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DAGs and Topological Ordering

A Directed Acyclic Graph (DAG) is a digraph 
that has no directed cycles.

A Topological Ordering of a digraph is a 
numbering 𝑣1, … , 𝑣𝑛 of the vertices of the 
graph such that for every edge (𝑣𝑖 , 𝑣𝑗), we 
have 𝑖 < 𝑗.
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Algorithms, 4th Edition. Sedgewick and Wayne, Chapter 4 6



Topological Sort 
Algorithm

algorithm TopologicalSort(𝐺 𝑉, 𝐸 )
let 𝐻 be a copy of 𝐺
𝑛 ← 0
let 𝑇: 𝑣 ∈ 𝑉 → ℤ≥0

while 𝐻 is not empty do
pick 𝑣 ∈ 𝐻. 𝑉 s.t. indeg 𝑣 = 0
𝑇 𝑣 ← 𝑛
𝑛 ← 𝑛 + 1
remove 𝑣 from 𝐻

end while

return 𝑇
end algorithm

Run DFS using a Stack to keep track of the 
current path (and determine if there are cycles)
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Example:

𝑛 = 0

𝑇 = {}

Graph 𝐻:
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indeg 𝐴 = 1

indeg 𝐵 = 2

indeg 𝐶 = 0

indeg 𝐷 = 2

indeg 𝐸 = 1
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Example:

𝑛 = 0

𝑇 = {}

Graph 𝐻:
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indeg 𝐴 = 1

indeg 𝐵 = 2

indeg 𝐶 = 0

indeg 𝐷 = 2

indeg 𝐸 = 1



A

B

E

D

Example:

𝑛 = 1

𝑇 = 𝐷: 0

Graph 𝐻:
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indeg 𝐴 = 0

indeg 𝐵 = 2

indeg 𝐷 = 1

indeg 𝐸 = 0
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Example:

𝑛 = 1

𝑇 = 𝐷: 0

Graph 𝐻:
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indeg 𝐴 = 0

indeg 𝐵 = 2

indeg 𝐷 = 1

indeg 𝐸 = 0



A

B

D

Example:

𝑛 = 2

𝑇 = 𝐷: 0, 𝐸: 1

Graph 𝐻:
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indeg 𝐴 = 0

indeg 𝐵 = 2

indeg 𝐷 = 0



A

B

D

Example:

𝑛 = 2

𝑇 = 𝐷: 0, 𝐸: 1

Graph 𝐻:
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indeg 𝐴 = 0

indeg 𝐵 = 2

indeg 𝐷 = 0
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Example:

𝑛 = 3

𝑇 = 𝐷: 0, 𝐸: 1, 𝐴: 2

Graph 𝐻:
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indeg 𝐵 = 1

indeg 𝐷 = 0
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Example:

𝑛 = 3

𝑇 = 𝐷: 0, 𝐸: 1, 𝐴: 2

Graph 𝐻:
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indeg 𝐵 = 1

indeg 𝐷 = 0



B

Example:

𝑛 = 4

𝑇 = 𝐷: 0, 𝐸: 1, 𝐴: 2, 𝐷: 3

Graph 𝐻:
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indeg 𝐵 = 0
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Example:

𝑛 = 4

𝑇 = 𝐷: 0, 𝐸: 1, 𝐴: 2, 𝐷: 3

Graph 𝐻:
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indeg 𝐵 = 0



Example:

𝑛 = 5

𝑇 = 𝐷: 0, 𝐸: 1, 𝐴: 2, 𝐷: 3, 𝐵: 4

Graph 𝐻:
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Tree of Topological Orderings



Slidesgo

Flaticon Freepik

Stories

CREDITS: This presentation template was created by Slidesgo, including 
icons by Flaticon, infographics & images by Freepik and illustrations by 

Stories

Ordo Sine Circuitu
Do you have any questions?
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