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\ public static int G(int n)
Y {
i int sum = O;
f // Assumption: LinkedList is a singly linked list data structure.
o // It also maintains a pointer to the last element.
I3 LinkedList<int> s = new LinkedList<int>();
v for(int i=0; i<m; i++)
A s.AddLast (n-i);
q
1. while(s.Count > 0)
" {
VY sum += s.Last();
13 s.RemoveLast () ;
Ve }
0
\5 return sum;
3% }
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2. [50] Assume that the disjoint sets data structure is implemented as an array smallest[1..12]:
smallest[i] is equal to the smallest element in the set containing i.

(a) [20] What is the output of the following program? As an answer, enter four integers separated
by spaces: 1331

v o o t < —

for i from 1 to 12:
MakeSet (i)
Union(2, 10)
Union(7, 5)
Union(6, 1)
Union(3, 4)
Union(5, 11)
Union(7, 8)
Union(7, 3)
Union(12, 2)
Union(9, 6)
print (Find(6))
print (Find(3))
print (Find(11))
print (Find(9))

(b) [20] Assume that the disjoint sets data structure is implemented as disjoint trees with union
by rank heuristic. List the height of all trees in the forest separated by space from shortest to
tallest: 1123
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(c) [10] Assume that the disjoint sets data structure is implemented as disjoint trees with union by
rank heuristic and with path compression heuristic. Compute the maximum height of a tree in
the resulting forest. (Recall that the height of a tree is the number of edges on a longest path
from the root to a leaf. In particular, the height of a tree consisting of just one node is equal

to 0.):

1

for i from 1 to 60:
MakeSet (i)

for i from 1 to 30:
Union(i, 2%i))

for i from 1 to 20:
Union(i, 3*i))

for i from 1 to 12:
Union(i, 5%i))

for i from 1 to 60:
Find (i)
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(97522202,
(96462014,
(97522067,
(97522094,

19) (97521486, 20) (97522004, 18) (97522229, 13)
12) (97522031, 9) (97522049, 15) (97522238, 20)
12) (96431335, 18) (97522265, 16) (97522085, 17)

18)

Key Value Hash %m
97522202 19 2 2
97521486 20 14 4
97522004 18 4 4
97522229 13 n 1
964652014 12 5 5
97522031 ] 4 4
97522049 15 B 3
97522238 20 n 1
97522067 12 i 3
96431335 18 8 8
97522265 16 n 1
97522085 17 ] 3
97522094 13 ] 3

97522229( 13

= [o7522238] 20 | +[97522285] 15 |

97522202 | 19

- [97522067] 12 | » 97522085 ] 17 | > [97522004] 18 |

97521486 20

- |97522004] 18 | - [97522031] 9
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—| 97522049 | 15
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