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Below is a set of theorems with outlines or hints of “proofs”. Critique these. Add whatever you
need to make the proofs complete or explain why the proof is tragically off the mark.

1. Theorem: The square of any odd integer is odd.

Proof: 12 = 1, 32 = 9, 52 = 25. This seems true !!

2. Theorem: The square of any odd integer is odd.

Proof:
(2m + 1)2 = 4m2 + 4m + 1.

3. Theorem: Given any two rational numbers there exists a rational number that lies between
them.

Proof:
a + b

2

4. Theorem: For subsets A,B and C of a set X, (A ∩B) ∩ C = A ∩ (B ∩ C)

Proof: Venn diagram.



DeMorgan’s First Law states if A and B are subsets of a set X, then (A ∪B)C = AC ∩BC .

1. Draw a Venn diagram to understand DeMorgan’s Law and why it should be true.

2. Proof Technique: To show two sets X and Y are equal, show separately that X ⊂ Y and
that Y ⊂ X.

Scaffold a proof of Demorgan’s Law. That is, write an outline of a possible proof, which starts
with a phrase like “Given..., we need to show...” and continues “First we show...”.“Next we
show...” and finally should conclude with a phrase like “We conclude that ...”.

3. Proof Techniques:

(a) A standard way to start a proof that X ⊂ Y is to say “Let x be an element in X” and
then show somehow that x is also in Y .

(b) A standard way to show an element x is in Z ∩W is to show that x ∈ Z and that x ∈W
separately.

Use these techniques to complete a proof of Demorgan’s Laws.

Bonus: Show also that (A ∩B)C = AC ∪BC .


