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Write a function rev_string(my_str) that uses a stack to 
reverse the characters in a string
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import Stack

def rev_string(my_str):
myStr = Stack.Stack()

print("The Input String is: " + my_str)
for index in range(len(my_str)):

myStr.push(my_str[index])

rev_str = ""
for i in range(len(my_str)):

rev_str += myStr.pop()

print("The Reversed String is: " + rev_str)

rev_string("Hello World")
print()
rev_string("0123456789")

class Stack:
def __init__(self):

self.items = []

def is_empty(self):
return self.items == []

def push(self, item):
self.items.insert(0, item)

def pop(self):
return self.items.pop(0)

def peek(self):
return self.items[0]

def size(self):
return len(self.items)
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Simple Balance Parentheses

Arithmetic expressions such as:

(5 + 6) * (7 + 8)/(4 + 3)

Balanced parentheses: แต่ละวงเลบ็เปิดตอ้งมวีงเลบ็ปิด 
วงเลบ็ เปิด-ปิด มไีดห้ลายคู ่ลกึลงไปไดห้ลายชัน้ วงเลบ็ปิดแต่
ละตวัจะคูก่บัวงเลบ็เปิดทีใ่กลม้นัมากทีส่ดุ
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Simple Balance Parentheses (Cont.)

ตวัอยา่งวงเลบ็ทีม่หีลายคู่

เราจะตรวจสอบอย่างไร?

Problem Solving using Stack
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ท่ีถกูต้อง

(()()()())

(((())))

(()((())()))

ท่ีไมถ่กูต้อง

((((((())

()))

(()()(()
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Simple Balance Parentheses (Cont.)

Problem Solving using Stack
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import Stack #import the Stack class as previously defined

def par_checker(symbol_string):
s = Stack.Stack()
balanced = True
index = 0
while index < len(symbol_string) and balanced:

symbol = symbol_string[index]
if symbol == "(":

s.push(symbol)
else:

if s.is_empty():
balanced = False

else:
s.pop()

index = index + 1

if balanced and s.is_empty():
return True

else:
return False

print(par_checker('((()))'))
print(par_checker('(()'))
# ถ้า Input String เป็น (5 + 6) * (7 + 8)/(4 + 3) จะต้องเพ่ิม Code ยงัไง?
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Balance Symbols

Problem Solving using Stack

CS700 6



Computer Science, CMU

Converting Decimal Numbers to Binary Numbers

How to?

Problem Solving using Stack
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Operator Precedence
เราจะบอกคอมพิวเตอรไ์ด้อย่างไรว่า ใน Arithmetic 
Expression เราจะทาํ Arithmetic Operation ไหน
ก่อน เช่น

𝐴𝐴 + 𝐵𝐵 * 𝐶𝐶  (A + (B * C))

𝐴𝐴 + 𝐵𝐵 + 𝐶𝐶  ((A + B) + C)

Problem Solving using Stack
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Infix Prefix Postfix
เราสามารถนําเสนอ Expression ได้ 3 รปูแบบ

Infix: operator อยู่ระหว่าง Operand
Prefix: operator อยู่ก่อน Operand
Postfix: operator อยู่หลงั Operand

Problem Solving using Stack
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operator เป็นของ Operand 
ตัวที่อยู่ใกล้มันที่สุด
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Conversion of Infix Expressions to Prefix and 
Postfix
ตวัอย่างลาํดบัการทาํ Operation ท่ีถกูต้อง

Problem Solving using Stack
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Conversion of Infix Expressions to Prefix and 
Postfix (Cont.)

How to move operator?

Problem Solving using Stack
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(A + (B * C))
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Conversion of Infix Expressions to Prefix and 
Postfix (Cont.)

Prefix Postfix

Problem Solving using Stack
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(A + B) * C – (D – E) * (F + G)

+AB -DE +FG

C+AB* -DE +FG*

C+AB* -DE +FG*-

AB+ DE- FG+

C*AB+ DE- FG+ *

C*AB+ DE- FG+ * -
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Postfix Order Algorithm

Problem Solving using Stack
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Postfix Order Algorithm (Cont.)

Problem Solving using Stack
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Figure 3.9: Converting 𝐴𝐴 * 𝐵𝐵 + 𝐶𝐶 * 𝐷𝐷 to Postfix Notation)
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Postfix Order Algorithm: Example 1

Step1: A Output List: A op_stack: 
Step2: * Output List: A op_stack: *
Step3: B Output List: A B op_stack: *
Step4: + Output List: A B * op_stack: +
Step5: C Output List: A B * C op_stack: +
Step6: * Output List: A B * C op_stack: + *
Step7: D Output List: A B * C D op_stack: + *
Step8: Output List: A B * C D * op_stack: + *
Step9: Output List: A B * C D * +  op_stack: 

Problem Solving using Stack
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A * B + C * D
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Postfix Order Algorithm: Example 2

Step1: ( Output List: op_stack: (
Step2: A Output List: A op_stack: (
Step3: + Output List: A op_stack: ( +
Step4: B Output List: A B op_stack: ( +
Step5: ) Output List: A B + op_stack:
Step6: * Output List: A B + op_stack: *
Step7: ( Output List: A B + op_stack: * (
Step8: C Output List: A B + C op_stack: * (
Step9: + Output List: A B + C op_stack: * ( +
Step10: D Output List: A B + C D      op_stack: * ( +
Step11: ) Output List: A B + C D +     op_stack: *
Step12: Output List: A B + C D + *     op_stack: 

Problem Solving using Stack
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(A + B) * (C + D)
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Infix to Postfix: Code

Problem Solving using Stack
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Stack.Stack()

myString = "( 345 + 456 ) * 2".split()
print(myString)
['(', 345', '+', '456', ')', '*', '2']
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def do_math(op, op1, op2):
if op == "*":

return op1 * op2
elif op == "/":

return op1 / op2
elif op == "+":

return op1 + op2
else:

return op1 - op2

print(postfix_eval('7 8 + 3 2 + /'))

import Stack # As previously defined

def postfix_eval(postfix_expr):
operand_stack = Stack.Stack()
token_list = postfix_expr.split()
for token in token_list:

if token in "0123456789":
operand_stack.push(int(token))

else:
operand2 = operand_stack.pop()
operand1 = operand_stack.pop()
result = do_math(token, operand1, operand2)
operand_stack.push(result)

return operand_stack.pop()

Problem Solving using Stack
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Postfix Evaluation: Code

Practice: Implementation
- Infix to Prefix
- Prefix Evaluation
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Hot Potato

ใหเ้ดก็ยนืเป็นวงกลม และใหส้ง่ต่อมนัฝรัง่รอ้นใหค้นทีย่นืถดัไป
เรือ่ยๆ ถา้ถงึเวลาทีก่าํหนด (อาจจะสุม่กไ็ด)้ มนัฝรัง่อยูท่ีใ่คร คน
นัน้กจ็ะถกูออกจากวง

Problem Solving using Queue
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Figure 3.13: A Six Person Game of Hot Potato)
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Hot Potato: Queue Implementation

Problem Solving using Queue
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Figure 3.14: A Queue Implementation of Hot Potato)
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Hot Potato: Forward Potato

Problem Solving using Queue
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After forward potato 5 times

After forward potato 6 times



Computer Science, CMU

Hot Potato: Code

Problem Solving using Queue
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import Queue # As previously defined

def hot_potato(name_list, num):
sim_queue = Queue.Queue()

for name in name_list:
sim_queue.enqueue(name)

while sim_queue.size() > 1:
for i in range(num):

sim_queue.enqueue(sim_queue.dequeue())

sim_queue.dequeue()
return sim_queue.dequeue()

print(hot_potato(["Bill", "David", "Susan", "Jane", "Kent", "Brad"], 7))
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Simulation: Printer Task

Problem Solving using Queue
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Figure 3.15: Computer Science Laboratory Printing Queue)
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Simulation: Printer Task
การจาํลองการเข้าคิวใช้เคร่ือง Printer ของห้อง Lab
นักศึกษาแต่ละคน พิมพใ์นช่วง 1-20 หน้า โดยการสุ่มตวัเลข
ในแต่ละวินาที เราสามารถ simulate จาํนวน print task โดย
การสุ่มตวัเลข
ดงันัน้ ส่ิงท่ีเก่ียวข้องกบัปัญหาหลกัๆ มีดงัน้ีคือ
• เคร่ือง Printer

• Task ท่ีมารอเข้าคิว

•  คิวในการพิมพ์

Problem Solving using Queue

CS700 24



Computer Science, CMU

Simulation: Printer Task (Cont.)
Algorithm ท่ีใช้ในการ Simulation Print Task

Problem Solving using Queue
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Figure 3.15: Computer Science Laboratory Printing Queue)
http://interactivepython.org/runestone/static/pythonds/BasicDS/SimulationPrintingTasks.html
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Simulation: Printer Task Implementation
To design this simulation we will create classes for the 
three real-world objects described above:

Printer: track whether it has a current task
Task: represent a single printing task
PrintQueue: manage print queue

Problem Solving using Queue
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Figure 3.15: Computer Science Laboratory Printing Queue)
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Simulation: Printer Task Implementation (Cont.)

Class Printer: 
• Track whether it has a current task
• If it does, then it is busy (lines 13–17) and the amount of time 

needed can be computed from the number of pages in the task. 
• The constructor will also allow the pages-per-minute setting to be 

initialized.
• The tick method decrements the internal timer and sets the printer 

to idle (line 11) if the task is completed.

Problem Solving using Queue
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Simulation: Printer Task Implementation (Cont.)

Problem Solving using Queue
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Simulation: Printer Task Implementation (Cont.)
Class Task: 
• Represent a single printing task. 
• When the task is created, a random number generator will provide a 

length from 1 to 20 pages. 
• We have chosen to use the randrange function from the random module.

• Each task will also need to keep a timestamp to be used for 
computing waiting time. This timestamp will represent the time that 
the task was created and placed in the printer queue. 
• The waitTime method can then be used to retrieve the amount of time 

spent in the queue before printing begins.

Problem Solving using Queue
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Simulation: Printer Task Implementation (Cont.)

Problem Solving using Queue
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Simulation: Printer Task Implementation (Cont.)
Class printQueue: 
• Manage Task Queue.
• A boolean helper function, newPrintTask, decides whether a new 

printing task has been created. 
• We have again chosen to use the randrange function from the random 

module to return a random integer between 1 and 180. 

• Print tasks arrive once every 180 seconds. By arbitrarily choosing 180 

from the range of random integers (line 32), we can simulate this 

random event. 

• The simulation function allows us to set the total time and the 
pages per minute for the printer.

Problem Solving using Queue
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Simulation: Printer Task Implementation (Cont.)

Problem Solving using Queue
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Queue.Queue()



Computer Science, CMU

Palindrome: is a string that reads the same forward and 
backward, for example, radar, toot, and madam. We would like to 
construct an algorithm to input a string of characters and check 
whether it is a palindrome.

Problem Solving using Deque
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Figure 3.17: A Deque)
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Palindrome: Implementation

Problem Solving using Deque
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import Deque # As previously defined
def pal_checker(a_string):

char_deque = Deque()

for ch in a_string:
char_deque.add_rear(ch)

still_equal = True

while char_deque.size() > 1 and still_equal:
first = char_deque.remove_front()
last = char_deque.remove_rear()
if first != last:

still_equal = False

return still_equal

print(pal_checker("lsdkjfskf"))
print(pal_checker("radar")) 
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