CPSC 212-1




Name: _____________________________
Test #1B




July 10, 2004
Closed books. Closed Notes.  Calculators OK. 85 points. 75 minutes. Weight of each question in parentheses.  Please use a pencil.  If you need more space, use the back of the sheet. (Answer key at the end of this document.)
1. (10) Evaluate the following series:

(a) 64 + 72 + 80 + 88 + … + 8*(N+2)   = 

(b) 1 + 4 + 9 + 16 + ... + (N-5)^2 =
2. Your friend has analyzed Algorithms A and B, two algorithms which solve the same problem.  Her analysis which you have checked and verified shows that the complexity equations are as follows:

Algorithm A:  f(n) = n^2 + log n + 20
Algorithm B:  g(n) = 100 log n + 10 n

Now answer the following questions:

_____ (a) (2) Which algorithm (A or B) would you use if the problem size is n=16?

_____ (b) (2) Which algorithm (A or B) would you use if the problem size is n=64?

_____ (c) (2) Which algorithm (A or B) would you use if the problem size is n=2K?
 (d) (4) Your friend claims that she would use Algorithm B if the problem size is less than or equal to a given value X, and algorithm A if the problem size is greater than the same value X.  Do you agree with her?   If so, determine X.  Show how you arrive at your answer. If not, explain why you disagree.   Note:  All logarithms in this class are base-2.

3. (10) Write a Java method reverseLinks() which reverses the links of the nodes of a singly-linked list.  See example below:

before call to reverseLinks:
head ( 5 ( 7 ( 4 ( 6

after call to reverseLinks: 

                5 ( 7 ( 4 ( 6 ( head
Your method should work for empty as well as non-empty lists.  Assume that the method is called as follows:   reverseLinks(head) where head is the head of the list.  Assume that a node t has public fields t.value and t.next which hold the node’s value and a link to the next node, respectively. I will be looking for syntactic, as well as algorithmic, accuracy.

public void reverseLinks(Node head) {
} // reverseLinks

4. (10) Evaluate the following.  Use the letters G, M, K, Z, P, T, S, E, Y,  as appropriate.
2^27 = ______      2^55 = ______      2^46 = ______    

The number of addressable bytes of memory in a 64-bit computer: _______

The number of different ways a 20-question True/False test can be answered:  ______
5. (10)  Assume that L1, L2, and L3 are lists.  Assume that L1.head and L2.head refer to the first nodes in each list.  Assume further that values of each list are sorted in decreasing order and that there are no duplicates in L1 and no duplicates in L2.  Study the method mystery(), then answer the questions following.
_____ (a) (T/F) At the end of the method, List L1 is empty

_____ (b) (T/F) At the end of the method, List L3 is sorted

_____ (c) (T/F) If L1 initially has N values and L2 initially has N values, L3 may have 2N values

_____ (d) All three lists have dummy head nodes

_____ (e) All three lists are circular.
public void mystery () {           
   ListNode curr1 = (L1.head).next;

   ListNode curr2 = (L2.head).next;

   L3.head = new ListNode();

   ListNode tail = L3.head;          
   tail.next = null;                                    

   while (curr1 != null  &&  curr2 != null) {           

      if (curr1.value > curr2.value) {                                

         ListNode x = new ListNode();

         x.value = curr1.value;               

         x.next = null;

         tail.next = x;                       

         tail = x;

         curr1 = curr1.next;

      } // curr1.value > curr2.value

      else if (curr1.value < curr2.value) {

         ListNode x = new ListNode();

         x.value = curr2.value;

         x.next = null;

         tail.next = x;

         tail = x;

         curr2 = curr2.next;

      } // curr1.value < curr2.value

      else 

         curr1 = curr1.next;

   } // while

   while(curr1 != null) {

      ListNode x = new ListNode();

      x.value = curr1.value;

      x.next = null;

      tail.next = x;

      tail = x;

      curr1 = curr1.next;

   } // while

   while(curr2 != null) {

      ListNode x = new ListNode();

      x.value = curr2.value;

      x.next = null;

      tail.next = x;

      tail = x;

      curr2 = curr2.next;

   } // while

} // mystery
6.   a) (5) In class, we discussed how one might implement linked lists using arrays.  Consider the following array implementation of lists.  Draw the lists represented (including the freelist).  L1 has been started for you.
  
       i:  0  1  2  3  4  5  6  7  8  9 10 11 12 13

       data:  /  /  Q  A  /  /  C  /  Z  D  /  E  F  G

       next:  1 10  8  /  7  4 11  0  / 13  / 12  2  3

       freelist = 5     L1 = 6       L2 = 9

freelist (
      L1 (  C ( 

L2 (
      b) (5) Fill in the missing values in the lists and the arrays below.

          i:  0  1  2  3  4  5  6  7  8  9 10

       data:  Z  /  /  / __  /  /  U __  /  / 
       prev: __ __ __ __ __ __ __  4 __ __ __ 
          next: __  / __  5 __  9 10  8  0  2  1
          freelist =  3     L1 = ___       

L1 (  Q  ((  U  ((  I  ((  Z   

(note: L1 is circular, i.e., prev(Q)=Z and next(Z)=Q)

7.   (9) Give the inorder, preorder and postorder traversals of the following tree.

   Tree:    root:  B
   children of B:  C  E
   children of C:  _  A
   children of E:  D  F

   children of F:  G  _

   children of G:  H  _
8. (6) Consider the following inorder and postorder traversals of a binary tree.  Reconstruct the tree.
  inorder:  4  2  8  7  9  5 6  1  3
postorder:  4  8  9  7  6  5  2  3  1
9. 
a) (5) Use the table below to convert the following infix expression to postfix.
Sym  ISP ICP

===  === ===      infix: y = 2 + b * c ^ - 5 + - - z * c ^ - 5 ;
@     -2   -

=     -1  -1

^      3   4

-      3   4    postfix:

*, /   2   2

+, -   1   1

(      0   5      

b) (5) Convert the following postfix expression to quadruples.

                postfix:  q  w  b  /  z  y  ~  a  x  –  5  *  ^  +  ^  =
Answer Key

1.  (a) 64 + 72 + 80 + 88 + … + 8*(N+2)   =  8(8 + 9 + 10 + 11 + … + (N+2))

      = 8 ( (N+2)(N+3)/2  - (7)(8)/2) = 4[(N+2)(N+3) – 56]
(b) 1 + 4 + 9 + 16 + ... + (N-5)^2 = (N-5)(N-4) [ 2(N-5) + 1 ] / 6

2. (a) A, (b) B, (c) B
 (d) No. I disagree.  My friend has it backwards.  She should use Algorithm A if the problem size is less than or equal to a given value X, and B if the problem size is greater than X.  In this situation, X ( 26.8.
3. 

public void reverseLinks(Node head) {
   if (head==null  || head.next==null)   // no links need to be changed

      return;

   // make one pass through list; reverse links

   Node prev = null;

   Node curr = head;

   while (curr != null) {

      Node nextNode = curr.next;

      curr.next = prev;

      prev = curr;

      curr = nextNode;

   } // while

   // reset head pointer

   head = prev;

} // reverseLinks

4.  2^27 = 128M,  2^55 = 32P, 2^46 = 64T,  16E, 1M

5.  T, T, T, T, F
6. (a) freelist ( / ( / ( / ( / ( / ( /
              5    4    7   0    1   10
         L1 ( C ( E ( F ( Q ( Z
         L2 ( D ( G ( A
   (b)    i:  0  1  2  3  4  5  6  7  8  9 10

    data:  Z  /  /  /  Q  /  /  U  I  /  / 
    prev:  8 __ __ __  0 __ __  4  7 __ __ 

       next:  4  /  6  5  7  9 10  8  0  2  1 

       freelist =  3     L1 =  4_       

7.   inorder: 
C A B D E H G F
preorder:
B C A E D F G H
postorder:
A C D H G F E B
8.      Tree:    root:  1
   children of 1:  2  3
   children of 2:  4  5

   children of 5:  7  6

   children of 7:  8  9

9. 
postfix:  y 2 b c 5 ~ ^ * + z ~ ~ c 5 ~ ^ * + =
quadruples:  / w  b  t0

             ~ y     t1

             - a  x  t2

             * t2 5  t3

             ^ t1 t3 t4

             + z  t4 t5

             ^ t0 t5 t6
             = t6    q
