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/** 
 * finds the index of v in a if present  
 * 
 * @pre ??? 
 *  
 * @post ??? 
 *  
 * 
 */ 
 
public static int findInSortedArray(int[] a, int v) { 
  ... 
} 
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/** 
 * finds the index of v in a if present  
 * 
 * @pre a[i] < a[i+1] 
 *  
 * @post a[j] == v $implies $ret == j 
 * @post a[j] != v for all j  
 *                 $implies $ret == -1 
 */ 
 
public static int findInSortedArray(int[] a, int v) { 
  ... 
} 
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/** 
 * finds the index of v in a if present  
 * 
 * @pre a[i] <= a[i+1] 
 *  
 * @post $ret ==  j $implies a[j] == v 
 * @post $ret == -1 $implies a[j] != v for all j  
 * @post $ret >= -1 && $ret < a.length 
 */ 
 
public static int findInSortedArray(int[] a, int v) { 
  ... 
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package tau.software1.lecture4; 
 
public class CounterExample { 
  public int c; 
   
  public CounterExample() { c = 0; } 
   
  public void increment() { c++; } 
   
  /** 
   * @pre none 
   * @post $ret == #calls to increment() 
   */ 
  public int counter() { return c; } 
 
} 
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package tau.software1.lecture4; 
 
public class CounterExample { 
  public int c; 
   
  public CounterExample() { c = 0; } 
   
  public void increment() { c++; } 
   
  /** 
   * @pre none 
   * @post $ret == #calls to increment() 
   */ 
  public int counter() { return c; } 
 
} 
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package tau.software1.lecture4; 
 
public class Counter { 
  private int c; 
   
  public CounterExample() { c = 0; } 
   
  public void increment() { c++; } 
   
  /** 
   * @pre none 
   * @post $ret == #calls to increment() 
   */ 
  public int counter() { return c; } 
 
} 
 



 
15 

public class Counter { 
  /** @imp_inv c == #calls to increment */ 
  private int c; 
   
  /** @pre none, @post none */ 
  public Counter() { c = 0; } 
   
  /** @pre none, @post none */ 
  public void increment() { c++; } 
   
  /** @pre none 
   *  @post $ret == #calls to increment() */ 
  public int counter() { return c; } 
 
} 
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package tau.software1.lecture4; 
 
public class DontUsePackageVisibility { 
  int c; 
   
  public CounterExample() { c = 0; } 
   
  public void increment() { c++; } 
   
  /** 
   * @pre none 
   * @post $ret == #calls to increment() 
   */ 
  public int counter() { return c; } 
 
} 
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•LIFOlast in first out

•pushpoppopisEmpty 
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StackOfInts s1 = new StackOfInts(); 
System.out.println("isEmpty() == " + s1.isEmpty()); 
  
s1.push(1); 
System.out.println("s1.top() == " + s1.top());  
 
s1.push(2); 
System.out.println("s1.top() == " + s1.top());  
 
s1.pop(); 
System.out.println("s1.top() == " + s1.top());  
System.out.println("isEmpty() == " + s1.isEmpty());  
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/**  @abst (i1, i2, ... , in) or () for the empty stack */ 
public class StackOfInts { 
 

/** @abst AF(this) == () */ 
public StackOfInts(){ ... } 
 
/**  @abst $ret == i1  */ 
public int top() { ... } 
 
/** @abst $ret == (AF(this) == ()) */ 
public boolean isEmpty() { ... } 
 
/** @abst AF(this) == (i2, i3, ... , in) */  
public void pop() { ... } 
 
/** @abst AF(this) == (x, i1, ... , in) */  
public void push(int x) { ... } 
 
/** @abst $ret == n */ 
public int count() { ... } 

} 
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/**  @abst (i1, i2, ... , in) or () for the empty stack */ 
public class StackOfInts { 
 

/** @abst AF(this) == () */ 
public StackOfInts(){ ... } 
 
/**  @abst $ret == i1  */ 
public int top() { ... } 
 
/** @abst $ret == (AF(this) == ()) */ 
public boolean isEmpty() { ... } 
 
/** @abst AF(this) == (i2, i3, ... , in) */  
public void pop() { ... } 
 
/** @abst AF(this) == (x, i1, ... , in) */  
public void push(int x) { ... } 
 
/** @abst $ret == n */ 
public int count() { ... } 
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/**  @abst (i1, i2, ... , in) or () for the empty stack */ 
public class StackOfInts { 
 

/** @abst AF(this) == () */ 
public StackOfInts(){ ... } 
 
/**  @abst $ret == i1  */ 
public int top() { ... } 
 
/** @abst $ret == (AF(this) == ()) */ 
public boolean isEmpty() { ... } 
 
/** @abst AF(this) == (i2, i3, ... , in) */  
public void pop() { ... } 
 
/** @abst AF(this) == (x, i1, ... , in) */  
public void push(int x) { ... } 
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/**  @abst (i1, i2, ... , in) or () for the empty stack */ 
public class StackOfInts { 
 

/** @abst AF(this) == () */ 
public StackOfInts(){ ... } 
 
/**  @abst $ret == i1  */ 
public int top() { ... } 
 
/** @abst $ret == (AF(this) == ()) */ 
public boolean isEmpty() { ... } 
 
/** @abst AF(this) == (i2, i3, ... , in) */  
public void pop() { ... } 
 
/** @abst AF(this) == (x, i1, ... , in) */  
public void push(int x) { ... } 
 
/** @abst $ret == n */ 
public int count() { ... } 

} 
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public class StackOfInts { 
 
  public static int DEFAULT_STACK_CAPACITY = 10;  
  private int[] rep; 
  private int   t; 
 
  public StackOfInts() { 
    t   = -1; 
    rep = new int[DEFAULT_STACK_CAPACITY]; 
  } 

 
  public int top() { return rep[t]; } 
 
  public boolean isEmpty() { return t == -1; } 
 
  public void pop() { t--; } 
 
  public int count() { return t + 1; } 
  ... 
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... 
public void push(int x) { 
 if (t == rep.length – 1) enlargeRep(); 
 t++; 
 rep[t] = x; 
} 
 
/** allocate storage space in rep */ 
private void enlargeRep(){ 
 int[] biggerArr = new int[rep.length * 2]; 
 System.arraycopy(rep, 0, biggerArr, 0, rep.length); 
 rep = biggerArr; 
} 

 
} 
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1 2 3 0 0 0 0 

t==1 ??? 
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1 2 3 0 0 0 0 

t==1 (2,1) 



 

AF(this) ≡ (x1, …, xn) 
                   such that ∀ i in 1,…,n we have 
                  xi = rep[t – i + 1] and 
                  n = t + 1 
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/** @imp_inv t < rep.length 
 *  @imp_inv t >= -1 
 *  @imp_inv isEmpty() || top() == rep[t] 
 *  @imp_inv isEmpty() == (t==-1) 
 */ 

public class StackOfInts { 
 

/** @imp_post $ret == rep[t] */ 

public int top() { ... } 
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public class StackOfInts { 
 
  public static int DEFAULT_STACK_CAPACITY = 10;  
  private int[] rep; 
  private int   t; 
 
  public StackOfInts() { 
    t   = -1; 
    rep = new int[DEFAULT_STACK_CAPACITY]; 
  } 
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public class StackOfInts { 
 
  public static int DEFAULT_STACK_CAPACITY = 10;  
  private int[] rep; 
  private int   t; 
 
  public StackOfInts() { 
    t   = -1; 
    rep = new int[DEFAULT_STACK_CAPACITY]; 
  } 
 
  public StackOfInts(int expectedOccupancy) { 
    t   = -1; 
    rep = new int[expectedOccupancy]; 
  } 



 

•

 

49 

public class StackOfInts { 
 
  public static int DEFAULT_STACK_CAPACITY = 10;  
  private int[] rep; 
  private int   t; 
 
  public StackOfInts() { 
    this( DEFAULT_STACK_CAPACITY ); 
  } 
 
  public StackOfInts(int expectedOccupancy) { 
    t   = -1; 
    rep = new int[expectedOccupancy]; 
  } 
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public class StackOfInts { 
 
  public static int DEFAULT_STACK_CAPACITY = 10;  
  private int[] rep; 
  private int   t; 
 
  public StackOfInts() { 
    this( DEFAULT_STACK_CAPACITY ); 
  } 
 
  public StackOfInts(int expectedOccupancy) { 
    t   = -1; 
    rep = new int[expectedOccupancy]; 
  } 
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