convergence of infinite series

infinite series

partial sums

Ya,=a,+a+a,+

k=0

Definition

infinite series is convergent if and only if
the sequence of partial sums is convergent

S, =a,+a,+a, +-+a, Eak=L if and only if s, —L
k=0
basic test
a, —® - 0 — Y a, diverges
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& X|=1 =  diverges
p-series 1 harmonic series (p = 1)
p> = converges
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=iy 2" 3 ' k 23 4
p=1 = diverges - diverges
telescoping .
a, = S[109 - f(k+1)] fh+1)—>c = Ya, =f0)-c converges
: k=0
k=0 k=0
= 1(0) ~f(n+1) fh+1)—==+ = Ya diverges
k=0
absolute
convergence test
E|ak| converges = E ay converges
. remainder
alternating (-9a  a,=0 = a—=0 Y (-1)‘a, converges P
k=0 g a, >a,, (=0 ;)(_1) a =L = |L_Sn <a.,
series with non-negative terms a, =0
integral test 16
ff(x)dx  converges = flk)  converges
k=1
1
ratio test A<l = Eak converges
if B, A then A=1 = noconclusion
ak
A>1 = Eak diverges
root test p<l = Eak converges
. 1
if (ak )? —p then p=1 = no conclusion
p>1 = Eak diverges
basic comparison test
c c, =0 d, =0
k
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. E C, converges R E dk diverges

limit comparison test a, =0 both E a,, E b, converge
. a
b, >0 if b_k —L = o
k
CEY both Ya.Sb, diverge
limits of sequences
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