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228 TESTS FOR CONVERGENCE AND DIVERGENCE OF POSITIVE SERIES [CHAP. 48
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Then lim 2% = lim nt1 _ . and the series diverges.
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Then lil}: s—:;ﬂ — 1 and the test fails. See Problem 11 above.
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Supplementary Problems

19. Verify that the integral test may be applied and use the test to determine convergence or divergence.
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Ans. (a), (¢), (d), () divergent.
20. Determine convergence or divergence using the comparison test.
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Ans. (@), (b), (@), (1), (@), (&), () for p > 2 convergent.
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Determine convergence or divergence, using the ratio test.
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A'ﬂs. {ﬂi), {b): (t‘.‘), (e)! (f)s (h)’ (D converg‘ent.

Determine convergence or divergence.
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Ans. (d), (d)) [f)) (g)! (z)l (J}J (E) convergent.

Prove the comparison test for convergence, Hint, If Ze¢. =

Prove the comparison test for divergence.
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C, then {S.} is bounded.

Sdi > M for n>m.
1

Prove the Polynomial Test: If P(n) and Q(n) are polynomials of degree p and g respectively, the series

P(n)
2 Q(n)

converges if ¢ > p+1 and diverges if ¢ = p+1.

Hint. Compare with 1/a77".

Use the polynomial test to determine convergence or divergence.
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Prove the Root Test: A positive series s, converges if lin;x
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The test fails if lim
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Hint, If lim
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Ve =1.
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Ans. (a), (e), (d), (f) convergent.

Ve > 1.

then V&» < r < 1, for n > m, and s, < 7.

W < 1 and diverges if Iin_;_t
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Determine convergence or divergence, using the Root Test.
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Amns. All convergent.



