Math 234

Recursive Sequences Day 11

Discuss the following problems with the people at your table.
O, = 0. * 3
1. Let &: for integers n > 2.
(a) Write the first five terms of the sequence aq, as, as, a4, as.

A,=a,+3=5+3=¢

Q;’“;*3=?4 2=1|
oy = ”f3~.=lq

(b) Can you think of a closed form expression (that is, a non-recursive formula) for a,?

0= 3n+ 2

) < What kind of
123 4 € W sequence is this?

As=\4+3=17 S, &15,19,17 ARITHMET) ¢
SEQUENCE

2. Let by =4 an@n = %bn_l for integers n 29

(a) Write the first five terms of the sequence by, ba, bs, by, b5, < What kind of
sequence is this?

b|7-q'/ -L)z- t’(-")?- _;-/ 53:4(2 / B‘i: q(%); 5.5':(‘(%) GEOMETRIC
K‘/C: ) — SEQUENCE
MM faT b =

(b) Can you think of an explicit (that is, non-recursive) formula for b,7

b=9(3)

3. Let ¢; =3 and@ = ¢p_1 + 2n — 1 for integers n zé
(a) Write the first five terms of the sequence c1, ca, c3, 4, C5.
=3, c=3¢2M-1=(  5=6+2(3) 1= |
Cy=¥2()-1=21%, cg=12+2(8)-1= 27

(b) Can you think of a closed form expression for ¢,

CA: 1\24'2


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright



molbiply by 2
ekl by
4. Consider the sequence 5,15,45, 135,405, ..

Find both a recurrence relation and an explicit
formula for this sequence.

recursive  Q, =5

ana( Qn = San-o 'Q" n2 2

clesed-Bemi 0,=5(3)"" £ 31l

ori =S $r n20

5. Consider the sequence 1,11,101,1001,10001,100001,.... Find both a recurrence relation and an
explicit formula for this sequence.

CXf‘;CH' for mula: a, = 10" + 1L

for neto,l,2,..8
one LJa;z v write ‘H!Q
L

20(a0, - 1) *1 e axt

recuvrereénce:

A,

On

6. Consider the sequence 0,2, 8,26,80,242, ..

Find both a recurrence relation and an explicit
formula for this sequence.

<O cubes?
ex p‘; it formulal

an= 3"-1 Hr neio1,2,5...5
0
an=3a,._,+2 'E)h 1\21

Fecurrence’ Qo
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n
Qa n=Qn, .l - 2

7. Let ag, a1, as,... be defined by the for m- all integers n > 0. Prove that this
sequence satisfies the recurrence relation‘a,, @ < What is the
. ( l) formula for
Ut'l'l'f. ‘&(MJla ‘Rr Q. - On-| — 2 a-1)+) _1 an1?

L
Gay = 2-1

plig sk Henrecotrtace ralation’ g o _ (ZA— D+2"

l‘":‘"" sideg of
=22"-1

= 2_l\+| __1: O\V\
qus) an_\q,Z": Qn.

8. Let bg, b1, by, ... be defined by the formula b, = nL+1 for all integers n > 1. Prove that this

sequence satisfies the recurrence relation b, = b,_1 + m

Cirsh) by deliaibin ) - (:\._h‘ﬂ =%

a1, 1 G !
~ T A(f\fﬁ n CIH-‘)

_ “"/I’/F - N

= n('\‘-)) - nel - lOn

Fldj b recurence: by + h(,l.. >

_ |
T\\Js) L,\ = 'o....."’ ()

9. Consider the sequences defined below by an explicit formula and a recursive formula:
an =13 —3n% +3n forn € {0,1,2,3,...}
bp=0and b, =b,_1+1forn>1
Decide whether these two sequences are the same. Justify your conclusion.

These sequences stact off the same but are ot equal
‘FM' nz 3.

A= O Q= 1, ap = 1’ az = q/ a,,:Z?,

!
bo=0, b&=1, b,=2, by=3 b,=9 ..
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10. Suppose that ag = 2 and ag, a1, as, ... is a sequence that satisfies ar = ar_1 + 3 for all integers
k > 1. Use mathematical induction to prove that a, = 2 + 3n for all integers n > 0.

BAsSE CASE: Let n=0. Then a, = 2+3(03:2__

InpucTioN:  Let k=20 be an '.H'eaer, and  soppese
‘}L at ak = 2 + 3k
Tl\lﬁ ak_n': Ge + 3 = (2-‘- 31} + 3
Se a,, =2+3(k+1)

Tke.rdvrc, Q, = 2+ 3n  Hor all i,\‘}ejers nz 0.

11. A computer algorithm executes twice as many operations when it is run with input of size k
as when it is run with input of size ¥ — 1. (Assume that & > 1.) When the algorithm is run

with input of size 1, it requires 23 operations to complete its task. How many operations will be
required to process an input of size 307

n Pud’ Size opUa'“MS
| 23
2 23(2) = 46
3 23) =491
" 23(2Y"
30 23(2)" = 12,248,030,176
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