413 OPLJKOWLS — %)ﬂ(j /ZS

Shorlest
F =



N recdiney Mondey

RSt



N@ﬂ‘ - Shedlests F Al

6@@\ L QWD %)% & \/3 @mPMqL?J\/K;Q_
SL@ T P&% Hom < o :

[\/\6 SW\/Q,%Q\/\ . magg
w»v\wS

(o <

Ta Solva/ /ﬁm@j (e %f}@ gol\f@/ Q.
o cenerth Do ,
Mgmé 6g\/w¥c&f\ Q@WS fop~ & 1o @33 vertel

w \/\\) 7 . @/Q/@_/@?>JU




CO“"PN‘VW O §SSP

T (frd FShe Dz D

Eodn  vardex é\b\\\ =tve Q\T};\’Eﬁ .
(Think 68 Jtese oc v
Shoctest PO‘WQD Cdu&ﬂ fpr@/@

A&V e ers\t, ol dend=hive  ghodesF

?oé(?/\ SV
(Df Pdcm’\’ )/\C«\/Q G UPJ\\)O/\ \7[€‘t>

- W(\JB \S H»o\ \)m&gcgggw 65 v on et

terdaive C%scpf}@ v (g @iﬁf ore

TV\\M /\
(D @ CQQJTB O@Of@




e %7 O e’di\e'ﬁ s dense L
alfefr(;)* w(g::) "\Sﬁ@i
Tchell oS 0D ¢ OQ

¢ —
) oS Sy

2= (op,3) OF= " B
S .2
ere - [A_t/\%?o
@ \A
To gpreset gw”/;» gt

e



Key
Trncl
Tlom:

Tl

[CIQQ &%h &@bm%w\‘
Jense. 6%@5 N W@\@)@

RELAX(u—V):

dist(v) « dist(u) + w(u—-v)
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INITSSSP(s):
dist(s) < O

for all vertices v # s
dist(v) « oo
pred(v) « NULL
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INITSSSP(s)
ut s in the ba
while the bag is not empty —
take u from the bag
for all edges u—v i
if u—v is tense \
RELAX(u—V)

put v in the bag_/
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BFSWITHTOKEN(s):
INITSSSP(s)
PusH(s)
PUSH(¥)~—

1o while the queue contains at least one vertex

_gu< PurL()

Sifu =k =
(j PusH(¥) ((start the next phase))

((start the first phase))

else
for all edges u—v
if dist(v) > dist(u) + 1 ((if u—v is tense))
dist(v) « dist(u) + 1 .
pred(iYies 1 ((relax u—v))

PusH(Vv)
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or all edges u—v&—

é&ﬂ/k&(ﬂ> ﬁf if u—v is tense

N :\’%{) RELAX(u—V)
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NONNEGATIVEDIJKSTRA(S):
INITSSSP(s)
for all vertices v
INserT(v, dist(v))

while the priority queue is not empty
u < ExTRACTMIN( )
for all edges u—v
if u—v is tense
ReELAX(u—v)
DECREASEKEY(v, dist(v))

Four phases of Dijkstra’s algorithm run on a graph with no negative edges.
At each phase, the shaded vertices are in the heap, and the bold vertex has just been scanned.
The bold edges describe the evolving shortest path tree.
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] NONNEGATIVEDIJKSTRA(S):
d s INTTSSSP(s)
for all vertices v

INSerT(v, dist(v))

Q/(‘.b \o while the priority queue is not empty
\ \/\/5 u «— ExTRACTMIN( )

for all edges u—v

) if u—v is tense
BQW v\/\“{\ N RELAX(u—V)

DecrREASEKEY(v, dist(v))

Figure 8.14. A directed graph with negative edges that forces DIUKSTRA to run in exponential time.
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