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In the introduction to the origind text, The Wonderful Wizard of Oz Frank Baum clamsthat hisintent
was to write "amodernized fary tale€™, however, it is dearly an dlegory. Though somewhat adtered,
the dlegoricd nature of the Sory is preserved in the popular motion picture adaptation, The Wizard of
Oz. Inthe movie, when the wizard gives the scarecrow a diploma, the scarecrow proudly rattles off
something that sounds like the Pythagorean Theorem, but it isnot. The actud Pythagorean Theorem
dates that the square of the length of the hypotenusein aright triangle is equd to the sum of the squares
of the lengths of the other two sides. The scarecrow states, "The sum of the square roots of any two
sdes of an isoscelestriangle is equd to the square root of the remaining side.”, a tatement which we
have named "the scarecrow conjecture”.

Until a statement has been proved, it remains as a conjecture or hypothesis. Once it has been
proved, it isatheorem. For example, the Pythagorean Theorem is caled atheorem because is has
been proved. Thisrelationship between sides of right triangles was known to be true even before the
time of Pythagorus (580-500 BCE) as established by the Babylonian artifact known as Plimpton
322(1900-1600 BCE)* which contains known Pythagorean triples (integers related to each other by
the Pythagorean relationship). The theorem was later named in honor of Pythagorus but many proofs
were discovered independently by different people in different cultures. One such proof can be found
as Proposition 47 in Book | of Euclid's Elements. © This particular geometric proof is known asthe
bride's chair proof or the mousetrap proof.

The symbol & is called "a-squared” because of its relaionship to the area of a square of side length "a'.
If you dice the diagram above with squares of Sdes of lengths a, b, and ¢, with ¢ being the length of the
sde of the largest (tilted) square, it is clear, though not trivid, that for the arbitrary right triangle seen in
the center, & + b? = ¢ The diagram shows the proof of the relationship.

As an asde, amore generdized form of the Pythagorean Theorem a” + b" = ¢ " has no integer
solutionsfor n > 2. This theorem, known as Fermat's Last Theorem, was recently proved by Andrew



J Wiles.

The scarecrow's claim, that the "sum of the square roots of any two sides of an isoscelestriangleis
equal to the square root of the remaining Sde’, isfdse. It takesis just one counterexample to disprove
the generd statement. For such a counterexample, take atriangle with dl sdes of length 1. Since %1 +
%1 O %1, the conjectureis false.

After further investigation, we redlized that not only is the conjecture not true in generd, it can never
betrue. Thisled usto the proof of aconjecture which we have named The Crow Theorem.

The Crow Theorem: The sum of the square roots of any two sides of an isoscelestriangleis
not equal to the square root of the remaining side.

Proof by Contradiction. Consider any isosceles triangle with sides of lengths g, a, and b with
2a>b>0. Assume that the sum of the square roots of two sides of the triangle equas the square root
of the remaining sde. We consder two cases.

Case(i): %b =%a+ %a
%b = 2%a
b=4a>2a>b
b>bisfdse

Casg(ii): %a=%a + %b
0=%b
0= bisacontradiction. A

The charactersin the book and the movie spend alot of time searching for qualities which they
dready possess, the happiness that is actudly in their own backyard.? The scarecrow represents the
idedigtic Kansas farmer of the late 1800's. Though these farmers would have alot of common sense,
they may not fed intelligent because of their lack of forma education. In neither the book nor the movie
could the wizard actualy give the scarecrow abrain. In each the wizard offers a subgtitute consolation
prize. Inthe moviethis subdtitute is a diploma, the symbol of aforma education. To demondrate the
impact of thisartificia education, the scarecrow tries to state some mathematics, the quintessence of
knowledge.

We have atheory as to why the script writers for the movie, chose something close to the
Pythagorean Theorem for the scarecrow's mathematics line. We think they wanted to use recognizable
mathematics so the viewing audience could better appreciate what the scarecrow wasdoing. A
statement close to the Pythagorean Theorem would be smple to state and it would sound vaguely
familiar to many people.

The script writers Noel Langley, Florence Ryerson, Edgar Allan Woolf or perhaps the actor Ray
Bolger °, either accidently botched the theorem or deliberately sabotaged it. We fed it was an act of
deliberate sabotage because of the speed at which the actor states hislines, suggesting alot of practice,
and the three obvious errors in the wording of thelines. The scarecrow said "square root” instead of
"square’. Although that was an easy mistake to make, it was not the only mistake. The most suspicious
error occurred when he said "isoscdes triangl€” ingtead of "right triangl€’. This seems doubtfully an



accident. Findly, he said, "any two sides' when he needed to designate the hypotenuse. Taking dl
three errors together with such acommon and short theorem, it seems to us deliberately atered.

Did the script writers themsdves ddliberatdy dter the theorem or were they smply the victim of a
diabolica or incompetent mathematical consultant? If they ddliberately atered the theorem, did they
knowingly change it to a statement that can never be true? Were they trying to make a point about ther
view of the red vaue of diplomas? Were they trying to make a statement about the lack of red
knowledge in the population of viewers a large, implying that we are dl "scarecrows' astheir little
insde joke? Wasthere a"scarecrow conspiracy”? We continue to search for the answer to those
questions.
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