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Correctness - \
Claim  (34) 1f GLE) is a DAG, then there exist ueV,
M textbook - such tet u s no t‘f\c«ammj edqes.

Peo of , Su?pose E\I Controadiction that. eve_ri nede n A&  hag at [eas € one
i Comin f) 60[3@ . We Show kow g ‘f\u\o\ a c,zula in é"-
Pick o y node  uey . amd  walk backwards .

@@QO—’?@

Repenting ts  Poss,  after ot mosk |
we  mhust have yisited a
'S fvf m a  Cyele.
Topological  Sort works !
Because r‘e,mov{nﬂ o nhede "G*om G 0eels not
Wwtroduce.  new  coyeles, C&

Cloim (3:20)-

Qﬁzfs ,
node w twice )

remaing acyclic.)
1—€ G % a DAG.  then & hage a ‘CQPologfca\ orolem'ni
Runtame, s C)Cﬁ’) ff G s g{veﬂ by its ao\ljacenoj motrix .

-~ WHILE leop runs for n itewtions.
- Maintoin  the Incomfr\j degrco_ 01& edch node d@[u].
= In each iterstion of the WHIE loop:
'Fi!\A a  node with 1o MCOMlhj edegs -
loop over w=t(..n ond j\ig o (Mj[u‘]:o.O(n)
-Delete w ad ol eJ%s ncalent o e

iwhen olelet«‘ng an ed;ﬂ () : } Oln)
AlKIv)=0;  deglid=deghd- (-

O(m+ n) Tﬁ G s \‘Q?PQSQJ\JC@\ b}l QJJDLCQV\oy lists.

- De\et:nj @(925 can be glow —{"vf a({]' lists, Octwe[u].
We soy a nede IS gctive if it has not been odded €
the ocderivg,  nitially all nodes e sctve.
Yor  every "nodl W, we  mantan the number af /“/wown@
edegs  that u hos feom  active nodes.  degl]
- We montan S
S={ueV: U is acthe, dejp)=0}
- At the beghahg , We an et Up getivel), degf), ond S
n  Olm+n) time
- In ench iterption, we pick @ nole u from s

et active W)=o. ond  for every 6696 (u,v) EE -
Tn total, fhis +tokee O) deqv) = deqlv] — (.
time because we delete 'W$ deglv] =0 then odd v
each edgz  eyactly once. ‘o S
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0\2@_ l—%_'r——s—\l\—‘@@ degli) (s the # of

{ncom\‘r\S @%QS to node

ched
P‘;t éﬂcgf i from actie nodeg
| 2 3 & s S =1{z,4]

Aeﬂs \olo111o0]2)
K JL Suppose we picked @

Can t‘c]"_ either
\n 17&2 2nd  temition

(T2 34 §

D\Qﬁ : S=[2]

Or\\7 Choie I the 3vd Meration.



