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Shortestpaths
(part 1)



Natan : Shorkstpaths
Goat: Find shortest pathfrom s to V .
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Important to realize :
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¥: different

why ?
sssp tree

MST-global smallest
object .

SSSP tree : distance
to one vertex



Company a SSSP-
(Ford 1956 - Dantzig 1957)F -←

Each vertex will store 2
values .

(think of these as tentative
shortest paths )
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We say an edge at is tense
if list)tw e. distal
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Algorithm:

Repeatedly find tenseedges to relax them .

When none remain
,the pred Cv) edges formthe SSSP tree .
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"Easy"(??A :

distance Edges
what if unweighted?
→ use a queue
How does " tense

" work?
(Hint : think)

each edge in
So

, 4 tense once!
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What the heck is his token ??
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Zndversion (warm -up)
what if directed to

v.ES g.
acyclic ?
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Remember : helps to have all
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" vertices done before
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Well;mething :

topological order !
-car 6)

get an order that does
all " closer " edges to s first .



So
,
use it !
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Dijkstra59)
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Makgeuetuhe, Dag a priority
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part ofthe graph , S .
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Correctness
Thm : consider the sets at
any pointing algorithm .

For each UES
, the distance

dist (u) Iste shortest
path distance

Csos Ieds#PITTS .
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PI : induction on IS) :

tsseae : if 151=19
then 5=83

Cone vertex)

s has distance
0

to itself !

So CS , 0) is
correct



Itt: Spps claim holds when
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Back to implementation t
run time .

For ea÷, could check
each edge t compute
Dost w

runtime?



Beller : a heap !
When v is added to S :

- look at v 's edges and
either insert w with key

last Cv ) t whew )
or ,¥PI¥ta LEAD beats
current one

Runtime :
-at most m changekeyoperators in heap
-at most n inserts) removes


