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Cac ndi dung chinh
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Gidi thiéu vé bai tod

Cac ndi dung chinh

© Gidi thidu vé bai todn TSP
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Gidi thiéu v& bai toan TSP

Gi6i thiéu vé& bai todn TSP

TSP (Traveling Salesman Problem) la mét bai todn NP-hard. Bai toén
thudc thé loai t&i uu rdi rac v dugc phét bidu nhu sau: Cho n thanh phé
va khodng céch giifa chiing, ta s& tim mét chu trinh ngin nhit di qua tt
c3 c4c thanh phd diing mét lan.
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Gisi thiéu vé& bai toan TSP

Gi6i thiéu vé& bai todn TSP

TSP (Traveling Salesman Problem) la mét bai todn NP-hard. Bai toén
thudc thé loai t&i uu rdi rac v dugc phét bidu nhu sau: Cho n thanh phé
va khodng céch giifa chiing, ta s& tim mét chu trinh ngin nhit di qua tt
c3 céc thanh phd diing mét 13n. Ta c6 thé phat biéu lai bai todn nhu sau:
Cho K, = (V, E) I3 mot do thi ddy da n dinh va c. |3 d6 dai cla canh

e € E. Goi H 13 tap tit ca c4c chu trinh Hamilton trong K,. Ta can tim
min{c(T)|T € H}.
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Ung dung bai toan

Cac ndi dung chinh

(2} Ung dung bai todn TSP vao quan sit cic thién ha (Galaxies)
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Ung dung bai todn TSP vao quan sat cac thién ha (Galaxies)

Ung dung bai todn TSP vao quan sat cic thién ha
(Galaxies)

D& nghién ctu v& tinh chit ciing nhu
mbi lién hé giifa cac thién ha va
blazar khic nhau ching ta can céc
kinh vi&n vong vé tuyén va kinh vién
vong tia Gamma.

Kinh vién vong v tuyén
(OVRO-40m) dit tai dai quan sat
thién van dat tai thung ling Owens,
mién déng California, Hoa Ky. N6 s&
gitip chldng ta quan sat cac thién ha,
siéu tan tinh hay cac blazar... qua
budc séng vd tuyén.
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U’ng dung bai todn TSP vao quan sat cac thién ha (Galaxies)

Ung dung bai todn TSP vao quan sat cic thién ha
(Galaxies)

Cau héi dit ra 13 bai toan TSP dudc dng dung nhu thé nao trong
viéc quan sat nhirng doi tugng nay?

! Scheduling and calibration strategy for continuous radio monitoring of 1700 sources
every three days, Walter Max-Moerbeck, published in Proc. SPIE. 9149, Observatory
Operations: Strategies, Processes, and Systems V, 914925,
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Ung dung bai toan TSP vao quan st cic thién ha (Galaxies)

Ung dung bai todn TSP vao quan sat cic thién ha
(Galaxies)

Cau héi dit ra 13 bai toan TSP dudc dng dung nhu thé nao trong
viéc quan sat nhitng déi tuong nay?

Ta cin quan sit rit nhidu cic thién h3 va blazar dé€ tim dugc méi lién hé
giifa ching do dé viéc tdi wu thdi gian xoay clia kinh vién vong 13 rit can
thiét. Gia st cAn quan s&t khodng 600 blazar mdi ngay. OVRO-40m c6 tbc
d6 xoay khodng 15° m&i phut va cin khoang 12 gidy d& &n dinh trén mai
ngudn; khodng cich trung binh giita m3i ngudn 13 4.5°1. \ii vay dé€ quan
sat dugc 600 ngudn chua k& thai gian tinh chinh dé ghi nhan dif liéu sé
mét

(12+4.5/(15/60))

600 x 2600 ~5 gid.

! Scheduling and calibration strategy for continuous radio monitoring of 1700 sources
every three days, Walter Max-Moerbeck, published in Proc. SPIE. 9149, Observatory
Operations: Strategies, Processes, and Systems V, 914925,
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Ung dung bai todn TSP vao quan sat céc thién ha (Galaxies)

Ung dung bai todn TSP vao quan sat cic thién ha
(Galaxies)

Huéng giai quyét:

Véi trudng hop c6 rit nhidu ngudn can quan sat, ta st dung phuong phap
HEALPix d& chia bAu trdi thanh nhitng mién nhé hon. M&i mién nay tao
mot géc 25° véi kinh vién vong trén trai dit. Phuong phép ndy 1am gidm
dé phiic tap clia bai todn mét cich tu nhién 13 chia vAn dé thanh hai phan:
mét 13 cic ngudn quan sat dugc sip xép theo tirng mién va thd hai l3 cic
mién dugc s3p xép véi nhau dé tao thanh mét chu ky quan sat hoan chinh.
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Ung dung bai todn TSP vao quan sat cac thién ha (Galaxies)
g g 1

Ung dung bai todn TSP vao quan sat cic thién ha
(Galaxies)

Ung v6i m&i mién, néu khdng thé tinh chinh xic dugc mét dudng di tbt
nhat thi ngudi ta thudng st dung phuong phap simulated annealing dé tim
mot gidi phdp chap nhin dugc.
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Ung dung bai toan TSP vao quan st cic thién ha (Galaxies)

Ung dung bai todn TSP vao quan sat cic thién ha
(Galaxies)

Ung v6i m&i mién, néu khdng thé tinh chinh xic dugc mét dudng di tbt
nh4t thi ngudi ta thudng st dung phuong phép simulated annealing dé tim
mét gidi phap chdp nhan dugc.

Trong pham vi bai thuyét trinh ndy, ta chi quan sit mét sb luong nhd céc
thién ha trong danh sach cac thién ha dia phuong.
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Ung dung bai toan TSP vao quan st cic thién ha (Galaxies)

Thién ha Tién nit (Andromeda) - NGC 224
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Ung dun

Thién ha Tam giac (Triangulum) - NGC 598
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Thién ha Sculptor - NGC 253
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Ung dung bai toan TSP vao quan st cic thién ha (Galaxies)

Thién ha Caldwell 51 - I1C 1613
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Ung dung bai todn TSP vao quan sat cic thién ha (Galaxies)

Thién ha Messier 32 - NGC 221

> k . . . 2 ; - ks o
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Ung dung bai toan TSP vao quan st cic thién ha (Galaxies)

Thién ha Messier 110 - NGC 205
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Ung dung bai toan TSP vao quan st cic thién ha (Galaxies)

Thién ha Caldwell 17 - NGC 147
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M5 hinh héa va giai bai todn

Cac ndi dung chinh

© M0 hinh héa va gidi bai toan
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M& hinh héa va giai bai todn

Bién
1 néudity i dén j,
X,'J' = % .
0 néu ngugc lai.

Ham muc tiéu:

n
E a,-jx,'j.

ij=1
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M5 hinh héa va gidi bai todn

M& hinh héa va giai bai todn

Diéu kién rang bubdc:
Xij = Xji Vi,j S {1,2, ey n},

n
> xj=2 Vie{1,2,..,n},

j=1

Z xij < |G| =1 VG C Galaxies.

1JEG,i#]
v
Trong dé, ajj 1a géc ma kinh vién vong phai xoay tir thién ha i dén thién
ha j, Galaxies la tdp hgp cac thién ha.
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Tai liéu tham khao

Cac ndi dung chinh

O Tai liéu tham khdo
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Tai liéu tham khao

[ Scheduling and calibration strategy for continuous radio monitoring of
1700 sources every three days, Walter Max-Moerbeck, published in
Proc. SPIE. 9149, Observatory Operations: Strategies, Processes, and
Systems V, 914925,

[§ gurobi.github.io/modeling-examples/traveling-salesman /tsp.html.

[@ The Traveling Salesman Problem: A Computational Study, Princeton
Series in Applied Mathematics, 17.
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