
DAG : Directed Acyclic Graph
"With no cycle"

Topological Sort

Algorithim

Output a vertex n with in-degree zero in current graph .

Removem and all edges (n , us from current graph
If graph is not empty -

goto Step 1

Topological Sort (G)
initialize & to be an empty queue

.

for each is in V do

if indegree (n) = 0 do :

Enquere (Q , v]
WWhile & is not empty :

u : Dequere <Q3
&weput u.

for each veady ins do :

indegree (us indegree (v) - 1

if indegree (v) = 0 then
Enquere (G , v]

Tonents
:

BFS(G) :
1BFS - Visit (G , 3) : // Assumecolor is white

for each Ventex neV do : 9. color < gray
9. d < 0

.1 colors white
initialize an empty quee :

u .

d < a

enqueue&, 3)
u . ps wil

While & + do :for each Vertex U V do :

us > drequent(a)if u colors white then .

for each v = Adjtu] : (Adjacency List/matrix (BFS - Visit (G . u]

if v. color = white then :

↓ color: gray 11 partially processed
V. d < m .

d + 1

V. p
- u

,

Enqueue (A , v >
n . colora black 11 fully processed

St Connectivity and shortest path in directed graphs
S- Connectivity (often called reachability for directed graph (
Undirected : Sean reach+) + can reachs ·I Directed : not necessarily truse
s-- Shortest path

Undirected : Set's shortest path : tos" shortest pathI Directed : not necessarily truse

&ES in directed graph : Same in undirectedgraph

Strong Connectivity in Directed Graph

Observation 1 : if G is strong then every vertex in
G is strong

-

& bservation 2 : A graph is strong iff every ventex in G is strong

Algorithm for check strong Connectivity :

idea
:
Pick any

nodes > Run &S ins Reverse all edges in G and run BFS from
② ②

↓

Return true iff all nodes reashed in Both BFS

Strongly-connected- components (G) :

time : & (IUIE1)Running
create Grewwhich is G with all edges reversed :

exist a &JIVI + 1F1) algorithmwhile there are nodes left do :

15 any node
run BFS in G Starting from u .

run BFS in Gre starting from u ,
& & nodes reached in both BFSs1 .

output G as a strongly connected Component .

remove C and its edges from G and Grev

e . x. Find the minimum number of steps taken by a knight to reach an destination (xiy's from an input position (x ,y)

Starting from (x .> and apply BFS = Continue this process for each neighbor
=> the first time that you reach (xiy's corresponds to the minimum number of steps

PFS : Depth-first Search

Algorithm :

↑F3 -Visit (u) :DP34G) :

m .
color < gray ,f or each Vertex wsV do :

u - color : white . for each 10 Adysusdo
:

u . ps wil . if v. color-white :

for each vertex nev do :

V. pX m .

if n. color-white then ,

*F3 -visit(v)
&FS-visit[v] U . colors black .

Running Time :&S/V + IE1)

Application : Cycle Detection
idea : if IE1 = / Vl-1 => A tree

·

Sif IE1 > 1v1 -1 = Must have a cycle !

if IE1 < /v-1 => cannot be connected

Algorithm :

Run BFS/DFS to find all connected component
For each component. Count its edge .

Running Time : ALIVI +I EK

if edges vertices -> Cycle :

After running BFS/DF3 on an undirected graph. all edges con be classified :

& Tree edges : traverse. by the BFS/DFS
8& Back edges :

I Cross edgor.
+ G a· ~

cross edge"
DF3 for cycle detection

&F3 -Visit (u) :CycleDetection (G) :
m .
color < gray ,

for each vertex weV do :

for each 10 Adysusdo
:

mcolor white ,

if v. color-white :
m . ps wil

V. pX m .for each Vertex -V do :

"Bark Edge?*F3 -visit(v)if n . color = white : than DFS-visitbu) Yelse if + mp then
return "no cycle

"

·weput "cycle found :
"

2rive
Iwhiler do :

out

print u .

Wher

cyuu.

p -

output v
return,

m
.
color black


