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class Sparse Matrix():
def init (self, n, m):
self.elements = {} #empty dictionary
self.size = (n,m)
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:XVN2

def  setitem (self, location tuple, val):
1 = location tuplel0]
J = location tuplell]
assert i1 < self.size[0] and j < self.size[l]
self.elements[(i,73)] = val
return None
.elements 19mY 0128 NDYONR NTINHN MDD

: NI NONN NTIPO VN N PN Y NIAPIN _setitem_ NTINNN : IO

mat[x,y] = z
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>>> mat = Sparse Matrix(4,5)

>>> mat[1l,2] = 17 #location tuple = (1,2), val=1l7
>>> mat[0,0] = 6 #location tuple = (0,0), val=6
>>> mat[3,2] = 8 #location tuple = (3,2), val=8
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def  repr (self):

out = ""

return out

Sy TPRINNKD NN 1T NTINN NO1D) Sparse_Matrix npdnnn dw __hash__ nmnnd v 39vnd A

NPYNNNN VPR DY NN Y N2INN hash NPSPNON NX HHY9) IWND MIPPY NN
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def  hash (self):
sorted keys = sorted(self.elements.keys())
#the keys are now sorted first by the value of the leftmost element
#and then by the value of the rightmost element
keys str = ",".join(str(i) + "," + str(j) for (i,J) in sorted keys)
vals str = ",".join(str(self.elements([(i,]J)]) for (i,J) in sorted keys)
return hash (keys str + "," + vals str)

Y VAN VI

def  hash (self):
sorted keys = sorted(self.elements.keys())
#the keys are now sorted first by the value of the leftmost element
fand then by the value of the rightmost element
vals str = ",".join(str(self.elements([(i,J)]) for (i,J) in sorted keys)
return hash(vals str)
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def  hash (self):
keys sum = sum(i+j for (i,]J) in self.elements.keys())
vals sum = sum(self.elements[(i,]j)] for (i,]J) in self.elements.keys())
return hash(keys sum + vals sum)
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:JOIN H¥ NN NPT N, 1/ NOW MD
>>> " " join(str(i) for i in range(3))
"0,1,2"
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>>> matl = Sparse Matrix (3, 3)
>>> matl[0,0] =1
>>> matl[1l,2] 6

N99NnaY ,mat2 XIpnY NINK NXIVNY NHNT NN ,__hash__ Sv55n oovimnn NVIdwN TNX Y55
:9mY5 ,hash nnn matl oy mwnnn NN

>>> hash (matl) == hash (mat2)
True
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Ag = 1,a1 = 1,a2 =1
Ap = Qp_q + Qp_3°¥20 1 =3 93710
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def f(n, d = {}):
if n==0 or n==1 or n==2:
return 1
if n in d:
return d[n]

a = f(n-1, d)
b = £f(n-3, d)
d[n] = a+b

return a+b
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def g(n, d = {}):
if n==0 or n==1 or n==2:
return 1
if n in d:
return d[n]

b = g(n-3, d)
a = g(n-1, d)
d[n] = a+b

return a+b
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def sol 1(lst):
n = len(lst)
for a in range (n-2):
for b in range(a+l, n-1):
for ¢ in range (b+1l, n):
if 1stf[a] + 1lst[b] == l1lstlc]:
return True
return False
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def binary search(key,lst):

1st better be sorted for binary search to work"™""
n=len (lst)
left=0
right=n-1
outcome=None # default value
while left<=right:
middle=(right+left)//2
if key==lst[middle]: # item found
outcome=1st [middle]
break # gets out of the loop if key was found
elif key<lst[middle]: # item cannot be in top half
right=middle-1
else: # item cannot be in bottom half
left=middle+1
return outcome

def

sol 2 (1lst):
n = len(lst)
for a in range(n-2):
for b in range(a+l, n-1):
s = 1lst[a] + 1lst[Db]
outcome = binary search(s, 1lst)
if outcome != None:

return True
return False
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def sol 3(lst):
n = len(lst)
for ¢ in range(n):
a=mn//2 -1

b =n//2
while a >= 0 and b <= n-1:
if 1stf[a] + 1lst[b] == 1lst|c]:

return True
elif 1st[a] + 1lst[b] < 1lstc]:
b+=1
else:
a-=1
return False
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def sol 4(1lst):
n = len(lst)
lookup = set(lst)
for a in range(n) :
for b in range(a+l, n):
s = 1lst[a] + 1lst[b]
if s in lookup:
return True
return False
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.sintrotoc

True NN AWK is_rotated(s, t) MIXPNON NN IOWN .NNN YD N TNINRA S, E MIND XNY NN .NX
P NPINDON NN MXPNON DY .False 1NN NINK . DY HIDIYN 21270 NN NN NHIND DN
:ONT V9PN DNV NI MNOY Yayn N1 NP0 0(1) 2 wonwn ,0(n?)

>>> 1s rotated('amirrub',
True
>>> 1s rotated('amirrub',
False

'rubamir')

'gilamir'")

def is rotated(s, t):
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def is rotated2 (s, t):

def

def

fingerprint (text, basis=2**16, r=2**32-3):

""" used to compute karp-rabin fingerprint of the pattern
employs Horner method (modulo r) """

partial sum = 0

for ch in text:

partial sum =(partial sum*basis + ord(ch)) % r
return partial sum

text fingerprint (text, m, basis=2**16, r=2**32-3):
""" computes karp-rabin fingerprint of the text """
=[]

b power = pow(basis, m-1, r)

list.append(f, fingerprint (text[0:m], basis, r))

# f[0] equals first text fingerprint

for s in range(l, len(text)-m+l):

new fingerprint = ( (f[s-1] - ord(text[s-1])*b power) *basis
+ord (text[s+m-1]) ) % r

# compute f[s], based on f[s-1]
list.append(f,new fingerprint)# append f[s] to existing £
return f
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>>> 2.0**53 == 2.0**53+1
True

>>> 2.0*%*52 == 2.0**52+1
False

>>> 2*%*53 == 2**53+1
False

>>> 2.0*%*53 == 2.0**53+1
False

>>> 2.0*%*%52 == 2.0**52+1
True

>>> 2%*53 == 2%*53+1
False

>>> 2.0*%*53 == 2.0**53+1
True

>>> 2.0*%*52 == 2.0**52+1
False

>>> 2*%*53 == 2**53+1
True

>>> 2.0**%53 == 2.0**53+1
True

>>> 2.0*%*%52 == 2.0**52+1
True

>>> 2*%*53 == 2**53+1
True
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