Mathematical Induction

Step 1: Prove the result is true for n = 1 (or whatever the first term

IS)

Step 2: Assume the result is true for n = k, where k is a positive
Integer (or another condition that matches the question)

Step 3: Prove the resultistrue forn=k + 1

NOTE: It is important to note in your conclusion that the result is
trueforn=k+ 1ifitistrueforn=Kk

Step 4: Since the result is true for n = 1, then the result is true for
all positive integral values of n by induction



e.0.i) 12 +32 +52 +...+(2n—1) :%n(Zn—l)(ZnJrl)
Step 1: Prove the result is true forn =1

LHS =12 RHS =%(1)(2—1)(2+1)
=1
SHAUE
=1

. LHS = RHS
Hence the result is true forn =1

Step 2: Assume the result is true for n = k, where k is a positive
Integer

e 12+ 3 +5 1.+ (2k—1) =%k(2k—1)(2k+1)

Step 3: Prove the resultistrue forn=k + 1
Le.Prove: 12 +32 +52 + ...+ (2k +1Y :%(k+1)(2k+1)(2k+3)



Proof: 12 +3°+5% +.. . +(2k +1)’
=12 +32+5" +.. .+ (2k =1)" +(2k +1)°
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_ %k(Zk ~1)(2k +1)+ (2k +1)°

_ (2k+1)[:1%k(2k—1)+(2k +1)}

_ %(Zk + k(2K —1)+ 3(2K +1)]

= %(Zk +1)(2k2 —k + 6k +3)

= %(ZK +1)(2k? +5k +3)

_ %(Zk +1)(k +1)(2k +3)

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




Step 4: Since the result is true for n = 1, then the result is true for
all positive integral values of n by induction
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+ + ++ =
1x3 3x5 5x7 (2n-1)2n+1) 2n+1

Step 1: Prove the result is true forn =1

L HS = 1 RHS =

1x3
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=
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" LHS =RHS

Hence the result is true forn=1
Step 2: Assume the result is true for n = k, where k is a positive
Integer
1 1 1 1 k
e. + + .+ —
1x3 3x5 b5x7 (2k-1)(2k +1) 2k+1




Step 3: Prove the resultis true forn=k + 1
1 1 1  k+1

L+ =
1x3 3x5 5x7 (2k +1)(2k +3) 2k +3
Proof: 1 1 1 1

S
1x3 3x5 5x7 (2k +1)(2k +3)

1 N 1 N 1 - 1 N 1
1x3 3x5 5x7  (2k-1)(2k+1) (2k+1)(2k +3)
ok 1

2k +1  (2k +1)(2k +3)

k(2k +3)+1

(2k +1)(2k +3)

2k* +3k +1

(2k +1)(2k +3)
2k +1)(k +1)

(2k +1)(2k +3)

l.e. Prove:




~ (k+1)

(2k +3)
Hence the result is true forn =k + 1 if it is also true for n = k

Step 4: Since the result is true for n = 1, then the result is true for
all positive integral values of n by induction

Exercise 6N; 1 ace etc, 10(polygon), 13
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