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s-v  path Cof ﬂ:eéges k) denoted as p = Cvy, vy, ...

S =V,

Se,aumce of e/dger E& vo, (v, VL>,.--, Cvk'lr‘/k)J
k edges
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OF‘HM(’.’ Sulbstrachure

An opimol solutfon to o problem contauins witthin iF
an ophmal solufion to Subproblems Verkices

example  problem : Find Shores  podh  from bk
example subprobem; Fad ghofest poth  from § 4o k
shortest |~k path
w3 - _)Q:) w Py € W Py ) Wl Pr)
subpvd‘k;:ubpa{-h ;> i

) . ‘_)'i P
PJ Ll‘l-;v' A <k

Lm—mgﬂs ‘W could pe g
Subpaths of shockest puths are also shorest paths
Formolly: bet  Pr= Cup, vo, ., vi) be shortest Vi-vi  puth
Teke arbibrary {5 cuch Hot [4is3¢k
ond leb Py-0Vi, vier, .. V5) be cubmih of Pl
Then Pij s a shortest Vi-vj path



Proof  Shodet v,-Vi poth Uotiens & ool o Seded .
Proot ot Claim
Sappoce I shorter puth PG (wlp)<wifip)
Thea W(P)+ WCp'i) + w(Pie) < w(Pi) + w(Pi) + w(Pig)
(P s nob shoetest)

Netetion
let € be sowrte verfex

let § (wv) be weight of shortest u-v path
Let dlv] be wper bound on weight of shoctest s-v path

let TIv] be pmdecessor of v in the algom‘{-hm’s
curvent [best-knoan shortst -V puth

”(-’rEd,e(‘,&SSW amu
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Sorted

Afgorl“\m - At the end of Hhis algorithm youll have o predecesos array,
O Use ﬁpological sort Cvia DFS) + oblain ﬁpolpgicul orfering of vertfoes
2) For each vertex u (in hpoloylcu’ ocdec)

For all adjacent vertices v, call RELAX (uv)
Proot of  Correckness

Corsider shortest path from s to v (Vo Vi) with V=5 and vyov

Since  +he verktes ae pmcg;g@,d M {-npologtou( order,
the sequence of RELAX calls inclde cybsequence

RELAX( Vo, v,), RELAX(v, ), .., RELAX Cuea,ve) RELAX (Ve v
%L‘:LAY Evo, v;%
7\ ' ELAX (v,, x
0 () > o RELAX (vi, v2)
GRS ) ek
e RELAK (vz, K

QE(.A)‘ (_ V2, V;)
Consider  the operotons RELAX (g, W), ..., RELAXC vy, ve)

Cloim
dTv] ='dTvd = §Cs v) = §(s V)

Croot Cir\duc{frm on k)
Bose case : k=0 dlw] 2dlsl =0= SCS,S)

IH: :_TUS\' bg;l:ore QELA:XC\/_;-(,VJ> we kr\ow d[Vj-[] = g(:s/ Vj—l)
s: A‘H'er QEL.AX C\/_"—(, Vj) . d EVJJ s SCS/ \/j)

(Proot) dlv;] < dlvid + vy, vy) a ¢ (s, vi-) +w (v, v3) = S5, w)
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Dijkstra(V,E,s): Prim(V.E,s): ¢ \/\Q Aon'\ Core u\\omA\r L\m \Qo\-\\"
For vinV For vinV c C\«'\m\_
dlv] = oo; m[v] = null; dlv] = oo; m[v] = null;
dis]=0 dis]=0
S=10 S=0
Q = BuildPriorityQueue(V, d) Q = BuildPriorityQueue(V, d)
While Q not empty While Q not empty
u = DeleteMin(Q) u = DeleteMin(Q)
S=SUuUu S=SUu
For v in Adj[u] For v in Adj[u]
If d[u] + w(u,v) < d[v] If w(u,v) < d[v]
dlv] = d[u] + w(u,v) dlv] = w(u,v)
mlv] = u n[v] = u
UpdatePQ(v, d[v]) UpdatePQ(v, d[v])
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