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4. Consider the following recursive function where the global variable count is initialized to 0 and input n is a positive integer.
(a) (847") Express the final value of count as a function of .

(b) (4%°) Find out the asymptotic time complexity in ®-notation.
(¢) (4%") Find out the asymptotic space complex1ty in ®-notation.

Rec-x(n)
{
if(n=1)or(n=
2) then
count <« count+
1
else
{
Rec-x(n-2)
Rec-x(n-2)
Rec-x(n-1)

count <« count+
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5. $% &1 & F %] % M Binary Search Tree(BST)#} ] 8
(a) 2%") WILABSTay M
(®) %) WwRHE — EHA 5| A<38,27, 45,23, 21, 36,43, 52, 51, 42> » k2 #—BST -
(c) (44") * % HiSearching —18 BST# % Kk
(d) 3 #) #% M & 18:% K% Time complexity 4 Big O 247

6. (10%") Master theorem provides a cookbook method for solving recurrences of the form T(n) = a T(/b) + f(n), where a >=1

and b>1, both are constants and f(n) is an asymptotically positive function. Please use the master method to give tight
asymptotic bounds for the following recurrences.

(@) T(n)=3T(/4) +nlgn 4 -
(b) T(m) = 4T(n/2) + n?

7. (84) Please utilize Kruskal’s Algorithm and Prim’s Algorithm to construct the minimum-cost spanning tree, and show the
stages in both algorithms for following graph G.

8. (64) Please translate following infix form “((A+B)*C)/(D-E+F)-H” into prefix and postfix form.

9. (14%°) Matrix-chain multiplication can be solved using dynamic programming technique. If we have four matrices
multiplication A1A2A3A4, which dimensions are shown as following table. Please parenthesize it properly, so that we can get

the solution of the matrix-chain multiplication with minimum cost (minimum multiplication). Please show the number of
multiplication of your solution, and justify your answer.

Matrix Dimension
Al 25X 15
A2 15X 20
A3 20X 5
Ad 5X10
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