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The purpose of this software design exercise is to write a Python program that cre-
ates, uses, and tests an ADT that stores circles. The program consist of the following
files: CircleADT.py, Statistics.py, testCircles.py and Makefile, as shown in Ap-
pendices A to C.

Roadmap of the report.

Testing of the Original Program

Body of the report, including additional sections.
...
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A Code for CircleADT.py

## @ f i l e Box3D . py
# @ t i t l e Box3D
# @author Mustafa Haddara , S teven Palmer
# @date 1/8/2017

## @br i e f This c l a s s r e p r e s e n t s a r e c t a n g l e .
# @de t a i l s This c l a s s r e p r e s e n t s a r e c t a n g l e as ( x , y , z ) c oo r d i na t e r e p r e s e n t i n g t h e
# f ron t−f a c i n g top− l e f t corner , and a (w, h , d ) t u p l e r e p r e s e n t i n g t h e width , h e i g h t and dep th .
class Box3D( ob j e c t ) :

## enum va l u e FRONT
FRONT = 0
## enum va l u e TOP
TOP = 1
## enum va l u e SIDE
SIDE = 2

## @br i e f Cons t ruc to r f o r Box3D
# @de t a i l s Cons t ruc to r a c c e p t s two parameters f o r t h e top l e f t corner and s i z e d imens ions .
# @param corner ( x , y , z ) t u p l e f o r t h e top l e f t corner .
# @param s i z e (w , h , d ) t u p l e c on t a i n i n g t h e width , h e i g h t and dep th .
def i n i t ( s e l f , corner , s i z e ) :

i f l en ( corner ) != 3 or l en ( s i z e ) != 3 :
raise ValueError ( ” Inva l i d argument s i z e ” )

# doub l e under score ( ) b e f o r e t h e i d e n t i f i e r i s python conven t i on
# f o r p r i v a t e v a r i a b l e s
s e l f . f rontTopLef tCorner = corner
s e l f . d imens ions = s i z e

## @br i e f Returns t h e f r o n t top l e f t corner t u p l e .
# @return ( x , y , z ) t u p l e f o r t h e top l e f t corner .
def getFrontTopLeftCorner ( s e l f ) :

return s e l f . f rontTopLef tCorner

## @br i e f S e t s t h e f r o n t top l e f t corner .
# @param newCorner : ( x , y , z ) t u p l e f o r t h e f r o n t top l e f t corner
def setFrontTopLeftCorner ( s e l f , newCorner ) :

s e l f . f rontTopLef tCorner = newCorner

## @br i e f Gets width , h e i g h t and dep th .
# @return (w, h , d ) t u p l e c on t a i n i n g t h e width , h e i g h t and dep th .
def getDimensions ( s e l f ) :

return s e l f . d imens ions

## @br i e f S e t s width , h e i g h t and dep th .
# @param dimens ions (w, h , d ) t u p l e c on t a i n i n g t h e width , h e i g h t and dep th .
def setDimensions ( s e l f , newSize ) :

s e l f . d imens ions = newSize

## @br i e f This f u n c t i o n s e t s t h e d imens ions o f t h e g i v en f a c e .
# @param fa c e Face o f t h e box : FRONT or TOP or SIDE .
# @return ( width , h e i g h t )
def getDimensionsOfFace ( s e l f , f a c e ) :

i f f a c e == Box3D .FRONT:
width , he ight = s e l f . d imens ions [ 0 ] , s e l f . d imens ions [ 1 ] # w, h

e l i f f a c e == Box3D .TOP:
width , he ight = s e l f . d imens ions [ 0 ] , s e l f . d imens ions [ 2 ] # w, d

e l i f f a c e == Box3D . SIDE :
width , he ight = s e l f . d imens ions [ 1 ] , s e l f . d imens ions [ 2 ] # h , d

else :
raise ValueError ( ” Inva l i d ‘ face ‘ argument” )

return width , he ight

## @br i e f This f u n c t i o n c a l c u l a t e s t h e area o f t h e g i v en f a c e .
# @param fa c e Face o f t h e box : FRONT or TOP or SIDE .
# @return Area o f t h e g i v en f a c e .
def getAreaOfFace ( s e l f , f a c e ) :

width , he ight = s e l f . getDimensionsOfFace ( f a c e )
return width ∗ he ight
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## @br i e f This f u n c t i o n c a l c u l a t e s t h e pe r ime t e r o f t h e g i v en f a c e .
# @param fa c e Face o f t h e box : FRONT or TOP or SIDE .
# @return Per imeter o f t h e g i v en f a c e .
def getPerimeterOfFace ( s e l f , f a c e ) :

width , he ight = s e l f . getDimensionsOfFace ( f a c e )
return 2 ∗ ( width + he ight )

## @br i e f This f u n c t i o n c a l c u l a t e s t h e volume o f t h e r e c t a n g l e .
# @return Volume o f t h e r e c t a n g l e .
def getVolume ( s e l f ) :

width , height , depth = s e l f . d imens ions
return width ∗ he ight ∗ depth

## @br i e f This f u n c t i o n c a l c u l a t e s t h e s u r f a c e area o f t h e r e c t a n g l e .
# @return Sur face area o f t h e r e c t a n g l e .
def getSur faceArea ( s e l f ) :

sur faceArea = 0
for f a c e in (Box3D .FRONT, Box3D .TOP, Box3D . SIDE) :

sur faceArea += (2 ∗ s e l f . getAreaOfFace ( f a c e ) )
return sur faceArea

## @br i e f Example o f c l a s s usage .
i f name == ’ ma in ’ :

b = Box3D( (1 , 1 , 1 ) , ( 2 , 2 , 2 ) )
print b . getSur faceArea ( )
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other appendicies
....
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B Code for testCircles.c

## @ f i l e pointADT . py
# @author Gurankash Singh
# @br i e f Prov ide s t h e PointT ADT c l a s s f o r r e p r e s e n t i n g 2D po i n t s
# @date 30 Jan 2017

from math import ∗

##@br i e f An ADT t h a t r e s p r e s e n t s a 2D po in t
class pointT :

## @br i e f PointT c on s t r u c t o r
# @de t a i l s I n i t i a l i z e s a PointT o b j e c t w i th a c a r t e s i a n coo r d i na t e
# @param x The x coo r d i na t e o f t h e po i n t
# @param y The y coo r d i na t e o f t h e po i n t
def i n i t ( s e l f , x , y ) :

s e l f . x c = x
s e l f . y c = y

## @br i e f Gets t h e x c oo r d i na t e o f t h e po i n t
# @return The x coo r d i na t e o f t h e po i n t
def xcoord ( s e l f ) :

return s e l f . x c

## @br i e f Gets t h e y c oo r d i na t e o f t h e po i n t
# @return The y coo r d i na t e o f t h e po i n t
def ycoord ( s e l f ) :

return s e l f . y c

## @br i e f Determines t h e d i s t a n c e between 2 p o i n t s
# @de t a i l s Uses py thagorean theorem
# @param p Another po i n t
# @return The d i s t a n c e between the g i v en p o i n t s

def d i s t ( s e l f , p ) :
xDist = s e l f . x c − p . xcoord ( )
yDist = s e l f . y c − p . ycoord ( )
return sq r t ( xDist ∗∗ 2 + yDist ∗∗ 2)
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C Makefile

PY = python
PYFLAGS =
DOC = doxygen
DOCFLAGS =
DOCCONFIG = boxdoc

SRC = Box3D . py

.PHONY: a l l prog doc c l ean

prog :
$ (PY) $ (PYFLAGS) $ (SRC)

doc :
$ (DOC) $ (DOCFLAGS) $ (DOCCONFIG)
cd l a t ex && $ (MAKE)

a l l : prog doc

c l ean :
rm −r f html
rm −r f l a t ex
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D Partner’s Code

## @ f i l e pointADT . py
# @author Gurankash Singh
# @br i e f Prov ide s t h e PointMass ADT c l a s s f o r r e p r e s e n t i n g po i n t masses
# @date 30 Jan 2017

from PointADT import ∗

##@br i e f An ADT t h a t r e s p r e s e n t s a 2D po in t
class pointMassT :

UNIVERSAL G = 6.672 e−11

## @br i e f PointMassT c on s t r u c t o r
# @de t a i l s I n i t i a l i z e s a PointMassT o b j e c t w i th a po i n t and co r r e spond ing mass v a l u e
# @param p The c oo r d i n a t e s o f t h e po i n t t ype pointT
# @param m The mass v a l u e
def i n i t ( s e l f , p , m) :

s e l f . p t = p
s e l f . ms = m

## @br i e f Gets t h e c o o r d i n a t e s o f t h e po i n t
# @return The po in t o f t ype pointT
def point ( s e l f ) :

return s e l f . p t

## @br i e f Gets t h e mass t h e po i n t
# @return The the mass v a l u e
def mval ( s e l f ) :

return s e l f . ms

## @br i e f Determines t h e f o r c e between 2 po in t masses
# @de t a i l s Uses t h e f o r c e formula w i th Universa lG con s t an t
# @param p Another po i n t mass
# @return The f o r c e between the g i v en po i n t masses

def f o r c e ( s e l f , p ) :
m = s e l f . ms ∗ p . mval ( )
r = d i s t ( s e l f . pt , po int (p) )
return UNIVERSAL G ∗ m / ( r ∗∗ 2)

## @br i e f Determines t h e f o r c e v e c t o r between the 2 po i n t masses
# @de t a i l s Uses t h e f o r c e v e c t o r formula
# @param p Another po i n t mass
# @return The f o r c e v e c t o r

def Fx( s e l f , p ) :
xDist = point (p) . xcoord ( ) − s e l f . p t . xcoord ( )
r = d i s t ( s e l f . pt , po int (p) )
return s e l f . f o r c e (p) ∗ ( xDist / r )

This code can also be found at the following link:
Link
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https://gitlab.cas.mcmaster.ca/smiths/se2aa4_cs2me3/tree/master/Tutorials/T4/src/PointMassADT.py
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