To determine if a given positive integer xx is a limited factor number (i.e., its prime factors consist only of 2, 3, and 5), we can follow these steps:
1. 
Handle Edge Cases:
2. 
1. 
If x=1x=1, return true because 1 has no prime factors, so it trivially satisfies the condition.
2. 
3. 
If x≤0x≤0, return false because the problem specifies xx is a positive integer.
4. 
3. 
Factorize xx:
4. 
4. 
Divide xx by 2 as long as it is divisible by 2.
4. 
4. 
Divide xx by 3 as long as it is divisible by 3.
4. 
4. 
Divide xx by 5 as long as it is divisible by 5.
4. 
5. 
Check the Result:
6. 
6. 
After dividing xx by 2, 3, and 5 as much as possible, if the remaining xx is 1, then it means all prime factors of the original xx were 2, 3, or 5. Return true.
6. 
6. 
If the remaining xx is not 1, it means xx has other prime factors besides 2, 3, or 5. Return false.
6. 
Implementation in Python:
python
Copy
def is_limited_factor_number(x):
    if x <= 0:
        return False
    if x == 1:
        return True

    # Divide by 2, 3, and 5 as much as possible
    for factor in [2, 3, 5]:
        while x % factor == 0:
            x = x // factor

    # If x is reduced to 1, it's a limited factor number
    return x == 1
Explanation of the Code:
· 
The function first handles edge cases where xx is less than or equal to 0 or exactly 1.
· 
· 
It then iteratively divides xx by 2, 3, and 5 to remove all occurrences of these prime factors.
· 
· 
Finally, it checks if the remaining xx is 1. If so, the original xx was a limited factor number; otherwise, it was not.
· 
Example Walkthroughs:
1. 
Input: x=6x=6:
2. 
6. 
Divide by 2: 6/2=36/2=3.
6. 
6. 
Divide by 3: 3/3=13/3=1.
6. 
6. 
The remaining xx is 1, so return true.
6. 
3. 
Input: x=1x=1:
4. 
6. 
x=1x=1 is a special case, so return true.
6. 
5. 
Input: x=14x=14:
6. 
6. 
Divide by 2: 14/2=714/2=7.
6. 
6. 
7 is not divisible by 2, 3, or 5.
6. 
6. 
The remaining xx is 7, so return false.
6. 
Complexity:
· 
The time complexity is O(log⁡n)O(logn) because the number of divisions is proportional to the number of prime factors of xx, which is logarithmic in the worst case.
· 
This approach efficiently determines whether a number is a limited factor number.
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