
Quiz 16 - Math 152

Recall that we had proven in the workshop that

n−1∑
k=1

f(k) ≤

∫
n

1

f(x) dx ≤

n∑
k=2

f(k)

Plug in f(x) = ln x and simplify to get

(n − 1)! ≤ nne−ne ≤ n!

Solution.

If we plug in f(x) = ln x we get

n−1∑
k=1

ln k ≤

∫
n

1

ln x dx ≤

n∑
k=2

ln k

ln(n − 1)! ≤ (x ln x − x)|n
1
≤ ln(n!)

ln(n − 1)! ≤ n ln n − n + 1 ≤ ln(n!)

(n − 1)! ≤ en ln ne−ne ≤ ln(n!)

(n − 1)! ≤ nne−ne ≤ ln(n!)
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