Differential Calculus MATH 100:701 2018W

Some tests for the convergence or divergence of series

1. DIVERGENCE TEST:
If (an)5, does not converge to zero, then Y | a, diverges.
Note: If (a,)S2; converges to zero, then the test does not give any information.

2. COMPARISON TEST:

1. If EZOZI b, converges and 0 < a, < b, for all n € N, then Ezozl an,
converges.

2. I Y07 | by, diverges and 0 < b, < ay, for alln € N, then Y7 | a, diverges.

Note: ‘for all n € N’ can be replaced by ‘for all n > Ny’

3. LiMIT COMPARISON TEST:
Let (b,)52; be a sequence s.t. b, > 0 for all n € N. Let (a,)52; be another
sequence. Assume that

exists. If L # 0, then Y~ | a,, converges if and only if > 7 | b, converges.
Note: In the case L = 0, we only have that if 7 | b, converges then >~ | a,
converges.

4. RATIO TEST:
Let (a5,)22 4 be s.t. a, # 0 for all n > Ny. Assume that

An 41
Qn

lim =L
n—oo

exists. The sum Z;o:l ay, converges if L < 1 and diverges if L > 1.
Note: The test does not give any information in the case L = 1.

5. ALTERNATING SERIES TEST:
Let (a,,)22, be s.t. a, >0 for all n € N. If

an+1 < ap and nh_>ngo anp =0

Then the series > -, (=1)""'a,, converges.
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