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Figure 5.9. An adjacency list for our example graph.
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Fal"e 5. ‘b An absgast (ﬁééency array for our example graph, and its actual implementation as a
pair of integer arrays.
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Figure 5.11. An adjacency matrix for our example graph.



Standard adjacency list Fast adjacency list Adjacency
(linked lists) (hash tables) i matrix
Space o(V +E) o(V +E) Coe(v?)
T TestifureE | 0(1 + min{deg(u), deg)D =0(V) : oy YT o1)

Testifu—v € E 0(1 + deg(u)) = O(V) 0(1) ©o0()

List v's (out-)neighbors O(1 +deg(v))=0(V) O(1+deg(v))=0(V) o(V)
List all edges o(V +E) : o(V +E) Eoe?)
Insert edge uv o(1) : o(1)* 0o(1)
Delete edge uv O(deg(u) + deg(v)) = O(V) o(1)* : o(1)

Table 5.1. Times for basic rations on standard graph data structures.

Ta s cless:

In the rest of this book, unless explicitly stated otherwise, all time bounds
for graph algorithms assume that the input graph is represented by a stan-
dard adjacency list. Similarly, unless explicitly stated otherwise, when an

exercise asks you to design and analyze a graph algorithm, you should assume
that the input graph is represented in a standard adjacency list.
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soarch (OFS) or brealdts
Brst seorcdn (BRFESD 1
Aotz _Shuatures:

WHATEVERFIRSTSEARCH(s):
put s into the bag
while the bag is not empty
take v from the bag
if v is unmarked
mark v
for each edge vw
put w into the bag
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Ném mark v
_Zg/’ei“’ ;‘\_")parent(v) —p

for each edge vw )
o put (v, w) into the bag (x%)

BT dree s DFS e
Q{(Oﬁ\ar“

Slies o

oNn

/ \@9 j:mo?k
all O%w\i« \ L

o IVLS{

wbr \wl-S

!
e

Figure 5.12. A depth-first spanning tree and a breadth-first spanning tree of the same graph, both
starting at the center vertex
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CouNTCOMPONENTS(G):
count < 0
for all vertices v
unmark v

for all vertices v
if v is unmarked
count «— count + 1
WHATEVERFIRSTSEARCH(V)
return count
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COUNTANDLABEL(G):
count < 0
for all vertices v
unmark v

for all vertices v
if v is unmarked
count < count + 1
LABELONE(v, count)

return count

een r\ecor*é

Comfogwto e

{{(Label one component))
LABELONE(v, count):
while the bag is not empty
take v from the bag
if v is unmarked
mark v
comp(v) « count
for each edge vw

put w into the bag
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Figure 5.13. An example of flood fill



