AlA facto. py

for p in range(O,
lines += f"{p}!

n+1):
= {facto(p)}\n"

# return lines.strip() # renove trailing newine character
"""FACTO : conpute the sequence of factorial terms fromO! to n!""" # Alternative inplenentation using |list conprehension
# # return '"\n' .join(f"{p}! = {facto(p)}" for p in range(n+l))
__author__ = "Christophe Schlick nodified by Philippe Blasi" e R e T R R
_version__ = "1.0" # use iterative inplenentation for the factorial function def parser(command: str) -> str
__date__ = "2022-11-12" """parse 'command' as integer 'n' before calling 'factos(n)'"""
__usage__ =""" n = parse(conmand)
User input: <n> (where n:int >= 0) assert type(n) is int and n >= 0, "<n> nust be a positive integer"
App output: sequence of factorial terns fromO! to n!""" return factos(n)
# #
fromezCLl inport * if _name__ =="__main__"
e R e user | oop(parser, "Enter value for <n>")
def facto(n:int) ->int: #
"""return n! (iterative inplenmentation)""" g
value = 1 A2A fi bo. py
for p in range(l, n+l): #
value *= p """FIBO : conpute the n first terns of the Fibonacci sequence""'
return val ue #
e T __author__ = "Christophe Schlick nodified by Philippe Blasi"
def factos(n:int) -> str: _version__ = "1.0" # use iterative inplenentation of the Fibonacci terns
"""return a string containing the 'n' first factorial nunbers""" __date_ = "2022-11-12"
lines ="' __usage__ = """
for p in range(0, n+l): User input: <n> (where n:int >= 0)
lines += f"{p}! = {facto(p)}\n" App output: sequence of the n first Fibonacci terns"""
return lines.strip() # renove trailing newine character #
# Alternative inplenentation using |ist conprehension fromezCLl inport *
# return '"\n'.join(f"{p}! = {facto(p)}" for p in range(n+l)) e e
R R T R def fibo(n:int) ->int:
def parser(command: str) -> str: """return the nth termof the Fibonacci sequence (iterative version)"""
"""parse 'command' as integer 'n' before calling 'factos(n)'""" a, b=0, 1
n = parse(conmand) for p in range(n):
assert type(n) is int and n >= 0, "<n> nust be a positive integer" a, b =b, atb
return factos(n) return a
# A e e L E R
if _name__ =="__min__": def fibos(n:int) -> str:
user| oop(parser, "Enter value for <n>") """return a string containing the 'n' first terms of the Fibonacci sequence""'
# lines ="'
for p in range(n+l):
AlB_facto. py lines += f"fibo({p}) = {fibo(p)}\n"
# return lines.strip()
"""FACTO : conpute the sequence of factorial terms fromO! to n!""" # Alternative inplenentation using |list conprehension
# #return '"\n'.join(f"fibo({p}) = {fibo(p)}" for p in range(n+l))
__author__ = "Christophe Schlick nodified by Philippe Blasi" e R e I PR
_version__ = "2.0" # use recursive inplenmentation for the factorial function def parser(comand:str) -> str
__date__ = "2022-11-12" """parse 'command’ as integer 'n' before calling 'fibos(n)'"""
__usage__ =""" n = parse(conmand)
User input: <n> (where n:int >= 0) assert type(n) is int and n >= 0, "<n> nust be a positive integer"
App output: sequence of factorial values fromOQO! to nl""" return fibos(n)
# #
fromezCLl inport * if _name__ =="__main__"
e i e user | oop(parser, "Enter value for <n>")
def facto(n:int) ->int: #
"""return n! (recursive inplenmentation)""" E
if n== return 1 AZB_fIbO.py
el se: return n * facto(n-1) #
# Alternative inplenentation using conditional evaluation """FIBO : conpute the n first terns of the Fibonacci sequence"""
# return 1 if (n ==0) else n * facto(n-1) #
e e R __author__ = "Christophe Schlick nodified by Philippe Blasi"
def factos(n:int) -> str: _version__ = "2.0" # use recursive inplenentation of the Fibonacci terns
"""return a string containing the 'n' first factorial nunbers""" __date__ = "2022-11-12"
lines ="' __usage__ = """
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User input: <n> (where n:int >= 0) g
App output: sequence of the n first Fibonacci terns""" ASB—bI 12 |24
# #
fromezCLl inport * """BINO : conpute the binom al coefficient C(n,p)"""
R #
def fibo(n:int) ->int: __author__ = "Christophe Schlick nodified by Philippe Blasi"
"""return the nth termof the Fibonacci sequence (recursive version)""" _version__ = "2.0" # inplenment truncated factorial function for optimzation
if n <2 returnn __date__ = "2022-11-12"
el se: return fibo(n-2) + fibo(n-1) __usage__ ="""
# Alternative inplenentation using conditional evaluation User input <n>, <p> (where n:int >= 0, p:int >= 0)
# return nif (n < 2) else fibo(n-2) + fibo(n-1) App out put bi nom al coefficient C(n,p)"""
A R R #
def fibos(n:int) -> str: fromezCLl inport *
"""return a string containing the 'n' first terms of the FibonaccCi sequenCe" " | # ---- - oo oo oo
lines ="' def facto(n:int, mint=0) -> int:
for p in range(n+l): """conmpute a truncated factorial term=m?* (mtl) * (m2) * ... * n"""
lines += f"fibo({p}) = {fibo(p)}\n" value = 1
return lines.strip() for p in range(mtl, n+l):
# Alternative inplenentation using |ist conprehension value *=p
#return "\n'.join(f"fibo({p}) = {fibo(p)}" for p in range(n+l)) return val ue
L e R L LR A R e
def parser(comand:str) -> str: def bino(n:int, p:int) ->int:
"""parse 'command' as integer 'n' before calling 'fibos(n)'""" """conmpute the binom al coefficient C(n,p) using truncated factorial"""
n = parse(conmand) m = max(p, n-p); return facto(n, m // facto(n-m
assert type(n) is int and n >= 0, "<n> nust be a positive integer" e R e R R
return fibos(n) def parser(command: str) -> str:
# """parse 'command' as 'n,p' before calling 'bino(n,p)'"""
if _name__ =="__main__": command = convert (comand); #i nspect()
user | oop(parser, "Enter value for <n>") assert type(command) is tuple and |l en(command) == 2, "invalid syntax"
# n, p = comand; #inspect ()
; assert type(n) is int and n >= 0, "<n> nust be a positive integer"
A3A_b| 112 |24 assert type(p) is int and p >= 0, "<p> nust be a positive integer"
# if p>n:n, p=p, n#swap 'n and 'p'
"""BINO : conpute the binom al coefficient C(n,p)""" return f"bino({n},{p}) = {bino(n,p)}"
# #
__author__ = "Christophe Schlick nodified by Philippe Blasi" if _name__ =="'__main__":
_version__ = "1.0" # inport factorial function from previous exanple user| oop(parser, "Enter <n>, <p>")
__date = "2022-11-12"
__usage__ ="
User input <n>, <p> (where n:int >= 0, p:int >= 0) A4—f ramewor ds. Py
App out put bi nom al coefficient C(n,p)""" #
# """ FRAMEWORDS : frame each word of a user-provided Iist of words"""
fromezCLl inport * #
from AlA facto inport facto __author__ = "Christophe Schlick nodified by Philippe Blasi"
R e e R __version__ = "1.0"
def bino(n:int, p:int) ->int: __date__ = "2022-11-12"
"""conmpute the binom al coefficient C(n,p) using standard factorial""" __usage__ ="""
return facto(n) // facto(p) // facto(n-p) User input <word> [word ...] (where word:str w thout whitespaces)
e T R App out put several fram ng nodes for the list of words"""
def parser(command: str) -> str: #
"""parse 'command' as 'n,p' before calling 'bino(n,p)'""" fromezCLI inport *
command = convert (conmand); #i nspect () A R LR LR R L
assert type(command) is tuple and |l en(command) == 2, "invalid syntax" def framewords(command: str) -> str:
n, p = conmand; #i nspect () """several fram ng nodes for the list of words by using the 'grid function"""
assert type(n) is int and n >= 0, "<n> nust be a positive integer" one_cell = grid([[comand]])
assert type(p) is int and p >= 0, "<p> nust be a positive integer" one_row = grid([comand.split()])
if p>n n, p=p, n#swap 'n and 'p one_col = grid([[word] for word in command.split()])
return f"bino({n},{p}) = {bino(n,p)}" one_grid = grid(command.split(), size=3)
# return '\n'.join((one_cell, one_row, one_col, one_grid))
if _name__ =="'__main__ #
user | oop(parser, "Enter <n>, <p>") if _name__ =="'__main__":
# user | oop(framewords, "Enter <word> [word ...]")
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A5_bi nhex. py while q: p, q = qd, p% # conpute GCD by using Euclids' algorithm

return p
# A e i I
"""BI NHEX : show decinal, binary and hexadeci mal representations for integers""" |def lcm(p:int, g:int) ->int:
# """return Least Conmmon Multiple between nunbers 'p' and 'q' """
__author__ = "Christophe Schlick nodified by Philippe Blasi" return p*q // gcd(p,q)
__version__ = "1.0" e
_ date__ = "2022-11-12" def cell(p:int, g:int) ->int:
__usage__ =""" """return either the GCD or the LCM according to cell position (p,q)"""
User input : <value> [value...] where value:int is given in decinal return lcm(p,q) if (p==1) or (p > q) else gcd(p,q)
App output : show decimal, binary and hexa representation for all values""" e i e
# def muldiv(n:int) -> str:
fromezCLl inport * """return a grid containing the GCO/ LCMtable from1 to n"""
R L e table = [[cell(p,q) for g in range(1l, n+l)] for p in range(l, n+l)]
def dec2bin(value:int) -> str: return grid(table) # use the 'grid" function to fornmat 'table' as a grid
"""return the binary representation for a (decinal) integer""" e e R e I PR
digits, binvalue = '01', [] if value else ['0']; #inspect() def parser(command: str) -> str:
whi | e val ue: """parse 'command' as integer 'n' before calling 'nmuldiv(n)"'"""
bi nval ue. append(di gi t s[ val ue % 2]) n = convert (command); #inspect()
value //= 2; #inspect() assert type(n) is int and n > 0, "<n> nust be a strictly positive integer"
bi nval ue.reverse(); #inspect() return mul di v(n)
return 'OB + ''.join(binvalue) #
I i i if _name_ =="_ main_":
user | oop(parser, "Enter value for <n>")
def dec2hex(value:int) -> str: #
"""return the hexadeci mal representation for a (decimal) integer""" g
digits, hexvalue = '0123456789ABCDEF', [] if value else ['0']; #i nspect() AGB—m'” div. Py
whi | e val ue: #
hexval ue. append(di gi ts[val ue % 16]) """MULDIV : table of GCD/LCM (G eatest Common Divisor/Least Common Multiple)"""
value //= 16; #inspect() #
hexval ue.reverse(); #inspect() __author__ = "Christophe Schlick nodified by Philippe Blasi"
return '0OX + ''.join(hexval ue) __version__ = "1.0"
B o m et ~_date_ = "2022-11-12"
def parser(command: str) -> str: __usage__ = """
"""parse 'command' into integers and apply binary/hexa conversion on then"" User input : <n> (where n:int > 0)
val ues = parse(command); #i nspect () App output: table of GCD'LCM from1 to n"""
if type(values) is tuple: #
isinteger = [type(value) is int for value in values]; #inspect() fromezCLl inport *
assert all (isinteger), "all values nmust be integers" fromezTK inmport *
return '\n'".join(f"{n} = {dec2bin(n)} = {dec2hex(n)}" for n in val ues) e e e
el se: def gecd(p:int, g:int) ->int:
assert type(values) is int, "all values nust be integers" """return Geatest Conmon Divisor between nunbers 'p' and 'q'"""
return f"{val ues} = {dec2bin(values)} = {dec2hex(values)}\n" while q: p, q = q, p%g # conpute GCD by using Euclids' algorithm
# return p
if _name__ =="_main__": e R e I PR
user| oop(parser, "Enter <value> [value...]") def lem(p:int, g:int) ->int:
# """return Least Conmmon Multiple between nunbers 'p' and 'q' """
ABA_mul di v. py R
# def cell(p:int, g:int) ->int:
"""MULDIV : table of GCD/LCM (G eatest Common Divisor/Least Common Multiple)""" """return either the GCD or the LCM according to cell position (p,q)"""
# return lcm(p,q) if (p ==1) or (p > q) else gcd(p,q)
__author__ = "Christophe Schlick nodified by Philippe Blasi" e
_version__ = "1.0" # use 'grid function fromezCLI to format table def show(table:list) -> None:
__date__ = "2022-11-12" """show the content of 'table' in a tk w ndow'""
__usage__ = "o rows, cols = len(table), len(table[0]) # get size of table
User input : <n> (where n:int > 0) win = Wn(title="MILD V, font="Arial 14', fol d=cols)
App output: table of GCD/LCMfrom1 to n""" for rowin range(rows):
# for col in range(cols):
fromezCLl inport * Label (wi n, text=table[row [col], w dth=3, border=1)
e e e e wi n. | oop()
def gcd(p:int, q:int) ->int: e L e

wun NIRRT

return Greatest Conmon Divisor between nunbers 'p' and 'q
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wun

return a grid containing the GCO/ LCM table from1 to n"""
table = [[cell(p,q) for g in range(l, n+l)] for p in range(l, n+l)]
show(table); return "'
o
def parser(command: str) -> str:
"""parse 'command' as integer 'n' before calling 'muldiv(n)'"""
n = convert (command); #i nspect ()

assert type(n) is int and n > 0, "<n> nust be a strictly positive integer”

return mul div(n)

#
if _name__ =="__main__":

user | oop(parser, "Enter value for <n>")
#

A7A pascal . py

#
"""PASCAL : create Pascal's triangle (triangle of binomal terms)"""
#
_author__ = "Christophe Schlick nodified by Philippe Blasi"
_version__ = "1.0" # use 'grid function fromezCLI to format table
__date__ = "2022-11-12"
“usage_ = """
User input <n> (where n:int > 0)
App output: Gid containing Pascal's triangle up to rank n"""
#
fromezCLl inport *
g
def facto(n:int) ->int:

"""return n! (iterative inplenmentation)"""

value = 1

for pin range(1, n+l):

value *= p

return val ue
At
def bino(n:int, p:int) ->int:

"""return the binom al coefficient C(n,p)"""
return facto(n) // facto(p) // facto(n-p)

def pascal (n:int) -> str:

#
fromezCLl inport *
fromezTK i nport *
et
def facto(n:int) ->int:

"""return n! (iterative inplementation)"""

value =1

for p in range(1, n+l):

value *=p

return val ue
e
def bino(n:int, p:int) ->int:

"""return the binom al coefficient C(n,p)"""
return facto(n) // facto(p) // facto(n-p)

def show(table:list) -> None:

"""show the content of 'table' in a tk w ndow""
rows, cols = len(table), len(table[-1]) # get size of table (use last row)
width = len(str(max(table[-1]))) # find maximal width for table cells

I

win = Wn(title=MILDIV, font="Aria

for rowin range(rows):

14', fol d=col s)

for col in range(cols):
text = table[row][col] if col <= rowelse '' # use'' for upper triangle
Label (wi n, text=text, wi dth=wi dth, border=1)
wi n. | oop()

def pascal (n:int) -> str:
"""return a grid containing Pascal's triangle up to rank n"""
table = [[bino(p,q) for q in range(0, p+1)] for p in range(O,
show(table); return '’

n+1) ]

def parser(command: str) ->str:
"""parse 'command' as integer 'n'
n = convert (comrand)
assert type(n) is int and n > 0,
return pascal (n)

before calling 'pascal (n)'"""

"<n> must be a strictly positive integer”

#

if _name__ =="__main

user | oop(parser, "Enter value for <n>")

"""return a grid containing Pascal's triangle up to rank n""" #
table = [[bino(p,qgq) for g in range(0, p+1)] for p in range(0, n+1)] A
return grid(table) # use the 'grid" function to format 'table' as a grid ABA_pri mme. py
A L e #
def parser(command: str) ->str: """PRIME : conpute all prine nunbers from2 to n"""
"""parse 'command' as integer 'n' before calling 'pascal(n)'""" #
n = convert (command) __author__ = "Christophe Schlick nmodified by Philippe Blasi"
assert type(n) is int and n > 0, "<n> nust be a strictly positive integer" _version__ = "1.0" # test division with each previously found prine nunber
return pascal (n) __date__ = "2022-11-12"
__usage__ ="
if _name__ =="__main__": User i nput <n> (where n:int > 1)
user| oop(parser, "Enter value for <n>") App out put sequence of prinme nunbers from2 to n"""
# #
A7B_pascal . py fromezCl import comvert, grid witeosv
# def wrap(itens:list, n=15) -> list:
"""PASCAL : create Pascal's triangle (triangle of binomal ternms)""" """convert 1D Ilist to 2D list by wapping every 'n' items"""
# return [items[k:k+n] for k in range(0, len(items), n)]
__author__ = "Christophe Schlick nodified by Philippe Blasi" R I e
__version__ = "1.0" def prime(n:int) -> list:
__date__ = "2022-11-12" """conmpute all prinme nunbers from2 to n"""
__usage__ =" primes = [2]
User input <n> (where n:int > 0) for pin range(3, n+l, 2): # |loop over all odd numbers from3 to 'n'
App output: Gid containing Pascal's triangle up to rank n""" for g in prines: # loop over all prine nunbers already stored in 'prines'
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if prg == 0: break # 'p' is not prime, so break |l oop and try next nunber #

if g*q > p: prines.append(p); break # 'p' is prinme, so append to 'prines' if _name__ =="__min__"
return primes # return final list with all prime nunbers up to 'n’ mai n()
e i e #
def main():

wun nnn

manage user interaction |oop
print(f"{'-"*80}\n{__doc__}{__usage_ }\n{'-'*80}") # show info (doc and usage)
while True: # user interaction |oop
command = input("Enter value for <n>: ") # wait for user input
if command == '': break # break interaction loop if user input is enpty
n = convert (command) # anal yze user input and convert to appropriate type
assert type(n) is int and n > 1, "<n> nust be an integer and greater than 1"
#

write csv('primes.csv', prines) # wite list on disk as CSV file

print('See you later...")
if _name__ =="_main__"

mai n()
#

A8B _pri ne. py

#
"""PRIME : conpute all prine nunbers from2 to n"""
#
_author__ = "Christophe Schlick nodified by Philippe Blasi"
_version__ = "2.0" # inplement the Sieve of Erathostenes
__date__ = "2022-11-12"
__usage ="

User input : <n> (where n:int > 1)
App output : sequence of prinme nunbers from2 to n"""
#

fromezCLlI inport convert, grid, wite_csv

def wrap(itens:list, n=15) -> |ist:
"""convert 1D list to 2D list by wapping every 'n" it
return [itens[k:k+n] for k in range(0, len(itens), n)]

def prine(n:int) -> Ilist:
"""conmpute all prime nunbers from2 to n"""
primes, notprimes = [2], set() # initialize '"list of primes, and set of
for p in range(3, n+l, 2):
if pnot in notprines: prinmes.append(p) # 'p' is prine so append to 'prines'
for g in range(p*p, n+l, 2*p): #
notprines.add(q) # all odd nmultiples of 'p' are added to 'notprimes
return prines # return final list with all prine nunbers up to 'n’

def main():

"""command |line interaction | oop"""

print(f"{'-"*80}\n{__doc__}{__usage_ }\n{'-'*80}") # show info (doc and usage)

while True: # user interaction |oop
command = input ("Enter value for <n>: ") # wait for user input
if command == '': break # break interaction loop if user input is enpty
n = convert(conmand) # anal yze user input and convert to appropriate type
assert type(n) is int and n > 1, "<n> nust be an integer and greater than 1"
#

wite_csv('prines.csv', primes) # wite list on disk as CSV file
print('See you later...")
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