Recursion Handout for Mr. Merlis’ Class – Created by the Litvins


Test 4 SEQ question \r\h \* MERGEFORMAT 
~
Name: _______________________________

1.
True or false?
 (a)
Recursive calls are implemented with the help of the system stack.

 (b)
Mathematical induction can help prove the correctness of a recursive method.

 (c)
Mathematical induction can help estimate the average running time of a recursive method.

 (d)
Recursive methods cannot declare local arrays.

2.
The following method returns the sum of the first n elements in an array:

  public double sum(int v[], int n)

  {

    if (n == 0)

      return 0;

    return < missing expression > ;

  }
Which of the following can replace < missing expression > for sum to work correctly?

 (a)
v[0] + sum(v[1], n-1)
 (b)
sum(v, n-1) + v[n-1]
 (c)
sum(v, n/2) + sum(v, n-n/2)
3.
Given

    int arr[] = {1, 2, 3, 4, 5};

what are the values in arr after fun(arr, arr.length) is called?  The method fun is defined as follows:

  public void fun(int arr[], int n)

  {

    if (n >= 2)

    {

      fun(arr, n-1);

      int temp = arr[n-2];

      arr[n-2] = arr[n-1];

      arr[n-1] = temp;

    }

  }

 A.
1, 5, 2, 4, 3

 B.
2, 3, 4, 5, 1

 C.
5, 1, 2, 3, 4

 D.
5, 4, 3, 2, 1

4.
The method pow is defined as follows:

  public double pow(double x, int n)

  {

    if (n == 0)

      return 1.0;

    double y = pow(x, n/2);          // Line 1

    y *= y;                          // Line 2

    if (n % 2 != 0)

      y *= x;

    return y;

  }

(a)

If we called pow(2, 15), how many times in total, including the original call, would pow be called?

 A.
2

 B.
5

 C.
7

 D.
15

(b)

Suppose we replaced Line 1 and Line 2 above with one statement

    double y = pow(x, n/2) * pow(x, n/2);

If we called pow(2, 15), how many times would pow be called in this version?

 A.
3

 B.
9

 C.
15

 D.
31

5.
Consider the following method:

  public String encrypt(String s)

  {

    if (s.length() > 1)

    {

      int m = s.length() / 2;

      s = encrypt(s.substring(m)) + encrypt(s.substring(0, m));

    }

    return s;

  }

What string does encrypt("CHOCOLATE") return?

 A.
CHOCOLATE
 B.
ETALOCOHC
 C.
LATEOCOHC
 D.
OLATECHOC
6.
Suppose sum(v, n) returns the sum of the first n elements in v.  The mystery method is defined as follows:

  public double mystery(double v[], int n)

  {

    if (n == 0)

      return 0;

    return mystery(v, n-1) + sum(v, n-1) * v[n-1];

  }

Given

    double v[] = {-2, -1, 0, 1, 2};

what value is returned when mystery(v, v.length) is called?  

 A.
-5

 B.
-3

 C.
0

 D.
2

7.
Consider the following method:

  public double simpsonRule(double a, double b)

  {

    if (b - a <= 1)

      return (a * a + b * b) / 2;

    double m = (a + b) / 2;

    return simpsonRule(a, m) + simpsonRule(m, b);

  }

What value does simpsonRule(0, 4) return?

 A.
4

 B.
6

 C.
22

 D.
30

8.
The following method checks whether a given string contains an asterisk:

  public boolean hasStar(String str)

  {

    return str.length() > 0 &&

      (hasStar(str.substring(1)) || str.charAt(0) == '*');  // Line 1

  }

In another version of this method, Line 1 is replaced with

      (str.charAt(0) == '*' || hasStar(str.substring(1)));

Which of the following statements is true?

 A.
Only the first version works for all strings.

 B.
Only the second version works for all strings.

 C.
Both versions work, but the second version takes less time when an asterisk is found anywhere in the string.

 D.
Both versions work and, on average, take the same amount if time, except when an asterisk is the first character in str: then the second version is faster.

9.
Consider the following method:

  public void extract(Queue q1, Queue q2, int limit)

  {

    if (!q1.isEmpty())

    {

      Integer x = (Integer)q1.dequeue();

      if (x.intValue() >= limit)

        q2.enqueue(x);

      extract(q1, q2, limit);

    }

  }

Suppose q1 contains Integer objects with values 1, 3, 2, 6, 4 (in that order) and q2 is an empty queue.  What are the values in q2 after extract(q1, q2, 3) is called?

        front
           (
 A.
3

 B.
3, 6, 4

 C.
3, 4, 6

 D.
4, 6, 3

10.
A method matchChars takes two strings of the same length and returns the number of characters that are the same in corresponding positions.  For example, matchChars("pears", "pairs") returns 3.  Which of the following implementations of matchChars work as specified?

 (a)


  public int matchChars(String str1, String str2)

  {

    int count = 0;

    if (str1.length() > 0)

    {

      if (str1.charAt(0) == str2.charAt(0))

        count++;

      count += matchChars(str1.substring(1), str2.substring(1));

    }

    return count;

  }

 (b)


  public int matchChars(String str1, String str2)

  {

    int n = str1.length();

    if (n == 0)

      return 0;

    int n2 = n/2;

    return matchChars(str1.substring(0, n2), str2.substring(0, n2)) + 

           matchChars(str1.substring(n2), str2.substring(n2));

  }

11.
Consider the following method:

  public void doManyThings(int  n)

  {

    if (n > 0)

    {

      doManyThings(n - 1);

      doOneThing();

      doManyThings(n - 1);

      doOneThing();

      doManyThings(n - 1);

    }

  }

How many times total will doOneThing be called if we call doManyThings(4)?

 A.
8

 B.
15

 C.
26

 D.
80

12.
Consider the following method:

  public String insertDashes(String str)

  {

    int n = str.length() / 2;

    if (n > 0)

      str = insertDashes(str.substring(0, n)) + "-" + str.charAt(n) +

                     "-" + insertDashes(str.substring(n+1));

    return str;

  }

How many dashes are there in the string returned by insertDashes("BARBARA")?

 A.
1

 B.
2

 C.
6

 D.
14

13.
Consider the following method:

  public boolean testForSomething(String word)

  {

    return word.length() <= 1 ||

       (word.charAt(0) == word.charAt(word.length() - 1) &&

                               testForSomething(word.substring(1)));

  }

For which of the following strings does testForSomething return true?

 (a)
"AAA"
 (b)
"BARB"
 (c)
"ABBA"
 (d)
"MADAM"
14.
The following method is supposed to append a node containing obj at the end of a non‑empty linked list pointed to by head:

  public void append(ListNode head, Object obj)

  {

    < missing if statement >

    else

      append(head.getNext(), obj);

  }

Which of the following can replace < missing if statement >?

 A.
if (head == null)


  return;
 B.
if (head == null)


  head = new ListNode(obj, null);
 C.
if (head.getNext() == null)


  head = new ListNode(obj, head);
 D.
if (head.getNext() == null)


  head.setNext(new ListNode(obj, null));
15.
Consider the following method:

  public ListNode twist(ListNode list1, ListNode list2)

  {

    ListNode next1 = list1.getNext();

    ListNode next2 = list2.getNext();

    if (next1 != null && next2 != null)

      list2.setNext(twist(next1, next2));

    list1.setNext(list2);

    return list1;

  }

Suppose list1 points to a linked list containing "One", "Two", and "Three" and list2 points to a linked list containing "Four", and "Five" (in that order).  What are the values in the list returned by twist(list1, list2)?

 A.
"One", "Two", "Four", "Five"
 B.
"One", "Four", "Two", "Five"
 C.
"One", "Two", "Three", "Four", "Five"
 D.
"One", "Four", "Two", "Five", "Three"
16.
What does the following method do?

  public String process(String str)

  {

    if (str.length() > 1)

      str = process(str.substring(1)) + str.substring(0, 1);

    return str;

  }

 A.
Rotates str, placing its first character at the end

 B.
Rotates str, placing its last character at the beginning

 C.
Reverses str
 D.
Goes into infinite recursion and overflows the stack

17.
A LinkedList rainbow contains strings "Red", "Orange", "Yellow", "Green", "Blue", and "Purple".  What are the values in rainbow after mix(rainbow) is called?  The method mix is defined as follows:

  public void mix(LinkedList list)

  {

    if (list.size() <= 1)

      return;

    String temp = (String)list.removeLast();

    mix(list);

    int i = 0;

    while (i < list.size() && temp.compareTo(list.get(i)) >= 0)

      i++;

    list.add(i, temp);

  }

 A.
"Blue", "Green", "Orange", "Purple", "Red", "Yellow"
 B.
"Orange", "Yellow", "Green", "Blue", "Purple", "Red"
 C.
"Orange", "Red", "Yellow", "Green", "Blue", "Purple" 

 D.
"Red", "Orange", "Yellow", "Green", "Blue", "Purple"
18.
When and where was the Towers of Hanoi puzzle invented?
 A.
In 1929, in the United States

 B.
In the 19th century, in France

 C.
100-300 AD in Greece

 D.
400 BC in China

19.
Recall the recursive method fibonacci:

  public long fibonacci(int n)

  {

    if (n <= 2)

      return 1;

    else

      return fibonacci(n - 1) + fibonacci(n - 2);

  }

When we call fibonacci(10), what is the total number of calls to fibonacci (including the original call)?

 A.
3

 B.
11

 C.
21

 D.
Over 100

20.
Suppose a class TreasureHunt has a field treasure:

  private int treasure[][] =

    {{1, 3, 0, 5},

     {0, 2, 4, 1},

     {2, 1, 1, 3},

     {4, 9, 1, 3}};

The method pick of the TreasureHunt class is defined as follows:

  public int pick(int row, int col)

  {

    int lastRow = treasure.length - 1, lastCol = treasure[0].length - 1;

    if (row > lastRow || col > lastCol )

      return 0;

    else if (row == lastRow && col == lastCol)

      return treasure[row][col];

    else

      return treasure[row][col] +

               Math.max(pick(row + 1, col), pick(row, col + 1));

  }

 What will pick(0,0) return?

 A.
19

 B.
20

 C.
21

 D.
22

