Math 311
The Second Exam Sarah A. Al-Sheikh

Name: Computer number:

(DD Answer the following questions:

(1) Let (X,) be a sequence of nonnegative real numbers and suppose that rlgn X,=X>0.

Prove that ELm\/XT =Jx. (2.5 marks)

(2) Prove that the sequence % is divergent. (2 marks)

(3) Prove that if (X,) converges to X and (y,) converges to Yy, then (X, y,) converges to

X y. That is, r11im(xn yn): r111_r)n X, %1_r)n Y, = Xy . (3 marks)

(4) Prove that if (X,) 1s an unbounded nonincreasing sequence, then lim X, =—o0.

n—oo

(2.5 marks)
(5)Let AcRandlet f: A—> R, X, € R. Prove that (ii) = (i) where,

(i) lim f(x) =L

X=X,

(i1) For every sequence (X,) in A that converges to X, such that x, # x, Vne N, the
sequence f (x,) converges to L. (i.e., (x,) =% =(f(x,))>L). (3 marks)

(6) Let (t,) be a bounded sequence and let (S,) be a sequence such that %gn s, =0. Prove

that Iliﬁm(sntn) =0. (2 marks)

(II) State whether each of the following is true or false and justify your answer:

(2.5 marks)
(1) Monotone sequences are convergent.
(2) Convergent sequences are Cauchy.

(3) If limX, =+ and limy, =—o, then lim(x, +Y,)=0.

n—o0

(4) If (Xn) has a convergent subsequence, then (X,) must converge.
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(5) Every unbounded monotone sequence is not Cauchy.

(IIT) Complete the following sentences: (2.5 marks)

(HIf Xlgrxl f(x)=1L, and thl L S 1<) —

(2) Convergent S€qUENCES Are ------=--==========mmmmmmmmmmmmn
(3) A monotone sequence must have a ------=========mmmcmmmmmmemeeoo
(4) If lim inf x, = lim sup X, , then------------—-ememmememe -

(5) Every bounded sequence has a -----------=-mmmmmmmmmm oo



