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Exercise set (2.4)



1. Find these terms of the sequence {a,}, where a, =
2-(=3)y"+5".
a) a, b) a, ¢)ay d) as

Q) Q=23 B 2,1 -3 -

b) G = 2(-3),8) . ¢, 5 __|

4 4
), _2(-3) () _1€2 ,625-7387

5 \)
d)Q{ _2(-3),(5) __4%¢,3125-2639




2. What is the term ag of the sequence {a, } if a, equals
a) 217 b) 7?
¢) 1+(=1)" d) —(=2)"?

Q) Qug = 23" _ 27 _123




4. What are the terms a,,, a,, a,, and a, of the sequence {a,, },
where a, equals

a) (=2)"? b) 3?
¢) 744" d) 2"+ (=2)"?
Q) Qg (=2) |

- (=2) —_2

G- (-2) =4

0/3— (—1)‘ = g

) Qo =
v _

W w W

v, =

Q= 3

C)Qpe 7.4

a’o: 7+4°— 8

= 7,4 |l

Goye 7,4 -7, 16 =23

Q=7 ,4 =7,64 =7l

d.)a"n', = 1“, +(‘2)ﬁ’

FozD 21,122

a, -2 (222 .2 -0

G- 224, 4 -3

P,=2",2).8_R% -0




S. List the first 10 terms of each of these sequences.

a)
b)
<)

d)
e)

)

2)

h)

the sequence that begins with 2 and in which each
successive term is 3 more than the preceding term
the sequence that lists each positive integer three
times, in increasing order

the sequence that lists the odd positive integers in in-
creasing order, listing each odd integer twice

the sequence whose nth term is n! — 27

the sequence that begins with 3, where each succeed-
ing term is twice the preceding term

the sequence whose first term is 2, second term is 4,
and each succeeding term is the sum of the two pre-
ceding terms

the sequence whose nth term is the number of bits
in the binary expansion of the number n (defined in
Section 4.2)

the sequence where the n2th term is the number of let-
ters in the English word for the index »n

Q@ 3 114 1

)1,1,1,2.2.2.3,3,3,°
<)1,1,3,3,5,5,7,7,9,9

dol_2° 112" 21.2.31.2,41.2,51.2 61 _2°




)1,2,2,8,3,3.3

binar 7

[ | I

2| lo 2
3|1 1
% | loo 3
5 lol 2
€| llo 3
7N 3
3| lsoce %
9 | lool 4
lo]lolo 4

one

twe

three

"FouY‘

-BVE

SOIK

SV N

egnt

\ANE

ten

weTNwe pHhww



6. List the first 10 terms of each of these sequences.

a) the sequence obtained by starting with 10 and obtain-
ing each term by subtracting 3 from the previous term

b) the sequence whose nth term is the sum of the first n
positive integers

¢) the sequence whose nth term is 3" — 2"

X)lo,7,4,1,_2,_5,_8,_1|,_14,_17

b a, = nlu+ 1)

2

o — \U+1) _ |
: 2

v, =3

Qg =6

Oy =lo

O = |5

Qug =21

Q, =29

Qg = 36

Q, =45




U)p=3 -2

v

a -3 _2_

Q,=3 _2 =5

Q, =3 _2 =19

Q, =3 _2 6%

_2 =210

=3

Qv

Qe =3 _2 665

Q=3 _2

2039

Qg =3 _2 —6303
Qe =3 _ 2 =1917]

e

lo

Q, =3 _2 =3%2%

10




10. Find the first six terms of the sequence defined by each
of these recurrence relations and initial conditions.

a) a,=-2a,_,,a,= -1
b) a, =da,_ | —da,., ay= 2, a, = =]
¢ a,=3a_,a,=1
d) a, =na,_, +a,2,_2. ay=-=1,a, =0
e) a, =a,.,—a,,+a,;a,= l'al = l'a2 =2
G)| | n
o |-
l 20'! = 2("‘): ?_

2 [20, = 202)-4

3|20, - _2(4)-3

4|20, - 2(8)=_I¢

5 205 ,=_2(_16) =32

) n O/r\,=0./n,_|—(1:n,_7_
© lu, =2
| oy =_]|
2 (O, =0, g, =1 2=_23
3 O"-s—a/ . = 3 (_\)=_2
S 3-1 S-2
4 Q=aq, a0 =2 _(-3)_|
4-17 4=
5|0 =0 G =102)=3
_| 5._




C)Ap =30, , 0, =\

| Qun =0y

o Qg = |

| o/,=303,_| =3

2 Q=30 =3(9)=27

3 Qp=30_ _3(27) -2187

4 | ay=302 -3(2137) -143439

5 | =307 3014348 ) _(.176 7« o

n Uiy =Gy, 4 Gop, o

o | O=_)

| v, =0

2 |, =204 10, =2(0), (1) |

3 | Gy=30,,40, , =304 (0) =3
4 |G, =40y 4,0, , =430, (1) =13
5| O =50 W, =503),(3) 74




e) a’m: O"m-l - CUI'lI-Z 4+ Cum_g )(1/°=\

N[ Q= Gy - Wy + Yz

o Qg =\

| @, =\

2 Qrp= 2

3 Qrg= Qg - W3,y W35 =2 1,122
4 Qrp= Oy~ Vgpy Wz =0_2 4| =
5 Q= O - Qg oy Qg 5 =1_2,2 -\




11. Leta, =2"+5-3"forn=0,1,2, ....
a) Find a, a,, a,, a3, and a,.
b) Show that a, = 5a, — 6a,, a; = 5a, — 6a,, and a, =
Say — 6as,.
¢) Show that a, = 5a,_, — 6a,,_, for all integers n with
n>2.

(khkt\ — 2w| 5 !gw
Qo=2 5.3 _6
Qv =2,53=17
-2 ,5.3 _49
0= 2 5.3 143
Qo= 215.34_42|

b)

v _ ) _ _49 _

Sav,_60, =5(49)_607) 245 _lo2 =143=-a,,

_ S _/ _42\-







26. For each of these lists of integers, provide a simple for-
mula or rule that generates the terms of an integer se-
quence that begins with the given list. Assuming that your
formula or rule is correct, determine the next three terms
of the sequence

a) 3,6,11, 18,27, 38, 51, 66,83, 102, ...
b) 7,11, 15, 19,23, 27,31, 35, 39,43, ...

e) 0,2 8,26,80,242,728,2186,6560, 19682, ...
&) Q=3

Qg =N 42

Ro=I 2 2123
Roo12,2 146
R=13" 2 =17

next termsg 123 146,171

bla.="7
d-4
Qg =74 4n_1)

R=7,40_1)=47
R=7,402.1)=5
R.=7,403_1)-85

next termsg 47,5 55



€) =0

n
Qg =3 _ |

23 _1 =[7714¢

= 2 _1 =3zl44e

=3 _1 1594322

g 4¢ 394322




29. What are the values of these sums?

5 4

a) Y (k+1) b) ¥ (-2y
k=1 j=0
10 8

¢ Y3 d Y@ -2)
i=1 j=0

5
Q) KZ_l(K‘F‘):(|+\)+(2+‘)+(3+\)+(4+\)+(5+‘)
=2+3+4'+5+g=20
4 J o ) 2 3 4
b) J;)(-zu—z) L2) 1 (-2) 1 (-2) L(=2)

12,483,161l

lo lo
c);3=3§| _3.l0o=30

o+l 241 2 24 3

d)§(23+|_23)=(2 _2°)+(2""_2')+(2 2),. (2 _72)

74+ b

4,1 4 6 34
° 2).0" ). 02" 2)

RO N

= |+2 +4 +% +\€ +31_\_6‘|- +|2_% +2-56 :5“



30. What are the values of these sums, where S =
{1,3,5,7}?

a) Y b) ¥

JES JjES
o X/ d Y1
JES jES

a2 d=1,3.,5,.7=\¢

Jes

b) JZSJ 1,35 .7 21,9,25 .49 _%4

<) 2 U/§) =

\ |
J<s B,

+

~|[>

1 -
4

d)2 l=lylylyl,

Jes



