MIDTERM - Sample test 
Problem 1

Sort the following file by heapsort, mergesort, and quicksort algorithms:
 [21, 15, 28, 5, 10, 17, 22, 25, 4, 9, 18]. List all intermediate steps.

Problem 2.
List the functions below from the lowest asymptotic order to highest asymptotic order.
n(log(n),  n(log(log(n)), n([log(n)]5,  log(n2) 2.
Problem 3
Assuming that the tree has the preorder and inorder representations given below, reconstruct the tree.
Preorder:  [ D, B, A, C, I, E, G, F, H]
Inorder:  [ A, B, C, D, E, F, G, H, I]

Problem 4.
Follow Dijkstra’s algorithm to find a shortest path  in a graph represented by the following set of weighted edges: ((a,b),2), ((a,c),3), ((c,b),6), ((c,e),5), ((c,d),2), ((b,d),4), ((b,c),4), ((c,f),7), ((d,e),1), ((d,f),5).
Problem 5.

Follow Prim’s algorithm to find minimum cost spanning tree in a graph represented by the following set of weighted edges: ((a,b),2), ((a,c),3), ((c,b),6), ((c,e),5), ((c,d),2), ((b,d),4), ((b,c),4), ((c,f),7), ((d,e),1), ((d,f),5).
Problem 6.

Construct an AVL tree for the list: [2, 15, 28, 5, 6, 8, 22, 25, 4, 11, 3].  

Problem 7.
Find the minimal number of multiplications needed to compute the product of four matrices  A1 ( A2 ( A3 ( A4. Matrix A1 has the size  2(5, matrix A2 has the size  5(4,

matrix A3 has the size 4(3, matrix A4 has the size  3(3.  

 Problem 8.
Follow Bellman-Ford’s algorithm to find the shortest path (if it exists) in a graph represented by the following set of edges: ((a,c),3), ((a,b),-2), ((b,c),2), ((b,d),1), ((d,b),1), ((d,c),1),  ((b,e),2), ((e,d),-4).
Additional Problem (it will be on the test only if covered before the break)
Find optimal binary search tree for the set of identifiers a1, a2, a3, a4  (a1 < a2 < a3 < a4) assuming that pi (i=1,2,3,4) is the probability that ai is searched and qi (i=0,1,2,3,4) is the probability that x is searched where  ai < x < ai+1.
Take  p1=3, p2=5, p3=2, p4=1, 
          q0=2, q1=4, q2=1, q3=3, q4=3.
