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class Polynomial:
def init (self, *coefs):
if not coefs:

coefs = (9,)

self.deg
self.str

Polynomial. calculate_deg (coefs)
Polynomial. calculate_str (coefs, self.deg)

self.coefs = coefs[:self.deg + 1]
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@staticmethod

def _calculate_deg (coefs):
nonzeros = tuple(i for i, c in enumerate(coefs) if c)
degree = nonzeros[-1] if nonzeros else ©

return degree

@staticmethod
def calculate str (coefs, deg):
str_elements = ['%dx*%d' % (c, i) for i, c in enumerate(coefs)]

str_elements[@] = str_elements[0][:-3]

if deg > O:
str_elements[1] = str_elements[1][:-2]
str_elements = [elem for elem in str_elements if not ¢
elem.startswith('0"')]
str_elements = [elem[1:] if elem.startswith('lx') else elem for elem «
in str_elements]

return ' + '.join(reversed(str_elements))

:Polynomial 'v9Im 2INNX7? NINNAIT 190N 2'X]

Polynomial(4, 6, 8) # f(x) = 8x"2 + 6X + 4
Polynomial(4, 6, 8, 0, 0) # g(x) = 8x"2 + 6X + 4

Polynomial() # h(x) = @ (for every x)
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30 | def _ str_ (self):
31 return self.str
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>>> p = Polynomial(6, 0, 2, 1)
>>> print 'p(x) = %s' % str(p)

p(x) = X3 + 2x"2 + 6
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32 | def __len_ (self):
33 return self.deg

narT

>>> f = Polynomial(3, @, 0, 1, 0, 0, 0)
>>> print 'degree of f is %d' % len(f)

degree of f is 3
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34 | def __nonzero__ (self):
35 return not (self.deg == @ and self.coefs[@] == 0)
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>>> z = Polynomial(®@)
>>> if z:
oo print 'z(x) = %s' % str(z)

... else:
ce print 'z(x) zero polynomial'
z(x) = zero polynomial
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36 | def _ call (self, x):

37 horner = lambda val, c: ¢ + x * val
38
39 return reduce(horner, reversed(self.coefs))
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f = Polynomial(3, 1) # f(x) = x + 3
f(4)

id = Polynomial(@, 1) # id(x) = x
id(42)

N2OIN Lg-1 f NINPADN [NINA NIYY NINK ANPAID NNXIN 2V N7VID NNXK AYAI9Y )2 NNTAIN NIYZAI9 NAdN
AIVIDIXD NONNI NI'N N'N N NDO0I N7AIN N'UNRNN AV NN NIYPAD NAdNYT f(g(x)) :nwwn? xn gy f
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NNV AT nYnmM ANIX __call__ nTimn =%y ,[amd  ,nIwsRnn

nnarT

f = Polynomial(3, 1) # f(x)
g = Polynomial(@, @, 1) # g(x)
f(g(5))

g(f(5))
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40 | def __eq__(self, other):

41 if not isinstance(other, Polynomial):
42 return False
43

44 return (self.deg == other.deg) and (self.coefs == other.coefs)

Python > N1y [NONn .__eq__ NTINNA NXXIMY N'DOINN N2UIYWND VTAM 1N D'OPMAIN 1A [INIY-'K ,Y'NON 91X
DMIYID Y 1Y MWD 'R DX WII9NA 1A LD DX .NIAT 2 DN K71 0NY DY D'0ptaiR v NMyoNn
NNV N7 AWNM DNIN __eq_ DX 7191 self DI'7190 02X 2V [INIWD N0I9IK ;INTIZN ATINNN NIY¥IKA

45 | def _ ne_ (self, other):
46 return not (self == other)
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>>> f = Polynomial(3,
>>> g = Polynomial(3,

>>> f==g
True
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p(x) = Ox* + 0x* + 2x* + 4x + 1 :01*7190 7V 795 D'W'DUN DN 'KY 'NANY 77 ;09X MTn WA
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47 | def pad _to (self, size):
48 return self.coefs + (0,) * (size - len(self.coefs))
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= (f+g)(x) & flx) +g(x)
= (f-g)(x) & f(x) —glx)
= (f-g)(x) = f(x) - g(x)

T 7un 1T 0'MIY7I9N MTENn NNTO DX IMT [91IX2 N1 NANA TR D719 10N7 IX DMIIY7I9 1Y 12N 11'KIDA
:0IYD ,|> DX ,|UINM .NNTOQ D'MKIN NINIZNA D'ATZA NINONA IX NIN2NA NWYNY 110'NNI 1IANN NI7IYD

49 | def __add__ (self, other):

50 if not isinstance(other, Polynomial):

51 raise TypeError('Right hand of operator should be a Polynomial+!
instance')

52
53 padded self = self. pad to (len(other.coefs))
54 padded other = other. pad to (len(self.coefs))
55
56 coefs = (a + b for a, b in zip(padded_self, padded_other))
57
58 return Polynomial(*coefs)

59 | def __sub__ (self, other):

60 if not isinstance(other, Polynomial):

61 raise TypeError('Right hand of operator should be a Polynomial+!
instance')

62
63 padded self = self. pad to (len(other.coefs))
64 padded _other = other. pad_to_(len(self.coefs))
65
66 coefs = (a - b for a, b in zip(padded self, padded other))
67
68 return Polynomial(*coefs)
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69 | def mul (self, other):

70 if isinstance(other, Polynomial):

71 coefs = [0] * (self.deg + other.deg + 1)
72

73 for i, a in enumerate(self.coefs):

74 for j, b in enumerate(other.coefs):
75 coefs[i + j] += (a * b)

76 else:

77 coefs = (c * other for c in self.coefs)
78

79 return Polynomial(*coefs)
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>>> £ = Polynomial(3, 1, 1)
>>> g = Polynomial(@, 1)
>>> (f + g)(5)

33

>>> (f - g)(5)
28
>>> (g * 3)(5)
15
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NPI7NN N1019IX _div._ =
APIPNNNMRYAII0I9IN. __mod__
NPTNN TI0TDIN __pow__ =
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[N'MMYI [N D2 UTNN ¥In'm7 NN 098 0NI0I9IN 1Y DITRMN NITNNN D1 +=, -=, *= 120 ,Tn' nnunl
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80 | def __neg_ (self):

81 coefs = (-c for c in self.coefs)
82
83 return Polynomial(*coefs)
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MIIXD 2NN VM0IDIX _pos__ =
N'NDIRN NP7NNN TWPNA abs N1AIMN NY7AI9N Winm _abs__ =
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84 | def __ 1shift_ (self, n):

85 if n > self.deg:

86 coefs = (9,)

87 else:

88 coefs = self.coefs

89

90 for j in xrange(n):

91 coefs = tuple(c * i for i, ¢ in enumerate(coefs[1:], 1))
92

93 return Polynomial(*coefs)
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>>> £ = Polynomial(2, 1, 4) # f(x) = 4x"2 + X + 2
>>> f_tag = f << 1 # f'(x) =8x+1

>>> f_double_tag = f << 2 # f''(x) = x
>>> f_six_tags = f << 6 # f°6(x) = 0
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N o' Nt ILISIR _ rshift_ . =
Bitwise OR 110U19IX _or__ =
Bitwise AND 1I019IX _and__ =
Bitwise XOR 1I1019IX _Xor__ =
Bitwise NOT MiIX 11019IX __invert__ =
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