Exercise 2: Happy Number [50 marks]

Problem Statement

For a positive integer S, if we sum up the squares of all the digits in S, we get another
(possibly different) integer S;. If again, we sum up the squares of all the digits in S1, we
get yet another integer S,. We can repeat this process as many times as we want to get
more integers. It has been proven that the integers generated in this way always
eventually reach one of the 10 numbers 0, 1, 4, 16, 20, 37, 42, 58, 89, or 145.

Particularly, a positive integer S is said to be happy if one of the integers generated this
way is 1. For example, starting with 7 gives the sequence {7, 49, 97, 130, 10, 1},so 7 is a
happy number.

In this exercise, you are to write a program to compute and compare the number of
happy numbers in two given ranges.

For example, given two ranges [1, 10] and [2, 11], your program should be able to
compute that there are 3 happy numbers (1, 7 and 10) in the first range and 2 (7 and
10) in the second. It should also be able to tell that there are more happy numbers in
the first range than the second.

Your program should read in four integers, which represent the lower bounds and
upper bounds of the two ranges (both inclusive), compute the numbers of happy
numbers in each range, and then print messages stating the numbers of happy
numbers as well as which range has more happy numbers.

You may assume that the input is valid (i.e., the integers are all positive and the lower
bounds are no bigger than the upper bounds).

Write on the skeleton file happy.c given to you. You need to include one function:
* int computeHappyNumbers(int lower, int upper)

which takes in two integers lower and upper, and returns the number of happy
numbers in the range [lower, upper].

You may define additional functions as needed. Check sample runs for input and
output format.
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Sample Runs

Two sample runs are shown below with user input highlighted in bold.

Enter 1st range: 1 1

Enter 2nd range: 1 1

The numbers of happy numbers in the two ranges are: 1 1
The numbers of happy numbers in both ranges are the same.

Enter 1st range: 1 10

Enter 2nd range: 11 100

The numbers of happy numbers in the two ranges are: 3 17
There are more happy numbers in the second range.
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