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Generating functions and linear recurrence relations

Example homogeneous care
Consider the recurrence relation

Ant an i Gan 2 0 n 72 90 1 a 3
Re route as

Antz t anti 6 am O WE No 90 1 91 3
Let g a Into aux be the generatingfunctionof Canino
we have
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By the theoryofpartial fractions we get
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There are many ways to find A and B The standard
trick is to rewrite the above as
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and then equate coefficientsof powersof re on bothsides
Another way is to set n Yz and then ne Ys
setting a Ye we get
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Setting n 3 we get
1 I B it

ie B 115
The othermethod of equating coefficients will also

yield the same answer In either case we get
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It follows that
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Example Non homogeneous care

Consider
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Re write this as
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This gives
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Let gin Into Ann Then the above translates to
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Since a 2 and a 1 the abovegives
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We have a partial fraction decomposition
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A B and C can be found by equating coefficients
Another method is

Set a Ya in Cx Weget
2 5 t 6 I B Itt

weest Is e atNent
2 5C 1 6C1 2 C L 21 1732

This girls
1319

Next differentiate both sides of 1 7 to get
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None set 2 42 in the above We get
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Thisyields
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