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Tém tat nodi dung

Qua4 trinh hién dai héa luon kém theo nhitng van dé nhitc nhéi: gia xang tang, o
nhiém mai truong, tic nghén giao thong,... Chinh vi thé, viéc chuyén sang st dung
phuong tién cong cong co thé sé 1a xu thé thiét yéu. Bai viét sau tap trung vao viec
xdy dyng mot mo hinh nhim t6i wu héa lugng xe buyt trén cac tuyén cd dinh tai
Thanh ph6é H6 Chi Minh bang cac cong cu toin hoc. Ching toi stt dung chti yéu 1a
quy hoach tuyén tinh nguyén nham tim s6 xe bus nhé nhat trén cic tuyén dudng,
dua trén cac diéu kién c6 sdn vé tuyén duong va cac loai xe bus. Hon nita con st
dung dugc thuat toan tim kiém nhi phan dé tim s6 tién hay thoi gian t6i thidu can
bé ra. Ngoai ra, ching to6i da lap trinh mot chuong trinh dé ap dung mé hinh téng
quat.

*Truong THPT chuyén Lé Hong Phong TPHCM
fTruong THPT Thyc Hanh Su Pham TPHCM
ITruong Phé Thong Ning Khiéu TPHCM
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1 GIOGI THIEU

"Theo tinh toan clia cic chuyén gia, tai 2 thanh pho 16n 1a Ha Noi va TP.HCM cho thay,
xe mAay chiém 95% vé s6 lugng, chi tieu thu 56% x@ng nhung lai thai ra 94% hydro cacbon
(HC); 87% cacbon oxit (CO); 57% oxit nitc (Nox)... trong tong lugng phat thai clia cac
loai xe co gidi. Va xe may dang stt dung tham gia giao thong 14 nguon chinh thai ra phan
16n cic chat gay 6 nhiém. (Bdo déng 6 nhiém khéng khi tu phuwong tién giao
thong - Huyén Tran)

Chinh vi thé, viéc chuyén sang sit dung phuong tién giao thong cong cong, dic bict 1a xe
buyt (bus), c6 thé 14 mot giai phap cho van dé nay. Ngoai ra, bus c¢6 tinh co dong cao,
hoat dong trong nhitng dicu kien duong x4, thoi tiét kho khan, cé thé tiép can kha dé
dang nhitng viing chua cé ha tang phét trién. Thém vao dé, mang ludi xe bus cho phép
ching ta tan dung tuyén dudng hién c6, vi thé chi phi dau tu, khai théc it; dong thoi,
viéc diéu tiét va phan chia nhu cau di lai ciing tré nén dé dang.

Theo Vu Van tai (Bo Giao thong Van tai - GTVT), c& nuée hién c¢6 54/63 tinh, thanh
phd c6 xe buyt, véi trén 600 tuyén xe buyt va hon 8.000 dau xe hoat dong. Binh quan
mdi nam, van tai hanh khach cong cong bing xe buyt van chuyén duge hang tram trieu
lugt khach. Nhitng nam gan day, téc do phat trién kinh té xa hoi ciia nudce ta tang nhanh,
di doi véi tién trinh cong nghiép hoéa, do thi hoéa 1a sy gia ting dan s6 va nhu cau di lai,
dic biet 1a trén cic tuyén duong do thi, dudng di qua khu cong nghiép, khu du lich....
Mait khac, hé thong xe bus khong phai 1a khong cé nhimg diém yéu. Viéec van chuyén
hanh khach bing xe bus c¢6 nang suat khong cao. Xe bus to 16n, do d6 gay trd ngai trong
giao thong; ngoai ra, kha ning vudt tai ciia xe bus thap, dac biét 1a trong giv cao diem.
O Thanh phé Ho Chi Minh, mic du c6 nhitng chinh siach khuyén khich ngusi dan di xe
bus va gidm lugng phuong tién cid nhan trén duong, song, luong ngudi di xe bus van con
kha it so véi ky vong. Tt nam 2015, lugng hanh khéach st dung bus chi dat 334,5 triéu
luot, thap hon 411,2 triéu so véi nam 2013.

Mot trong nhitng nguyén nhan khién bus it dude wa chuong hon chinh 1 viec hé thong
phuong tién giao thong cong cong khong dap tng tot nhu cau di lai cia nhan dan. Do
do, viec dua ra mot cach phan b xe bus trén cac tuyén dudng phit hop 1a can thiét. Bai
viét nay st dung chtt yéu quy hoach tuyén tinh cling mot sé thuat toan khac nham giai
quyét bai toan treén.

2 XAY DUNG MO HINH

2.1 Phat biéu lai bai toan

Gia stt cac tuyén xe buyt hoat dong doc lap véi nhau va mdi xe chi duge chay trén mot
tuyén. Dé giit mtc kinh phi, giao thong, thoi gian chd ¢ mic cho phép, ching ta xét bai
toan tim ra lugng xe buyt téi thiéu trén mdi tuyén thoa cac diéu kien trén.
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2.2 Cac gia thiét
e Van toc trung binh ciia tat ca cac loai xe 1a nhu nhau va khong déi.
e Mbi tuyén co thé cé nhiéu loai xe khéc nhau.

Cac tuyén xe hoat dong doc lap va mdi xe chi chay trong mot tuyén.

Cac xe chay luon cach nhau cac khodng déu nhau.

Do céc tuyén xe da dugce thiét ké cho phit hop v6i cac loai xe nén ta c6 thé gia si
tat ca cac loai xe duge dé cap déu c6 thé hoat dong trén tuyén xe ay.

2.3 Cac bién so

Cho r tuyén xe 1,2,...,r. Xét cu thé mot tuyén xe i, k¥ hiéu cac bién s6 lien quan nhu
béngEI sau:
Tén bién Y nghia

Do dai cia tuyén xe dang xét (m)

|

9 (0 eN) S6 céc loai xe ¢6 thé st dung trén tuyén i
X; (1<j< 0) | Tén céc loai xe buyt
LJ
R

(1 <j <) | Chiéu dai tinh cta loai xe j (m)
i (1<j<) Chiéu rong tinh ctia loai xe j (m)
(1 <j<1) | Stc chita cua loai xe j (ngusi/xe)
i (1<j<) | Chiphi clia cac loai xe (8)

Khoang céch an toan toi thiéu gitta hai chiéc xe trén dusng (m)

d

t Thoi gian chd gitta hai chuyén xe bus lién tiép (s)
v Van t6c ciia xe (m/s) =~ 7m/s

F Von dau tu (%)

i (1<j<9) |S6lugng xe buyt loai j (1 <j <)

C= Z?:l C; Téng s6 lugng xe bus trén tuyén i

k S6 ngudi trung binh ¢6 nhu cau di xe buyt trén tuyén (nguoi)

2.4 Cac diéu kién bai toan

Chiing ta can tim cac phuong an dé xac dinh s6 lugng xe buyt t6i wu ¢ mdi tuyén dusng
dam bao dudc cac diéu kien sau:

e Chi phi phu hop vé6i von dau tu

9
> miG <F (1)
j=1

INgoai cac gia tri ¢j thi cac dit lieu con lai duge nhap tir thyc té

4
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e Xe c¢6 thé chita lugng khach nhiéu nhét c6 thé

0
D_aiG =k (2)
=1

e Thai gian chd ngan nhat c6 thé va bé hon t giay. Thuong thi t < 600.
Do chiéu dai ctia tuyén (ca di va vé) 1a 21, van t6c ctia mdi chiéc xe 1a v nén moéi xe
can thoi gian — dé hoan tat mdt vong. Nhu the, thoi gian chd ciia moi xe bus 1a
v
211 21
v C Cuv
21

— <t <
Go SE<600 (3)

Ta sé cb ging giam thicéu miic thoi gian chd cang it cang tot.

e Do dai chiém dung dong 6 mitc cho phép. O day, do dai chiém dung dong duge hidu
la do dai xe bus chiém khi né di chuyén.

0 0
2> Licg+d) ¢ <21 (4)
j=1 j=1

Luu ¥ la khi xe chuyén dong, dé an toan cac phuong tién giao thong khac can cach
xe buyt cac khoadng sao cho bé rong va bé dai bang hai lan bé rong va bé rong tuong
ting khi xe ding yén. (déu nhau)

Ching toi sé thiét 1ap mot mo hinh gidi quyét bai toan trén theo ting tuyén xe riéng 18,
tit d6 c6 thé ap dung cho tat ca cac tuyén trén thanh phé ¢ mitc do tong quat.
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2.5 M5 hinh quy hoach tuyén tinh
Dau tién ta sé tiép can bai toan theo huéng don gidn sau: o) tuyén xe buyt i c6 do dai
tuyén 1a 1. Ta danh s6 cac loai xe buyt c6 thé st dung 1a 1,2,...,9. V6i mbi loai xe ta c6

mot bo dac trung sau:

M6 hinh

Ta nhan thay, c6 rat nhiéu yéu té6 nhu do 6 nhiém, luong khi thai do xe tao ra, chi phi
diéu hanh xe, chi phi hoat dong, ... déu giam khi s6 lugng xe gidm. T d6, ta sé toi wu
tong s6 luong xe buyt, sao cho van théa man diéu kién hoat dong ciia mot tuyén xe.
Theo mo hinh trén, ta sé tim gia tri nhd nhat ctia ham tong s6 luong xe buyt:

9
C= ZCj,
=1

véi ¢ la sO lugng xe bus loai j hoat dong trén tuyén i. T cac diéu kién xac dinh ctia bai
toan, ta c6 hé cac dieu kién sau:

(
¢ € N
9
2 =156 = k
25 Licj+d.C <21

Z?:l m;cy < F

21
— <t <600
Cv — —

N

Nghiém tim dugce phéi théa man cac dieu kién da néu ben trén. Day 14 mot bai toan
quy hoach tuyén tinh nguyén. Hién tai da c6 mot s6 thuat toan dé giai bai toan nay, dién
hinh nhat 1& thuat toan nhanh can.

MGé rong 1

Sau khi da giai bai toan trén, ta c6 thé dat van dé: néu nhu trong cic Anh hudéng xau do
viéc tang s6 lugng xe gay ra, thi chi phi diéu hanh xe 14 quan trong nhat. Trong trudng
hop do, ta can tim chin trén F nhoé nhat cho chi phi, sao cho bai toan van c6 nghiém thoa
man céc diéu kien khéc, va tong s6 lugng xe buyt véi chin trén chi phi F dé 1a nhé nhét.


http://www.pimavn.com

PIMA

Projects in Mathematics and Applications

S6 lugng xe buyt ¢ TPHCM

D@ giai quyét truong hop nay, ta sit dung phuong phap tim kiém nhi phan dé tim gia tri
F théa méan bai toan viua dat ra.

MG rong 2

Ngoai t6i tu ham chi phi, ta ciing c6 thé téi wu ham thdi gian chd (3). Tuong ty, ta ciing
sé tim gia tri nhé nhat ctia t (v6i t 1a thoi gian chd) dé bai toan c6 nghiém, sau dé dua
vao gia tri t dé giai bai toan.

Ta ciing c6 thé sit dung phuong phap tim kiém nhij phan dé tim chiin trén t nhé nhéat cho
bai toan.

3 AP DUNG MO HINH

Ap dung mo hinh néu trén vao thyc tién véi cac dit licu thu thap duge. Ta sé md rong ra
cd r tuyén duong.

Hién tai ching toi da tao mot chuong trinh, nhan vao tat ca dit lieu, chuong trinh sé ap
dung mo hinh tong quét vao ca r tuyén dusng. Mot vi du 4p dung mo hinh:

Qua qué trinh thu thap di lieu, ching t6i tim thay/udc lugng cac thong tin sau, véi s6
tuyén r = 3

Tuyén xe buyt (i) | D6 dai tuyén (1) | S ngudi trung binh trong mot thoi diem (k)
Tuyén s6 1 8600 622
Tuyén s6 2 13750 1072
Tuyén s6 3 18120 1749
Bang 1

Ta gia st véi F = $100, 000, 000 1a von dau tu ban dau danh cho ca 3 tuyén xe.

Loai xe (y;) Chiéu dai (L) Chiéu rong (Rj) | Sttc chita (q;) | Tién mdi loai xe (mj)
12 chd 3.5 1.39 12 24,999
B40 7.6 2.03 40 64,499
B55 9.05 2.29 55 106,299
B80 12.2 2.5 80 114,599
Bang 2

Tit bang trén ta c6 thé thay 0 = 4, ta sé lay khoang cach d ~ 2(m) v& van téc trung binh
v &~ 7(m/s) ~ 25(km/h).

Di¢u kién (*) c6 thé viét dudi dang Ax < b theo ding thtt ty, trong d6 A 1a ma tran
biéu dién hé sb cta cac dieu kién (Ai,j 1& hé s6 cia xj trong diéu kien thit i), b 1a vector
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biéu dién vé phai ctia bat phuong trinh diéu kien, va x 1a vector nghiem véi X(i-1).04] la
s6 xe loai j chay trén tuyén i. Luu ¥ s6 xe 6 day 1a cac s6 nguyen khong am nén bai toan
chiing ta tré thanh bai toan quy hoach nguyén. Sau khi chay thit mo hinh bing MATLAB
sau khi da nhap cac dit lieu, ching toi thu duge két qua sau:

-1 0 0 0 0 0 0 0 0 0 0 0
0 -1 0 0 0 0 0 0 0 0 0 0
0 0 -1 0 0 0 0 0 0 0 0 0
0 0 0 -1 0 0 0 0 0 0 0 0
0 0 0 0 -1 0 0 0 0 0 0 0
0 0 0 0 0 -1 0 0 0 0 0 0
0 0 0 0 0 0 -1 0 0 0 0 0
0 0 0 0 0 0 0 -1 0 0 0 0
0 0 0 0 0 0 0 0 -1 0 0 0
0 0 0 0 0 0 0 0 0 -1 0 0
A = 0 0 0 0 0 0 0 0 0 0 -1 0
0 0 0 0 0 0 0 0 0 0 0 -1 ’
-12 40 -55 -80 0 0 0 0 0 0 0 0
0 0 0 0 -12 40 -55 -80 0 0 0 0
0 0 0 0 0 0 0 0 -12 40 -55 -80
9 172  20.1 26.4 0 0 0 0 0 0 0 0
0 0 0 0 9 17.2  20.1 26.4 0 0 0 0
0 0 0 0 0 0 0 0 9 17.2  20.1 26.4
24999 64499 106299 114599 24999 64499 106299 114599 24999 64499 106299 114599
-1 -1 -1 -1 0 0 0 0 0 0 0 0
0 0 0 0 -1 -1 -1 -1 0 0 0 0
0 0 0 0 0 0 0 0 -1 -1 -1 -1
0
0
0
0
0
0 0
0 0
0 0
0 8
8 9
b= 0 , va nghiém x = 0
-622 13
-1072 0
—1749 0
17200 0
27500 22
36240
100000000
—4.0952
—6.5476
—8.6286

4 KET LUAN VA DANH GIA

Tt ma tran x ¢ mo hinh ban dau, ta c6 cac két qua sau:

e Tuyén 1: Ta can st dung 8 chiéc xe B80. Thoi gian chd ctia tuyén 1 1a 307(s) ~
5.1mins.

e Tuyén 2: Ta can sit dung 1 chiéc xe B40, 13 chiéc xe B80. Thoi gian cho ciia tuyén
2 1a 280.6(s) ~ 4.7mins.

e Tuyén 3: Ta can st dung 22 chiéc B80. Thoi gian cho clia tuyén 2 1a 235.3(s) ~
3.92mins
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Téng chi phi dé mua xe 1a $4, 992, 256.
Ap dung thuat todn & Mé rong 1, ta xac dinh duge s tién t6i wu dé bai toan van c6
nghiém 1a $4, 992, 154 véi cac so lieu sau:

e Tuyén 1: Ta can sit dung 2 chiéc xe 12 chd, 1 chiéc B40, 7 chiéc BSO. Thai gian chs
clia tuyén 1 1a 245.7(s) ~ 4.1mins.

e Tuyén 2: Ta can sit dung 1 chiéc xe B40, 13 chiéc xe B80. Thoi gian cho clia tuyén
2 1a 280.6(s) ~ 4.7mins.

e Tuyén 3: Ta can st dung 22 chiéc B80. Thoi gian chd clia tuyén 2 1a 235.3(s) ~
3.92mins.
Uu diém

» Mo hinh 4p dung cho timg tuyén dusng mot cach doc lap, nén sé cu thé va dé giai
quyét hon mot mo hinh gidi quyét bai toan trén toan bo cic tuyén duong.

» Mo hinh cho két qua phit hgp véi thice té.

» Cac huéng maé rong véi cac dieu kién chan linh hoat cho phép chiing ta wu tién cac
sit Iy chon khac nhau (chi phi, s6 lugng, hosic tong s6 xe bus)

» Mo hinh don gian, c¢6 thé sit dung nhitng ngon ngit lap trinh nhu MATLAB, Python,..
dé giai.

Nhuogc diém:

» Chua dua céc yéu t6 giao thong khéac (Iuu lugng cdc phuong tien giao thong khac,
lugng khi thai,...) vio mo hinh.

» Chan trén vé do dai qué 16n, van c6 thé giam them.

» Trén thuc té, mdi ngudi c6 thé chon giita nhic¢u tuyén xe bus khéc nhau; hon nita,
truong hop tat ca moi ngudi tren mot tuyén déu si dung xe bus la khé c6 thé xay
ra trong thuc té. Nhu vay, chan dudi vé ngudi (k) trong phuong trinh s6 (2) van con
qué 16n, c¢6 thé giam thém va cho két qua lugng xe bus t6i vu nhd hon nita.

» Chua c6 mo6 hinh khac dé so sanh va danh gia.

5 HUGNG PHAT TRIEN TRONG TUONG LAI

Trén thic té, do nhiéu yéu t6 ma mo hinh trén khong c6 nhitng diéu kien 1y tudng nhu
van t6c xe khong doi, khoang cach giita cac xe déu nhau, .... hon nita, diéu kién giao thong
khong hoan toan thuan 1gi trong ca nhiing gid cao diém /thap diém. Dé c6 thé thic hién
mo hinh chinh x4c hon, ta c6 thé cé cac huéng phat trién:

9


http://www.pimavn.com

PIMA

Projects in Mathematics and Applications Sé lufdng xe buyt & TPHCM

e Mo hinh duge dua ra & trén dua vao gid thiét giao thong thuan loi, ta c6 thé them
yéu t6 giao thong vao mo hinh.

e Trong hai mo hinh md rong, ta chi gidm dudc chin trén ctia mot dieu kién. Trong
tuong lai, c6 thé tim cach dé cling lac t6i wu chan trén ca hai, va rong hon nita la
nhiéu chan hon nita.

e Xay dung thém cac mo hinh khac dé so sanh véi nhau va so v6i nhu cau clia ngusi
stt dung mo hinh dé chon ra mé hinh phit hop nhat. Mot s6 goi 7: Mo hinh User
Equilibrium Assignment, System Optimum Assignment, ...

e C6 thé them mo hinh t6i uwu dua theo mat do, lugng ngudi di xe buyt theo cac
khoang thoi gian. Can trd cia mo hinh nay 1a han ché trong sé lieu théng ke Iugng
ngudi di xe ciia Viet Nam (céc nude nhu Ue, My da c6 théng ke vé van dé nay.
Trong tuong lai, khi Viet Nam c6 ban théng ké, mo hinh nay c6 thé dude sit dung).

e C6 nhitng yéu to trong dieu kien dude chon khong tot do thoi gian ¢6 han. Trong
tuong lai, c6 thé phat trién thém, vi du nhu: chi phi cho von dau tu F, no c6 thé
chia thanh tong tién von, tién dau tu, tién vay, trit cho tién c6 dudc tit viec ban vé
xe buyt. Hay diéu kién vé lugng khach 16n nhat k (diéu kién (2) ) 1a diéu kien véi
gia thiét k ngusi ciing lén xe, chiing ta c6 thé them vao hé s6 dé diéu chinh k vi xe
bus ¢6 thé nhan khéch rdi tra khach.

6 LOI CAM ON

Bai viét nay sé khong thé hoan thién néu khong cé su hd tro, gép ¥ va khuyén khich tit
nhiing to chitc va ca nhan. Ching toi xin dude bay t6 long biét on va tinh cAm sau sic
danh cho ho.

Dau tién, xin cAm on Ban T6 Chitc PIMA Summer Camp 2017 da t6 chic trai, xay
dung duy 4n, tao diéu kién cho chting toi dugc hoc tap va lam viéc cing v6i nhitng ban
tré va anh chi tai nang trong mot moi truong hoc thuat Iy tudéng. D6 la nhing dong lic
thiic day ching toi bat tay vao du an nay.

Chung t6i xin gii 161 cAm on dén cac mentor, nhimg ngudi da boé thoi gian, cong stc dé
soan giao an, tai lieu va dan dat ching toi khai pha nhing kién thitc méi.

Hon nita, ching t6i con g 101 cdm on didc biet dén nhitng ngusi huéng dan (mentors)
ctia ching toi - anh Can Tran Thanh Trung va chi Pinh Lam Kiéu Phuong - da
danh ra rat nhiéu cong stic va thoi gian ho trg, gop ¥ cho chiing toi trong suét qué trinh
nghién citu. Sy gitp dé clia ho da tiép thém stic manh va niém tin cho nhém ching toi,
dé chiing toi c6 thé hoan thanh du an.

Loi cudi ciing, xin cdm on gia dinh, ban beé ciing toan thé trai sinh PiMA 2017, nhiing
ngudsi da hgp tac va dong vién ching to6i trong thai gian vira qua. Qua trinh giao luu, hoc
hoi tir ho khong chi giup ching t6i hoan thanh dy &4n, ma con mang lai cho ching toi
nhitng trai nghiém tuyét voi va nhitng bai hoc quy gia.

10
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PHU LUC
1. busmap.vn

2. Ham read data

function [nlLine, line len, peak load, wait_max, nBusType, L, R, capa, cost] = read data(file)
2 dat = textread(file, '%1');

nLine = dat (1) ;

dat (1) = [1;
line_len = dat(l:nLine);
dat (! :nLine) = []1;

peak load = dat( :nLine) ;
dat (! :nLine) = []1;

wait max = dat{l:nLine);
dat(l:nLine) = [1;

nBusType = dat{l);
dat(l) = [1;

1. = dat (1 :nBusType) ;
dat (1:nBusType) = [1:

R = dat(l:nBusType) ;
dat (! :nBusType) = [];

capa = dat(1l:nBusType) ;
dat (1l :nBusType) = [1;

cost = dat(l : nBusType);
dat (L:nBusType) = [1:

0 end

3. Ham tao ma tran A, vector b
Diéu kién cac bién khong am.
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18

19

20

21

2P Ym==—====—====

23 tmp = zeros(nLine*nBusType, nLine*nBusType) ;
24 for i=1 : nLine * nBusType

25 tmp(i,i) = -1,

26 end

27 A = [A; tmpl;

28 b = [b; zeros(nLine * nBusType, 1)]1;
29 fF=============

30

31

33

34

35

36

—a

Dieu kien (2) vé stic chita tdi da

37 |

SIEN

39

40 G==============

41 tmp = zeros(nline, nLine * nBusType);
42
43 for i=l:nLine

44 L for j=1:nBusType

45 tmp(i, (i - 1)*nBusType + j) = -capal(j);
46 end

47 end

48 A = [A; tmpl;

49 b = [b; -peak_load()];

50 e

51
52
53
54
GE

Dieu kien (4) vé do dai chiém dung tdi da

62 F==============

63 dist between = 7;

64 tmp = zeros(nLine, nLine*nBusType) ;
65

66 E for i=l:nlLine

67 o for j = 1:nBusType

68 tmp (i, (i = 1)*nBusType + j) = (?*L(j) + dist between);
69 end

70 end

71 +

72 A = [A ; tmpl;

73 b = [b ; ?*line len];

74 F==============

Diéu kién (1) vé von dau tu
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81
82
83 g==============
84 tmp = zeros (!, nLine*nBusType) ;
85 fund = 100000000;
86
87 for i=l:nlLine
88 L for j = 1:nBusType
89 tmp (L, (i-1)*nBusType + j) = cost(j);
90 end
91 end
92
93 A = [A;tmp];
94 b = [b;fund];
95 LSS
96
97
98
CE)

Diéu kién (3) vé thoi gian cho t61 da

104 %

105 tmp = zeros(nLine, nLine*nBusType) ;

106

107 E for i = Il:nlLine

108 o for ] = 1l:nBusType

109 + tmp (i, (i-1)*nBusType + j) = -1;
110 - end

111 end

112 A = [A ; tmp]l;

113 +

114 velo = 7;

115 tmp = zeros(nLine, 1);

116 = for i = l:nline

117 + tmp (i) = (“*line len(i) / (velo * wait max(i)));
118 end

119 b = [b ; tmp];

120 %

Tim nghiém cho bai toan gbc
3 [f, intcon, A, b] = create ILP problem('data.txt');
4 x = intlinprog(f, intcon, A, Db);

Tim kiém nhi phan dé tim F nhé nhét.
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15
16
17

8
19 -while 1 + | < r
20 mid = (1 + r) / 2;
21 b(19) = mid;
22 x = intlinprog(f, intcon, A, b);
23
24 o if isempty (x)
25 ¢ 1l = mid + 1;
26 o else
27 r = mid - 1;

8 | res = mid;
i end
30 end
31

4. Thuan toan nhanh can (Branch and bound)

5. Thuat toan tim kiém nhi phan (Binary search algorithm)
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