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By comparing vy, :(1+—j with X, =[1+1j , prove that limy, =e .
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If a,=1+—+—+..+———log,n , b, =1+—+—+..+—-log,n , provethat {a,} is monotonic
2 n-1 2 3 n

increasing, {bn,} is monotonic decreasing , and that both converge to the same limit.

4 = 1x3x5x...x(2n-1)

If a,= , prove that lima, =0 .
4x6x8x...x(2n +2) N
6 :
If &4>2 and a,, = , prove that lima, =2 .
l+a, n-e

1 1 .
If a3>1 and a,, :E[a” +—] , prove that lima, =1 .
a n—o0

If a,> /6 and a,, =+6+a, ,provethat lima,=3 .
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Prove that the sequence u, = is (i) amonotonic sequence, (ii) a bounded function.

n

Find its limit.

Which of the following sequences converge ?  State the limit to which each of the convergent sequences tends.

(@ Sh=1+(1) (b) S, =%[1+(—1)"] © S,=nf+(-1)"] (d)
S, =1+ (-1’ @ S, =+ ® s, =i2+£(—l)“

n n n n
@ Sh=n"+(-1)"n (h) Sa=n+(-1)"n?.

For each of the sequences that does not converge, state whether the sequence is bounded or unbounded, and for

each unbounded sequence state also whether it is true or falsethat S, —>w as n— .

For each of the following, state whether it is true or false. If the statement is true, prove it; if it is false, give a
counter example.

(@ If a,—>0 as n—owo,then Xa, converges.

(b) If ZXa, converges, then a,—>0 as n—ow.

(c) If ZX|a,| isconvergent,then Xa, isconvergent.

(d If ZXa, isconvergent,then X|a,| Iisconvergent.
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If a,= + ..+ , prove that lima, =1.
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Show that the limits of the following sequences exist and find their limits.

(a) Xl :21/2’ ’Xn :(an—l)l/z

() x,=c¢’?, ... x,=(c+x,,)> ,c>0.

. . 6(1+u
Asequence is defined as follows:  u,,, = i+u,) , u,=c>0 .
7+u,
Prove that (i) if c¢>2,the sequence is monotonic decreasing ;

(i) if c<2,the sequence is monotonic increasing.

If the sequence converges, find its limit.

Prove that,if a and b areconstantssuchthat O<b<a,and u. =%a"+b" ,then
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limu, =a .
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Asequence of numbers X, isdefinedby Xx;=h, Xu1= XoZ+C, where 0<c<¥% and h lies

betweentheroots a and b (a<b) oftheequation Xx°—-x+c=0.
Prove that a<Xn1 <X,<b, anddetermine the limitof Xx,.

Show that the limit of the following sequences are all zero :
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Find the limits of the following sequencesas n-— oo :
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Show thatif limx, =0 and x,#0 forevery n,then lim—=o .
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Ifboth x, and vy, areconvergent,isittruethat x,y, should converge ?
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How about the converse ?



Calculate the limits of :
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Use the binomial theorem to show that the limits of both Ln (@a>1) and — arezero.
a
Find the limits of the followings :
sin > sin1 In 1+i
n? n Jn 1+2+..4N Yn?+1++n-+n?-1
@ —7 O 5" © —FZY @ = 0
tan— il n n®+1 n+1
n’ n’
Giventhat x;=1,x=2 and Xx,=+X,,X,, (n>2), find limx, .
1 2ab 1 2a b
If a>b>0, a,=—(a+b), b, =2, a =-(a_+b)  b,=—crtles
2 a+b 2 a,,+b,,

Prove that the sequences {a,}, {b,} have a common limit Jab .

_3(1+x,)
3+X,

If x>0, x , show that :

n+l
(i)  (Xne1—Xn) and  (Xp—Xn1) have the same sign; (i.e. {X,} is monotonic.)

(ii) —Jﬂ<k

X

xn—\/§‘ ,where 0<k<1. Hence Iimxn=\/§.

n+l
nN—o0

2

. 1 A
Given that uM:E[un +—J , where 0<A<u;. Provethat:
u

n
() U= A and Upr < Up
_u,-A

(i) dwi=d.?, where d =
u,+A

n 1

(ili) as n tendstoinfinity, u, tendsto A.

Hence, calculate  ~11  correct to three places of decimals.



