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>>> stirling (1,1)

1
>>> stirling (3,2)
3
>>> stirling (3,4)
0
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def stirling(n, k):
d = dict ()

return stirling mem(n, k,d)

def stirling mem(n, k, d):

if or

return

elif

return

elif

return

return
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>>> bell stirling(1l)
i>> bell stirling(2)
i>> bell stirling(3)
§>> bell stirling(4)
15

def bell stirling(n):

return
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def binom mem(n, k, d):
if k < 0 orn< 0 orn<Zk
return 0
if k == 0 or k == n:
return 1
elif (n,k) in d:
return d[ (n, k) ]
d[(n,k)] = binom mem(n-1,k,d) + binom mem(n-1,k-1,d)
return d[ (n, k) ]

def bell rec(n):
dl = dict ()
d2 = dict()

11

return be mem (n,dl,d2)

def bell mem(n, dl, d2):

if or

return

elif

return

else:

for k in range ( ’ ) :

return
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def fingerprint(string, basis=2**16, r=2**32-3):
# identical to code from class
""" used to computes karp-rabin fingerprint of the pattern
employs Horner method (modulo r) """
partial sum=0
for x in string:
partial sum=(partial sum*basis+tord(x)) % r
return partial sum

def slide(prev fp,prev_char,next char,b power,basis=2**16,r=2**32-3):
new fp=((prev fp-ord(prev char)*b power) *basistord(next char)) % r
return new fp

length 772 M™MINK NN YW fingerprints -N 9¥7 NN NIXMND YN NN NOINN TOXPND X IOWN N
0N fingerprints -N YN AWK next - NP .text NTIINNA JNYIIN I1TD 29 HY text NHNI NIIINDN
T2 INIY 29D D7D exception NPIITD
fingerprints N 437 M TonN1 .slide 1 fingerprint NPXPNS WVINOYW MWYD NPEPNON DY : MODN MWIT

.7292 NN 0OYa fingerprint MXPNAN NIPN NN NHIND NIY RONN
SN

>>> list (kr gen ("bye bye", 3))
[7930251, 6619531, 2097553, 6422745, 7930251]

def kr gen(text, length, basis=2**16, r=2**32-3):
if length<=len (text):

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

for s in range(l,len (text)-length+l) :
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>>> list (generate shared substrings ("abcdef", "xcdefx", 3))
(2, 1), (3, 2)]

:except ) try - 1YYnNn MO
def division(a,b):
try:
return a/b
except ZeroDivisionError:
print ("division by zero")

def generate shared substrings(textl, text2, length):

il = -1

while True:

il +=1

i2 = -1
while True:

try:

i2 += 1

except Stoplteration:

if fpl == fp2:
yield (il,i2)
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def items (mat):
''""flatten mat elements into a list'''
n,m = mat.dim()
lst = [mat[i,j] for i in range(n) for j in range (m) ]
return 1st

def average(lst):
1 = len(lst)
return round(sum(lst) /1)

def median(lst):
sort 1lst = sorted(lst)
1 = len(sort 1st)

if 1%2==1: # odd number of elements. well defined median
return sort 1lst[1l//2]

else: # even number of elements. average of middle two
return (int(sort 1st[-1+1//2]1) + int(sort 1lst[l//21)) // 2

def local operator (A, op, k=1):
n,m = A.dim{()
res copy (A)
for i in range(k,n-k):
for j in range(k,m-k) :
res[i,j] = op(items (A[i-k:i+k+1,J-k:j+k+1]))
return res

def local means (A, k=1):
return local operator (A, average, k)

def local medians (A, k=1):
return local operator (A, median, k)
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### New code starts here

def local operator new(A, op, k=1):
n,m = A.dim{()
for i in range(k,n-Xk):
for j in range (k,m-k):
Ali,j] = op(items(A[i-k:i+k+1,j-k:j+k+1]1))
return A

def local medians2 (A, k=1):
return local operator new (A, median, k)

def noisy pic():
im = Matrix (10,10) # initialized to 0 (black)
for i in range(0,10,2):
for j in range(0,10):
im[i,J] = 255 # white
return im

IPHYN NPONNWN NP2 XIN (0,0) DIPNR YDPYONY Td DMITIDN NNNNA DXYDPIN : NN

:MINAN MTIPAN 4 MNM)
. noisy pic()
. local means (noisy pic())
. local medians (noisy pic())
. local medians2 (noisy pic())
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def find first positivel (f):

return n
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def what(f, a, b):
if b < a:
return None
c=a+ (b-a)y//2
if f(c) > 0 and (c == a or f(c-1) <= 0):
return c
if f(c) <= 0:
return what(f, ¢ + 1, Db)

return what(f, a, ¢ - 1)

: NINAN MTIPON DX I DYHY

>>> f'=lambda x: x-10
>>>x = what (f, 200, 1000)
>>>y = what (f, 2, 10)
>>> 7z =what (f, 5, 15)
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def find first positiveZ (f):

while :

return
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Public: Large prime p, large g (1<g<p)

Alice

Secret: random b
(1<b<p)

Secret: random a
(1< a<p)

y°mod p x" mod p
= (g*’;modp)“modp = (g°mod p):mod p
=gmod p = g%mod p
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	שאלה 1 (25 נק')
	להלן הגדרה רקורסיבית:  𝑺(𝒏,𝒌)=𝑺(𝒏−𝟏,𝒌−𝟏)+ 𝒌⋅𝑺(𝒏−𝟏,𝒌). כמו כן, מתקיים
	1. 𝑺(𝒏,𝒏)=𝟏
	2.  𝑺,𝒏,𝒌.=𝟎 לכל 𝒌>𝒏
	3. 𝑺(𝒏,𝟎)=𝟎  לכל n >0
	(המספרים המוגדרים כך ידועים כמספרי Stirling אך אין לכך כל חשיבות בשאלה זו).
	א. השלימו את הפונקציה הרקורסיבית stirling_mem כך שפונקציית המעטפת stirling שמקבלת מספרים טבעיים 𝒏,𝒌 כקלט תחזיר את 𝑺(𝒏,𝒌).  על הפונקציה להשתמש בממואיזציה.
	יש למלא קוד בשורות החסרות בלבד.
	דוגמאות הרצה:

