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 Introduction to computer algorithm :

Before getting started in computer graphics algorithms we need to know what the term 'computer algorithm' means. An algorithm is any well-defined computational procedure that takes some values as input and produces some values as output. Like a cooking recipe, an algorithm provides a step-by-step method for solving a computational problem. Unlike programs, algorithms are not dependent on a particular programming language, machine, system, or compiler (usually described using natural language and pseudo code). They are mathematical entities, which can be thought of as running on some sort of idealized computer with an infinite random access memory and an unlimited word size. Algorithm design is all about the mathematical theory behind the design of good programs. The process of writing an algorithm is just taking your problem, and breaking it down, abstracting it to be able to be solved without a computer. Then you can translate those steps into code. 

Computer algorithm has the following features: 
– A detailed step-by-step instruction. 
– ”No ambiguity” - no fuzz! 
– Careful specification of the input and the output. 

Note that: 
• The same algorithm may be represented in many different ways 
• Several [different] algorithms may exist for solving a particular 
problem 
• Algorithms for the same problem can be based on very different 
ideas and have very different properties.


The following algorithms will deal with drawing straight lines, circles, arcs and different figures.
First, to draw any figure we need to the following aspects:
1- Determine the arithmetic relations and operators to draw the figure.
2- Determine the start point of the draw.
3- Find the others points to draw the figure, that by find:
- The amount of increasing of new x, y from the old one. It's must be regular or dependents. 
- Find the number of points that required to draw ( find number of iterations of loop to draw).
- Find the stop condition of loop .








Line Drawing Algorithms
The straight line is the simplest geometric figure. Its explicit equation is: 
y = ax + b 
where a is the slope and b is the y-intercept. We have the coordinates of the two endpoints (x1 ,y1 ) and (x2 ,y2 ) of line, therefore it is easy to express a and b in terms of the endpoints.
The slope a is simply (y2 − y1 )/(x2 − x1 )orΔy/Δx. The value of b is obtained from y1 = a * x1 + b, which implies:
Our first algorithm uses (x1 ,y1 ) and (x2 ,y2 ) to compute a and b, and then executes loop as in algorithm (1). However, this loop is very slow because it uses multiplications and also because it works with real quantities that have to be rounded to integers. A better algorithm should use just additions/subtractions and just integers.
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