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Question 1 
 
Part (a) 
 
  public int findFreeBlock(int period, int duration) 
  { 
    int startMinute = -1; 
     
    for (int minute = 0; minute < 60; minute++) 
    { 
      if (isMinuteFree(period, minute)) 
      { 
        if (startMinute == -1) 
          startMinute = minute; 
 
        if (minute - startMinute + 1 >= duration) 
          return startMinute; 
      } 
      else 
      { 
        startMinute = -1; 
      } 
    } 
     
    return -1; 
  } 1, 2 
 
Notes: 
 
 1. A variation (courtesy John Schlamann, Hinsdale Township HS): 
 
  public int findFreeBlock(int period, int duration) 
  { 
    int count = 0; 
 
    for (int minute = 0; minute < 60; minute++) 
    { 
      if (isMinuteFree(period, minute)) 
      { 
        count++; 
        if (count >= duration) 
          return minute - count + 1; 
      } 
      else 
      { 
        count = 0; 
      } 
    } 
 
    return -1; 
 } 
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 2. Alternative solution with a nested loop (less efficient) — isMinuteFree is called 
muiltiple times for the same minute: 

 
  public int findFreeBlock(int period, int duration) 
  { 
    for (int startMinute = 0; startMinute <= 60 - duration; 
                                                 startMinute++) 
    { 
      int found = startMinute; 
       
      for (int minute = startMinute; 
          minute < startMinute + duration && found >= 0; minute++) 
                                       // && found is optional 
      { 
        if (!isMinuteFree(period, minute)) 
          found = -1; 
      } 
       
      if (found >= 0) 
        return found; 
    } 
    return -1; 
  } 
 
Part (b) 
 
  public boolean makeAppointment(int startPeriod, int endPeriod, 
                                                      int duration) 
  { 
    for (int period = startPeriod; period <= endPeriod; period++) 
    { 
      int startMinute = findFreeBlock(period, duration); 
      if (startMinute >= 0) 
      { 
        reserveBlock(period, startMinute, duration); 
        return true; 
      } 
    } 
    return false; 
  } 
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Question 2 
 
public class Sign 
{ 
  private String text; 
  private int width; 
   
  public Sign(String tx, int w) 
  { 
    text = tx; 
    width = w; 
  } 
   
  public int numberOfLines() 
  { 
    int len = text.length(); 
     
    if (len % width == 0) 
      return len / width; 
    else 
      return len / width + 1; 
  } 
   
  public String getLines() 
  { 
    if (text.length() == 0) 
      return null; 
       
    String outputText = ""; 1, 2 
     
    int lineNum = 0; 
    while (lineNum < numberOfLines() - 1) 
    { 
      int i = lineNum * width; 
      outputText += text.substring(i, i + width) + ";"; 
      lineNum++; 
    } 
    outputText += text.substring(lineNum * width); 3 
    return outputText; 
  } 
 
Notes: 
 
 1.  The question states that repeated calls to getLines return the same result, so the 

original text must remain unchanged. 
 
 2.  No need to create an array of substrings — they can be gathered in the resulting string. 
 
 3.  Don’tforget the last line. 
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Question 3 
 
Part (a) 
 
  public void cleanData(double lower, double upper) 
  { 
    int i = 0; 
 
    while (i < temperatures.size()) 
    { 
      double temp = temperatures.get(i); 1 
      if (temp >= lower && temp <= upper) 
        i++; 
      else 
        temperatures.remove(i); 
    } 
  } 2 
 
Notes: 
 
 1. Double is automatically converted to double due to unboxing. 
 
 2.  Or: 
 
  public void cleanData(double lower, double upper) 
  { 
    for (int i = temperatures.size() - 1; i >= 0; i--) 
    { 
      double temp = temperatures.get(i); 
 
      if (temp < lower || temp > upper) 
        temperatures.remove(i); 
    } 
  } 
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Part (b) 
 
  public int longestHeatWave(double threshold) 
  { 
    int maxLength = 1; 1 
    int currentLength = 0; 
 
    for (int i = 0; i < temperatures.size(); i++) 
    { 
      if (temperatures.get(i) > threshold) 
      { 
        currentLength++; 
        if (currentLength > maxLength) 
          maxLength = currentLength; 
      } 
      else 
      { 
        currentLength = 0; 
      } 
    } 
    return maxLength;       
  } 

 
Notes: 
 
 1.  A “heat wave” must be at least two days. 
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Question 4 
 
Part (a) 
 
  public boolean moveCandyToFirstRow(int col) 
  { 
    if (box[0][col] != null) 
      return true; 
 
    for (int row = 1; row < box.length; row++) 
    { 
      if (box[row][col] != null) 
      { 
        box[0][col] = box[row][col]; 
        box[row][col] = null; 
        return true; 
      } 
    } 
    return false; 
  } 
 
Part (b) 
 
  public Candy removeNextByFlavor(String flavor) 
  { 
    for (int row = box.length - 1; row >= 0; row--) 
    { 
      for (int col = 0; col < box[row].length; col++) 1 
      { 
        Candy candy = box[row][col]; 2 
        if (candy != null && candy.getFlavor().equals(flavor)) 3 
        { 
          box[row][col] = null; 
          return candy; 
        } 
      } 
    } 
    return null; 
  } 

 
Notes: 
 
 1.  Or: box[0].length because box is a rectangular 2D array. 
 
 2.  Save box[row][col] before setting it to null.  
 
 3.  Don’t forget to check for null first: you can’t call null’s methods. 
 


