
Algorithms (2020 )

DFS- directed

graphs



Recap
Twooffice hours today
- Hw - due next wed .

←

- Reading on Sunday (as usual)



Searching a directed graphs :
Lasftrme post

order traversal
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ends when lastchild recursion
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represents how long a
' vertex is on the stack .

Notation :
G.pre, v.post]

If u b " below" v in the DFS
tree



Note : In general graphs,
post order traversal is
not unique !

It was in BSB: Flo
left-right, H. Do
-self H. A. I.
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Topological why ?

Track dependencies :
- class pre regs← y
- compilers t #includes
- ordering evaluations
of cells in a spreadsheet

↳-datapees
:
O

DAG : directed
graph .



In general , cycles tend to
be important.

Sometimes bad :

- topological ordering in
a DAG

- longer run time
-

Sometimes goodie

washtfedugdrapn (
taken from

ns.i.AE#:m,
who works in

- high frequency
trading)



Supposetsupos
U was removed from

"active
"

stack before v .
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We can use this !

To detect cycles , r order
(if not present) .
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Memo Eaton NDP
-

Nice connection !

If the graph is a DAG,
can do dynamic programming
on it .

Why? ¢
backtracking

Think oftenas :
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When will the algorithm
get stuck?
Cycles !



Example : longest path in

a DAG .

Usually →very
hard

.

Think backtrackingfor a
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Using this recursion :

"
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Add a field to the vertex
& store ⇐

(Initially, = -o)
Gentlest :

if v= to
return 0

othrmwaxsei.br← -O
is for every edge u

→ w
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ur maxhbr←

return maxubr.



In principle , every DP
we

saw is working on a dependency
graph of subproblems !

-Recall: Longest Inc. Subsequence
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Edit distance :
he actually (sort of)
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Strongconnednvity
In an undirected graph,
if u→ V

,
then v-su .

Not true¥edase :
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weak connectivity :
A pairs u , V ,

either
U→ v or vis u

strong conbngfhtv v -v-su

related: SIS



Can actually order the
strongly connected pieces
of a graph:

S →

How
- well

,
each component

either isn't connected,
or only has 1-way
edges . Why?



Possible to compute secs
in OCVTE) time .

Sorry didnt assign
this one!

But feel free to read

anyway .

modify PFS again



Next module :

Minimum spanning
trees

< shortest paths .

Both are on weighted
graphs - so G- Cv ,E) ,
plus W: E→ IR (or Rt)

picture :


