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In [ ]: 

In [ ]: 

'''
iterative:
            n! = 1*2*3*...*n
            
recursive:
            n! = n * (n-1)!
            1! = 1
 
 
3! = 3 * 2! = 3 * 2 = 6
2! = 2 * 1! = 2 * 1 = 2
1! = 1
 
'''

def fact(n):
    f = 1
    if n == 0 :
        print('1')
    else:
        for i in range(1, n+1):
             f *= i
        print(f)
 
fact(60)   # 6  
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In [ ]: 

In [ ]: 

In [ ]: 

def fact_rec(n):
    if n == 1:
        return 1
    else:
        return n * fact_rec(n-1)
 
print(fact_rec(60))     # 6

'''
2*3 = 2 + (2*2) = 2 + 4 = 6
2*2 = 2 + (2*1) = 2 + 2 = 4
2*1 = 2
'''
def mul(x,y):
    if y == 0:
        return 0
    elif y == 1:
        return x
    else:
        return x + mul(x,y-1)
    
print(mul(2,3))    #6 

'''
2 ** 3 =  2 * (2**2) = 2 * 4 = 8
2 ** 2 =  2 * (2**1) = 2 * 2 = 4
2 ** 1 =  2
'''
def pow_rec(x,y):
    if y == 0:
        return 1
    elif x == 0:
        return 0
    elif y == 1:
        return x
    else:
        return x * pow_rec(x,y-1)
    
print(pow_rec(3,2))  # 9
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In [ ]:  # fibonacci (10) : 0, 1, 1, 2, 3, 5, 8
 
def fibo(n):
    r = []
    a = 0
    b = 1
    while a < n:
        r.append(a)
        a, b = b, a+b
    return r
 
print(fibo(10))  # [0, 1, 1, 2, 3, 5, 8]
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In [ ]:  def fibo(n):
    if n == 0:
        return 0
    elif n == 1:
        return 1
    else:
        return fibo(n-1) + fibo(n-2)
 
print(fibo(4))   # 3  
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In [ ]: 

In [ ]: 

memo = [0] * 200
 
def fib(n):
    if n == 0: 
        return 0
    if n == 1:
        return 1
    if memo [n] == 0:
        memo[n] = fib(n-1) + fib(n-2)
    return memo[n]
 
print(fib(60))

def f(lst):
    if len(lst) == 1:
        return lst[0]
    else:
        return lst[0] + f(lst[1:])    
 
a = [2, 4, 5, 6, 7]
print(f(a))   # 24
 
'''
f([2, 4, 5, 6, 7]) = 2 + f([4, 5, 6, 7]) =2 + 22 = 24
f([4, 5, 6, 7])    = 4 + f([5, 6, 7]) = 4 + 18 = 22
f([5, 6, 7])       = 5 + f([6, 7]) = 5 + 13 = 18
f([6, 7])          = 6 + f([7])  = 6 + 7 = 13
f([7])             = 7 
'''
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In [ ]: 

In [ ]: 

In [ ]: 

def sum_digits(n):
    if n == 0:
        return 0
    else:
        return n % 10 + sum_digits(int(n/10)) 
 
print(sum_digits(345))   # 345 = 3+4+5=12
 
'''
sum_digits(345) = 5 + sum_digits(34)= 5 + 7 = 12
sum_digits(34)  = 4 + sum_digits(3) = 4 + 3 = 7
sum_digits(3)   = 3 + sum_digits(0) = 3 + 0 = 3
'''

# n + (n-2) +(n-4) +...
 
def sum_series(n):
    if n < 1 :
        return 0
    else:
        return n + sum_series(n-2)
 
print(sum_series(10))     # 10 + 8 + 6 + 4 + 2 = 30
 

def f(n,base):
     s = '0123456789ABCDEF'
     if n < base:
         return s[n]
     else:
         return f(n//base , base) + s[ n % base]
 
print(f(10,16))       # A
print(f(25,16))       # 19
 
'''
f(25,16) = f(1,16) +s[9] = 1+9 = 19
f(1,16)  = s[1]  = 1
 
'''
 
print(f(8,2))         # 1000
'''
f(8,2) = f(4,2) + s[0] = 100 + 0 = 1000
f(4,2) = f(2,2) + s[0] = 10  + 0 = 100
f(2,2) = f(1,2) + s[0] = 1   + 0 = 10
f(1,2) = s[1] =1
'''
 
print(f(16,16))         # 10
 
print(f(129,2))         # 10000001



12/14/21, 10:54 PM Recursive - Jupyter Notebook

localhost:8889/notebooks/Recursive.ipynb 8/10

In [ ]:  def binary_search(lst, x, start=0, end=None):
    if end is None:
        end = len(lst) - 1
    if start > end:
        return False
    mid = (start + end) // 2
    if x == lst[mid]:
        return mid
    if x < lst[mid]:
        return binary_search(lst, x, start, mid - 1)
    return binary_search(lst, x, mid + 1, end)
 
a = [2, 4, 7, 12, 19, 25, 38]
print(binary_search(a, 19 ))    # 4
print(binary_search(a, 4 ))     # 1
print(binary_search(a, 20))     # False
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دانشگاه شهید مدنی آذربایجان 
برنامه نویسی مقدماتی با پایتون 

امین گلزاري اسکوئی  
 1400-1401

Codes and Projects (click here) (https://github.com/Amin-Golzari-Oskouei/Python-
Programming-Course-Basic-2021) slides and videos (click here)
(https://drive.google.com/drive/folders/1ZsQjBJJ4UAAp9zrGxm3c4qrhnvGBUYHw)

https://github.com/Amin-Golzari-Oskouei/Python-Programming-Course-Basic-2021
https://drive.google.com/drive/folders/1ZsQjBJJ4UAAp9zrGxm3c4qrhnvGBUYHw
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