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Alternating series

)n+1

If (u,,) is a sequence of positive term. Then, Y-, (—1 U, is called an

)n+1 i

alternating series as Y., (—1 —

Absolutely convergent

A series Y., U, is said to be absolutely convergent if and only if Y771 |u,,|
o) (_1)n

converges. For example );,—, S

Conditionally convergent

If a series Y.,—1 U, satisfies each of the following three conditions, then

Y:n=1Uy conditionally convergent
® Y iUy is an alternating series.
o lim,_ ,u, =0.

o |upsl < uyl

n

Example: Does )= % is converge or diverge??

Sol
-n" i
u,=lan| = un = = un = -
n n
1 1
lim—-—=—=0
n-oon (0/0]
1
Uy = Uy = == convergent

n- (n+1)

o (1)
by H.S
anl n Y

n = 1 divergent

This series is conditionally convergent

n
nZz+1

For example: Does Yo, (—1)" converge or diverge?

Solution: We have

n

-1 ,2 3 o . .

o Y (=D -, Tt which is an alternating series.
. n

e lim,_ ,(—1)" — = 0

o Itisclearly |u,1] < lu,l.
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Thus, the series is a conditionally convergent.

Example: Does Y- % converge or diverge?
Sol/
w (=11 1

Up=lan| = Up = Yno1— = Un = —

1 1

lim —=—=0
n-olnn o

1 1

u,=>U >
n 1l o = T+ 1

this series is convergent

Absolutely and conditionally convergent

The conditionally convergent

If the series is convergent by satisfy the condition of alternating series and it's
called the conditionally convergent

The absolute convergent

f the series )5~ an be finite series and), -, |an|is converged then) ;" ; an is
convergent

Example : Determine each of the following series convergent or divergent

o (_1)n+1
1) Zn=1 n2
Sol/
(_1)n+1 1
Up,=lan| = U, == | ——|Fun=

Now we apply the terms

_ 1 1
lim =—=—=0
n—oo n (00]

1 1

this series is convergent
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w (D"
2) 2n=1 (T

Sol/
- N (G L
U,=lan| - U, = | ——|=un=—
lim === =0
n-oon oo
U,=2Up1 - = o convergent

n = 1 divergent

This series is conditionally convergent
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