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7. Give a recursive definition of the sequence {a,}. n=
1,2,3,...if
a) a, = 6n. b) a, =2n+ 1.
¢) a, = 10" d) a, =5.

A string that contains only Os, 1s, and 2s is called a ternary
string.

13. a) Find a recurrence relation for the number of ternary
strings of length n that do not contain two consecu-

tive Os.
b) What are the initial conditions?
¢) How many ternary strings of length six do not contain

two consecutive 0s?



1. Determine which of these are linear homogeneous recur-
rence relations with constant coefficients. Also, find the
degree of those that are.

ﬂ} a, = SHH—I + 4ﬂn—2 + 5{]'”_3

b} Ay = 2‘iﬂl‘ﬂn—l + Ap_2 L‘} Ay = Gy + Gp—_4
'[I.} a, = da, 4 +2 'E} a, = ﬂi_| + dy_2
f} a, = a, > g} a, = ay_1 +n

3. Solve these recurrence relations together with the initial
conditions given.
a) a,=2a, forn>1,a,=3
b) a,=a, fornz=1,a,=2
¢) a,=5a, , —b6a, ,forn>2.a,=1,a,=0
—da, ,forn=2 a,= ﬁ.a, =8
a,=-4a, ,—4a, ,forn>2,a;,=0,a,=1
f) a,=4a, ,forn>2,a,=0,a, =4
a,=a, > [d4forn>2,a,=1,a,=0



EXAMPLE 11 Find all solutions of the recurrence relation

— n
Bxira a, =5a,_; —6a, ,+7".
Examples )
Solution: This 1s a linear nonhomogeneous recurrence relation. The solutions of its associated
homogeneous recurrence relation

a, = 5au—l - 6“;:—2

are af:” = a, - 3" + a, - 2", where a, and «, are constants. Because F(n) = 7", a reasonable trial

solution is @’ = C - 7", where C is a constant. Substituting the terms of this sequence into

the recurrence relation implies that C - 7" = 5C - 7"~! — 6C - 7"~ + 7". Factoring out 7"~2, this

equation becomes 49C = 35C — 6C + 49, which implies that 20C = 49, or that C = 49/20.

Hence, aff ' = (49/20)7" 1s a particular solution. By Theorem 5, all solutions are of the form

=a,-3"+a, - 2" + (49/20)7". -

HH



23. Consider the nonhomogeneous linear recurrence relation

+ 2”

a) Show that @, = —2"*! is a solution of this recurrence
relation.

ﬂn = 3 ﬂn— 1

b) Use Theorem 5 to find all solutions of this recurrence
relation.

¢) Find the solution with a, = 1.

25. a) Determine values of the constants A and B such that
a, = An + B 1s a solution of recurrence relation a, =

2a._. +n+3.

b) Use Theorem 5 to find all solutions of this recurrence
relation.

n—1

¢) Find the solution of this recurrence relation with
a, = 4.



