
Intro-To-CS
Rec-10: Generators



Generators in Python

• A function that returns an iterator, that produces a sequence of values 
when iterated over.
• Iterator is an object on which we can iterate (e.g., with for loop or by calling 
next()).

• Defined by using the yield keyword in a function.
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Generate all pairs of naturals
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Generate all pairs (𝑖, 𝑗) where 𝑗 < 𝑖
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def SomePairs():
     i=0
     while True:
     

SomePairs is a generator function à  when called, it returns a generator but does not start execution immediately.

>>> gen = SomePairs()
>>> for k in range(5):
 print(next(gen))
(1,0)
(2,0)
(2,1)
(3,0)
(3,1)     

for j in range(i):
      yield (i, j)
     i = i + 1
     



RevGen

def RevGen(PairsGen):
     

RevGen is a generator function, whose input is a generator function generating an infinite number of pairs

>>> gen = RevGen(SomePairs)
>>> for k in range(5):
 print(next(gen))
(0,1)
(0,2)
(1,2)
(0,3)
(1,3)     

pgen = PairsGen()
     
while True:
     pair = next(pgen)
     yield (pair[1], pair[0])     

pgen is a generator!

PairsGen is a generator function



UnionGenerators

def UnionGenerators(gen1, gen2):
     

UnionGenerators is a generator function, whose input is two generators , each generating an infinite number of values.
No value is generated by both.

>>> g1 = SomePairs()
>>> g2 = RevGen(SomePairs)
>>> gen = UnionGenerators(g1, g2)
>>> for k in range(5):
 print(next(gen))
(1,0)
(0,1)
(2,0)
(0,2)
(2,1)     

while True:
     yield (next(gen1))
     yield (next(gen2))

gen1, gen2 are generators!



EqPairs: generates all (𝑖, 𝑖) pairs

def EqPairs():
     

EqPairs is a generator function

>>> gen = EqPairs()
>>> for k in range(5):
 print(next(gen))
(0,0)
(1,1)
(2,2)
(3,3)
(4,4)     

i=0
while True:
     yield (i, i)
     i = i + 1



Combining all into: AllPairs

AllPairs is a generator function à  when called, it returns a generator but does not start execution immediately.
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g1 = EqPairs()

g2 = RevGen(SomePairs){g1_2 = 
UnionGenerators(g1, g2) 

g3 = SomePairs()
{gen = 

UnionGenerators
(g1_2, g3) 

>>> gen = AllPairs()
>>> for k in range(7):
 print(next(gen))
(0,0)
(1,0)
(0,1)
(2,0)
(1,1)     
(2,1)
(0,2)



Bonus: All in one

def AllPairs_v2():
sum = 0
while True:

for i in range(sum + 1):
yield i, sum - i

sum += 1
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Lazy Evaluation

• Generators are good not only for infinite sequences, but also for reducing 
computation. 
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Lazy Evaluation

• Generators are good not only for infinite sequences, but also for reducing 
computation. 
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Lazy Evaluation (cont.)

• In Python 3 `zip`, `enumerate`, `range` and many other builtin functions are 
generators.
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zip reads a pair of 
elements from 

x & y into a tuple 
(a, b) in each 

iteration.

enumerate adds 
the index of the 

iteration i 
(counter).


