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Figure 5.11. An adjacency matrix for our example graph.
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Standard adjacency list
(linked lists)

Time to test if uv € E
Time to test if u—»v € E

Time to list the neighbors of v

Time to list all edges
Time to add edge uv
Time to delete edge uv

ese.:

C\OSS

O(V+E)

. O(1 + min{deg(u),deg(v)}) =0(V)

O(1 + deg(u)) = O(V) :
O(1 + deg(v)) - O(1L +deg(v))
o(V +E) 5
0(1)
O(deg(u) + deg(v)) =0(V)

In the rest of this %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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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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\\ b U WHATEVERFIRSTSEARCH(S):

p put s into the bag
while the bag is not empty
LQ_> take v from the bag
6 if v is unmarked
mark v b
0(\ W_/ Q})@ for each edge vw
put w into the bag
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WHATEVERFIRSTSEARCH(S):
put (&, s) in bag
while the bag is not empty 2
take (p,v) from the bag
if v is unmarked
mark v
parent(v) « p £—
for each edge vw
put (v, w) into the bag
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WHATEVERFIRSTSEARCH(S):
put (@, s) in bag
while the bag is not empty
take (p,v) from the bag
if v is unmarked
mark v
parent(v) < p
for each edge vw
put (v, w) into the bag
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/E\Lﬂ% [(PNOBRS WHATEVERFIRSTSEARCH(S):
put s into the hag_ é/

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

Ipcke— c«naﬂveﬂ&‘« (90)
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WHATEVERFIRSTSEARCH(S):

put (@, s) in bag \)
while the bag is not empty
take (p, v) from the bag (%)
if v is unmarked

%

parent(v) «— p &

for each edge vw (1)
put (v,w) into the bag ~ (»x)
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Mod Q@»&\m Mgf \JuchT%D Oourt J(La-:tt‘f

QoM.

CouNTCOMPONENTS(G):
count «— 0
for all vertices v
unmark v

for all vertices v

7 ~— if v is unmarked
count «— count+ 1
WHATEVERFIRSTSEARCH(V)
return count
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COUNTANDLABEL(G): {(Label one component)) %

count <= 0 LABELONE(V, count): O( i
for all vertices v while the bag is not empty 4—.
unmark v take v from the bag [O
2\ for all vertices v if v is unmarked /I
if v is unmarked mark v C S
( count « count + 1 comp(v) « count S
— LABELONE(V, count) for each edge vw <
return count put w into the bag— )




