
Math 181 Chris McDonald
SERIES
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1. Geometric:

S -, . , -r  ̂-  + --- ,  a
L -r  "- '  or  Lor ' '  .  converges to ;1 i l  l r l  < l
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2. Harmonic:
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t - diverges:/ - / , ^
t t = l  / l

Useful when using the Comparison or Limit Comparison Tests.

3. P-Series:

i  _ ^^ : f
/  ;  conve rges i f  p>1 ,  d i ve rges i f  p<L
J t - l  f l

4. Test for Divergence:

Il 
ly: 

o,t + 0 o. 
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a,, cloes not exist, then the series f o,, diverges.
t 1 =  |

5. The Comparison Test:
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If I u,, and 16,, are series with the positive terms and a,, < b, then,

" ; '  
t l= l

i f  t  ' | '  ' r  \ - L  ) : '. .  /_/c/ ,_ dlverges lncn lL ni ,  dlvcrges.

" ; t  
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i i  Lb, ,  converges then l r , ,  converges.
a '  n= l

Useful if the series has a form similar to the geometric or p-series.

6. The Limit Comparison Test:
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l f  \ i  -  I  \ -  I  -  -  se r i eq  * r i t h  t he  nnq i t '  
a '

, ,  La,  and /b ,  are ser ies wi th  the posi t ive terms and l rm 
f  

=,  .
" t t

*h.; . i, u nnitl number and c > 0 , then either both series converge or
both diverqe.

Useful if the series has a form similar to the geometric or p-series.



7. Alternating Series Test:
@

I f  I ( - l ) ' - '  b ,where  b , , . t3b ,  fo ra l lnand  l i 1b ,  =0 .  then

tn. ,Jri., is conversent.

8. I a,, is Absolutely Convergent provided I1",,1 is convergent.

^ \ -
9. )a, ,  is Condit ional ly Convergent i f  i t  converges, but not absolutely.

10. The Ratio Test:

I r t  . l  n

l f  l imlad-l : Z , th.n the series l r,, converges absolutely if L <1 ,
"n - l  Q,  |  ,= t

divcrgcs if  L > | ,  i f  L: 1 the tcst is inconclusive.

Useful if a,, has factorialterms or ntt' powers of constants

l l .  The l loot Test:

t l t - al l '  l i r nV l " , , l =1 .  t l r en  the  se r ies  ) c r , ,  conve rges  abso lu te l y  i f  I  <  l .

diverges if  L >l ,  i f  t  = I the ,"r, t ,  inconclusive.

Useful for terms of the fbrm (4,, )"

12. Integral Test:
If ./ is continuous, positive, decreasing and an = f (n) then,

if f t f*lrlx converges, then i o, converges,
J t  "  

n ' l

if I f frldx diverges, then i o,, diverges.

fr

Useful i f  l ,  /1x;dx is easily evaluated.


