
Fibonacci 𝒏𝒕𝒉 term formula 
1. 

Prove that √6 + 2√5 = 1 + √5.   
 
 
 
2. 

Determine √6 − 2√5.   
 
 
 
3. 
The Fibonacci sequence is defined recursively (bit by bit) using the rule: 

𝐹𝑖𝑏(𝑛) = 𝐹𝑖𝑏(𝑛 − 1) + 𝐹𝑖𝑏(𝑛 − 2)    𝑤ℎ𝑒𝑟𝑒    𝐹𝑖𝑏(1) = 1    𝑎𝑛𝑑    𝐹𝑖𝑏(2) = 1 
Using this formula, write the first 10 terms of the sequence.   
 
 
4. 

It can be shown that the 𝑛𝑡ℎ term of this sequence is given by: 

𝐹𝑖𝑏(𝑛) =
1

√5
{(

1+√5

2
)

𝑛

− (
1−√5

2
)

𝑛

}  

Using proof by induction, and the results from questions 1 and 2, prove this formula.   
Note: since the recursive formula depends on the previous two terms, it will be necessary to assume true for 
𝑛 = 𝑘 and 𝑛 = 𝑘 + 1, then demonstrate true for the case 𝑛 = 𝑘 + 2.  Finally, show that the formula is true 
for 𝑛 = 1 and 𝑛 = 2.   

 

  



Fibonacci 𝒏𝒕𝒉 term formula 
1. 

Prove that √6 + 2√5 = 1 + √5.   
 

(𝟏 + √𝟓)
𝟐

= 𝟏 + 𝟐√𝟓 + 𝟓 = 𝟔 + 𝟐√𝟓     ⟹     √𝟔 + 𝟐√𝟓 = 𝟏 + √𝟓 

2. 

Determine √6 − 2√5.   
 

(𝟏 − √𝟓)
𝟐

= 𝟏 − 𝟐√𝟓 + 𝟓 = 𝟔 − 𝟐√𝟓     ⟹     √𝟔 − 𝟐√𝟓 = 𝟏 − √𝟓 

3. 
The Fibonacci sequence is defined recursively (bit by bit) using the rule: 

𝐹𝑖𝑏(𝑛) = 𝐹𝑖𝑏(𝑛 − 1) + 𝐹𝑖𝑏(𝑛 − 2)    𝑤ℎ𝑒𝑟𝑒    𝐹𝑖𝑏(1) = 1    𝑎𝑛𝑑    𝐹𝑖𝑏(2) = 1 
Using this formula, write the first 10 terms of the sequence.   
 

𝟏, 𝟏, 𝟐, 𝟑, 𝟓, 𝟖, 𝟏𝟑, 𝟐𝟏, 𝟑𝟒, 𝟓𝟓 
4. 
It can be shown that the 𝑛𝑡ℎ term of this sequence is given by: 

𝐹𝑖𝑏(𝑛) =
1

√5
{(

1+√5

2
)

𝑛

− (
1−√5

2
)

𝑛

}  

Using proof by induction, and the results from questions 1 and 2, prove this formula.   
 
Assume true for 𝒏 = 𝒌 and 𝒏 = 𝒌 + 𝟏.  Then:    𝑭𝒊𝒃(𝒌 + 𝟐) = 𝑭𝒊𝒃(𝒌 + 𝟏) + 𝑭𝒊𝒃(𝒌) 

=
𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝒌+𝟏

− (
𝟏−√𝟓

𝟐
)

𝒌+𝟏

} +
𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝒌

− (
𝟏−√𝟓

𝟐
)

𝒌

}  

=
𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝒌

(𝟏 +
𝟏+√𝟓

𝟐
) − (

𝟏−√𝟓

𝟐
)

𝒌

(𝟏 +
𝟏−√𝟓

𝟐
)}  

=
𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝒌

(
𝟔+𝟐√𝟓

𝟒
) − (

𝟏−√𝟓

𝟐
)

𝒌

(
𝟔−𝟐√𝟓

𝟒
)} =

𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝒌

(
𝟏+√𝟓

𝟐
)

𝟐

− (
𝟏−√𝟓

𝟐
)

𝒌

(
𝟏−√𝟓

𝟐
)

𝟐

}  

=
𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝒌+𝟐

− (
𝟏−√𝟓

𝟐
)

𝒌+𝟐

} =
𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝒏

− (
𝟏−√𝟓

𝟐
)

𝒏

}  𝒇𝒐𝒓 𝒏 = 𝒌 + 𝟐.   

 
Therefore true for 𝒏 = 𝒌 + 𝟐.   
 
When 𝒏 = 𝟏: 
𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝒏

− (
𝟏−√𝟓

𝟐
)

𝒏

} =
𝟏

√𝟓
{

𝟏+√𝟓

𝟐
−

𝟏−√𝟓

𝟐
} =

𝟏

√𝟓
{√𝟓} = 𝟏 = 𝑭𝒊𝒃(𝟏)  

When 𝒏 = 𝟐: 

𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝒏

− (
𝟏−√𝟓

𝟐
)

𝒏

} =
𝟏

√𝟓
{(

𝟏+√𝟓

𝟐
)

𝟐

− (
𝟏−√𝟓

𝟐
)

𝟐

} =
𝟏

√𝟓
{

𝟑+√𝟓

𝟐
−

𝟑−√𝟓

𝟐
} = 𝟏 = 𝑭𝒊𝒃(𝟐)  

 
Therefore true for 𝒏 = 𝟏 and 𝒏 = 𝟐.  By induction, true for all integers 𝒏 ≥ 𝟏.   


