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2. For adigraph G with 3 vertices and 3 weighted edges, the vertex A is adjacent from
vertex B that the edge length is 2, the length of <A, C> is 1, and the vertex A is
adjacent to B that the edge length is -1. Please draw the graph G. And, does the
shortest path from the vertex B to vertex C exist? If yes, give the length. Otherwise,

explain the reason. (5 Points)
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3. Consider abinary search tree with the input sequence (C, A, F, G, D, B, E).

(1) Draw the binary search tree after inserting the entire sequence. (5 Points)
(2) Draw both possible binary trees after deleting F. Which is better? Why?
(10 Points)

A recursive Fibonacci function is defined as :
int F(int n) {

if(n==0) return O;
if(n==1) return 1;
if(n==2) return 2;
return (F(n-3) - F(n-2) + F(n-1));
}

(1)) How many times is the function F() called for F(6) (including the initialy

invoked F(6))? (5 Points)
(2) Please analysis the space complexity of the F function. (5 Points)

The following graph is a classic network topology represented by an undirected
graph with weighted edges. Please answer the following questions. (NOTE: In order
to get a unique answer, you MUST convert the graph to an adjacency list in which
the adjacent nodes are linked by the

increasing order.)

(1) Draw its DFS(6) spanning tree
(please mark the visited order from O to 6). And, how do we apply such treesin
the real communication networks? (5 Points)

(2) Draw its minimum spanning tree with the Sollin’s Algorithm. (5 Points)

(3) Isit abiconnected graph? Why? What does it mean in the real communication

network environment? (5 Points)



6. Please answer the following sorting problems.

7.

(1) Which statements are correct?

(A) The higher order of merging, the less computing time we will have.

(B) Quick sort has the best average behavior and is unstable.

(C) Merge sort is good for sorting huge amount of data.

(D) Insertion sort is best for small amount of data since its code is ssmple and
needs only O(1) extra space.

(E) Table sort can be used to avoid excessive data movement while the amount

of data of each record to be sorted islarge. (5 Points)

(2) The quick sort algorithm is used to sort the input list {37, 20, 12, 62, 43, 56, 34,

3)

72, 15}. Support that we pick the median of the first, middle, and last keys in
each sublist as the pivot. What is the pivot key now? And write down the status
of thelist after the first pass. (5 Points)

Which sorting methods: insertion sort, quick sort, merge sort, radix sort, heap
sort, and bubble sort are stable? Why is “stable sorting” a good property?

(5 Points)

Answer the following problems of priority queues (PQSs).

D)

(2)

3)

What is apriority queue? Give an example that computer systems use PQ.

(5 Points)

To implement single-ended PQs, why is the heap better than the sorted array
structure? (5 Points) O

The deap structure can be used to (4) (19

implement double-ended priority 7) (@ (10

gueues. Isthisalegal deap

structure? Why? (5 Points)

8. Actualy, you can use either AOV or AOE network to represent a project planning.

Please discuss the difference between both methods. (5 Points)



