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operation description
Counter(id, maxCount) MaxXCOUNT s i g« adgl lain A0 26 b s op lods (o L H]
c.increment() ol MAXCOUNT b wlu i lain o gl Jfo cpply G s3I0 & C o lods lain (sl )
c.value() C i lais I pss (500
str(c) “id: value’ o, ¢ Cop lads ;I (slaids, (iyles
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class Counter:

def __init__(self, id, maxCount):
self._name = id
self._maxCount = maxcCount
self._count = 0

def increment(self):
if self._count < self._maxCount:
self._count += 1

def value(self):
return self._count

def __eq__(self, other):
return self._count == other._count

def __ge__(self, other):

return self._count >= other._count o
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mutable immutable
Picture Charge
Histogram Color
Turtle Stopwatch
StockAccount Complex
counter String
Arrays primitive types
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def mandel(z0, 1imit=255): -
for t in range(limit): Aol 5l ol JICLT o )57 ool O
if abs(z) > 2.0: return t DB kS |) ).iQLaA 43‘935“\545"}9’ CP)S Sgdme O
z =z * z]+ 20

— Lol 0,5 s 3590 40 SIS g0 bbase 40 Ll Lol O
return 1imit

RY WK ET NV SIS CRR VI PIPRAR V-V S 1 I VR ¥

TRQA - (518) 100 33w — H5600 8hb — PTG b (g asby



GIAs0) buwslg :)lsp Slasls god

ls 35,15 olasl Sl slael 1 gladlss . poles dcgomo O

operation special method description
. s B g
Vector(a) __init__(self, a) ﬂd&ﬂﬁ(ﬁ”%}GQw’wqu}“4/;:;i
x[1] __getitem__(self, 1) X )7 ;1 Pl 57 0 eolain
X +Yy __add__(self, other) Y 9 X ,hp g5 goasn
X -y __sub__(self, other) Y 9 X lyp 95 Jubl&5
x.dot(y) Y 9 X ,hp o sl opd

x.scale(alpha)

x.direction()
abs (x)
Ten(x)
str(a)

__abs__(self)
__len__(self)
__str__(self)
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def ma1n(): % python vector.py

xCoords = [1.0, 2.0, 3.0, 4.0] X = [1.0, 2.0, 3.0, 4.0]

yCoords = [5.0, 2.0, 4.0, 1.0] y - [5.0, 2.0, 4.0, 1.0]
x +y = [6.0, 4.0, 7.0, 5.0]

X = Vector(xCoords) 10 - [10.0, 20.0, 30.0, 40.0

y = Vector(yCoords) * [10.0,20.0, 300, 40.0]
| x | = 5.477225575051661

print(‘x = + str(x)) <x, y> = 25.0

print(‘y = + str(y)) |x — y| = 5.0990195135927845

print(‘x + vy =+ str(x + vy)) -

print(‘10x = ' + str(x.scale(10.0)))

print(‘|x]| = 7 4+ str(abs(x)))

print(‘<x, y> ="~ + str(x.dot(y)))

print(‘|x - y| =" + str(abs(x - y)))

if _name__ == ‘__main__":
main()
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class vector:
def __init__(self, a):

self._coords = al:]
self._n = len(a)

o N .o,
SHMUpdT (pposld jobin 4 (265 i N 5]

def __getitem__(self, 1):
return self._coords[i]

def __add__(self, other):
result = [0] * self._n
for i in range(self._n):
result[i] = self._coords[i] + other._coords[i]
return Vector(result)

def __sub__(self, other):
result = [0] * self._n
for i in range(self._n):
result[i] = self._coords[i] - other._coords[i]
return vector(result)
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def scale(self, alpha):
result = [0] * self._n
for i in range(self._n):
result[i] = alpha * self._coords[i]
return vector(result)

def __dot__(self, other):
result = 0
for i in range(self._n):
result += self._coords[i] * other._coords[i]
return result

def direction(self):
return self.scale(1.0 / abs(self))

def __str_ (self):
return str(self._coords)

def __len__(self):
return self._n
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class Vector:

def __init__(self, a):
self._coords = tuple(a)
self._n = Ten(a)

def __getitem__(self, 1):
return self._coords[i]

def __add__(self, other):
result = [0] * self._n
for i in range(self._n):
result[i] = self._coords[i] + other._coords[i]
return Vector(result)

def __sub__(self, other):
result = [0] * self._n
for i in range(self._n):
result[i] = self._coords[i] - other._coords[i]
return vector(result)
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operation special method description
X + Yy __add__(self, other) Y 5 X gsase
X -y __sub__(self, other) Y 9 X Juol&
X ¥y __mul__(self, other) Y 9 X ool
X *% y __pow__(self, other) Y oly ¢ X
X /'y __truediv__(self, other) Y 9 X crawdy, b
X //y _ _floordiv__(self, other) Y 5 X by b i
X %y __mod__(self, other) Y 1 X ruuii o pilasdl
+X __pos__(self) X
-X __neg__(self) X ;2
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operation special method description
X ==y __eg__(self, other) Y 9 X ol w,p
X =y __ne__(self, other) Y 9 X (s9lus e
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class Charge:

(x,y)
def __eq__(self, other): *\ 5 2
if self._rx != other._rx: return False w7 \/(x —r)t+ =)
if self._ry != other._ry: return False
if self._q != other._q : return False @
return True

(Tx' Ty)

def __ne__(self, other):
return not self.__eq__(other)
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class Charge LS}L*’M)Q ol L_g)’l.wodl.;% )9_[5_“ a O
def __hash__(self): s —ed 0O slais (o> bl sl

a = (self._rx, self._ry, self._q) VLY LS}L““L‘.*.?. b_hash_()

return hash(a)
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operation special method description
X <y __1t__(self, other) Scawl Y ;1 gllagl X 4T
X <=y __le__(self, other) Scawl Y (solwe § 5 lagl X 4T
X > Y __gt__(self, other) scul Y 51 g Su X 4T
X >= Y __ge__(self, other) sl Y (solws 4 S0 X 4T
c'Ia?_?.Counter: .od..i)l.mi) JL@ -

def __T1t__(self, other): return self._count < other._count
def _Te__(self, other): return self._count <= other._count
def _eq__(self, other): return self._count == other._count
def __ne__(self, other): return self._count != other._count
def _gt__(self, other): return self._count > other._count

def _ge__(self, other): return self._count >= other._count _ . ) o
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def square(x):
return x * X

def integrate(f, a, b, n=1000):

total = 0.0

dt = 1.0 * (b - a) / n
for i 1in range(n):

total += dt
return total

*fla+ (1 + 0.5) * dt)

el

a

[ M

b
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class Counter: from counter import Counter

def __init__(self, id, maxCount):

self. name = +d class MyCounter(Counter):

self._maxCount = maxCount def __init__(self, id, maxCount):
self._count = 0 super().__init__(id, maxCount)
def increment(self): def increment(self):
if self._count < self._maxCount: self._count = (self._count + 1) %
self._count += 1 self._maxCount
def value(self): def main(Q):
return self._count c = MyCounter(‘counterl’, 5)
for i in range(13):
def _eq__(self, other): print(c.value(), end=‘ )
return self._count == other._count c.increment()
def _ge__(self, other): if  name == °
return self._count >= other._count _Eain(s_ 5 python mycounter.py
0123401234012
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def __add__(self, other):
if len(self) != len(other):
raise Exception(‘vectors have different dimensions’)

result = [0] * self._n
for i in range(self._n):

result[i] = self._coords[i] + other._coords[i]
return Vector(result)
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def increment(self):
1f self._count < self._maxCount:
self._count += 1

assert self._count >= 0, ‘Negative count detected’

TRQA - (518) 100 33w — H5600 8hb — PTG b (g asby



