
Mathematical Induction
( ) ( )( ) 3by  divisible is 21 Prove  .. ++ nnniiige

Prove the result is true for n = 1
( )( )( )

6
321

=
Hence the result is true for n = 1
which is divisible by 3

Assume the result is true for n = k, where

Prove the result is true for n = k + 1



Proof: ( )( )( )321 +++ kkk

( )( ) ( )( )21321 +++++= kkkkk

Hence the result is true for n = k + 1 if it is also true for n = k

( )( )2133 +++= kkP
( )( )[ ]213 +++= kkP

Since the result is true for n = 1, then it is true                  by induction

(by assumption)



( ) 5by  divisible is 23 Prove  23 ++ nniv

Prove the result is true for n = 1
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Hence the result is true for n = 1

Assume the result is true for n = k, 

which is divisible by 5

Prove the result is true for n = k + 1



Proof: 333 23 ++ + kk

33 2327 ++⋅= kk

( ) 32 22527 ++ +−= kkP
32 2227135 ++ +⋅−= kkP

22 22227135 ++ ⋅+⋅−= kkP
2225135 +⋅−= kP

( )225275 +⋅−= kP

Hence the result is true for n = k + 1 if it is also true for n = k

Since the result is true for n = 1, then it is true                  by induction



Prove the result is true for n = 1
3 3

2 2

  
( )( )
x a
x a x ax a
+

= + − +

Hence the result is true for n = 1

Assume the result is true for n = k, where

which is divisible by (x + a)

Prove the result is true for n = k + 1



Proof:
2 3 2 3 2 2 1 2 3k k k kx a x x a+ + + ++ = × +

( ){ }2 2 1 2 3( ) k kx x a Q x a a+ += + − +
2 2 1 2 2 1 2( ) ( ) k kx a x Q x a x a a+ += + − +
2 2 1 2 2( ) ( ) ( )kx a x Q x a x a+= + − −
2 2 1( ) ( ) ( )( )kx a x Q x a x a x a+= + − − +

2 2 1( ) ( ),  where ( ) ( ) ( )
                        which is a polynomial

kx a T x T x x Q x a x a+= + = − −

Hence the result is true for n = k + 1 if it is also true for n = k

{ }2 2 1( ) ( ) ( )kx a x Q x a x a+= + − −

(by assumption rearranged)

Since the result is true for n = 1, then it is true                  by induction

Exercise 2B; 2bd, 3, 4a, 5ac, 6, 7, 8a, 9, 10, 13a

in set notation:
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