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1. The sequence �17,�12,�7,�1, 3, . . . is an arithmetic sequence.

2. The sequence 2, 6, 18, 54, . . . is a geometric sequence.

3. The first term in the Fibonacci sequence is 0.

4. Is the sequence 1, 1, 1, . . . an arithmetic sequence or geometric sequence or both?

Section 5.2 Recursively Defined Sequences (Part 1)

Recurrence Relation

P 1. Write out the first 6 terms of the sequence f : N ! Z such that f : a 7! 3a.

P 2. Is the equation ak = 2 where k � 1 a recurrence relation? If so, write out the sequence
and the 5th term of the sequence.

P 3. What is the solution to the recurrence relation ak+1 = 3ak where k � 0 and a0 = 1.

P 4. Let a1 = 1 and an = 2an�1 + 1 for n � 2. Write out the first 6 terms. Conjecture a
solution for the recurrence relation.

P 5. Let a1 = 1, a2 = 3 and an = 2an�1 � an�2 for n � 3. Write out the first 6 terms.
Conjecture a solution for the recurrence relation.

Strong Principle of Mathematical Induction

P 6. Let a1 = 1, a2 = 3 and an = 2an�1 � an�2 for n � 3. Conjecture a solution for the
recurrence relation and prove it using Strong Mathematical Induction.

P 7. Let a0 = 1, a1 = 4, and an = 4an�1 � 4an�2 for n � 2. Prove that an = 2n(n+ 1) for all
n � 0.

P 8. Prove 8n � 12 9s, t 2 N [ {0} such that n = 3s+ 7t.

 

F
T r 3 2 3

F

both r l d o



5 1

Dif A sequence is a function or infinite list of elements

whose domain is some subset of integers and range
is a set of elements real numbers

EI 2,4 6,8 is a sequence

f N I sit fin 7 2 n
m
nth term

E 1 4 9,16 25 has the nth term of

n 1 m

n 6 62 6ᵗʰ term of the sequence

Def A recurrence relation is an equation where the nth

term of the sequence is expressed in terms of

the other terms of the sequence

F The equation a
a
29 is a recurrence relation

where a 1 and k 1

1 2,4 8 16



Ex an 2 apr t 29k 2 for k 2

Q 1 a 2

Def The solution of the recurrence relation is the

nth term of the sequence

F L an 2am_ k I

1 2 4 8 16

An 2 n 0

Here is a solution for the recurrence relation

Find the solution for
the following recurrence relation

EI a a 4 an 4 an_ 4am 2 for K 2

a a 4 92 4 4 4 1 12

a 4 12 4 32 a 4 32 12 80

1 4 12 32 80 192

conjecture 1.2 4 2.2 12 3 22

32 4 23 80 5.24

an n 2 for n 1



Strong Induction

Let Pln be a statement concerning the integers

no ni 3 Suppose

i P no is true an

12 P no Pin Plan P nrt

for all K 0

Then Pin is true for all elements in no n

EI Let a 1 92 0 and an 4 an 4 an 2

for n 3 Prove an 2 1 for n 1

PI by strong induction

Basestep for.net

LaHS a Rays a 2 1

recurrence n th 2 1

relation

Indsted

For n 2

LHS 92 0 RHS a 22 1

4 0 0



Assume P il n P 2 n A P k

For n Ktl

LHS 4 apati 4911 7 2

4 am 4 Ak 1

4121411 2 1

2 2 1 2 2 1 1

2kt 211 2kt fi
1

24ᵗʰ 2 K I

2 I 1
K RHS


