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The Ratio Test

: . |a N U

() If lim|— =L <1, then the series Za is absolutely convergent (and therefore convergent).
nN—o0 an 1 n

. . |a . |a ™

(i) If lim—%=L>1 or lim|—2% =00, then the series Zan is divergent.
n—o an n—o an o

. |a . . : : .

(iii)  If lim—"% =1, the Ratio Test is inconclusive; that is, no conclusion can be drawn about the
n—oo an

convergence or divergence of Z a, .

The Root Test

(i) If lim/ja,| = L <1, then the series > a, is absolutely convergent (and therefore convergent).
n—oo =1

(i) If lim Ya,|=L>1 or !ilpo,n/|an| = o0, then the series HZ:;an is divergent.

@iii)  If lim ,n/|an| =1, the Root Test is inconclusive; that is, no conclusion can be drawn about the convergence
n—o0

or divergence of > a, .

Below are descriptions from Thomas’s Calculus textbook.

Theorem 13 - The Ratio Test
Let z a, be any series and suppose that

an+1
a,
Then (a) the series converges absolutely if p <1,
(b) the series diverges if p>1 or p is infinite,
(c) the test is inconclusive if p=1.

lim

n—oo

Theorem 14 - The Root Test
Let Z a, be any series and suppose that

limya,|=p.
Then (a) the series converges absolutely if p <1,

(b) the series diverges if p>1 or p is infinite,
(c) the test is inconclusive if p=1.
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