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1 Tong quan

Tau dien ngam la hé théng van tai 1én trong do6 thi, chay trén dudng ray va
phan 16n chay trong long dat. Tau dién ngdm v6i téc do chd khach cao, nhidu
lugt, nhidu chuyén trong ngay, lugng khach 16n, thuan tién va thoai mai trong
vige di lam va di lai nén da duge xay dung § rat nhiéu cac thanh phd 16n trén
thé gid¢i. Riéng & thanh phé H6 Chi Minh, dy 4n tau dién ngam duge dé xuat
vao nam 2001 nhung t6i nam 2007 mdéi duge phé duyét va hién dang duge thi
cong, dy kién hoan thanh vao nam 2020.

Bai toan xay dung hé théng tau dién ngdm ctia thanh phé Ho Chi Minh 13 mot
bai toan da ma Uy ban nhan dan thanh phé Hd Chi Minh da mAt rat nhidu
nim dé tim ra 1oi gidi. Dé gidi bai toan nay, nhém da nghién ciu, tinh toan, tim
cong thitc, lap bang, xay dung dudng di dé dwa ra hai mo hinh v6i muc dich téi
uu do tiép can clia ngudi dan dén hé théng tau dién ngdm. V6i mdi moé hinh,
nhém da chon nhiing tieu chi, huéng di, cach lam khac nhau dé c6 thé dua ra
hai m6 hinh t6i wu vé cdc mit khac nhau, tit dé ta so sanh wu diém va nhuge
diém ctia hai mo hinh dé phan tich méi mo hinh c¢6 thé dap tng duge téi dau
nhu ciu st dung ctia moi ngudi.

O mo6 hinh thd nhét, nhém wu tien ndi nhidu nhét c6 thé cac didm quan trong
dudc chon theo céc tieu chi da dé ra tit trude, dé 14 nhitng noi dong ngudi &
ho#ic déng ngudi qua lai. Con & mo hinh thit hai, nhém xay dyng cic tuyén
dudng véi tieu chi gidm thiéu téi da téng binh phuong cac khodng cach tit cac
diém quan trong dudc chon nhu trén dén tuyén dudng bing phuong phap hoi
quy tuyén tinh.

Sau khi da hoan thanh xong hai m6 hinh, nhém phan tich wu nhugc ctia ca hai
mo6 hinh: M6 hinh thi nhat di qua nhiéu dién quan trong nhung kho t6i vu vi
chi ¢6 thé thay dbi cach nbi diém, con moé hinh thit hai thi xac dinh r6 rang yéu
6 t61 uu hon moé hinh mot nhung lai khé kiém soat hinh dang ciia tuyén duong
duge xay dung. Dong thai, nhém ciing dua ra cic phuong huéng cai thién cho
ting mo hinh theo cac wu va nhude da duge phan tich. Cudi cing, nhéom xay
dung thit he théng tau dién ngam theo mo6 hinh dau tién va da viét thuat toan,
chuong trinh dé xay dung mo hinh thit hai.



2 Phat biéu lai bai toan

Dy 4n tau dién ngam & thanh phé H6 Chi Minh duge dé xuit vio nam 2001
nhung t6i nam 2007 mdéi dude phé duyét va hién dang dude thi cong, dy kién
hoan thanh vao nam 2020.
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Pay 13 1 du 4n quan trong nhim gidi quyét nhiéu van dé giao thong clia thanh
phé. Bai toan ching ta can gidi quyét 14 xay dyng mo hinh hé théng tau dién
ngam phit hop va ti wu nhat.

M5 hinh toan hoc can cho ra ban dé hé théng cac vi tri clia ga thu dién ngam
va cac tuyén duong tau dién ngam phit hop dadm bao véi cac yéu cau sau:

a) TAt cd cdc quan chinh trén dia ban thanh phd déu c6 it nhat mot tuyén di
qua.

b) C6 khong qué 6 tuyén dudng téng cong (co 6 tuyén nhu trong ké hoach thanh
ph6 du kién ctia thanh phd).

c) C6 thé gia sit he thong tau dien ngam c6 thé duge xay dung doc lap véi he
théng giao thong binh thuong hién nay.

3 Cac gia thiét, gia si¥

Vi bai toan xay dung hé thong tau dién ngam sé cé nhiéu yéu t6 ta khong thé
tinh t6i va kiém soat dudc nén ta dé ra mot sb gid thiét, gia sit dé don gidn hoa
bai toan.



e Gia st qua trinh xay dung khong gip khé khin, cic tuyén dudng déu co
thé xay dyng dudc theo mo hinh. C6 thé cho cac tuyén dudng khong thé
xay dung duge dudi long dat déu c6 thé xay dung duge tren mit dat.

e Ta khong xét dén nhitng sy c6 ky thuat vé dudng ray, tau, may moc,... ta
c6 thé gip va nhitng tai nan chua biét trude.

e Ta gid st ngudi trong pham vi ban kinh 4 km v6i tam xét tit tram tau
dien ngdm gan nhét c6 thé di chuyén duge dén tram.

4 Mo hinh toan thw@ nhat

Goi tat ca tuyén duong ta sé 1lap 1a mot do thi G(V, E). Do thi G(V, E) sé 1a
mot do thi lien thong.

4.1 Input va cac bién

Dau tién ta chon nhitng diém quan trong trong thanh phd, trong dé c6 10 diém
nam & bien (diém ngoai bien).

1. Bén xe An Suong (H6c Mon)
Thanh Xuan (quan 12)
G0 Dua (Thu Dic)
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Subi Tien (quan 9)

Khu du lich BCR (quan 9)
Cat Lai (quan 2)

Huyén Nha Be

Bén xe khach quan 8

© 2 N o

Bén xe mién Tay
10. Binh Hung Hoa (quan Binh Tan, gan quéc 1o 1A)

Tiép theo, ta n6i 10 diém ngoai bién theo timg cip thanh 5 dutng (goi 1a dusng
co ban).

Duong 1: N6i 1-6: Bén xe An Suong - Cat Lai

Duong 2: N6i 2-7: Thanh Xuan - huyén Nha Be
Duong 3: N6i 3-8: Go Dua - Bén xe khach quan 8

Duong 4: N6i 4-9: Subi Tién - Bén xe mién Tay

Duong 5: N6i 5-10: Khu du lich BCR - Binh Hung Hoa



Ta chon nhiing dia diém quan trong con lai trong thanh phé dua theo mot sé
tiéu chi nhu dong ngudi qua lai, dong ngusi cu ngu hay cé vai tro quan trong
nhu coéng sd, truong hoc, khu dan cu, bén xe réi lap bang danh gia thi tu do
quan trong cia tiung dia didm da chon bang ham do quan trong dugce tinh theo
cong thic & dudi. Coi méi dia diém 13 mot diém trén ban d6. Chid § néu hai dia
diém quéa gan nhau ta c6 thé 14y mot diém tugng trung cho ci hai. Ta diing cong
cu Google Map dé xac dinh toa do ciia titng diém, hoic ciing ¢6 thé sit dung
hé toa do pixel cia mot chuong trinh chinh stta hinh dnh nao dé nhu Paint.
Sau d6 ta phan cic diém thanh 5 nhom dya vao khoang cach tit diém dé dén
cac duong cd ban. Cac diém c6 khodng cach gan nhat véi dudng i (1 < i < 5)

sé dudc xép vao nhém i.
THONG TIN CHI TIET VE CAC BIEM BUQC DANH DAU

STT  Diém Mat 4o (nguoikm2) Quén/ huyén DPac diém Ghi ch Hesdmatds Do ndi tiéng Db quantrong  Quy ddi Db ndi tiéng
1 Bénxe An Suong 3285  HocMon  bénxe iém cyc bién 3516535374 3 3.258267687 bénxe
2 Thanh Xuan 8,058 12 dia phuong Diém cuc bién 3.906236415 3 3.453118208 dia phuong 3
3 GoDua 9498  Thibic  diaphuong Diém cuc bién 3.977627402 3 3.488813701 dullich 2
4 SudiTien 2549525  TanPhu  dulich Diém cuc bién 4.406459275 2 3.203229637 khu cong nghiép 4
5 Khudulich BCR 2311 9 du lich Diém cuc bién 3.363852693 2 2681926347 cang hang knong 3
6 Khu cong nghigp Cat Lai 2 2,812.42 2 khu céng nghiép  iém cuc bién 3.449080178 4 3.724540089 khu dén cu 5
7 NhaBe 1034 NhaBe  dia phuong Diém cuc bién 3014520539 3 3.007260269 dai ho 4
8  Bénxequins 22,051 8 bén xe iém cyc bién 4343419997 3 3.671709998 mua ban 2
9 Bénxe mién tay 11,448.75] _ BinhTan__|bénxe iém cyc bién 4058758072 3 3520379036

10 Binh Hung Hoa 1144875  BinhTan  dia phuong iém cyc bién 4058758072 3 3520379036

11 Khu céng nghiép Tan Binh 2549525  TanPhia  khu cong nghigp 4.406459275 4 4203229637

12 Tan Son Nhat 19,565  TanBinh  cang hang khong 4291485906 3 3645742053

13 Khudan cw 12 27,407.25  GoVép  khudancw 4437865461 5 4718932731

14 Chung cw Tam Phu 9498  Thibuc  khudéncw 3.977627402 5 4.488813701

15 Dai hoc Ngan hang 9498  ThuBic  daihoc 3.977627402 4 3.988813701

16 Khu dan cw Tre xanh 2,311 9 khu dén cu 3363852693 5 4181926347

17 Khu dén cw Hung Phi 2,311 9 khu dén cu 3363852693 5 4181926347

18 Khu ché xudt tan thuan 7634 7 khu céng nghiép 3.882758477 4 3.941379238

19 Khu 6 thi Phis My Hung 7,634 7 khu dén cu 3.882758477 5 4.441379238

20 Khu dan cu ven song 7,634 7 khu dén cu 3.882758477 5 4.441379238

21 Paihoc Y duoc 43,538.50 5 dai hoc 4638873463 4 4319436731

22 DamSen 46,507.20 1 du lich 4667520193 2 3.333760097

23 Daihoc Luat 45,815.25 4 dai hoc 4661010061 4 433050503

24 Cho Bén Thanh 23,429 1 du lich + mua ban 4369760704 4 4184880352

25 Daihoc Mo 37,789 3 dai hoc 4577365399 4 42886827

26 Daihoc Su pham CS2 37,789 3 dai hoc 4577365399 4 42886827

27 Cu x4 Phan Dang Luu 22,384 Binh Thanh  khu dan cu 4349928458 5 4674964229

28 Khu dan cw Cdu Kinh 22,384 Binh Thanh  khu dan cu 4349928458 5 4674964229

27 Cu x4 Phan Dang Luu 22,384 Binh Thanh  khu dan cuw 4.349928458 5 4674964229

28 Khu dan cu Cdu Kinh 22,384 Binh Thanh  khu dan cu 4.349928458 5 4674964229

29 Chung cu An Cu 2,812.42 2 khu dan cu 3.449080178 5 4.224540089

30 Chung cu Birc Khai 2,812.42 2 khu dan cu 3.449080178 5 4.224540089

31 Khu do thi Sala 2,812.42 2 khu dan cu 3.449080178 5 4.224540089

32 Daihoc Bach Khoa 38,742 10 dai hoo 45881783 4 420408915

33 Daihoc Su pham ki thuat 35035  PhiNhuan  dai hoo 4544502122 4 4272251061

4.2 Céac cong thitc va cac yéu tb can tdi uu

Ham t6i wu: Do quan trong ctia cic diém trén tuyén duong. (cong thiic tinh
duge néu & dudi). Yéu t6 can téi wu (ddi véi 5 tuyén dudng thing): sb
lugng ngudi tiép can dudc cac tram tau dién ngam, mat do dan s6 mdi tram
bao pht trong ban kinh 4 km.

Yéu t6 can tdi wu (dbi véi tuyén dudng tron): s6 tram mdi ngudi phai
chuyén dé dén dudc mot noi va giam qua tai & tram trung tam. Céc cong thic:
duta vio bang s6 lieu vé dan sd va dién tich mdi quan, ta tinh dugc mat do dan
s6 ting quan, huyén. Goi a, 1a mat do dan s ctia viing x (don vi: ngusi/km?),
t 1a do ndi tiéng clia x, ta c6 cong thic tinh do quan trong clia céc diém ta da
chon theo cong thic sau:

o(x;) = (my) * a; + (1 —m;) xlog(a;)



V6i m; 1a he s6 tile (0 < m <1)
a; 14 do ndi tiéng (a; > 1)
a; 1a mat do dan s6 (don vi: nguoi/km?)

4.3 Giai quyét mé hinh

Trong mdi nhém, ta xép thit tu cac diém bing cach ha cac dudng vuong géc tit
céc diém trong nhém dén dudng co ban ctia nhém. Khoang cach tit cac diém
dén cac duong thing dugc tinh theo cong thiic sau: (ching ta sé sit dung thuat
toan dé tinh khoang cach ctia ting diém dén véi duong tuong ting).

_ la;x + byl

Va2 +b;°

d;

Trong do:
e d; 13 khoang céch tir diém i dén duong thing gan nhét.
e (a;,b;) 1a vecta chi phuong ciia duong théng

Sau khi da sip xép thi tu, ta lan lugt ndi cac diém nay lai theo thit tu cac chan
dudng vuong goéc. Néu c6 hai dudng c6 goc § gitta qua xau (qua lech so véi 180°,
45° hoac 90°), ta bd b6t mot diém dya trén ham quan trong. Diém nao c6 do
quan trong 16n hon thi sé duge giit lai. Sau khi da c6 cac tuyén dudng thing, ta
sé tim cach dat thém tram. C6 thé xay dung céc tram nay bing cach chia déu
tuyén duong sao cho mdi tram cach nhau mot khoang cach phit hgp. Ngoai ra,
giao diém clia céc tuyén sé tao thanh cic diém trung tam, & day ta ciing dit
tram, goi la tram trung tam.

Déi véi tuyén dudng tron, ta sé xay dung dya trén cac tram sin c6. C6 thé
thay néu ngudi dan sdng & ngoai dudng tron, ho sé c6 xu huéng st dung tuyén
dudng tron (do khodng céch gan hon), con néu ho séng trong dudng tron thi ho
sé c6 xu hudng di vao tam 16i di nguge ra (do it phai chuyén tuyén hon, gidm
khé ning phai doi chuyén xe tiép theo & tuyén dudong tron). Do muc dich ctia
tuyén dudng tron la gidm qué tai ¢ trung tam, trén mdi tuyén ta cé thé chon
2 diém sao cho dudng di tit mdi diém dén diém bién gan né hon bing khoang
mot phan tu do dai ctia tuyén dudng. Khi da c6 10 diém nhu vay, ta ndi tat ca
lai dé tao thanh tuyén duong tron.
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4.4 Nghién citu va danh gia mo hinh

Mo hinh nay wu tién viéc céc tuyén duong phai di qua cic diém da duge chon
tit ban dau, diic biet 1a nhitng diém c¢6 do quan trong cao. Tit d6 ta cé thé thay
mo hinh mot sé 1a tuyén dudng di qua nhiéu tuyén dudng can thiét vi dap tng
duge nhu cau cia nhidu ngudi.

Tuy nhién, mo6 hinh nay cling c6 nhiing bat 1gi nhu sau:

o Tuyén dudng sé qué xa so véi mot s6 diém quan trong vi phai wu tién cho
cac diém c6 do quan trong 16n hon.

e Viéc c6 dinh céac tram khién cho viéc t6i wu ho4 tré nén khé khan, do chi
¢6 thé thay déi cach néi.

Dé giai quyét phan ndo cac van dé nay, ta c6 thay viec ¢d dinh céc tram bang
viéc xay dyng tuyén dudng trude réi méi dit tram doc trén tuyén duong (nhu
6 md hinh 2). Ngoai ra, ham do quan trong c6 thé duoc xay dung mot cach téi
uu hon bing phuong phap tham do ¥ kién ctia ngudi dan dé thay ddi he sbé ndi
tiéng. D61 v6i tuyén tron, ta cling c6 thé chon céc tram trén cic tuyén thing
sao cho téng sé ngudi c6 thé tiép can cac tram bén ngoai dusng tron bing véi
bén trong thay vi chi xét khoang cach. Cudi ciing, dé tranh viec c6 qua nhiéu
cac tram & giita dugc tao thanh do cac tuyén thing cit nhau, ta c6 thé chon 3
diém lam céc tram trung tam roi cho 2 dudng di qua mdi diém thay vi cho cit
tu do nhu ¢ mo hinh.

5 WMo hinh toan thwa hai

: Dé giai quyét cac van dé phat sinh trong mé hinh mot va tbi uu hoa khoang
cach tit cac diém dong dan dén céc tuyén duong dién ngam, ta dua ra mot mo
hinh véi phuong phap tiép can khac.

5.1 Input va cac bién

: Dau tien, ta ciing chon 10 diém ngoai bién, phan loai va xép thit tu cac diém
con lai tuong ty nhu mé hinh dau. Tuy nhién, thay vi tim cach néi cac diém da
duge chon, ta tao ra cac dudng sao cho téng binh phuong céc khoang cach tit
cac diém da duge chon dén dusng dé 14 ngin nhit.

5.2 Phuong phap va thuat toan

Y tudng sép xép dudng nay c6 thé néi 1a duge tng dung tir 1y thuyét trend
line trong xac xuat thong ke.

Phuong phap ké dudng nay dudc gidi nhu sau: Ta dit cac diém dugc
danh diu trén ban do lén mot he toa do Oxy (st dung toa do da lay tir iing
dung Google Map) 1di vé timg dudng “trend line" clia timg nhém diém da
dugce phan loai bingphuong phap hdi quy tuyén tinh. Tuy nhién, néu ta
chi dimg lai & day thi cac dudng thing thu dugc c6 thé sé qua lech so véi tap

10



hop diém. Dé giai quyét van dé nay, ta cé thé “ngit khic" tuyén dudng bing
cach cap nhat lién tuc trendline véi thuat toan nhu sau: ta lan lugt thém mot
diém vao nhém diém dang xét roi 1an lugt ké trend line ctia nhém diém méi nay,
sau d6 tinh dai lugng R? (coefficient of determination - hé s6 wdc dinh) ctia céc
diém t6i trend line d6. Néu gi4 tri cia dai luong nay nhé hon mot hiing sé chon
trude, vi du nhu 0.8, ta bd diém vita them vao, ké trend line ctia nhém diém
nay, roi chon diém vita bi bé di lam diém bt dau méi. Nguge lai, ta lai lap lai
thuat toan. Véi diém khéi dau dau tién 1a mot trong hai “mut" ciia dudng co
béan, sau khi két thic thuat toan, ta sé¢ dugdc mét dusng gap khic vira t6i
wu vé mit khoang cach dén cac diém dong dan, nhung ciing khong
qua léch so véi tap diém. Sau khi da hoan thanh cac tuyén dudng, ta c6 thé
xay dyng cac tram bang 2 cach:

1. Ha duong vuong géc tit mdi diém dén doan dudng gan nhat véi no. Néu c6
hai chan dudng vuong géc qua gan nhau (khodng cach giita 2 tram thuong
14 700 - 1300 m). Néu trén tuyén dudng khoang céch giita cdc tram con
thua ta c6 thé chia déu cac tuyén dudng thanh cic tram, mién sao cac
tram khong qué khit nhau.

2. Chia déu tiung doan dudng véi mdi doan dudng c6 do dai trung binh ti
700-1300 m va dung tram & céc diém da chia.

Déi v6i tuyén dudng tron, ta sé xay dung dya tuong tu nhu mo hinh maot.

5.3 Nghién cttu, danh gia, nhan xét

M5 hinh thit hai gidi quyét cac van dé ctia mot bang cach tao ra dudng gan sat
nhat (best-fit) véi cic nhém diém dé lam tuyén dudng, lam tuyén dudng c6 tinh
co dong cao hon.

Tuy nhién mé hinh hai cling ¢6 nhing nhude diém sau:

e khong dam bao duge tinh wu tién cho céc diém quan trong

e D& tao ra cac duong gip khic qua nhidu din dén viec khoé kiém soéat hinh
dang hinh hoc ctia dudng do dudng dudgc sinh ra theo mét tap diém cho
trudc.

Dé giai quyét cac vAn dé ctia mo hinh thit 2, ta ¢ thé cé nhing cach sau:

e B bét diém dé gidm do phitc tap (c6 thé sit dung ham quan trong dugc
dinh nghia ¢ mo hinh 1)

e C6 dinh s6 lan gap khic, chia cac diém & mdi nhém theo s6 lan gap khiic
rdi vé trend line cho cdc nhém nhé hon nay.

e Ta ciing c6 thé thit cac gia tri R? khac nhau vé6i luu ¥ 1a R? cang gan 1
thi duong cang chinh xac nhung sé cang nhiéu gap khic vi diéu kién kho
thod hon, con cang thap thi cang it gip khic nhung lai cang thiéu chinh
xac v6i nhém diém.
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e Mot huéng cai tién khac 1a sau khi ta da tao dugc cac tuyén duong, ta co
thé dwa them vio cac tiéu chi hinh hoc (nhu trong bai bao metromulticri-
teria dé chinh lai hinh dang ctia dudng mot cach hop ly.

e Ta ciing c6 thé thay mo hinh “tdng cac binh phuong tit diém dén tuyén
nhé nhat" (Ordinary Least Squares) bing cdc mo hinh hodi quy tuyén tinh
thod méan cac diéu kién t6i wu khac.

6 So sanh hai mo hinh

M&i m6 hinh déu c¢é nhitng wu v nhudc rieng. Nhitng wu va nhuge nay sé phu
thudc vao timg trudng hop cu thé véi cac input khac, ching han cach chon cac
diém quan trong c6 thé khién cac uu nhugc dugce thé hién ré rang hon. N6i
chung, mo hinh thit hai c6 tinh “co dong" hon mo hinh thi nhit vi khong phai
¢6 dinh cac tram trudc khi tao ra tuyén dudng, dong thoi yéu t6 t6i wu § mo
hinh thi hai dugce thé hien mot cach tudng minh hon qua dai lugng téng binh
phuong céc khoang céch tit cic diém quan trong dén tuyén dudng. Tuy nhieén,
mo6 hinh thi nhat dé kiém soat hon mé hinh thi hai vi c6 thé bé diém dua trén
ham quan trong, déng thsi phuong phap xay dung ré rang va dé thyc hién hon.
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Thuit toan phan loai diém:

void hchieu(float a,float b,float c¢,float x,float y,int& yhc)

{
}

int main()

{

yhe=(axaxy—axbxx—bxc)/(a*xatbxb);

float bienl , bien2,q,a,b,c;
cout<<"Nhap_vao_tung_do_bien_1_cua_duong_thang:_";
cin>>bienl ;
cout<<"Nhap_vao_tung_do_bien_2_cua_duong_thang:_";
cin>>bien?2;
if (bienl<bien2)

gq=bien2;
else g=bienl;
cout<<"Nhap_vao_he_so_cua_duong_thang:_";
cin>>a>>b>>c;
intx p, * x, % y, * miny;
intx yhc ;
int j,t;
cout<<"So_luong_diem_muon_nhap:_";
cin>>j;
x= new (nothrow) int[j]
y= new (nothrow) int[]];
yhe= new (nothrow) int[]j];
miny=new (nothrow) int[j];
if (miny==0|[x==0]|]y==0[|yhc==0)

cout<<"Error :memory_could_not_be_allocated";

)

t
t

else
{
for (int i=1;i<j+1;i4++)
{
cout<<"Nhap_vao_toa_do_diem_thu_"<<i;
hchieu(a,b,c,x[i—1],y[i—1],yhc[i—1]);
}s
for (int i=1;i<j+1;i++)
{
miny [i—1]=q;
for (int k=1;k<j+1;k++)
{
if (miny[i—1]>yhc[k])

miny [1 —1]=yhc[k];
t=k;
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cout <<t ;

}

Thuat toan sip xép tha tu cac diém:

void hchieu(float a,float b,float c,float x,float y,int& yhc)

{
}

int main ()

{

yhe=(axaxy—axbxx—bxc)/(axat+bxb);

float bienl ,bien2,q,a,b,c;
cout<<"Nhap_vao_tung_do_bien_1_cua_duong_thang:_"
cin>>bienl;
cout<<"Nhap_vao_tung_do_bien_2_cua_duong_thang:_"
cin>>bien2;
if (bienl<bien2)

q=bien2;
else g=bienl;
cout<<"Nhap_vao_he_so_cua_duong_thang:_"
cin>>a>>b>>c;
intx p, * x, % y, * miny;
intx yhc ;
int j,t;
cout<<"So_luong_diem_muon_nhap:_"
cin>>j;
x= new (nothrow) int[]];
y= new (nothrow) int[j];
yhe= new (nothrow) int[j];
miny=new (nothrow) int[j];
if (miny=—0]|x==0||y==0]|yhc==0)

cout<<"Error :memory_could_not_be_allocated";

)

else

{
for (int i=1;i<j+1;i++)
{

cout<<"Nhap_vao_toa_do_diem_thu_"<<i;
hchieu(a,b,c,x[1—-1],y[i—1],yhc[i—1]);
}s
for (int i=1;i<j+1;i++)

{
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miny [i—1]=q;
for (int k=1;k<j+1;k++)

{
if (miny[i—1]>yhc[k])
miny [1 —1]=yhc [k ];
t=k;
}
cout<<t;
}

}

Thuat toan xac dinh dinh dudéng trend line:

void trendline (double * x,double % y,int n,double m, double k)
{

double a,b,c,d,e,f;

double S=0,5Sx=0,Sy=0,Sx2=0;

for (int i=0;i<n;i++)

{
S=S+x[i]*y[i];
Sx=Sx+x[1];
Sy=Sy+y[i];
Sx2=Sx2+x[i]*x[1];

}

a=nxS;

b=Sx*Sy ;

c=nxS5x2 ;

d=Sx*Sx;

m=(a—b)/(c—d);

e=Sy;

f=mxSx ;

k=(e—f)/n;

}

Thuat toan tinh Rsquared:

double RSquare(intx x, int *y,int n,double a,double b)//a,b la he so cua y=az+b
{

double Sy=0;

double S2=0;

double M=0;

for (int i=0;i<n;i++)

{

15



cout<<"Nhap_vao_toa_do_diem_"<< i4+l<<"_";
cin>>x[i]>>y[i];

Sy=Sy+y [1];
S2=S2+(y[i]—(a*xx[i]+b))x(y[i]—(axx[i]+b));

}
for (int i=0;i<n;i++)
{
MEMH- (v [1] =Sy /n)* (v [1]-Sy/n);
}
double R=1-S2/M;
return R;

}

Thuat toan tim dudng di t6i wu nhét:

void RSquare(int* x, int xy,int n,double a,double b,double R)
//a,b la he so cua y=az+b la duong trendline

{
double Sy=0;
double S2=0;
double M=0;
for (int i=0;i<n;i++)
{
cout<<"Nhap_vao_toa_do_diem_"<< i+l<<"_";
cin>>x[1i]>>y[1i];
Sy=Sy+y [i];
S2=S2+(y[i]—(a*x[i]+b))*(y[i]—(axx[i]+Db));
}
for (int i=0;i<n;i++)
{
MEMH-(y [1]=Sy/n)*(y[i]=Sy/n);
}
R=1-S2/M;
cout<<"RSquare=_"<<R;
¥
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