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Geometric sums 
n

2 n r +1
3 −11 + r + r + r ++ r =

   r−1
Proof by WOP.  Let m be 
              smallest   n   with        ≠   .  B	
ut = for 
 n = 0, so m > 0, and 

r(m−1)+1−11 + r + r2 + r3 ++ rm−1 =
   r−1
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Geometric sums 
n

2 n r +1
3 −11 + r + r + r ++ r =

   r−1
Proof by WOP.  Let m be 
              smallest   n   with        ≠   .  B	
ut = for 
 n = 0, so m > 0, and 

m

1 + r + r2 + r3 + m−1 r −1
+ r =

   r−1
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Geometric sums 
m

2 r −11 + r + r + r3 ++ rm−1 =

ad   
r−1

d rm to both sides  
2 3 m 1 m

   LHS = 1 + r + r + r ++ r − + r
rm−1 rm+1 −rm rm+1 −1RHS = + =

  r−1   r−1   r−1
so = at m, contradicting ≠:	

there is no counterexample. 
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Well Ordering Principle Proofs 

To prove                           ∀n∈N. P(n) using WOP:   
•  define set of counterexamples  
 C ::= n ∈N | NOT P(n)

  { }
•  assume C is not empty.  By WOP, 

have minimum element  m ∈C
•  Reach a contradiction somehow … 
  us     …uallory b byy pr findovinign  cg    P∈   (mC   )w              ith c < m us     …us     …usua     …ua     …l     …l     …llorlyoryorb bb bby byyy pry fy prfy priy priy prny prny prdy prdy provdovdioviovovnovininigigngcc P(∈mCmC)w)w)              ith c < m
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     …or by proving P(m)
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