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Divected Acyclie Grophs

Here OtC)tc\Cc, means  witheot c)oc.UL(.
Thy ore ueful to model cavsalities, heracdvies, lemportl degeachincis, ...

doww: G s ac7c_|&c & W back edﬂes in DFS(@G)

Whna W is ex bﬁd
P_@EL @® back eda& — Cpct @ Cyc\o. - bock (.o\<09- l i vl zansz cf buck
I\ / eycle | Sly G has cyde Wy N, \l d%{ Hom W, o Vo
K ond WLOG Vi is visiled faest 4 ‘//
whe funning (@) . Tha y - S . -

The cloam dinetly Jesdls to H H)ow{/\g a\aoc'd"rw:

T< DAG (G) : |. Run DFS(G) 4o wllect pre, pott numbers,
2. Foc aach (wv)ek, d (uv) s o bock Qd(d.q Hua whpot M.
2. Oupit YEs. post [¥1> ok [

Tha waning Yime i O(IVI4IE7).



T*bpokxyaim\ Sort

A h)polngica\ soet ok o DAG § is o tota) ordir on verbicas So Hab
each Qdae qoas from an axclier vertex H a lake one.

Q&: how hPo\»a‘\quly sork e PAL?
clum: Tf G ¢ o DAG Hen ¥ (aV)eE in PFSG) i} holds Hod postfu]> post [V1.
peoof: Tf J ()€ s3. poskv]opost (U] (ie (s o backedor) Han & ha & cle. @
Ths leads b Hw ﬁollown‘/\? algorithm:

T.OpoSor’c.(Q),f |, Run DFS(G) b tollect pre, poSt numberd. k an 3 n Hme OCIVIHE))
2. Qutput viuh s in cleswdl':ﬁ post ordec_ breanse. can "posh oot
a vulex whin we or dory
Ths works becawse  (wy)eE > postu]? post [v]. N
Qx?lon«'\ﬂ Xt
Nole: ;nu{asil\% Pr{—orohr dots NoT wock

/‘ 5
® ir\um&{nﬁ pr~ordte:  (H—3E<O %
(..-..-4!5

2,3
C\weqs?na pas\-—ordm: A)—O—@R) v
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ﬁr\d\}\\(/} SCCs
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N
Inibialie o quue (FIF0) with starhing verkex. ®<(£/@
D ®

Ar andh tembion, ejet o nodt dndk odd back

oll unseen nodes with distancs +1, Q A B C D
BFS(G,3): 1. distls]=0 (Al |0 6 o o
disk[\~§s]:< 0o
B:= TnitQuave (553) [be] | © 1 o
2. while Q%13 X
0= ek (8) [cd] | © \ 2 I
for (WEE: Ec]| o 1+ 2
| W dv]= ,
injed-(@,\:) [e) i
L L kst [v]:= dvgk[w)+\ ) 7

¢ In DFS wa &ploe v ctack (Frue): ¢ In B we oflor via quie (F1F9):

k—




A!\a\\y sis & RFS

o Rum\{l\rQ e :
TInitialimbon preamble i< OCIy)).
Each varlex s injudred and ojded uacH7 on . TR odds up to |v) injks 4 11 Qs |

Eoch dhicected Qdﬁe IS examined ond . Thg odds vp bo OCIED work.
Tota b 1€ O(VIHE) (ke DFS).

- Comd'ho.&g 4

- —7\ Ve J Vi Vo

—

Iitially : Q ootains exattly Vo= 383
Lodes: ](iw d=1,2,3,.. Here A o poiat of which O eontainy exadly Vi
At Bt b @ oll nodes 6 dickon <4 hoye ek dist[-]
@) ol otk nodes hove AED] = bo
® quoL wAes enly 1dis od dict[]=d.



LQI\aH\S on Eda@
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