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Definition Given a sequence (ay) of real numbers, a formal sum of the
form 3 -, ay (or ¥ ay, for short) is called an infinite series.

For any n € N, the finite sum s, := a; + +-+ + a, is called the (n-th) partial
sum of the series 3 a,,.

A more formal definition of an infinite series i1s as follows. By the symbol
En an we mean the sequence (s,) where s, :=a; +--- 4 aq.

Convergent Series :
Aseries E uyissaid to be comvergent if S, , the sum ofits first m terms, tends toa definite finite limit
S as n tends to infinity.

We write S= lim S,
H—s =

The finite limit S to which S, tends is called the sum of the series.
Divergent Series: A series X u, is said tobe divergent if S, the sum of its first n terms, tends
to cither + o= or — == as n tends to infinity,

ie, if lim 5, =coor —e=.
H— o

Oscillatory Series: A series Zu, is said to be an oscillatory series if S, the sum of its first n
terms, neither tends to a definite finite limit nor to + o= or — == as n tends to o=
The series is said to oscillate finitely, if the value of S, as n — == fluctuates within a finite
range. It is said to escillate infinitelp, if 5, tends to infinity and its sign is altemately
pnsitive and negative. |
Sequence of "artial Sums of a Series :
If §,, denotes the sum of the first n terms of the series I i, so that

Sy=u + 1+ + 1y,
then S, is called the partial sum of the first # terms of the series and the sequence
<85,>=<5,5,...,5,,...>is called the sequence of partial sums of the given series.
We can define the convergent, divergent and oscillatory series in terms of the sequence
of partial sums.
Definition: A series I u, is said to be convergent, divergent or oscillatory according as the
sequence < S, > of its partial sums is convergent, divergent or oscillatory.
Ifthe sequence < S, >of partial sums of a series T w, converges to S then S is said to be the sum of the
series Xy,
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