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3. D’ Alembert’s Ratio Test

Let 2.0, u,be a positive term series such that

. Up4+1
lim N
n—oco un

Then (i) )., =; Upconverges if /< 1
(ii) m=1 U, diverges if [ > 1

(iii)Test fails if / = 1



Example 8 Test the convergence of the following series:
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Hence by Ratio test ,the given series converges.
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Hence by Ratio test , the given series converges.
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Hence by Ratio test , the given series converges.

Example 9 Test the convergence of the following series:
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Hence by Ratio test , the given series diverges.
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Hence by Ratio test , the given series converges.
Example 10 Test the convergence of the following series:
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Solution: (i) Here u,, = ooy D Upyq = o
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Hence by Ratio test , the given series converges if x? < 1 and diverges
L o

Test fails if x%2 =1.ie.x=1
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Whenx=1,u, = ——
n JZn+3
1 . u Vn
Let v, = —. Now consider — =
’JE Un 2n+3
o st : Vn
= lim = = lim
n—oo Vn n—oo VZn+3

= %(which is a finite and non zero number)

T vt Yol T ‘/—lﬁdiverges (as p= % <1) 2% . u, also

diverges for x=1 (by Limit form test).



- the given series converges for x < 1 and diverges forx > 1.
xn xn+1

(ii) Here u,, = P = Unpsr = (n+1)(n+3)

Then lim =2 = i
n—oo Up n—o (n+1)(n+3)

Hence by Ratio test , the given series converges if x < 1 and diverges if
x>1

Test fails if x=1
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When x= 1, u, = ——
o nm+2)
Letv, = e
e ey n?
= lim — = lim
n—o Vn n-oo n(n+2)

= 1 (which is a finite and non zero number)
Since).™ , v, = Ziléconverges (asp=2>1)
S D4 Uy also converges for x=1 (by Limit form test).
+ the given series converges for x < 1 and diverges for x > 1.
3. Cauchy’s n th Root Test
Let Y7, u,be a positive term series such that
lim (u.n)l/i'l =
n—w
Then (i) Y=, u,converges if /< 1
(i) X1 u, divergesif > 1

(iii) Test fails if I = 1



Example 11 Test the convergence of the following series:
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Hence by Cauchy’s root test, the given series converges.
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(ii) Here u, = (ﬁ)n = lim (up) /n = o (L)n
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Hence by Cauchy’s root test, the given series converges.
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Hence by Cauchy’s root test, the given series converges.

Example 12 Test the convergence of the following series:
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Hence by Cauchy’s root test, the given series converges.



