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When terms of a sequence are written under specific conditions,
then the sequence is called a progression.

A progressionisrepresentedast,,t,,...,t, ora,,a,,...,a, where
t, or a, means the first term, and t_ or a, means the nth term. t, or
a, is called the general term of the progression and its nth term is
always expressible in terms of n. The number of terms of progres-
sion can be finite or infinite.

#t Arithmetic Progression (AP) :-

A sequence is called an arithmetic progression (AP) if its terms
continually increase or decrease by the same number. The fixed

number by which terms increase or decrease is called the common
difference.

OR
A sequence of numbers {a } is called an AP if there is a number d,

such thatd=a, —a,_, forall n. d is called the common difference
(CD) of the AP.




Example: Common difference of
(@) 2,6,10,14is4

(b) 10,5,0,-5,-10is—5
(c) a,a+d,a+2d,a+3disd.

' General term of an AP ;-

Let a be the first term and d the difference on an AP. Let T, T,
T ..., T denote 1%, 279, 39, nth terms, respectively. Then we
have

Upon adding these, we get

T -T,=(n-1)d=T,=T,+(n-1d

But 7, = a. Therefore, general term =T =a+(n-1)d.

Thus, if a is the first term and d is the common difference of an
AP, thentheAPisa,a+d,a+2d,...,a+(n—1)dora,a+d,a+2d, ...,
accordingly as it is finite or infinite.

If the number of terms of an AP is n and the value of the last
termis /, then

=T =a+(n-1)d

If a is the first term and d is the common difference, then AP can
be written as




aa+da+2d,...,.a+(n-1)d

The nth term of AP is
I.=a+n-1)d
where d=T —T__..
The n' term of this AP from the last, if last term / is given is
I;=1-(n-1d

If the n'" term of AP from stating is 7 and from last is T, then

I,+T,=a+l

" Examples :-
MThe nt" term of an AP is 4n — 1. Write down the

first 4 terms and the 18t term of the AP.

Solution: Given T =4n—1.Puttingn=1, 2,3,4, ..., 18, we get
I,=3,T,=7,T;=11,T,=15and I, ;=71

MThe 8th term of a series in the AP is 23 and the

102t term is 305 in the series. Find the series.

Solution: Given
Tg=a+ 7d=23
T,pp=a+ 101d =305

Solving the two equations, we get
a=2.4=3

Now the seriesis 2,5,8, 11, ...




lep times the pth term of an AP is equal to g times

the gt" term, show that the (p + g)t" term is zero.
Solution: Given that p-t, =q-t,.

If a is the first term and d is the common difference then

pla+(p—1)dl=qgla+(q-1)d]
=pa+plp—q)d=qga+qlg—1)d

= (p—q)a=qgd —qd — pd + pd

= (p-qa=dg*-pH)-d(g-p)
=(p-qa=dq+p)(g-p)—dg-p)
=-a=dg+p-1)
=a+[(g+p)—-11d=0

:>tp+q:0

m If a sequence of numbers a,, a,,..., a, satisfies

the relation a2,;=a,-a,,,+(-1)" then find a,ifa,=2anda,=5.

Solution: Put n=1 in the given relation. We get

a; =aa; +(-1)' = 52=2a,~1=2a,=26 = a,=13




WIM, b and c are the xt, y" and zt" terms of an AP,
show tha

(A) aly—2)+bz—x)+cx—y)=0
(B) xb—c)+y(c—a)+z(a—b)=0

Solution: Let A be the first term and D be the common difference.
The xt, yth, zth terms are given by

I.=A+Kx—-1)D=a (1)
Ty:A+(y—1)D:b (2)
I,=A+@Z-1)D=c (3)

Equation (2) - Eq. (3), Eq. (3) - Eq. (1) and Eq. (1) - Eq. (2),
respectively, give

(b-0=(y—-2D=(y—2)= —<

c-a=-xD=(z-x)=
(@-b)=x-y)D=(x-y)=

(A) Now substituting the values of (y — 2), (z—x) and (x—y) in
LHS of the expression (A), we get

alb—c) blc—a) c(a->b)
- +
D D D

3 ab—ac+bc—ab+ca—cb
B D

=0=RHS5

(B) Now substituting the values of (b —¢), (c—a) and (@a— b) in
LHS of the expression (B), we get
LHS=x(y—2)D + y(z— x)D + z(x — y)D

={xy—xz+yz—xz+zx—zy)}D=0=RHS -Prepared by




