
Practical Exam Problem: trace a bank account with monthly updates  

Problem difficulty: 1  

A bank account starts out with a certain initial balance (let’s call it initial Balance ) specified 

by the user. Interest is compounded at the end of every month at a certain interest rate (let’s call 

it interestRate ) also specified by the user. The user specifies the yearly interest rate. The 

monthly rate is the yearly rate divided by 12. At the beginning of every month, a certain amount 

(let’s call it expenses ) is withdrawn to meet college expenses after the interest has been credited. 

Write a program that answers the basic question: after how many years is the account depleted (if 

it doesn’t last forever)?  

 
Here’s how my program works:   

 

>>> ================================ RESTART ===== ===========================  

>>>  

Initial balance: 10000  

Yearly interest rate: 6  

What are the monthly expenses: 50  

This will last forever.  

>>> ================================ RESTART ================================  

>>>  

Initial balance: 10000  

Yearly interest rate: 6  

What are the monthly expenses: 500  

The account lasts 1 years and 9 months  

At that point the balance is: 62.1950434602  

>>> ================================ RESTART ================================  

>>>  

Initial balance: 1000  

Yearly in terest rate: 2  

What are the monthly expenses: 0  

This will last forever.  

>>> ================================ RESTART ================================  

>>>  

Initial balance: 100  

Yearly interest rate: 2  

What are the monthly expenses: 1  

The account lasts 9 yea rs and 1 months  

At that point the balance is: 0.48347171765  

>>> 

 

Note: below my solution uses floats. As discussed in class float arithmetic is sometimes not 

stable. In that case using the Decimal package exact arithmetic is available.  



First solution: 

 

init ialBalance = float(raw_input("Initial balance: "))  

interestRate = float(raw_input("Yearly interest rate: "))  

monthlyInterestRate = interestRate / 100 / 12  

expenses = float(raw_input("What are the monthly expenses: "))  

 

if expenses < = initialBalance * monthlyInterestRate:  

    print "This will last forever."  

else:  

    month = 0  

    balance = initialBalance  

    while balance * (1 + monthlyInterestRate) > expenses:  

        month = month + 1  

        balance = balance * (1 + mo nthlyInterestRate) -  expenses  

    print "The account lasts", month / 12, "years and", month % 12, "months"  

    print "At that point the balance is:", balance  

     

  

Second solution:  

 
from decimal import *  

 

initialBalance = Decimal(str(float(raw_input("Initial balance: "))))  

interestRate = Decimal(str(float(raw_input("Yearly interest rate: "))))  

monthlyInterestRate = interestRate / 100 / 12  

expenses = Decimal(str(float(raw_in put("What are the monthly expenses: "))))  

 

if expenses <= initialBalance * monthlyInterestRate:  

    print "This will last forever."  

else:  

    month = 0  

    balance = initialBalance  

    while balance * (1 + monthlyInterestRate) > expenses:  

        month = m onth + 1  

        balance = balance * (1 + monthlyInterestRate) -  expenses  

    print "The account lasts", month / 12, "years and", month % 12, "months"  

    print "At that point the balance is:", balance  

     

 

They behave the same this time but see the example on What’s New? for Fri May 16-18.  

  

 


