
Directed Graph
-

:

①→② .

If u can reach V F V can reach U .

Two ways to represent a directed graph : aaddg; qgtr.ix.LI ! ! )
Adj-43=17

Adj = empty .

BFSIDFS Works the same on directed graphs:
directed connectivity .

-

u can reach v iff

u=v or there exist a path from u to v .

Recall : ① ⑥

02130(undirected) ⑤
Path '

Cz , ,) × ①
,

BFSIDFS Starting at 1 : I 23

G. 4 V f BFSIDFS starting at 3 : 3
.

( 1,2 , 3) V ②→③

Definition ( strongly connected component ,
Scc ) :

A Sec in a graph G consists of a¥ nodes that (
"mutually Teach:L

are mutually reachable from some SEV
. ifatnd I Yann Lee:{ha :)

Example : 3 Secs
.

⑤TB

€ I see 8③→①

:
2 ""

'

see.Statement (3,17) on page 99 shows that the( form a disjoint partition of the graph . )
Q: How to find the SCC that contains s ?

A : Run BFSIDFS from S
. The intersection of these

Reverse all edges .

Run BFSIDFS from s } two sets of node

is the Scc of s
.



Directed Acyclic Graphs ( DAGS)
-

Definition > a directed graph that has no cycles .

Problem .

.

Order the tasks .

Input .. G=Cv
,
E ) directed

Ci' SEE ⇒ task i needs be completed
before task j .

①→③ v

④¥
( l 2 3 45)
( I 2 4 3 5) v

Topological ordering .

y

e

ordering Cv, , vz . . - - . .vn) of nodes in G
.

Sit V-cvi.ly ) EE we have i <j .

①-¥③°⑤ All edges point forward .

①→②④M③→⑤
Statement
--

(3.18)
.

.

If G admits a topological ordering ,
on page lol then G is a DAG

.

Finding a topological ordering .

-

.

Algorithm : topological sore .

While ( 7- u with no incoming edges) f

Append u to the ordering .

Delete u and all edges incident to 6

Example : g
①→

②→③ ②→③ 12 ③ 123 ④→⑤
↳ F) 12345→④¥E④→¥o⇒④→⑤ ⇒ ③→⑤124

②→③ 12435*
*
14235


