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【 】The simple polygon with n sides, where
n is an integer with n3, can be triangulated into n-2 triangles.

Proof:
Let T(n) be the statement that simple polygon with n sides can be 
triangulated into n-2 triangles 
(1) Basis step: T(3) is true.
(2) Inductive step:
      Assume that T(j) is true for all integers j with 3j k. We must 
show T(k+1) is true, that is that every simple polygon with k+1 sides
can be triangulated into k-1 triangles. 
      Suppose that we have a simple polygon P with k+1 sides. 
By Lemma 1, P has an interior diagonal ab. ab splits P into two 
simple  polygon Q, with s (3s k) sides, and R, with t (3t k) sides.
(detail omitted.)
By strong induction, every simple polygon with n sides, where n  3, can be
Triangulated into n-2 triangles.

5.2   Strong Induction and Well-ordering 
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LAME’S Theorem  Let a , b be positive integers with ab. 
Then the number of divisions used by the Euclidean algorithm 
to find gcd (a, b) is less than or equal to five times the number
 of decimal digits in b. 

Proof:
The number of divisions n5k 
From the above equations, 

1,,, 121 nqqq  1   2  nnn rrq 

This implies 
21 frn 

321 22 ffrr nn 

42312 fffrrr nnn  

543123 fffrrr nnn  

r0 = r1 q1+ r2          0 r2 < r1

r1 = r2 q2+ r3          0  r3 < r2

…
rn-2 = rn-1 qn-1+ rn          0  rn < rn-1

rn-1 = rn qn

4.3 Recursive Definition and Structural Induction 
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11321   nnn fffrrrb

2for  1
1  

 nf n
n 

1 nb 

5
1log)1(log 1010



nnb 

kbn 5log51 10 

kn 5

r0 = r1 q1+ r2          0 r2 < r1

r1 = r2 q2+ r3          0  r3 < r2

…
rn-2 = rn-1 qn-1+ rn          0  rn < rn-1

rn-1 = rn qn

4.3 Recursive Definition and Structural Induction 
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〖Example 11〗 Use generating functions to solve the recurrence 
relation                                       with initial conditions                         . 6432 21  

n
nnn aaa 60,20 10  aa
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8.4  Generating Functions 
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〖Example 12〗 Use generating functions to prove Pascal’s 
identity                                                        when n and r are 
positive integers with           .

)1,1(),1(),(  rnCrnCrnC
nr 

8.4  Generating Functions 
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