Solution to the Live Problem: “Giants”
Abstract:
	For the first three problems, I recognize that one of the ways to solve this problem is to change the indexes (which are 9 and 10 respectively in the first problem, 99 and 100 respectively in the second problem, and also 999 and 1000 respectively in the third problem) into 10 by performing the log10 for each index, and then change the result from the form  into the exponential term , then raise it to the powers which are included in the problems. For the last additional problem, I develop another way to solve it. Further explanation will be shown below.
· Which is bigger: 910 or 109?
Answer:
	(to 5 significant figures)
Rearrange the equation form from  into 

Hence,


Since, then:

· Now find a way to use your calculator to compare  and 
Using the same method:
	(to 5 significant figures)
Rearrange the equation form from  into 

Hence,


Since , then:


Recall the results above (one-line-underlined), since , then:

· Work out which is bigger out of 9991000 and 1000999.
Using the same method:
	(to 5 significant figures)
Rearrange the equation form from  into 

Hence,


Since 1000 = 103, then:


Recall the results above (single-underlined), since , then it is proved that:

· Optional extension challenge: If you solved the above, you might wish to consider which is bigger for the same sort of problem with a billion 9s and a billion 0s.
Abstract:
	I have to use approximation to solve this problem since I cannot evaluate the  (with a billion of 9s) exactly. But the method that I use is the same as the way I solve the three first problems. For easy writing, I write the billion 9s with 999…999 and billion 0s with 1000…000 and billion 1s with 111…111. Further explanation will be shown below.
Answer:


Since , then:

Calculate the  and :
		(to 5 significant figures)
Since , then:
To make the writing easier, let 


Since  (accurate to 5 significant figures), and , then:

Hence,


 (to 13 significant figures)

Rearrange the equation form from  into 

Hence,

Since 1000…000 has  zeros, we can deduce that:

Hence,




Since , then:


Comparing the exponents of each term (single-line-underlined):

Hence,

Recall that  and, we can conclude that:

Another way to solve the extension problem:
Abstract:
	Not much like the previous method, I assume the answer first before proving it. In the first place, I assume that  since from the previous three main questions, it is shown that with the same amount of 9s and 0s (say that the amount is x), then the x  9s raised to the power of  is always bigger than the  raised to the power of x  9s (e.g. if you compare and , where the amount of 0s and 9s are the same – which is 3 in that case – it is proven that ). I did manipulate the algebraic inequalities  and use the logarithm to solve this problem. Further explanation will be shown below. For easy writing, I write the billion 9s with 999…999 and billion 0s with 1000…000 and billion 1s with 111…111, the same as the solution above.
Assume that:

Since , then


Perform base-10-logarithm on both side:

Since , then:

Since , then:

To make the inequality looks simpler, let 

Since , then . So the last equality can be written as:


Rearrange the term – if my assumption is correct, then:


Recall that , then:

We have to approximate the value of . Recall the same method provided in the last solution (before this one):


Since , then:

Calculate the  and :
		(to 5 significant figures)
Since , then:
To make the writing easier, let 


Since  (accurate to 5 significant figures), and , then:

Hence,


 (to 13 significant figures)

Recalling the inequality,

By substituting the value of 


Since , then:

It is shown that:
		(true)
So my assumption has been proven, .

