CS 132 April 11, 2008
Recursion
Exercise: 
Add a function number(int) to count the # of occurrences of an integer in a linked list as in assignment 6.

int number(nodeType* theList, int num)

{

   if (theList==NULL) 

     return 0;

   else 

     if (theList->info ==num)

        return 1 + number(theList->link, num);

     else return number(theList->link, num); 

}
Now add it to linkedListType
Dilemma:

· Functions in main do not have access to the structure of  an object (array or linked list).

· A recursive function needs this access to break down into a “smaller” version.
Resolution:

· A helper function private to the class.
Calling number in main:

int main()

{

   linkedListType list;

   ...

   cout << list.number(3);

}

Definition in linkedListType

template<class Type>
class linkedListType

{

public:

   int number(const Type& countItem);                    //accessiblc from main()

private:

   int recNumber(nodeType *list, const Type& countItem); //inaccessible from main()

};

template<class Type>
int  linkedListType::number(const Type& countItem)

{

   return recNumber(first, countItem); //helper function for recursive call

}

template

int  linkedListType::recNumber(nodeType *list, const Type& countItem)

{

   if (list==NULL) 

     return 0;

   else 

     if (list->info ==countItem)

        return 1 + recNumber(list->link, countItem);

     else return recNumber(list->link)
}

Analog for orderedListType

Calling number in main:

int main()

{

   orderedListType list;

   ...

   cout << list.number(3);

}

Definition in orderedListType
template<class Type>
class orderedListType

{

public:

   int number(const Type& countItem);  //acsessible from main()

private:

   int recNumber(int first, int last, const Type& countItem);     //inacsessible from main()

};

template<class Type>
int  linkedListType::number(const Type& countItem)

{

   return recNumber(0, length -1, countItem); //helper function for recursive call

}

template<class Type>
int  linkedListType::recNumber(int first, int last, const Type& countItem)

{

   if (first > last) 

     return 0;

   else 

     if (list[first] ==countItem)

        return 1 + recNumber(first+1, last, countItem);

     else return recNumber(first+1, last, countItem)

}

