


Using Turtle

The Python turtle is a fast way of drawing computer graphics through code.  Turtle will interpret your text-based commands and “draw” them on the screen.
To start with turtle, we must tell the interpreter that we wish to use the turtle library.  The first thing you require in your program, therefore is:
import turtle


The turtle starts in the middle of the screen facing right, and draws a line as it travels.  We can demonstrate this by moving the turtle forward.  The turtle moves in a small graphical unit – pixels.  We will start by moving the turtle 150 pixels forward by adding this to our program:turtle.forward(150)


Test the program.  You should see something that looks like:
[image: ]
Note that the arrow points in the direction that the turtle is currently facing.  We may change the direction the turtle faces with turtle.left or turtle.right, and giving a number of degrees.  For reference, 90 degrees is a quarter turn, and 180 degrees a half turn.  Test this now by adding the following to the program:turtle.right(90)


Run the program again.  You should notice that the same line has been drawn, but now the turtle is facing directly south instead of right.
[image: ]
If we draw another line after this point, we should see a second line directly south.  Testing this with a secondturtle.forward(150)


Now gives: 

[image: ]
We always move the turtle forwards, but change the direction it faces.  If we rotate the turtle right a further 90 degrees, it will be facing west.  This rotation is relative to the direction it is currently facing; south, and not its start position!
Using this information, we can complete the entire square by moving forwards then rotating 90 degrees.import turtle

turtle.forward(150)
turtle.right(90)

turtle.forward(150)
turtle.right(90)

turtle.forward(150)
turtle.right(90)

turtle.forward(150)








[image: ]
Exercise: use this knowledge to draw an equilateral triangle.  An equilateral triangle has sides of exactly equal length, and rotation angles of 120 degrees.  If correct, it should look something like:
[image: ]
You may not wish to draw constantly, or you may simply wish to move the turtle to another position.  This introduces the notion of the “pen” – the pen is either down (drawing lines) or up (not drawing lines).turtle.pendown()


turtle.penup()


We can use this in the square example detailed previously to leave only two parallel lines:
import turtle

turtle.forward(150)
turtle.right(90)

turtle.penup()
turtle.forward(150)
turtle.right(90)

turtle.pendown()
turtle.forward(150)







[image: ]
As a more advanced example utilising a while loop, a dashed line may be created.  This code uses a while loop, and draws a 10px line, then a 10px gap, repeating 15 times:
import turtle

count = 0
while (count < 15):
    
   turtle.pendown()
   turtle.forward(10)
   
   turtle.penup()
   turtle.forward(10)
   count = count + 1







[image: ]
Exercise: utilising the previous examples, draw a dashed square comprising 8 dashes per side:
[image: ]
You may also move the turtle to an exact, specified position using setpos.  The turtle starts at (0, 0), but you can change this like so:import turtle

turtle.forward(150)

turtle.penup()
turtle.setpos(0, 150)
turtle.pendown()

turtle.forward(150)






Which gives:
[image: ]
Note that the pen’s state will still be considered when you move the turtle using setpos, i.e. using setpos with the pen down will still draw a line.  The turtle will not rotate when setpos is used; it will remain facing the same direction.





Exercise: draw a 6 point star.  You will almost certainly need to “lift” the pen to complete this.  It should look similar to:
[image: ]
Almost any shape can be drawn in the fashion described here.  Drawing curves, or curved shapes, however, takes a little thinking about.  While turtle.circle() exists for simplicity, it is worth considering how a curve may be drawn manually, and that requires some understanding of the underlying geometry.  A circle comprises 360 degrees, and may be considered a run of small “lines”.  By using this approach, we may consider moving the turtle forward by 1px, then rotating it by 1 degree as so:import turtle

count = 0
while (count < 360):
    turtle.forward(1)
    turtle.right(1)
    count = count + 1





[image: ]
Exercise: use this principle to create a series of 4 joined semicircles to look like:
[image: ]
Exercise: Write at least 5 letters of your name with Turtle.  If your name is significantly longer than 5 characters you may abbreviate (to at least 5 characters), or if your name is fairly short, you may include some of your surname to reach at least 5 characters.
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