Duyét do thj &
cac bai toan lien quan

DFS, BFS, TopologicalSort, LCA, path/circle, ...




NOI dung
= Gidi thiéu bai toan duyét do thi
= DFS, BFS
- tim dwdng di tr s dén t c6 the tw tr dién nhd nhat.

= Bai toan
= Bai toan
®» Bai toan
= Bai toan
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: tim dwdng di tir s dén t qua it dinh trung gian nhat.

. xac dinh cac thanh phan lién thong.
. xac dinh cay toi dai.
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NOI dung (2)

= Céac tham so (thdi gian) VAO — RA
= Baj toan: kiém tra quan hé dong ho cia u vav

= Bai toan: tim dinh t6 tién chung gan nhat cta u va v
= S3p xép topo
= Bai toan: Tim chu trinh

= Bai toan: Xac dinh cac thanh phan lién thdng manh
= Tim cau, dinh kh&p cha do thi
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Duyét do thj - BFS

Duyét wu tién bé rong — BFS (Depth-first

search) — la thuat toan bat dau tw dinh s

dgyét gua toan bd do thi wu tién cac dinh

gan s hon sé dwoc “tham” trwwdec.

= BFS c0 thé dwoc cai dat bang ky thuat
Loang twng Iop hoac lap voi CTDL
hang doii.

» PO phure tap tinh toan: O(|V|+|E|)

» PO phire tap lwu trir: O(|V|)
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Th tw cac dinh dwoc dén tham khi duyét bang BFS

https://en.wikipedia.org/wiki/Breadth-first_search
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Duyét do thj - DFS

Duyet wu t‘ién chiéu sdu — DFS (Depth-first search) — la thuat
toé,n bat dau tir dinh s duyét qua toan bdé do thi wu tién di xa
nhat co thé trwdc khi quay lui va ré sang nhanh khac

= DFS s dung phuong backtracking, c6 thé cai dat bang ky
thuat 1ap trinh dé qui hoac st dung lap v&i CTDL ngan xép.

» PO phure tap tinh toan: O(|V|+|E|)
» PO phire tap lwu trir: O(|V|)
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Tho tw cac dinh dwoc dén tham khi duyét bang DFS

https://en.wikipedia.org/wiki/Depth-first_search
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DFS: Thoi diem VAO — RA

» Thoi diém VAO cla u: thoi diém dén tham u khi duyét bang
DFS

= Thoi diém RA cla u: thdi diém cudi cung roi khdi u dé quay
lui ré sang nhanh khac.

Cac thoi diém dwoc xé&c dinh theo qui tac: thoi diém bat dau

duyét tir dinh xuat phéat s 1a 0; thoi gian di chuyén trén 1 canh

(dén tham hoac quay lui khéi 1 dinh) la 1 don vi.
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Xac dinh thoi diém VAO RA

Xét do thi vd hwdng khéng khuyén gdm N dinh, cac dinh dwoc danh so tr 1 dén N.
Hay xac dinh thdi diém vao va ra cia mdi dinh trong doé thi khi duyét dé thi bang
DFS bat dau tir dinh 1.

D@ liéu: Vao tir tap tin van ban GInOut.IN:

Dong dau tién chtra 2 s& nguyén N va M (1< N < 105, 1 < m < min{105, X2+

2

o Dong tht j trong M dong tiép theo chira 2 sO nguyén X, y; (1 < x;, ¥ £ n, X # V).
Khbng c0 2 canh nao trung nhau.

Két qua: Puwa ra file van ban GInOut.OUT :
o Dong thr 1 chira N s6 nguyén, sb thi i xac dinh th&i gian vao cta dinh i

o Dong thr 2 chira N s6 nguyén, sb thi i xac dinh thoi gian ra cta dinh i.
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D lieu mau

GInOut.OUT
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Bai tap vé nha
1. The Suspects

https://icpcarchive.ecs.baylor.edu/index.php?option=com onlinejudge&lte
mid=8&page=show problem&problem=818

2. Color a Tree

https://icpcarchive.ecs.baylor.edu/index.php?option=com onlinejudgeé&lte
mid=8&page=show problem&problem=1139

3. The Honeycomb Maze
http://www.spoj.com/problems/ALCATRAZ3/

4. Zuma Game

https://leetcode.com/problems/zuma-game/description/
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