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Examples – Modern Proofs

1. Direct Proof.  

2. Proof By Contradiction.  

3. Proof By Induction.  
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2. Explicitly state the contrapositive of what we want to prove. 
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The general pattern here is the following: 

1. Start by announcing that we're going to use a proof by induction.

2. Explicitly state the base case and  the inductive case.

3. Go prove both cases. 
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inductive case : prove the property holds for elements built by elements-
building operations according to induction hypothesis.
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2 queens problem: placing 2 chess queens on an 2×2 
chessboard so that no two queens share the same row, 
column or diagonal.

DEFINITION
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If placing 2 chess queens on an 2×2 chessboard, then they 
must share the same row, column or diagonal.

REPHRASE
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Theorem: Two queens problem has no solution.
Modern Proofs – Proof By Cases

Let’s pick two positions PA and PB to places these two queens. We will prove that 
two queens threaten each other by cases (by exhaustion).  

PROOF

Case 1: PA is P1, and PB is P2, so two queens share the same row.
Case 2: PA is P1, and PB is P3, so two queens share the same column.
Case 3: PA is P1, and PB is P4, so two queens share the same diagonal.
Case 4: PA is P2, and PB is P3, so two queens share the same diagonal.
Case 5: PA is P2, and PB is P4, so two queens share the same column.
Case 6: PA is P3, and PB is P4, so two queens share the same row.
Since PA and PB are symmetric, above list all cases. In any case, we find two 
queens threaten each other by definition.   


