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HOMEWORK SET #5 / CO1A / Spring 2020

Solve the recurrence relation under the given initial conditions: k, = k,_1 + n+ 6, kg = 0.
Determine a recurrence for f(n), the number of regions into which the plane is divided by n
circles in general position (circles are in general position if each two intersect in two points and
no three share a common point). Solve the recurrence to obtain the number of parts.

Solve the recurrence relation under the given initial conditions: a,4+2 = 2a, —ap+1+3-(—2)",
ag = —1, a; = 1.

Solve the recurrence relation under the given initial conditions: hiio = 2hgp1 — hp + 2F,
ho=2,hy =1.

Find both the recurrence relation and the appropriate generating function for the number of
n-digit numbers (over {0,1,...,9}) where digit 0 can be used only even number of times. Use
the generating function to find the number!

Let D,, denote the number of derangaments of n objects. Let C,, be defined by

Dn Dn—l
Cp =0 - 2l
n!l (n—1)!

Find a recurrence for C),41 in terms of C,, solve it (using iteration) and use expression for C),
to express D,,.

Prove that 2" = Y ;_, S(n,k)z(z —1)--- (z — k + 1) (Hint: prove that the two polynomials
on the two sides of the equation are equal at values x = 0,1,2,...,n.)

For each of the following functions, find the sequences for which the function is the ordinary
and (for a different sequence) the exponential generating function: X +€% , (142%)"+1,
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