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Lecture Aims:

Introduction of programming concepts for the C/C++ language by 

using an example of a RPN (Reversed Polish Notation) Calculator.

Contents/Issues Addressed:

- Introduction to C/C++ programming language.

- Introduction to the concepts of classes and objects in C++.

Capabilities/Skills:

- Know the basic resources of C/C++ language. 

- Ability to create a console project in Visual Studio 2008. 

- Capacity of understanding algorithms and data structures. 

- Understanding the use of functions and mechanisms for passing 

parameters to functions in C/C++ language. 

- Students should be able to develop practical applications.



What does a RPN (Reserved Polish Notation) Calculator mean?



Classical Example of a calculator that utilizes the 

Reverse Polish Notation (RPN) 

How to create our 

own calculator using a 

programming language and 

a graphical user interface?



Creation of a new Visual Studio 2008 project type: Console 

Let’s start programming a calculator without a graphical interface



Wizard for the creation of an “Empty” Console project type

How to start the development 

of a program from scratch?



Creation of a new file, calling it by “main” and with extension “.cpp”



Implementation of the “main.cpp” file 

A pair of brackets defines 

a block of code

Basic structure of a C program

Every C program contains at least one 

function:

main

This case void main() requires no 

parameter and returns no parameter.

a block of code

The main function may have different signatures
• main()

• int main(int argc, char **argv)

• int main(int argc, char **argv, char **env)

The program execution 

starts by calling the 

main function.



Documentation and reference to programming in C and C++

How to output data in the 

screen of a console program?



Treatment of input and output (io) in a program with C language



Printing a message in the console using the C standard I/O library

\n produces a new 

line in the console.

Tells the compiler that 

the functions of the 

standard I/O library 

will be used.

Writes a string in the standard 

output of the console. 

printf is a C function that is 

part of the C standard library.

Every declaration ends with a 

semicolon, except for the bracket 

that closes a block ( } ).

What happens when 

the program is built 

(compiled and linked)?



From C codes to an executable binary file

Source:  René Müller, Introduction to the C-Language and Programming Environment, 

Winter Semester 2005/06



Printing to the console (output) the sum of two numbers

Local variables, just 

available in the scope 

of  main()

Which are the type of native 

variables and operators of the 

C/C++ programming language?



Source:  Ricardo Gutierrez-Osuna, Microprocessor-based System Design, 

Wright State University.



Source:  Ricardo Gutierrez-Osuna, Microprocessor-based System Design, 

Wright State University.



Function (function)? What is this?

How to perform a sum operation using a function?

Source:  Ricardo Gutierrez-Osuna, Microprocessor-based System Design, 

Wright State University.



Implementando uma função para executar a soma de dois números

Declaration (prototype) 

of the sum funtion

A pair of /* */ defines a 

comment that is ignored 

Calls the sum function

How to input data in C/C++ language?

The sum 

function return 

a double value

The sum function 

receives two values of 

double type in the list 

of parameters

Implementation of the 

sum function

comment that is ignored 

by the compiler



Inserting by the console (input) the two number to be added

In the scope of the RPN calculator, we 

need to input mulHple values   before 

performing operations. How to input 

an arbitrary amount of data?



Source:  Ricardo Gutierrez-Osuna, Microprocessor-based System Design, 

Wright State University.



Preparing the program to insert any amount of numbers,

and definition of a command to quit the program

What is the best strategy 

for organizing, storing and 

accessing data entered?



Data Structures

What is the most suitable 

data structure for the 

problem of RPN calculator?



The Stack Data Structure

How to implement a stack data structure using the C/C++ language?



Object Oriented Programming

How to implement a 

stack using object 

orientation in C++?



Implementing a Stack. Creating the file: “stack.h”



Implementing a Stack. Creating the file: “stack.cpp”

How to use the 

class Stack in 

the main program?



Using the Stack class in the main program to store the data

How to use an object 

of the Stack class to 

perform the operations 

with the calculator?



Implementation of addition operation using the stack data

How to ensure robustness 

in the operation of the 

calculator?



Checking for empty stack and removing the used memory

What kind of problems 

might occur in the 

implementation and 

how to avoid them?



Auxiliary function to obtain both operands of an operation 

with the handling of possible errors

What are the mechanisms for passing parameters to function in C/C++ language?



Mechanisms for passing parameters to function in C/C++
Consider the following program with a "swap" funcHon whose purpose is to exchange values   of

two integers.

Write the result of the program, i.e. what is printed by the program? 

Please, justify your answer.



Corrected Program:

Mechanisms for passing parameters to function in C/C++
Consider the following program with a "swap" funcHon whose purpose is to exchange values   of

two integers.

Program output:

It is observed that there was no exchange in the values   of two numbers. 

The reason is that the only mechanism for parameter passing to function in C/C++ is by value. 

In this mechanism, a copy of the variable value is passed for the parameter. 

The "swap" funcHon is only changing the values   of the copies, not the values   of the variables "a" and "b". 

The solution is to simulate a parameter passing by reference. This is done by passing (by value) the address of 

variables. The parameters of the "swap" function shall be pointers to integers.



Implementation of other operations on the calculator via the console



Testing the treatment of errors in the implementation of the program


