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1.(10%) Rank the following functions by order of growth; that is, give an ordered list of the functions g, g2,.....8s
satisfying g1 = Q(g2), g2= Q(gs) , and so on. Partition your list into equivalence classes using brackets, e.g. [g1, 82],

[g2, ....g2], such that giand gjare in the same class if and only if - O (gj).

Please explain your answer.

n?, (gn)!, (3/2°, Ig(n!), (gn)*", (n+1)!, nlgn, 4%

2.(10%) Please derive the corresponding time complexity (Big - Oh) for each of the following program segments.
(1) k=0;
for (i=0;i<N;i++)
for (j=0;j<N; j++)
k++;
(2) k=0
for(i=0;i<N;i++)
for (j=0; j < i*j; j++)
for(z=0;z<j; zt+)

k4+;

3. (10%) What is an optimal Huffman code for the following set of frequencies:
a:25, b:3, c:12, d:16, e:39, f:5, g:13.

4. (10%) Consider inserting the keys 12,15,3,35,21,42 and 14 in order into each of the following data structures.
Initially the tree is empty. Draw the resulting tree.

(1) Binary search Tree

(2) Balanced Search Tree

5. (10%) Consider the following graph G:
(a) Starting from node g, what is the depth-first traversal sequence of G?
(b) Starting from node g, what is the breadth-first traversal sequence of G?
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(Note: if there are several choices, choose the smallest one in lexicographic order)

6. (10%) Ackerman’s function A{m, n) is defined as below:
n+1 ifm=20
Alm, n) = A(m — 1,1) ifn =0
A(m —1,A(m,n — 1)) otherwise .
(1) What is the value of A(2, 1) i
(2) Write a recursive program to calculate A(m, n).

7. (10%) _
(1) Explain what the best case situation is for Quicksort. What is the running time for this case and how do you arrive

at this running time?
(2) Explain what the worst case situation is for Quicksort. What is the running time for this case and how do you arrive

at this running time?
8. (10%) Which data structure is most suitable for implementing a complete binary tree and why?

9. (10%) Please draw the tree after 507 and 520 are inserted into the following B-tree of order 5.
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10. (10%) For the AQE(Activity On Edge) network given below:

AR 1 0220 0 B0 1

(a) Obtain the earliest starting time and latest starting time for each activity.

(b) Determine the critical path of the project.
(c) Is there any single activity whose speed up would result in reduction of the project length?




