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The 4 functions are:

A(n) = log(100n)







(1)
B(n) = n100 







(2)
C(n) = 100n







(3)
D(n) = n!







(4)
All these functions are defined on the set of natural numbers. All of them have +∞ the limit for large n. The easiest way o compare them is to build their graphic.  
It seams difficult to compare these functions without the help of their graphs, and, based on the monotony of the logarithmic function I propose to compare their natural logarithm for the case (2) – (4):

A(x)= log (n) + log(100)






(5)
log(B(n)) = 100 log(n)






(6)
log(C(n) = n * log(100)






(7)

For D(n), I use Stirling’s Approximation for n!, valid for large n:
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which, in the limit of large n could be even more simplified:

log(D(n)) = n * log(n) – n





(8)

I know that log(n)<n for the whole domain of definition of the logarithmic function, and I see that A is the smallest. I have to compare the expressions given in (6) – (8):
Log(100) ≈ 4.60, so:

Log(B) = 100 log(n)

Log(C) ≈ 4.6 * n
Log(D) ≈ n (log(n) -1)

In the limit of large n,
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and so in this limit B<C . 

In the limit of large n I could neglect 1 in respect to log(n) in the Log(D), and I find 4.6 < log(n). so, the relation between the functions in the limit of large n is:

D > C > B > A.






(9)
The graphs of the logarithm of the functions, produced with Mathematica, are represented here:
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Here, and in all subsequent figures, A(x) is represented in red, B(x) in green, C(x) in blue and D(x) in black.

It could be observed that for large n (here n>300) the order of the magnitude of the functions is as written in relation (9).

To give another argument for this affirmation, I calculate: 
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So, 
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As an alternative to calculating the limit for large n of the ratio B/C and C/D  I calculate the ratio of Log(B)/Log(C) and Log(C)/Log(D): 
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and
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To see what happens for smaller values of n, and to see if the curves A, B, C and D are crossing I must investigate their rate of growth, I.e. their first derivative, for different values of n. This is rather difficult. By direct inspection, I see that for n = 100, B(100) = C(100). The functions are increasing very sharp with the increase of n, and to see their crossing point I represented their natural logarithms, using Mathematica.
So, B and cross, as observed, for n = 100:
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C and D cross around n = 260:
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If 100 is replaced by a larger value, the relation of order to +∞ does not change, but the value of n beyond which this is the relation of order of the functions increases. I verified this affirmation using the graph of the functions, and this is true.
If, e.g. 100 is replaced by 1000, the logarithms of the functions are represented below:
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B and C cross for n = 1000:
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And C and D around n = 2600:
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