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GENERAL FEATURES

 One of the most interesting features of Logo the
microworld which is also called Turtle’s geometry.

 In Microworlds, there is a turtle that lives in the
screen and corresponds to our commands
(primitives available in the vocabulary of Logo, or
procedures defined by the user).
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 The effects of Logo commands on the turtle are
visible on the screen. The turtle can design
geometrical shapes and other patterns in the screen
by depicting its trace as it moves on the page.

 The most important instructions of Logo are those
which change the turtle’s state as well as modify the
graphics in the screen.
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EXAMPLE
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pd
forward 100 right 90
forward 100 right 90
forward 100 right 90
forward 100 right 90

pd
fd 100 rt 90
fd 100 rt 90
fd 100 rt 90
fd 100 rt 90

To draw a square that has a side of 100 steps



EXAMPLE
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pd
forward 100 right 120
forward 100 right 120
forward 100 right 120

pd
fd 100 rt 120
fd 100 rt 120
fd 100 rt 120

To draw an equilateral triangle which has a side of 100 steps



THE REPEAT COMMAND

 If we study carefully the previous examples, we can
easily observe that there are sets of commands that
are repeated for a number of times e.g.
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forward 100 right 90
forward 100 right 90
forward 100 right 90
forward 100 right 90

forward 100 right 120
forward 100 right 120
forward 100 right 120



THE REPEAT COMMAND

 As a shortcut, we can use the repeat command, that
is a primitive which accepts a list of instructions
inside square brackets [ ] and specifies the number
of iterations to be executed e.g.
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repeat 4 [forward 100 right 90]

repeat 3 [forward 100 right 120]

To create a square with 100 steps size

To create a triangle with 100 steps size



THE FULL PATH THEOREM

 We notice that the turtle either draws a square or a
triangle, it rotates constantly 360 degrees in total.

 Therefore, for a turtle to make a complete rotation
in order to draw a closed polygon, it needs to be
rotated 360 degrees in total.
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FULL PATH THEOREM

A turtle must totally rotate 360 degrees in order to complete its route 
around a closed shape as well as return to its initial position and 

direction. 



EXAMPLES
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repeat 5 [fd 100 rt 72] repeat 8 [fd 100 rt 45]repeat 6 [fd 100 rt 60]



THE DESIGN OF A STAR

 To draw a star (with at least 5 apexes), the turtle should make
at least 2 complete rotations of 360 degrees each, that
means 720 degrees.
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repeat 5 [fd 100 rt 144] repeat 9 [fd 100 rt 80]



 To draw stars with a greater number of apexes, we should
cover more than 2 complete rotations.

 For example, 3 complete rotations are equal to 3 * 360 = 1080
degrees
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repeat 10 [fd 100 rt 108] repeat 20 [fd 100 rt 54]



GENERALIZATION OF
THE FULL PATH THEOREM
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FULL PATH THEOREM

A turtle must rotate totally 360 degrees or a multiple of 360 
degrees (e.g. 720, 1080 etc.) in order to complete its route 

around a closed shape as well as return to its initial position 
and direction.



NESTED STRUCTURE

 We can design more complex and impressive shapes when we
draw the same shape repeatedly in conjunction with what
the full path theorem defines (full rotation of 360 degrees).
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repeat 5 [ repeat 4 [ fd 100 rt 90 ] rt 72]

Square design = 4 * 90 degrees

A complete rotation = 5 * 72 = 360 degrees


