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Correctness .

.

-

claim (3.19) If GYVE) is a DAG ,
then there exist uev

in textbook
:

such that u has no incoming edges .

"

proof . Suppose by contradiction that every node in G has at least one

igingedge.weshowhowtofindacydeinG.PH
any node UEV ,

and walk backwards .

←#→O→②
Repeating this process , after at most htt steps,
we must have visited a node w twice

,

this form a cycle .

Topological sort works !

Because removing a node from G does not

introduce new cycles . (G remains acyclic)
claim Gozo) : If G is a DAG

,
then G has a topological ordering .

Re : OCri ) if G is given by its adjacency matrix .

- WHILE loop runs for n iterations .

- Maintain the incoming degree of each node degli .
- In each iteration of the WHILE loop :

- find a node with no incoming edges :
loop over u=l . . n and check if degEaJ=o .

Oh)

- Delete u and all edges incident to ie

when defeating .co?edasfe.Eiee7is.i . 10!
Ocmtn) if G is represented by adjacency lists .

- Deleting edges can be slow for adj . lists
.

. active-Lu] .

We say a node is active if it has not been added -6

the ordering . Initially all nodes are active
.

- For every
' node u

,
we maintain the number of incoming

edges that u has from active nodes
.

degas
- we maintain S :

S={ UEV : u is active
, degEu7=o} .

• At the beginning ,
we can set up active -13

. deg-4, and S
in Ocmtn) time

- In each iteration
,
we pick a node u from s .

Set active Eu) -_o .
and for every edge (u , v) EE :

In total , this takes 0cm) degas = degas - l .
time because we delete if dega]=o then add v

each edge exactly once . to S.



S = [ I ]

Example : ,y②→③ des : degas is the # of
O t, incoming edges to node

→④→⑤ picked in the
i from active nodes

.1St iteration
active

>③ S = [2,4]①¥②
-

§ deg :
suppose we picked ④ .④→ 5

can pick either
in the 2nd iteration

①
1720-730 I 2 3 45

↳
④→¥ deg : WIFI s=[2 ]

only choice in the 3rd iteration .


