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1. Please describe the concept of binary tree sort in data structure. (13%) Then, P
please use the following data {23 > 68 > 1 38 10 » 45 > 25 > 89} to build a binary 9

search tree and its sorting resuli. (20%)

2. Given the postfix representation of an expression: abed-*+ef/g*+
(a) Construct the expression tree for the given postfix by using the concept of

stack. To get more credits, you are supposed to show the construction step by j . j
step including the content of the theoretical stack. (10%)
(b} Find the equivalent prefix expression by using the result of (a). (10%)

3. There are N random nuimbers in an array. All of the numbers are unique.
(a) Is it necessary to sort the array for finding the k-th small element where 1 <k
=N (3%)
(b) Suppose you have an array A[9]={3,1,7,6,4,8,5,2,9}. Prove your answer for (a)
by showing how to find the 6th small element in array A. (10 %)

4. You are given pseudo codes for a computer program named ‘ABC’ and a function
named ‘A’, as shown in Figures 1 and 2, respectively.
(a) Calculate the exact number of times the function A() will be executed.
Explain your answer. (24%)
(b) Calculate the time complexity of ‘ABC’. Explain your answer. (10%)

fork< lton
fori € 0tok-1
fory€<i1tok
if i#j then A();
end
end
end

Figure 1.
function A()
forii€ Itos
end

return

Figure 2.




