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TO’PO\OO'\C,(A\ Sof‘tmd (via DFs):
Fac’c Gn\/evx any DAG G =(V,E), there
(,,usts d \\Y\eéf‘ o(‘c\e\fwlg ml_' fhe \/C,r't\cu
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TBPO\%o'ica\ Soct:
Tdea 2: DFS

- Order \lefjcicu M Yeverse ovdem 6{
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- Push vertices on stack when finished

- Pop stack at end %o vevewe order

‘to Sowt(.(a (v, €)):
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Jor each (mdiscovered neV) topVisit (W)

POF \S\ ¥ ou‘fpu’t

topVisit (w):
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Longest Path in s DAG:

= Given @ DAG vhere eadh vertex u
stores its Qlurdtiov\ 'timé[tﬂ
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Sum 0'(, éu\ré‘tiovu_
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St rong (,ovv\pomem‘ts :
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I_v\say\e,l\& OC\IC\F —I_f‘l'ck =
- Covnpv\Te revevse OOY‘apL\ él (fCVCf i¢ dir‘cc"’mm)

- DFs(G*)
- Sort \le»/tices iV\\IC\(‘SCl\é\ Lg 'ffnis\\ 'tivwcs

¥ ¥
Claim:This is the vh%oic order
: , - It
(Doesn't Cequire \«wou\cé{gc ) (,omponcvrts)

b ? GO
) o X
- Consider components X+ Y G, where

X hY (but not vice vers I

camgreao Y Cbut wot vice ver a) ]a‘

-Tw é‘ A ‘tb\esc e J't\rovg Lovvxponcnts R C"‘ '
and Y can readn X Clout wot vice versa) X

- Let Vy + Vg be the lad vertices
to finish in X+, respec:tivcltg Lin DFS(GR))
Observe: Vy must Zﬁnis\'\ \oefore, Vy
wh%? T DFS hits X firet, & wisits
all of X before starting Y. 2 5w)>w)
€ oFs hiks Y et , it
will leak into X , v'\sit/finis\/\

G\Ie\%‘t\\ivg i X, and then
cetorn ¢ Finish ¥ 2 ﬂ\’g) >$(w)




Frovvx ﬂm’s we \r\a\)e,:

S TaDES(E): wax $(p) > max F60)
neY xeX

= Covmpowewt Y La'u\\ be vis'ntcA \ocfore, X
in DS (3)

A > DESLED visits Stﬂm@ff wW\?DV\eV‘TS "

reverse ‘\'opolgi@\ order of  component d\iswaool\.

FiV\a\ algorl‘t\/\vm:

S‘trogs Cow\ponwts (G- (V,8))
R

-Cowmpute G

~-Run DFS (G + reword finish timeg

-Sort vertices \rc\/e\rse,ly \93 ﬁniﬂn times

-Run DFS(G)

- Whenever we start 8 new tree,
use the alove ovder

‘_Ou‘tpu't DES treec as Strov(\g Covvups.

COVTOCtV\C!S: Fb“ow ‘Frovv\ pre\/ioux o'oscrva'tiOV\L

Time: Let w={V] , m=1E\



- C,ovv\YJuth élR’ O(.V\"'VVI) (awrdxe)
~ DFS(E™) * COlarm) (G hag me size)
- Sort vertices: O(n) (radix gorl)
- DFS(G) * Oln+w)
Total : Olnrm)
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SUW\W\arg:
- DAGs Actoclicit\a Tativc\g
- Topolcggica\ Smtivgg' Cvia DFS)
- L,ovc\fut Psth in s DAG
—~ Strovg Cowmponents



