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Briefly answer the following questions.

. Forthelist, (A(B(E(Z,L,K),F),D(H(M),P, C(W), O (X)))), please (a) draw the
corresponding tree for the list; (5%) (b) Please transform the tree to a binary tree and draw this binary
tree (5%).

. For the following graph, (a) please write its corresponding adjacent matrix and adjacent list. (5%) (b)
please write an algorithm or pseudo code to reply how many isolated parts in a graph. In this example,
the answer of the algorithm will be 2. (5%)

§)

. Please draw AVL tree, from empty AVL tree and then read the input one by one for the following six keys,
W, ¥, a, m, t, L. The rotation of the tree may be needed. (10%)
. Please draw the expression (binary) tree for the following expression,
A*b-c/(d-e)*f+gt+h*(+)
Then write the pre-order algorithm for the pre-order traversing. (10%)
. Recursion a type of divide-and-conquer technique in algorithmic perspective, which is composed by

boundary condition(s) and formula for problem-size reduction. (a) Please write a recursive function to
calculate the function, f(n) = 3", n is positive integer, and indicate the boundary condition. (10%); (b)
Please write the recursive program for the function f(n). (10%).

. (a) Please write the shortest path algorithm (or pseudo codes) to find the shortest path from given starting
node to all other nodes in a graph (i.e., a minimal spanning tree by Dijkstra’s algorithm) (10%). (b) Please

draw the spanning tree with the least cost from node 0 for the tree in the following graph where the number
between two nodes are the cost of the path. (10%)

7. Continue for the above graph, (a) please write the algorithm (or pseudo codes) to find the shortest path

given the starting node and end node. (10%) (hint: you can use the dynamic programming technique like
Bellman-Ford algorithm); (b) Please use the find the shortest path from node 0 to node 3 (10%)




