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1. Abstract Data Type (ADT) is a data type that its specification of objects and operations, are independent with the representation of data object and the implementation of operations. Please define the following ADT and describe at least two operations for each ADT.
(a). (5分)queue 

(b). (5分)heap 

(c). (5分)binary search tree 

(d). (5分)set 

2. There are two important graph traversal algorithms: DFS(Depth First Search) and BFS(Breadth First Search). They can be used to solve many graph problems. Please answer the following questions: 
(a). (5分) Please describe the algorithm of DFS. 

(b). (5分) Please describe the algorithm of BFS.

(c). (10分) Define the diameter of a graph is the maximum distance between any two vertices in the graph. If we want to find the diameter of an undirected connected graph, which graph traversal algorithm should be used. Describe how to solve the problem using that traversal algorithm. Also discuss the time and space complexity of your algorithm.
(d). (10分) If a graph has no cycle in it then we call the graph is acyclic. If we want to find if an undirected connected graph is acyclic, which graph traversal algorithm should be used. Describe how to solve the problem using that traversal algorithm. Also discuss the time and space complexity of your algorithm. 
3. A unit-time task is a job, such as a program to be run on a computer, that requires exactly one unit of time to complete. Given a finite set S of unit-time tasks, a schedule for S is a permutation of S specifying the order in which these tasks are to be performed. The first task in the schedule begins at time 0 and finishes at time 1, the second task begins at time 1 and finishes at time 2, and so on. The problem of scheduling unit-time tasks with deadlines and penalties for a single processor has the following inputs:

· a set S = {a1, a2, ..., an} of n unit-time tasks;

· a set of n integer deadlines d1, d2, ..., dn, such that each di satisfies 1 ≤ di ≤ n and task ai is supposed to finish by time di; and
· a set of n nonnegative weights or penalties w1, w2, ..., wn, such that we get a penalty of wi if task ai is not finished by time di and we get no penalty if a task finishes by its deadline.

(a) (10分) Please find a schedule for the following instance that minimizes the total penalty incurred for missed deadlines.
	i
	1
	2
	3
	4
	5
	6
	7

	di
	6
	4
	2
	4
	3
	1
	4

	wi
	10
	70
	60
	50
	40
	30
	20


(b) (15分) Please design an efficient algorithm to find a schedule for S that minimizes the total penalty incurred for missed deadlines. 
4. (25分) Assume that we have a connected, undirected graph G = (V, E) with a weight function w : E→R. Assume that all edges weights in G are distinct. The following pseudocode tries to find a minimum spanning tree T for G. Please either prove that T is a minimum cost spanning tree of G or prove that T is not a minimum cost spanning tree of G. 
Possible_MST(G, w)

1.  Sort the edges into non-increasing order of edge weights

2.  T ← E

3.  for each edge e, taken in non-increasing order by weight

4.     do if T–{e} is a connected graph

5.         then T ← T–{e}

6.  return T

