The shortest path between P and Q 
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Coding Session I
Write a program to move from point P to Point Q using the command
Familiar with the rectilinear movement command (MOVL)
bot.setPTPCmd(X, Y, Z, r, bot.MOVL_XYZ)
The coordinates 
	Location
	coordinates

	HOME
	(250, 0)

	Point P
	(210, 40)

	Point Q
	(290, -40)



r=0
bot.setPTPCmd(210, 40, -52.5, r, bot.MOVL_XYZ)
bot.setPTPCmd(290, -40, -52.5, r, bot.MOVL_XYZ)

The shortest path between P and Q with obstacle avoidance

[image: ]
Coding Session II
Write a program to move from point P to Point Q
· Through Vertex A, or
· Through Vertex B
The coordinates 
	Location
	coordinates

	HOME
	(250, 0)

	Point P
	(210, 40)

	Point Q
	(290, -40)

	Vertex A
	(230, 0)

	Vertex B
	(270, 0)


Through Vertex A
r=0
bot.setPTPCmd(210, 40, -52.5, r, bot.MOVL_XYZ)
bot.setPTPCmd(230, 0, -52.5, r, bot.MOVL_XYZ)
bot.setPTPCmd(290, -40, -52.5, r, bot.MOVL_XYZ)
Through Vertex B
r=0
bot.setPTPCmd(210, 40, -52.5, r, bot.MOVL_XYZ)
bot.setPTPCmd(270, 0, -52.5, r, bot.MOVL_XYZ)
bot.setPTPCmd(290, -40, -52.5, r, bot.MOVL_XYZ)
Which path is the shorter?
Find out the total length of the each path
Given points (x1, y1) and (x2, y2), the distance between two points is given by
[image: ]
[image: ]
pow() function
Python has included a built-in pow() function which allows users to calculate the exponential value.
pow(base, exponent)
the above formula can be coded as the follows
part1= pow((x2-x1), 2)
part2= pow((y2-y1), 2)
d= pow((part1 +part2), 0.5)
Coding Session III
Write a program to 
· Find out the length of the Path through A
· Find out the length of the Path through B
· Determine which is the shortest path
· Move through the shortest path accordingly
Step 1
Constants and Variables Definition
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What should be the values of the missing part in the program code segment?
Step 2
Find out the length of the Path through A
· Find out the length of the line segment of PA ( or AP)
· Find out the length of the line segment of AQ ( or QA)
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Modify the above code segment to find the length of path through B
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Step 3
Write a program code segment to find the shortest path
Study the following program
#Determine which is the shortest path
if p1 <= p2:
  print("p1 is the shortest")
else:
  print("p2 is the shortest")
Modify the above program code segment to let DOBOT move through the shortest path instead of printing out the statement about the result
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Change the location of Point P to test your program
P=(223, 12) path thru A is the shortest
p1=  86.00346949872959 (thru A)
p2=  93.22909089253541
P=(258, 8) path thru B is the shortest
p1=  101.23146506640185
p2=  59.143564651851754 (thru B)
Coding Session IV
You will often come face to face with situations where you would need to use a piece of code over and over but you don't want to write the same line of code multiple times.
List Comprehensions wherever possible to make the program shorter.
Check your program carefully and rewrite it by
· Organizing related variables (or constants) into a list
· Using for loops to minimize duplication of lines of code
Step 1: organize variables into lists
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Now we have
· xP => TerminusPQ[0][0]
· yA => StopAB[0][1]
Step 2: Use for loops to minimize duplication
Modify the program using list instead of individual variables
Step 2a: a line segment
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Step 2b: a path
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Step 2c: a compact form
Examine the similar code segment
Which part remains the same? Which part change? How does it change?
Hints: For each path (i), there are 2 line segments (j)
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Step 2d: readability
Use meaningful name for the variables and constants used
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Naming Notation
Variables: distanceSoFar, throughWhichStop
Constants: STARTING_POINT, STOP_A
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Step 2e: Tuple and List
There are 3 lists in the program. What are these?
TerminusPQ, StopAB and path
What data is only read during execution? => tuple
What data is changed during execution? => list
Coding Session V
If the rhombus is replaced by a rectangle.
Modify the program to find the shortest path
Hints: For each path (i), there are 3 line segments (j)
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Coding Session VI
[bookmark: _GoBack]A more challenging problem
The shortest path between any two points that avoids a set of obstacles
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Write a program to move from point P to Point Q through 2 obstacles
Hints: 
Each path is composed of at least 3 line segments
There are more than 2 possible paths
[image: ]
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