Sequences

1. Sequence
A sequence is a succession of numbers or terms formed
according to some rule. e.g. 4, 8, 12, ...... . A sequence

is either finite or infinite according as number of terms in
it. A sequence whose range is a subset of the set of real
numbers R, is called a real sequence.

Series
If &, &, as, ..., &, is a sequence, then the expression
a +8a +a;+a, +...+a, is called series.

. Progressions
A sequence whose terms follow a certain pattern or rule,
is called progression. e.g. 2,4,6,...,100

. Arithmetic Progression (AP)
A sequence in which the difference of two consecutive
terms is constant, is called arithmetic progression (AP).
This difference is called the common difference and
denoted by d. Thus, d =a,,; -4,

nth Term of an AP

If a is the first term, d is common difference and / is

the last term of an AR, then

(i) nth term is given by g, =a+ (n - 1)d.
(i) nth term of an AP from the end is
a,=a,-(n-Ndorl-(n-1d
(iii) a, + a; = constant
Properties of Arithmetic Progression

(i) If a sequence is an AR then its nth term is a linear
expression in n i.e. its nth term is given by An + B, where
A and B are constants and A is common difference.

(i) If aconstantis added or subtracted from each term of
an AP then the resulting sequence is an AP with same
common difference.

(iii) If each term of an AP is multiplied or divided by a
non-zero constant, then the resulting sequence is
also an AP,

(iv) Any three terms of an AP can be taken as
(a—d), a (a+d)and any four terms of an AP can be
taken as (a— 3d),(@-d).@+d). @+ 3d)

5. Sum of n Terms of an AP
If a is the first term, d is the common difference and lis

the last term, then
Sum of n terms, S, =—g—[2a+ (n —1)d]=g(a+ )]

Note If sum of n terms, S, of an AP is given, then
nth term, a,, = S, — S, wherea, = $;

6. Arithmetic Mean "
() If a, Aand b are in AP then A=?—;— is called the

arithmetic mean of a and b.
(i) fa, A, A, Ay, ... A bareinAP and A, Ay, Ay, ..., A,
are n arithmetic mean between a and b, then

d=9:_aand An=a+m
n+1 n+1
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7. Geomelrl . is called geometric progression,

A sequence &, & - :
if it follows the relation ~;;—‘— —r (constant) for all k e N
the constant ratio is called common ratio (r) of the GP.
nth Term of a GP
(i) Ifaisthe first ter
general term or
—agr" ' orl=ar

a GP from the end is

mandris the common ratio, then the

nth term of GP is
n-1 where | is last term.

(i) nth term of

where, / is last term _
Properties of Geometric Progres'smn B
(i) Ifalltheterms of GP are multiplied qr.dlwded by sgme
non-zero constant, then the resulting sequence Is a
GP with the same common ratio.
(i) The reciprocals of the terms of a given GP also form
aGP
(i) If each term of a GP is raised to some power, the
resulting sequence also forms a GP.
In a finite GP, the product of the terms equidistant
from the beginning and from the end is always same
and is equal to the product of the first and the last

terms.
(v) The resulting sequence formed by taking the product
and division of the corresponding terms of two GP's

is also a GP.

(iv)

(vi) Any three terms can be taken in GP as ?—, aandar and
r

a

any four terms can be taken in GP as 3 2 arandar®.
r’r

Sum of » Terms of a GP
If a and r are the first term and common ratio of a GP
respectively, then

(i) Sum of nterms of a GP,

a8=7) it <t

1-r
Sp=
220 it (r>
r-1
(i) Sum of an infinite GP,
-13—,|r|<1
e, |r|21
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10. Relation between AM and GM s ' Numbegrg is
Let A and G be the AM and GM of two positive real P =P +28+ P4 40 Jn s
numbers a and b, respectively. L\ \1)]2
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