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1. It ls cmn.puJs,ory to unswer all the quat:ions (1.51TH1Tla each) of Part -A In short 
Z. AMwer arry four quations from Part -8 In det.ai1. 
3. _Df/ferent 6Ub-pam of a question are to be attempted adjacent to each other. . 

f487-4 
Ql (a) Show that, for eaph % in R, there corresponds one and orily one real number)' (LS) 

such that, 
. .r+y=y+.r=O 

(b) For all real numbers z and y, show that 
. lx + yJ lxl + lyl 

(c) F'md the supremmn and infirmun of the following: 
1 1 I 1 -''1 - - - -----} -~ •2•1••· · 

1 • 1 1 2 .,._ .Lt ,r+- ff'+ - ir+ - ... - - - -} 
•rTi J 1 1 1 4 1 

-1 -1 -1 . 3 {-1 - -_ - -----) . '2'•'•' 
( d) _Show that, 

1 Jim (-)=O -(e) .Define~ following terms with example: 
1. 1ncreaaing Sequence 
2. Decreamng Sequence 
· 3. Convergent Sequence 

(f) Explain divergence criteria for sequence in R 

(g) · State Monotone subsequence theorem. 

(h) Explain the following: 
1. Limit Superior . 
2. Limit Inferior 
3. Cauchy Sequence 

(I) Explafo comparison test for series. 
0) . Explain D' Alembert's ratio test for~es. 

323201 / 96 / 111 / 348 

(LS) 

(1.5) 

(1.5) 

(1.5) 

(1.5) 

(1.5) 

(1.5) 

(1.5) 

(1.5) 

1 [P.T.O. 

' 



7 

• PART-B 

Q2 °(a)-. State and prove 'Density Theorem'. 
(b) For any real numbers ' a 'and ' b· ', Show that 

1. Ual - lbll < fa - bl 
. 2. I a b I = I a I I b I 

( c) Explain the following terms: 
1. Supremum 
2. Infimum 
3; Completeness .property of real numbers 

Q3 (a) State and prove Monotone Convergence Theorem. 

(b) Let, X = < .w:11 > , Y = < y11 > and Z = < z. > are sequences of real numbers 
such that, z. S Yw S z., ; /pr all n EN .. 
And let, 'ma<..-.>= 11111 <z. > = II . 
Then show that, Y = < Ya > is convergent and 11111: < 711 :.· = M. 

( c) Prove that a sequence in real numbers can have at most one limit 

Q4 (a) State and prove Bolzano Weierstrass theorem. · · - -
(b) Prove that every convergent sequence of real numbers is a Cauchy sequence. 
( c) Prove that, a Cauchy sequence of real numbers is bounded. 

. . 
QS (a) Explain Leibnitz' s rule for convergence of an Alternating series and hence test the 

convergence of the following series: 
' 1 2 S 4 S ---+---+-- m e u u n . t6 ------

(b) Test the convergence of the following series: 
1.1:'::t 

/ l 2.1::1 -----+1 wl 
3. :I:'=1 zw 
4.I:=t -~1-s 

(1-t;r 
s.v- _1_ 

"'-=I •lac-
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'Qv~ (a) What do you understand by bounded sequence? Show that a convergent sequence of ( 4) 

real numbers is bounded. · . 

(b) Let X= %'." and Y = "• be sequences of real numbers that converges to .J: and_ ( 4) 
Y respectively. Prove that,. the sequence X t Y = < .x-. + >'• > converges to x + Y• 

( c) State and prove Archimedean Property. (7) 

Q7 (a) State and prove" Cauchy's convergence criterion". 
(b) Explain the following test for series with example: 

• a. Cauchy's nth root ~st 
b. Cauchy's Integral test 
c. Limit Comparison test 
d. Caushy's criterion for series. 
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