


Recap
-

:

- HW due

↳ extended until Friday
- Lab tomorrow

↳ set to be due next

Friday
- Last HW

, likely on zy books

due next Saturday
( no extent ons please

! )

- Review last Monday
of class

- Let me know ASAP
about conf lets

Canal ,
Wed at 2pm )



Lasting

In some sense
,

BFS trees
are

' ' Short "
.

But - what if graph is

weighted ?
100

a
E :  

g-YFFT.tt
BFS tree

.

ignores weights
entirely

Need to examine how to

get minimum things when
graph is weighed .



today
Weighted graph : a graph

G -

- CV,
E ) plus a function

w : E  → 112

The length of a path
= sum of wle ) for all

@ on the path

distance = dcu ,v )
= min weight path

from u to v



Shortest path trees :

First
,

not that set of
Shortest paths form a

tree .

Why ?

~
.

→
S → d paths

So
, can find a set of

shortest paths from S

to all other vertices that
will be a tree .



Algorithm:

- Keep a set of vertices
whose shortest path from

s is Unknown

- At each step in loop,
add I more vertex
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keys: Can always guarantee
min possibility will

be shortest
.



B¥de :

- Saw in Zy book
.

- Implementation : depends on

graph representation !

- Key data structure :

heap . containing all
current distances
Cini tally all - )

- Then pick min value
from heap

↳ this is guaranteedshortest
- Up at all distances t

repeat[ modifying keep



Picture
-

:



Details :

Need no negative cycles .

Why ?

eat
What is shortest s - t route ?

There isn't one !

Need " sensible
"

weights .



Runtime :

¢ 0dg n )

→
Get min from

teap
Then " relax " adjacentT edges Nda )
↳

Need to update in heap
Ollogn ) per neighbor

• repeats E once for each

vertex
To
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