· No classes next week. One makeup class on Friday, Nov. 5th. The regularly scheduled class will go from 1:30 pm to 4:00 pm with a 15 minute break at 2:45pm.

· http://www.stmarys.ca/academic/science/compsci/
Stack

· Also known as LIFO lists. LIFO stands for Last In First Out.

· All the operations are done at the top of the stack

· Add (sometimes known as push) operation inserts an item at the top of the stack.

· Delete (sometimes knows as pop) operation deletes from the top of the stack

· The operation top allows you to look at the item on the top of the stack.

· The stacks are special types of lists.

· That means we can derive them from the general class of lists.

· OOP languages usually provide three features: encapsulation, inheritance, and polymorphism.

· Encapsulation means encapsulating operations and data in the definition of the object. The access is restricted through public members.

· Inheritance allows us to derive new classes from existing classes.

· We can derive a stack from a list.

· Derived object inherits all the features of the base object.

· Base object: List

· Derived object: Stack

class Stack : List

{

};

· The above definition means that all the members of a list type are also going to member of the Stack type.

· By default all the inherited members will be private.

· All the private members of List are not accessible in the member functions of stack.

· All the public and protected members of List are accessible to the member functions of Stack.

Stack(int MaxStackSize = 10)

        : LinearList<T> (MaxStackSize) {}

· The constructor for a class, should typically construct the base class as well as the data members.

· In the code above, the stack constructor constructs the LinearList before entering the body of the function.

· If we don’t make the explicit call to the constructor, a call to the default constructor will be made


Stack(int MaxStackSize = 10){}

· Same as


Stack(int MaxStackSize = 10)

        : LinearList<T> () {}

· One of the ends of the list should be designated as the top.

· If we use the first element as the top:

· The code for Add will be:

· Insert(0,item); // O(n)

· The code for the Delete will be

· Delete(1,item); // O(n)

· The code for Top will be

· Find(1,item), return item; // O(1)

· It doesn’t make sense to have linear time for any of the operations on stack.

· If we designate the last item as the top:

· The code for Add will be

· Insert(Length(),item); // O(1)

· The code for Delete will be:

· Delete(Length(),item); // O(1)

· The code for the top will be

· Find(Length(),item), return item; // O(1)

· So designating the last item as the top provides constant time operations.

· What will be the time complexity if we used the Chain instead of LinearList?

· Same code will work, but the time requirements will be higher.

· If the Stack is derived from the Chain we should designate first item as the top of the stack. That will make sure all the operations are constant time.

· If we use OUR DoubleList, we can designate either the first or the last as the top of the stack.

· Note that the private member of DoubleList called length is no accessible in Stack, we have to use Length()

· Or length function is inline so it’s implementation is really fast

· How can you tell if a function is inline

template <class T>

inline int DoubleList<T>::Length()

{


return length;

}

· If the function is mentioned inside the class, the compiler will make it inline

template <class T>

class DoubleList

{

…

…


int Length(){return length;}

};

