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For Sl Swrce Shurtest Paths (555P)

Recall SSSP:

Kenacks:

- We sqw that BFS Sohves the cise where
ol | we:gﬂﬁs ore 1.

- 07@, An a,/§o om\sfaler nf?aﬁfve We?lrts
and. there are algo rithms Jor thes @<£9A510h,
like Belm'Ford Teming 1w £ime OQVI-JE

— In some 055 we mi ? ly care a/wé
sel and one £EV . The tire of a/ orithms
Jor this Smgle Joanr vepiant 14 ho‘f,
asymptoticall y Loster.



Q?;ksﬁm s Al (Qoﬂff'm

Di)/@ém (Gw.s):
I. For each vel:
2, d,(s‘ﬁlv):OO

3, parent (V)= |

%, dist (9)=0

5, Foreagh vEV:

b, PQPuh (v dist(v)) ) M v wl dist(y)
7o While 'PQ. TsEmpty 1) i Ly
8- u= PE. Extract Minl )

1. Fr veAdsLu:

fo, I4 dist(v)> dist (w)+ wlw.v):
I, dist (v)< dist(v)+ wlov)
. parert. ()=

I3, Pa. Dscreaﬁeke)'( v, dist(v))

Ver/ S/'mib«r to P rf'm's we Saw lasf {QJLMI



Q: W)l/ Con we yan lire 13 44//0 OAecl’n\g,
& vsshll in PR
Ar Tts guamnfeed/ sthepwise  ditv)<dist(w)
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w/ Bfmh Heaf, rwrtime 146 @(UVIHE!)J%/V/ ).

W/ Fiboroced Heaf, rurtine <5 ©( IE]HV){%M).

Corraclaesst ot S(uv) be weglﬁ of
Shortest, path Jrom uto V.
We prove the ol lgm')ﬁ theorem.

]l"li D\l)ké‘ﬁmg a’gdrffﬁm %@rmimfes with
dist (W=5Cs u) Yor dl w&V.



Proot Skefch

Locp Tnariost: €ach vertex v thot is po longor
o PQ Ge. grew) satisties dist(v)=3 (s.v).

Taitiol (50&,:'01\‘- Tivig ly True.,

/]/Mmfemme, Assu;rue the /oop ny. holds vﬂor al |
gree/u vertices, Ond now we pre about €o cdor
u 05 green. Consider a, shartest poth fom 4 to

n and [et 9(,3' be. two consecubive vertices
alozaﬂe )aaﬂ« st. & 4 groen angl, 216 white.
L. %e)

7 1 0@&

/\/Oﬁ&‘l 'é/le VQO/}oW{'n :
O dist(r)=$ (5.4) since X gieen and. by Jeop inv.

@ d}sﬁ(&)vécﬁf&&) : this comes Prom
5[&3}—'5 Cs. x)twlx.y),




ond. when we %p/ared. /%»L’KJ we ensurel.

dist Cﬂ)<dl§'ﬁ CKH—WL?( }}«) T/nem‘)ore

dlé‘f[ﬁ}) <d/st('x)-(-w (% ,‘1)

= Slsa M wla, y) (D)

~3CS?7)

Morecier, 0(451%,&;/) Con, neier ))e swaller than 5(3}})

So dist(y)- 5(92;) eroctly.

@ dist(u)=3(s,u): Notice 1 <6 extractes dom PR,

¢o Mehaye

dzlsf,cu)<d15£(}}) Sls, 9)<3(S w).

This l»\nhes dist (u)= 5(} w) a5 dist[n) never

Goes below S (5u).

Jemination: At tominotion, PO 4 erpﬁv so oll

vertices ofe groen, ordl Kence. Sa:t{.ﬁr&f the

Prober‘(:\/ d/ﬁi/ V=05 v).
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