
Operations on Generating Function

November 13, 2008

Let

A(x) = a0 + a1x + a2x
2 + · · · + anx

n + . . .

B(x) = b0 + b1x + b2x
2 + · · · + bnx

n + . . .

Then

cA(x) + dB(x) =

∞
∑

i=0

(cai + dbi)x
i

A(cx) = a0 + (ca1)x + (c2a2)x
2 + · · ·+ (cnan)xn + . . .

xmA(x) = a0x
m + a1x

m+1 + a2x
m+2 + · · ·+ anxm+n + . . .

A(x) − a0 − a1x − · · · − am−1x
m−1

xm
= am + am+1x + am+2x

2 + · · ·+ am+nxn + . . .

A′(x) = a1 + 2a2x + 3a3x
2 + · · · + (n + 1)an+1x

n + . . .

xA′(x) = 0a0 + 1a1x + 2a2x
2 + 3a3x

3 + · · ·+ nanx
n + . . .

A(x)B(x) =

∞
∑

i=0

(

k
∑

i=0

aibk−i)x
k

1. Find the closed formula for the generating function of the sequence of m 1-s.

2. Solve the recurrence relation an = 4an−2, a0 = 0, a1 = 1.

3. Solve the system of recurrence relations
{

bn = 3n−1
− cn−1

cn = 3n−1
− bn−1

b0 = c0 = 0.

4. Evaluate the sum
∑

k

i=0

(

n

i

)(

m

k−i

)

.

5. Evaluate the sum
∑

n−1

i=0

(

i+m−1

m−1

)

.
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