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Book code

• All book code are available at 

~cs171000/share/book

• To go to the directory from a lab machine

cd ~cs171000/share/bookcd ~cs171000/share/book

• To run a program from the directory 

(classpath include stdlib.jar)

java -cp .:* Selection < tiny.txt





Stacks

• A stack stores an array of elements but with
only two main operations:

Push: add an element to the top of the stack

Pop: remove the top element of the stack.Pop: remove the top element of the stack.

• Pop always removes the last element that’s

added to the stack. This is called LIFO (Last-
In-First-Out).



Stacks – A Familiar Example

• A can of tennis balls

– Imagine the entire can represents an array, and
each ball is an element.

– It only allows access to one element at a time:
the last element.the last element.

– If you remove the last element,
you can then access the

next-to-last element.

– There is no way to directly access
the element at the bottom.



Stacks – Another Example

• A dynamic list of tasks you perform everyday:

– Imagine you start your day by working on task A.

– At any time you may be interrupted by a co-

worker asking you for temporary help on task B.

While you work on B, someone may interrupt–While you work on B, someone may interrupt

you again for help on task C.

–When you are done with C, you will resume
working on B.

– Then you go back to work on A.

– Think about the sequence of tasks you perform.



Stacks – Any other examples?



Stack Examples



Stacks

• An element cannot be inserted to or accessed
from the middle of the array.

• The only way you modify the elements is
through the push and pop operations.

• This capability turns out to be very useful in
many programming situations.

• In a computer, the stack is an essential data

structure for handling program calls and
returns.



Stacks

• Programmer’s tool

– Arrays are typically used as data storage
structures in apps such as a database (e.g.
personal records, inventories …)

– In contrast, stacks are often used as– In contrast, stacks are often used as

programmer’s tool, and are not typically used
for data storage.















Stack: Array implementation

• Underflow: what happens if pop from an 

empty stack?

– Throw exception

• Overflow: what happens if push to a full • Overflow: what happens if push to a full 

stack?

– Use resizing array









Stack: Array Implementation

• What’s the cost of pushing/adding to a stack 

of size N?

– Case 1: array resizing not required

– Case 2: array resizing required– Case 2: array resizing required

























Stack: Resizing Array 

Implementation

• ResizingArrayStack.java



Today

• Quick note on running book code

• Stacks

• Coming up• Coming up

– Applications using stack

– Queues


