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1. Use (x MOD 11) to be the hashing function and show the final hash table
with linear probing (where every bucket has only one slot) and chaining after
successively inserting keys 16, 38, 30, 41, 67, 74, 57, 17, 35, 21 into an initially
empty hash table. (15%)

2. We have a set of 6 jobs to be executed, each of which takes unit time.
At any instant f = 1, 2, ...6, we can execute exactly one job, and earns a
profit g; if and only if it is executed no later than time d; for 1 <=i <= 6.

Their profits and deadlines are as follows:

i 1 2 3 4 5 6
gi 8 3 20 10 5 15
d 1 3 3 4 1 1

Schedule the jobs such that the maximum profit can be obtained.

(1) Show the sequence of the tasks to be checked and whether they are
rejected in your scheduling method. Moreover, show the contents of
the time slot array where the ith element in the array records the task
allocated to the ith time slot. For example, (10%)

time slot array 1 2 3 4
1. task4 4
2 R RLEE

i. -taskjis rejected
(2) How to use the disjoint set structure in your method to speed up the
scheduling. (5%)

3. Let “ denote insertion operation and “d” denote deletion operation.

(1) Draw the final min heap under the condition that we perform the
following operations i7, i6, i4, i5, d il, i9, d, i3, i8, d, i10, i2, d on an
initially empty min heap. (10%)

(2) Draw the final binary search tree under the condition that we perform the
following operations i5, i2, i8, i4, il, i9, i3, d5, i6, i7, d8 on an initially
empty binary search tree, where the deleted nodes are replaced by the
nodes in their left subtrees. (10%)
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4. [Heap Sort] H—EREF| A[JHTRKFAT
26, 5,77, 1,61, 11,59, 15,48, 16
(1) BHEFTHES ZTTH - (5%)
(2) (R TTHIZA% S —E Max Heap = (5%)
(3) LA(2)#g Heap &7 Heap Sort HUETE » REEARERRBAR T RENAT TEHE
Hodtg - (5%)
(4) 5B 20HR B 47T Heap Sort RYBFRIEFERIE nlogn? (%)

5. [AVL Tree]
(1) EHIAEE AVL F#ifsi(Height Balanced Tree)? (5%)
(2) H— AVL FERIT » EEPRA —EEEH RS S une” » HRITHE
1RAGKER - (10%)

6. [Graph] &—{E @ (graph) - HABARERS(Adjacency List)FRE R ©
(1) EHEER - (%) .
(2) BHERETES | BA > D BIER S (Depth-First Search) & 5%
(Breadth-First Search)$%Z5:(Depth-First Search)FTFESHENBLRINER - (5%)
() FiH—{EFF&EFE Topological Sort HIEBHER - (5%)
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