
More Dijkstra & Bellman - Ford

#Priority First Search

search Gs =

v = mm p(x)

E = Na(x) 1X = (FIEU3) U(NG(UIX)

# Dijkstra property

If no negotive weight edges and defue priority
p(u) = weix (8(s,v) + W(v, r))

Y = argmin plus

then p (%) = 8 (s, Y)

Dijkstra's mit :

d(s):=0 d(x):=

p(u) = min (dox) +w(x,v))
visit dev) = p(v)

Ensures: d(v) = 8 (s,v)
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if (v,-) EX then loop X Q'
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X'= Xu E(v,d) 3
relax (Q, (u, w)) = insert (Q,
Q"'= iterate relax Q' (NE(U))

endop X'Q"

(insert empty@

# Ditstra cost analysis

Observe paralehsm maybe possibe in → for equal weight batches and
with batch insertion enabled anene, but in generas sequential.

every edge couldusert

Operation
Q. delmur
Q.insert
T.find
T. usert
NE CU) (T. fund)

Calls to iterate
Total work

Work
Ign (= 1gm)

O((min)(gn)

could be O(1), but above
still O(lgm)

# Belleman-Ford — min dist on arbitrary graphs, but kss efficient
Ex. - convert from other probs lead to groph with neg edge

- And best was to couvent cumency

when so sent max producties take neg log and fund min

Intuition: J*(s,v) = shortest path s=v with max of k edges

given s' (s,v) for all y

out rest die parate
get global: fund 8n-s *

*If not done at in then we
got neg cycle I take wen of these.

relax all edges

in

(d +w, u))

loop 23 (o,s))
end
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BF G= (VE) s=

if (k =lul) then
else if D =D' then
else loop D' (kt1)

NONE & neg weight cycle

hoop ESIOS U EVIa IVE VIES}} O
end

W(n, m) = O(mn) S(n,m) = O(ngm) = 0(n(gn)
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