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1. Data structures recap: For each of the following claims, explain what is missing or incorrect,
or defend why the statement makes sense.

(a) “Linked lists are best when there are many insertions, because insertion takes O(1) time.”

(b) “Hash tables are always better than AVL trees, because O(1) is better than O(logn).” GOS /

(c) “Arrays are poor choices for changing collections, because every insertion takes O(n)
time.” @ d/(/ | S i
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2. Consider the(adjacency matri;}nd
would be better e follo

(a) The graph has 10,000 verticisland 20,000 edges, and it is important to use as little space
as possible. T2 A chf_

(b) The graph has 10,000 vertices and 20,000,000 edges, and it is important to use as little
space as possible.

ddjacency list r¢presentations of a graph. Which choice
ing-situations?Justify your answer.

(c) You need to answer queries to find if two vertices are adjacent as fast as possible, no
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% O\\Q > 2 put s into the bag \/\g / 2.
2 ) while the bag is not emptyZ=— \ 77
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s unmarked Josp- Leded

&\ %{\\%V\/\ mark v

for each edge vw
put w into the bag
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WHATEVERFIRSTSEARCH(S): %Lﬂ(
put (@, s) in bag 4[\7

a

:
_nwhile the bag is not empty %, @
take,(p,v) from the[bag (%) B

if v is unmarked
mark v
parent(v) < p
for each edge vw (1)
put (v, w) into the bag (x%)
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a breadth-first spanning tree of the same graph, both
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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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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 ~ (x*)
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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 -~
WHATEVERF IRSTSEARCrH(v)
return cou |
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COUNTANDLABEL(G): ((Label one component))
count <= 0 LABELONE(v, count):
for all vertices v while the bag is not empty
unmark v take v from the bag
for all vertices v if v is unmarked
if v is unmarked ma -
count < count + 1 comp(v) « count >
LABELONE(V, count) for each edge vw
return count put w into the bag




Db Reduchr
A v’:C:éb\QS\ﬁon 1S O ;A/Q’%@Q} O% §o(&/9 O
{DVDE(Q/M ‘O\/ "\_T\OIV\S’@(‘leﬁ t o




% ?\/\. @Z\CW\ L2, !

6(\/6/\ 2, (Kﬁ e P, JC(,Q/P\OOA Qll O)ﬁeﬁcﬁﬁh
le = \/O\/\ Se(e_d‘ C ?\xel Q*/CJ/\OV‘ I (VB
colo m o@ r\‘ o Q“ v‘\’(ﬂ; Fx& g f}_ﬁ

[\QS\DY\

.13. An example of flood fill
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