Mathematical Induction

e.g (iii) Prove n(n+1)(n+2)is divisible by 3
Prove the result 1s true forn =1
(1(2)(3)
=6 which 1s divisible by 3
Hence the result 1s true forn =1

Assume the result is true for n = k, where k£ € 7

1.e. k(k+ 1)k +2)=3P , where P€E Z

Prove the result 1s true forn =%k + 1

1.e. Prove (k+ 1)k +2)k+3)=30 , where Q € Z



Proof: (k+1)(k+2)k+3)

=k(k+1)k+2)+3(k+1)k +2)
=3P+3(k+1)k+2) (by assumption)
=3[P+ (k+1)k+2)]
=30 , where Q=P+ (k+ 1)k +2)ELZ
Hence the result is true for n = £+ 1 if 1t is also true for n = &

Since the result is true for n = 1, then itis true YV n € 7 by induction




(iv) Prove3™ +2"" is divisible by 5
Prove the result 1s true for n = 1
3 +2°
=27+8

=35 which is divisible by 5
Hence the result 1s true for n = 1

Assume the result is true forn =%, k € 7
ie. 3 +2 2 =5p , Where P € Z

Prove the result 1s true forn =Lk + 1

3k+3 k

1.e. Prove 3 + 20 = 50 , where Q € Z



Pl"OOf:‘ 33k+3 + 2k+3
_07.33k 4 k3
=27(5P—2t2 )4 23 (3" =5p-2"
=135P—-27-2"% 4 2
=135P—-27-2"% +2.2"*
=135P-25-2"
=5(27P-5.2?)

=50 , where Q = 27P — 5.2 ez
Hence the result is true forn = £ + 1 it 1t 1s also true forn = &

i by assumption)

Since the result 1s true for n = 1, then itis true V »n € 7" by induction




) Provex™ '+ a™ " is divisible by (x + a) for all positive integers

Prove the result 1s true for n =1
X +a
= (x+a)(x2 —ax+a2)

which is divisible by (x + a)
Hence the result 1s true for n = 1

Assume the result is true for n = k, where k£ € 7

iex Ty 2 (x + a)O(x) , where O(x) 1s a polynomial

Prove the result 1s true forn =Lk + 1

ieProve x4 a 0= (x + a)T(x) , where T(x) 1s a polynomial



Proof:

2k+3 2k+3 2 2k+1 2k+3
X4 MP=x"xx" +q"

= x’ {(x +a ) O(x) - a”*"! } +a?" (by assumption rearranged)
— (.X + a).XzQ(.X) . a2k+1x2 + a2k+1a2
=(x+a)x’0(x)—a™" (x> =a*)
=(x+a)x’0(x)—a*" (x—a)(x+a)
=(x+a) {sz(x) —a® (x— a)}
= (x+a)T(x), where T(x) =xO(x)—a>" (x—a)
which 1s a polynomial
Hence the result is true for n = k£ + 1 if it is also true for n = &
Since the result is true for n = 1, then itis true Vn € 7 by induction

in set notation: for all integersn = 0 = Vn€Z:n =0
for all even integersn =2 0 > Vn€Z:n=0:3a€Z:n=2a
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