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Abstract

In Fibonacci Sequence, | illustrated Cassini’s identity and Catalan’s identity in geometry.
Firstly, in terms of Cassini’s identity, there is a square whose length of side is Fibonacci number F.
I cut this square and recombined its pieces to form a rectangle whose length and width would
conform to two adjacent terms of F,, Fn+1 and F.q, respectively. Then there would be a gap or
overlap in this rectangle. Similarly, in Catalan’s identity, | would get another rectangle whose
length would increase (Fn+2, Fn+3,..., Fn+r) @and width would decrease (Fn-2, Fn-s,..., Fnr).  The area
of the gap or overlap left in the rectangle would become F,?, the square of Fibonacci number.
Secondly, in terms of Cassini’s identity, there are squares whose lengths of side belong to
recurrence sequences except for Fibonacci sequence. | recombined these squares to form
rectangles respectively. These rectangles would be formed regularly and the area of the gap or
overlap left in these rectangles would be different with each other. However, in Catalan’s identity,
the area of the gap or overlap would still increase in terms of the square of Fibonacci number.
Finally, I concluded a general formula: the recurrence sequence [a,] would always satisfy the

fO“OWing |dent|ty an2 —a,,, 8, = k(_l)n+m+1 Fm2
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