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** Real life
o Waiting in line
o Waiting on hold for tech support

3/

** More applications related to computer science

o Threads
o Job scheduling (e.g. Round-Robin algorithm for CPU allocation
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Wire Routing
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End pin reached. Traceback
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class ArrayQueuel.:
def _init__ (self,n):

self. N=n

self._data = [None]*self._N
self.front =-1

self.rear = -1

def is_empty(self):

def is_full(self):

def push(self, e):

def front_element(self):
def pop(self):

def show(self, text):
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def __init_ (self,n):
self. N=n
self._data = [None]*self._N
self.front = -1
self.rear =-1
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def is_empty(self):
return self.front == -1

def is_full(self):
return self.rear+1 == self. N

def front_element(self):
if self.is_empty():
return 0,None
return 1, self._data[self.front]
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def push(self, e):
if not self.is_full():
self._data[self.rear+1] =¢e
self.rear +=1

if self.front == -1:
self.front +=1
return 1
else:
return 0
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def pop(self):
if self.is_empty():
return 0,None
else:
x = self. data[self.front]
self.front +=1
if self.front > self.rear:
self.front = -1
self.rear = -1
return 1,X
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def show(self, text):
print(text, end ="")
if self.front 1= -1:
for x in range(self.rear,self.front-1,-1):
print(self. _data[x], end ="'->")
print()
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if _name__ ==' main_ "
Q = ArrayQueuel(5)

print(‘elements pushed to queue:"’)
for 1 in range(10):
flag=Q.push(i)
If (flag==0):
print("Can\'t push new element(%d) on queue: Queue is full' % (i))
break
print(i)
Q.show(Queue after elements are pushed: ')

elements pushed to queue:

Can't push new element(5) on queue: Queue is full
Queue after elements are pushed: 4->3-2>2->1-2>0->
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flag,element=Q.front_element()
if flag:
print("\n front element:",element)

print("\nelements popped from queue:*)
for 1 in range(10):
flag, element =Q.pop()
if (flag== 0):
print(*Can\'t pop element from queue: Queue is empty")
break
print(element)
Q.show(Queue after elements are popped:")

front element: 0

elements popped from Queue:

Can't pop element from queue: Queue is empty
Queue after elements are popped:
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class Empty(Exception):
pass

class ArrayQueue2 :
def _init_ (self):
self._data =]

def len_ (self):
return len(self. _data)

def is_empty(self):
return len(self._data) ==

def push(self, e):
self._data.append(e)

def pop(self):
if self.is_empty():
raise Empty(Queue is empty ..")
return self._data.pop(0)

def front_element(self):
if self.is_empty():
raise Empty(Queue is empty")
return self._data[0]

def show(self, text):
print(text, end="")
for x in self._data:
print(x, end="")
print(‘€’, end="")

print()
if _name ==' main_ "
Q = ArrayQueue2()
Q.push(5)
Q.show('after push(5): )
Q.pop()

Q.show(‘after pop(): ")
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class ArrayCircularQueue:

def _init__ (self,n):
self. N=n
self._data=[None]*self. N
self.front =0
self.rear =0
self.last_opt=0

def is_empty(self):

def is_full(self):

def Dequeue(self, e):

def front_element(self):

def Enqueue(self):

def len_ (self):

def show(self, text):



~

Lyl wlelp gedls o g3lwesly

“sJL‘S el o ol 2 O
b by
al)l S iy e -
S )] 5l el il 4 o)lal glp cus 5 a4 0 adgl Jais b rear s front s slo pusis iy yx5 -Y
A o gl g ool b bl
) o o JB L p 500 by G ol jen 4 piie (010 adgl Jlaie L /ASE OPE ice o ya5 Y

def __init__ (self,n):

self. N=n

self._data = [None]*self._N
self.front=0

self.rear=0
self.last_opt=0
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def is_empty(self):
return (self.front == self.rear) and (last_opt == 0)

o (y09 g olxl b O

def is_full(self):
return (self.front == self.rear) and (last_opt ==1)

(ol B> (yga) o gl paie (SL3L O
def front_element(self):

if self.is_empty():
return 0,None
return 1, self._data[self.front]
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def Enqueue(self, e):
if not self.is_full():
self._data[self.rear] = e fmn ; 3] [4]
self.rear = (self.rear+1) % self._N
if self.front == self.rear: [2] [5]
self.last_opt=1

return 1
else: [1] . (6]
return O

\

rear
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def Dequeue(self):

if self.is_empty():
return 0,None

else:
x = self. _data[self.front+1% self. N]
self.front = (self.front +1) % self. N
if self.front == self.rear:

self.last_opt=0
return 1,x
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def _len_ (self):
if self.is_empty():
return O
if self.rear > self.front:
return self.rear-self.front
return self.rear+ len(self._data) -self.front

def show(self, text):
print(text, end ="'")
If not self.is_empty():

for x in range(self.front, self.front +len(self)):

print(self._data[x], end = '->")
print()
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[1] Text Book, Data Structures and Algorithms in Python [Goodrich, Tamassia & Goldwasser 2013.
[2] http://xpzhang.me/teach/DS18_Fall
[3] https://www.slideshare.net/sohidulislam6/circular-queue



