Freshman’s dream which is given to the incorrect identity (z+y)" = 2" +y".

The sophomore’s dream has a similar too-good-to-be-true feel, but is true.
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which does not have an elementary primitive function.

Consider a indefinite integral

However, this proposition that definite integral
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is easy to prove, using an approach as freshman’ dream. The original proof
was given by Bernoulli(1697).

1 Sophomore’s Dream

First, use Taylor series to enpand x* as
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Then, perform variable substitution
T = @_#&-1

in the integral, obtain immediately:

/ZLE (Inz)"™ dx—Z/ "(Inz)"
:7;(”+1)n+1/0 u"e " du

Notice that, gamma function
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In fact, I'(n 4 1) is the factorial for integer n.



Finally, we obtain
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Remarkl: Freshman’s dream is incorrect in general, but correct when one
is working in a commutative ring of prime characteristic p with n being a
power of p. The correct result in a general commutative context is given by
the binomial theorem.

Remark2: The first actual attestation of the phrase freshman’s dream

seems to be in Hungerford’s graduate algebra textbook (1974).
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