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Helen Liang Memorial Secondary School (Shatin)

Advanced level Pure Mathematics


Supplementary Lecture Notes

Mathematical Induction

SYMBOL 167 \f "Wingdings" \s 12 \h
The basic concepts and argument of M.I. is introduced in the A-Maths syllabus.

A primitive form of M.I. appeared in as early as Ancient Greek (c.a. 300BC) to prove that there are infinitely many prime numbers. [1]

SYMBOL 167 \f "Wingdings" \s 12 \h
M.I. is a powerful tool to prove many propositions with an non-negative integer variable. If the variable is, say, n, we call the process "induction on n". Usually there is only one variable, but 

 exceptions, for example: 86I9 and 94I13.

Example A1 Theroms concerning divisibility

Show that 

 is divisible by 20 for all positive integers n.

Example A2

Show that 

 is divisible by 7 for all positive integers n.

Example A3 The sum of a series

Show that 


Example A4   Sequence whose terms are defined by a recursive relation
Let 

 and 

.

Prove by M.I. that 

.

Hence evaluate 


B. Variations of MI

Example B1

Show that 

 is divisible by 48 for all even integers n. 

Example B2

If 

, show that 

.

Example B3




Practice

Prove the followings by M.I.
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2) Show that 


3) (a) 

      (b) 


4) 

   where q is a natural number.

5) 

 is divisible by 8.

6) 

 is an integer for all positive integers n.

7) Let 

 , 

 and 

.  Prove that 

.

8) The sum of the internal angles of a convex n-sided polygon is (n-2)
9) Using only $2 and $5 coins can make up any dollar amount 

$4.

10) A square can be sub-divided into n smaller squares for n
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