
Criteria for onvergene=divergene of the series 1Xn=0 anThe Test for Divergene: If limn!1 an does not exist or if limn!1 an 6= 0; then the seriesP an is divergent.The Integral Test: Suppose f is a ontinuous, positive, dereasing funtion on [0;1)suh that an = f(n). Then the series Pan is onvergent if and only if the improperintegral R11 f(x)dx is onvergent.The Comparison Test: Suppose P an and P bn are series with positive terms. Ifan � bn for all n and P bn is onvergent, then P an is also onvergent. If an � bnfor all n and P bn is divergent, then P an is also divergent.The Limit-Comparison Test: Suppose P an and P bn are series with positive terms.Let  = limn!1anbn : If  > 0 and �nite then the series are both onvergent or bothdivergent.The Alternating Series Test: Suppose bn > 0 for all n and satis�es (i) bn+1 � bn forall n, and (ii) limn!1 bn = 0. Then the series 1Xn=0(�1)nbn is onvergent.The Ratio Test: Let L = limn!1 ����an+1an ����. If L < 1 then the series P an is absolutelyonvergent (and therefore onvergent). If L > 1 (or L =1) then the series P an isdivergent. If L = 1 or does not exist, the Ratio Test is inonlusive.The Root Test: Let L = limn!1 npjanj. If L < 1 then the series P an is absolutelyonvergent (and therefore onvergent). If L > 1 (or L =1) then the series P an isdivergent. If L = 1 or does not exist, the Root Test is inonlusive.Seleted Taylor series expansions11� x = 1 + x+ x2 + x3 + ::: = 1Xn=0xn; for � 1 < x < 1:ln(1� x) = �x� x22 � x33 � x44 � ::: = � 1Xn=1 xnn ; for � 1 � x < 1:tan�1 x = x� x33 + x55 � x77 + ::: = 1Xn=0(�1)n x2n+12n+ 1 ; for � 1 � x � 1:sinx = x� x33! + x55! � x77! + ::: = 1Xn=0(�1)n x2n+1(2n+ 1)! ; for all x:osx = 1� x22! + x44! � x66! + ::: = 1Xn=0(�1)n x2n(2n)! ; for all x:ex = 1 + x+ x22! + x33! + ::: = 1Xn=0 xnn! ; for all x:


