
Given directed G V E

A topological ordering a total ordering on V

where for all asueE at V

Oppose
No ordering is G

ha's cycles

0000
But if G is a day

G has no back edges
for u v EE a post v post
reverse post order is topological

G has a topological ordering iff G is a day



Vt E time



Dependency graph vertices are subproblems
edge a v u makes a

call to u

Edit distance

Must be a day



Given a directed G U E with lengths

l Ex IR two vertices s t EU

Goal Want length of Est path from
s to t Assume G is a day

LLP u length of longest path from u to t

0 if no such path exists

LLP v 0g is no vow is v t
to t

mwx d v w LLP w otherwise



only works if G is a day
Dependency graph for day G is G

Time OCU E



Given directed G CV E with edge weights

W E Rt and a single vertex SEV

Want shortest paths from s

Single source shortest path SSS P problem

Shortest paths form

my a tree rooted at s

xxx
Maintain for each vertex v

v dist length of some s v path or 6

v pred predecessor of the path of length
V dist or Null it vidists o



Edge usu is tense
if a dist w usu v dist



Dags dist u distance from s to v



yes works with negative
weights

OCU E



Unweightedgraphs may
not be a dag

i

Phase i begins when we push for the ith
time



Claim At the end of the ith phase
either v dist do or v dist Ei
Also v is in the queup iff v dist i

Every vortex in queue at most once

OLU E time

We also set v to correct distance
during phase i

Summary days DagSSSP in O VTE

unwrighted BFS in OCU E


