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Attempt question ONE and any other TWO questions.
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QUESTION ONE (30 MARKS)

(a) State and prove Cauchy’ s criterion for limits of functions. (5 marks)
(b) Show that ( , )contains both rational and irrational numbers. (6 marks)
(c) Showthatif and arenon-empty setsof real numberswith = + where
={ + . € € } show that
= + (5 marks)

(d) Explain why afunction is continuouson ( , ) but differentiate on acompact [ , ]

(3 marks)

(e) Provethe following properties of an ordered field

(i) + = + = = (2 marks)
(i) + = vV ,then =0 (2 marks)
(iii) =1 Vv = (2 marks)

(f) Definethe following terminologies

(i) Denseness of (2 marks)

(i) Supremum & infinum. (3 marks)

QUESTION TWO (20 MARKS)

(@) Stateand provethe( . . )henceshow that the equation + — 1 = 0 has solution «
where0 < < < 1. (10 marks)

(b) Prove the uniqueness of a limit in a sequence. (4 marks)

(c) Provethat it asequence{ } isconvergent then itsimage is bounded. (6 marks)
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QUESTION THREE (20 MARKYS)

() Let F bedefined on an open interval Jwhich contains . If | isdifferentiableat  then

show that | iscontinuousat . (5 marks)
(b) (i) Defineametric space (4 marks)
(ii) Showthat ( , )= |x — | isametric space. (6 marks)

(iii) Let ( , ) beametricspaceand _ thenshowthat isopen =

(5 marks)
QUESTION FOUR (20 MARKYS)
(@) Let; becontinuouson I, thentheimage of | under | isan interval. (8 marks)
(b) Let] becontinuouson[ , ] showthat| isboundedon[ , ] (7 marks)
(c) Define aCauchy sequence and hence show that Cauchy sequences are convergent.
(5 marks)
QUESTION FIVE (20MARKYS)
() Define (i) Point-wise convergent. (3 marks)
(i) Uniform convergence (3 marks)
(b) Let{ 1} be a sequence of functions defined on  then show that
I ()— (O)I< (7 marks)
(c) Let0 < < thenthe sequence{ } definedby ()= . Showthatit
converges uniformlyto ( ) =0. (7 marks)
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