=0
for p in range(self.V_nums):
if ((pinremove_list) ==False): # neu p
chua bi remove thi xet p chon gia tri thap nhat

for g in range(self.V_nums):

if (((@ in remove_list) ==
False) and (self.Pro[p][q] > p_Max)):
p_Max = self.Pro[p][q]
if (min_MAX == p_Max):
self.P_center_list.append(p)
remove_list.append(p)

for g in range(self.V_nums):
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if (((g in remove_list)
== False) and (self.Pro[p][q] > 0) and (self.Pro[p][q] <= giatriNguong)):

remove_list.append(q)

>>> gg = GISGraph ("C://bxuyencode//matrix2.txt")
>>> g.P_center (9)
>>> gg.P_center_list
[0, 4]
>>> gg.P_center (11)
>>> g.P_center_list
[0, 4]
>>> gg.P_center (12)
>>> gg.P_center_list
[0, 4]
>>>
% Noi dung file dé tim gia tri cho @6 thi dé dwoc 3 tap dinh
Python 2.7.2 (default, Jun 12 2011, 15:08:59) [MSC v.1500 32 bit (Intel)] on
win32
Type "copyright", "credits" or "license()" for more information.
>>> import 0S
>>> import sys
>>> import math
>>> class GISGraph:
V_nums =0 # so dinh cua do thi (Gph)
E_set =[] # tap canh cua do thi
Gph =[] # Matran do thi: V_nums x V_nums
Pro =[] # Matran luy thua: V_nums x V_nums
weight_set =[]
P_center_list =]

graphFile = "matrix3.txt"
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max_Value = sys.maxint

def _init_ (self, sfilename):

if sfilename =="""

self.graphFile = "matrix3.txt"
else:

self.graphFile = sfilename
try:

f = open(self.graphFile)

self.VV_nums = int(f.readline()) # doc so dinh cua do

thi:

maxtrix_dat = f.readlines()
except IOError as e:

print "Khong doc duoc tap tin"
except ValueError:

print "Khong the doc du lieu so"
except:

print "Khong biet loi gi!"

raise

### Tao ma tran va doc do thi:

self.Gph = [[O for i in range(self.VV_nums)] for j in range(self.VV_nums)]
# matran ke V_nums x V_nums

self.Pro = [[O for i in range(self.VV_nums)] for j in range(self.VV_nums)] #

ma tran ke V_nums x V_nums

for p in range(self.VV_nums):
matrix_matrix = maxtrix_dat[p].split(" ")
for g in range(self.V_nums):
self.Gph[p][q] = int(matrix_matrix[q])

f.close()
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# Dat gia tri ban dau cho ma tran tich Pro = ma tran Gph
self.Pro = [[O for i in range(self.V_nums)] for j in range(self.V_nums)] #
ma tran ke V_nums x V_nums
for p in range(self.V_nums):
for q in range(self.VV_nums):
if (0 ==0):
self.Pro[p][q] =0
else:
if self.Gph[p][q] == 9999:
self.Pro[p][q] = sys.maxint

else:
self.Pro[p][q] = self.Gph[p][q]

def HienthiMatranPro(self): # Hien thi ma tran Tinh toan duong di
for p in range(self.VV_nums):
prn_str=""
for q in range(self.VV_nums):
if (self.Pro[p][g] == sys.maxint):
prn_str = prn_str + " VC"
else:
prn_str = prn_str + " " + str(self.Pro[p][q]) + " "

print prn_str + "\n"

def HienthiMatranGph(self): # Hien thi ma tran do thi Gph
for p in range(self.VV_nums):
for g in range(self.V_nums):
if (self.Gph[p][q] == sys.maxint):
prn_str=prn_str+ "VC"
else:

prn_str = prn_str + str(self.Gph[p][q]) + " "
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print prn_str + "\n"

# Tim duong di ngan nhat:
def TinhToanDuongDiNganNhat(self): # Ham nay tra ve 0 neu khong doi, tra
ve 1 neu co it nhat 1 gia tri doi.
chgVal =0 # Giatri thay doi. Neu co thay doi thi chgVal =1

# khai bao ma tran tam 1
ProTempl =]
ProTempl = [[0 for 1 in range(self.V_nums)] for j in
range(self.V_nums)]
for p in range(self.V_nums):
for g in range(self.V_nums):
ProTempl[p][q] = self.Pro[p][q]

# khai bao ma tran tam 2
ProTemp2 =]
ProTemp2 = [[0 for i in range(self.V_nums)] for | in
range(self.V_nums)]
for p in range(self.VV_nums):
for g in range(self.V_nums):
ProTemp2[p][q] = self.Pro[p][d]

# Tinh ma tran luy thua:
# self.Pro = [[0 for i in range(self.VV_nums)] for j in range(self.VV_nums)]
# khong can thiet vi dinh nghia trong ham init
for p in range(self.V_nums):
for g in range(self.V_nums):
myMin = sys.maxint

for k in range(self.VV_nums):
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if ((ProTempl[p][k] >= 0) and (ProTemp2[K][q] >=
0)): # Do thi co huong
proVal = ProTempl1[p][K] + ProTemp2[k][q]
# Gia tri tinh toan
myMin = min(myMin, proVal)
if self.Pro[p][q] = myMin:
chgVval =1
self.Pro[p][q] = myMin
return chgVal # Neu co thay doi, thi gia tri se > 0; nguoc lai gia tri tra ve
la 0 (i.e. khong doi).

def P_center(self, giatriNguong): # tim cac ta®m P-center thoa tu ta"m di den

cac dinh khac < giatriNguong

self.weight_set = [0 for i in range(self.V_nums * (self.V_nums -1) )] #
tap cac trong so, co n*(n-1)

self.P_center_list =[]

# doc du lieu tu ma tran Pro vao: doc tat ca n(n-1) gia tri (khong doc gia
tri duong cheo = 0)

idx =-1

for p in range(self.VV_nums):

for g in range(self.V_nums):
if (p!=q): #<--loai bo duong cheo bang kiem tra nay
idx =idx + 1

self.weight_set[idx] = self.Pro[p][q]

self.weight_set.sort()
self.weight_set = list(set(self.weight_set))
# print self.weight_set

if (self.weight_set[0] > giatriNguong): # Neu gia tri nguong qua thap thi

moi dinh deu la tam
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self.P_center_list = [0 for i in range(self.V_nums)] # tap dinh
= toan bo tap dinh
for p in range(self.VV_nums):
self.P_center_list[p] =p
else:
if (self.weight_set[len(self.weight_set)-1] < giatriNguong): #
Neu giaTriNguong qua gua cao thi lay 1 dinh bat ki:
self.P_center_list = [0]
else: # truong hop nguong nam trong gia tri mang:
remove_list =[]
#Chon cac dinh co min ket noi > giatriNguong dua vao list:
for p in range(self.V_nums):
min_p = sys.maxint # gia tri be nhat cua dinh P
for g in range(self.V_nums):
if ((self.Pro[p][q] > 0) and (self.Pro[p][q] <
min_p)):
min_p = self.Pro[p][q]
if (min_p > giatriNguong): # khi min gia tri ma van
lon hon thi chon dinh do
self.P_center_list.append(p)

remove_list.append(p)

# con lai chon cac dinh co bac cao va dua cac dinh phu
thuoc vao trong remove_list:
while (len(remove_list) < self.VV_nums):
min_MAX = sys.maxint
p_Max=0
for p in range(self.V_nums):
if ((pinremove_list) == False): # neu p
chua bi remove thi xet p chon gia tri thap nhat

for g in range(self.VV_nums):
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if (((@ in remove_list) ==
False) and (self.Pro[p][q] > p_Max)):
p_Max =self.Pro[p][q]
if (min_MAX > p_Max):
min_MAX = p_Max
p_Max =0
for p in range(self.V_nums):
if ((pinremove_list) ==False): # neu p
chua bi remove thi xet p chon gia tri thap nhat

for q in range(self.V_nums):

if (((q in remove list) ==
False) and (self.Pro[p][q] > p_Max)):
p_Max = self.Pro[p][q]
if (min_MAX == p_Max):
self.P_center_list.append(p)
remove_list.append(p)

for g in range(self.V_nums):

if (((@ in remove_list)
== False) and (self.Pro[p][q] > 0) and (self.Pro[p][q] <= giatriNguong)):

remove_list.append(q)

>>> g = GISGraph ("C://bxuyencode//matrix3.txt")
>>> gg.P_center (8)

>>> (g.P_center_list

[0, 2, 3]

>>> gg.P_center (9)

>>> g.P_center_list

[0, 2, 5]
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>>> gg.P_center (10)
>>> gg.P_center_list
[0, 3, 4]
>>>
% Noi dung file dé tim gia tri cho dd thi dé dwoc 4 tap dinh
Python 2.7.2 (default, Jun 12 2011, 15:08:59) [MSC v.1500 32 bit (Intel)] on win32
Type "copyright"”, "credits" or "license()" for more information.
>>> import 0s
>>> import sys
>>> import math
>>> class GISGraph:
V_nums =0 # so dinh cua do thi (Gph)
E set =[] # tap canh cua do thi
Gph =[] # Matran do thi: V_nums x V_nums
Pro =[] # Matran luy thua: V_nums x V_nums
weight_set =[]
P_center_list =]
graphFile = "matrix3.txt"

max_Value = sys.maxint

def __init_ (self, sfilename):
if sfilename == """
self.graphFile = "matrix3.txt"
else:
self.graphFile = sfilename
try:
f = open(self.graphFile)
self.VV_nums = int(f.readline()) # doc so dinh cua do
thi:
maxtrix_dat = f.readlines()
except IOError as e:

print "Khong doc duoc tap tin"
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except ValueError:

print "Khong the doc du lieu so"
except:

print "Khong biet loi gi!"

raise

### Tao ma tran va doc do thi:

self.Gph = [[O for i in range(self.VV_nums)] for j in range(self.VV_nums)]
# matran ke V_nums x V_nums

self.Pro = [[0 for i in range(self.VV_nums)] for j in range(self.V_nums)] #

ma tran ke V_nums x V_nums

for p in range(self.V_nums):
matrix_matrix = maxtrix_dat[p].split(" ")
for q in range(self.VV_nums):
self.Gph[p][q] = int(matrix_matrix[q])

f.close()

# Dat gia tri ban dau cho ma tran tich Pro = ma tran Gph
self.Pro = [[O for i in range(self.VV_nums)] for j in range(self.VV_nums)] #
ma tran ke V_nums x V_nums
for p in range(self.VV_nums):
for g in range(self.V_nums):
if (p==0q):
self.Pro[p][q] =0
else:
if self.Gph[p][q] == 9999:
self.Pro[p][q] = sys.maxint

else:
self.Pro[p][q] = self.Gph[p][q]
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def HienthiMatranPro(self): # Hien thi ma tran Tinh toan duong di
for p in range(self.V_nums):
prn_str =""
for g in range(self.VV_nums):
if (self.Pro[p][q] == sys.maxint):
prn_str = prn_str + " VC"
else:
prn_str = prn_str + " " + str(self.Pro[p][q]) + " "

print prn_str + "\n"

def HienthiMatranGph(self): # Hien thi ma tran do thi Gph
for p in range(self.VV_nums):
prn_str =""
for g in range(self.V_nums):
if (self.Gph[p][q] == sys.maxint):
prn_str=prn_str+ "VC"
else:

prn_str = prn_str + str(self.Gph[p][q]) +

print prn_str + "\n"

# Tim duong di ngan nhat:
def TinhToanDuongDiNganNhat(self): # Ham nay tra ve 0 neu khong doi, tra
ve 1 neu co it nhat 1 gia tri doi.
chgVal =0 # Gia tri thay doi. Neu co thay doi thi chgVal = 1

# khai bao ma tran tam 1

ProTempl =]

ProTempl = [[0 for i in range(self.V_nums)] for j in
range(self.V_nums)]

for p in range(self.VV_nums):

for g in range(self.VV_nums):
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ProTempl[p][q] = self.Pro[p][q]

# khai bao ma tran tam 2
ProTemp2 =]
ProTemp2 = [[0 for i in range(self.V_nums)] for j in
range(self.V_nums)]
for p in range(self.V_nums):
for g in range(self.VV_nums):
ProTemp2[p][q] = self.Pro[p][q]

# Tinh ma tran luy thua:
# self.Pro = [[O for i in range(self.VV_nums)] for j in range(self.VV_nums)]
# khong can thiet vi dinh nghia trong ham init
for p in range(self.VV_nums):
for q in range(self.VV_nums):
myMin = sys.maxint
for k in range(self.V_nums):
if ((ProTempl[p][k] >= 0) and (ProTemp2[K][q] >=
0)): # Do thi co huong
proVal = ProTempl1[p][K] + ProTemp2[k][q]
# Gia tri tinh toan
myMin = min(myMin, proVal)
if self.Pro[p][q] '= myMin:
chgval =1
self.Pro[p][q] = myMin
return chgVal # Neu co thay doi, thi gia tri se > 0; nguoc lai gia tri tra ve
la O (i.e. khong doi).

def P_center(self, giatriNguong): # tim cac ta”m P-center thoa tu ta"m di den
cac dinh khac < giatriNguong
self.weight_set = [0 for i in range(self.V_nums * (self.V_nums -1) )] #

tap cac trong so, co n*(n-1)
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self.P_center_list =]
# doc du lieu tu ma tran Pro vao: doc tat ca n(n-1) gia tri (khong doc gia
tri duong cheo = 0)
idx =-1
for p in range(self.V_nums):
for q in range(self.VV_nums):
if (p!'=q): # <--loai bo duong cheo bang kiem tra nay
idx =idx + 1

self.weight_set[idx] = self.Pro[p][q]

self.weight_set.sort()
self.weight_set = list(set(self.weight_set))
# print self.weight_set

if (self.weight_set[0] > giatriNguong): # Neu gia tri nguong qua thap thi
moi dinh deu la tam
self.P_center_list = [0 for i in range(self.VV_nums)] # tap dinh
= toan bo tap dinh
for p in range(self.V_nums):
self.P_center_list[p] = p
else:
if (self.weight_set[len(self.weight_set)-1] < giatriNguong): #
Neu giaTriNguong qua qua cao thi lay 1 dinh bat ki:
self.P_center_list = [0]
else: # truong hop nguong nam trong gia tri mang:
remove_list =[]
#Chon cac dinh co min ket noi > giatriNguong dua vao list:
for p in range(self.V_nums):
min_p = sys.maxint # gia tri be nhat cua dinh P
for g in range(self.V_nums):
if ((self.Pro[p][a] > 0) and (self.Pro[p][q] <

min_p)):
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min_p = self.Pro[p][q]
if (min_p > giatriNguong): # khi min gia tri ma van
lon hon thi chon dinh do
self.P_center_list.append(p)

remove_list.append(p)

# con lai chon cac dinh co bac cao va dua cac dinh phu
thuoc vao trong remove_list:
while (len(remove_list) < self.VV_nums):
min_MAX = sys.maxint
p_Max =0
for p in range(self.V_nums):
if ((pinremove_list) ==False): # neu p
chua bi remove thi xet p chon gia tri thap nhat

for q in range(self.VV_nums):

if (((q in remove list) ==
False) and (self.Pro[p][q] > p_Max)):
p_Max = self.Pro[p][q]
if (min_MAX > p_Max):
min_MAX = p_Max
p_Max=0
for p in range(self.V_nums):
if ((pinremove_list) ==False): # neu p
chua bi remove thi xet p chon gia tri thap nhat

for g in range(self.V_nums):

if (((q in remove list) ==
False) and (self.Pro[p][q] > p_Max)):
p_Max = self.Pro[p][q]
if (min_MAX == p_Max):

self.P_center_list.append(p)
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remove_list.append(p)

for g in range(self.V_nums):

if (((g in remove_list)
== False) and (self.Pro[p][q] > 0) and (self.Pro[p][q] <= giatriNguong)):

remove_list.append(q)

>>> gg = GISGraph ("C://bxuyencode//matrix4.txt")
>>> gg.P_center (5)

>>> g.P_center_list

[2,4,5,0]

>>> (g.P_center (6)

>>> gg.P_center_list

[2,4,0,5]

>>> gg.P_center (7)

>>> gg.P_center_list

[4,0,2,5]

>>>
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