B.Sc. (Honours) Examination, 2020
Semester-1V
Statistics
Course: CC-7
(Mathematical Analysis [Theory and Tutorial])
Time: 3 Hours Full Marks: 60

Questions are of value as indicated in the margin
Notations have their usual meanings

Group — A (Answer any len questions) 10x1=10

1. Answer the following questions with proper justification.

2. (

o

)
(b)

Give an example of a set which is not ordered field.

How do you represent /8 on directed line?

Write down the definition of equivalent sets and give an example.
Find Sup(S) and Inf(S) of S = {|x]:2? < 1,2 € R}.

Discuss if {tan 127} is a sequence or not.

Justify whether every convergent sequence is bounded or not.

Suppose " u, is an infinite series with lim u, = 0. What can you conclude

n— 00

about the series convergence?

If > uy, be a convergent series of positive real numbers then what can you say

about the convergence of series 3 u?.
How to represent a step function by using indicator function?
Is f(z) = [z], 2 € R a bijective function?
Find lim Sgn(x).
z—0
What do you mean by uniform continuity?

How you can derive Lagrange’s mean value theorem from Cauchy’s mean value

theorem?
What is the relation between V and A operator?

Group — B (Answer any five questions) bx6=230

Show that 2.7" + 3.5" — 5 is divisible by 12.

Show that the set of rational numbers @ is not order complete. 3+3

3. (a) Show that {nﬁ} converges to 1.
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i . . 1 n
(b) Find Jim_ L—S tog et Nfg] 3+3



(S

10.

11.

12.

. (a) State and prove Cauchy’s first limit theorem on sequence.

ow that the sequence {x,, } where x,, =1+ 57 + 57 + -+ + -7 1S convergent. -+
b) Show that the seq h 1+ 3+ = L g 4+2
. (a) Discuss the Statemeut Every bounded sequence is a Cauchy sequence.
(b) Suppose x,, = (1 — -3 L) sin(%), then find two subsequences of {x,,} one of which converges to
the lim x,, and other converges to the lim a,. 343
. (a) Comments on the series > (v/n? +1— /nt —1).
(b) Discuss the convergence of the series g,fi +%i—§+%31—§+' - 343
(a) If 3 uy, be a convergent series of positive real numbers, then show that } | ;72— is also conver-
gent.
(b) State the alternative form of Gauss test. Discuss the convergence of the series 1+ {7 + C'(O"H)
a(cc+%3)1(a+2) 4oeee 2+4
(a) State and prove Leibnitz’s test.
n—1
(b) Discuss the conditional convergence of the series » = +1)_110g CESIR 3+3
(a) Show that lim sin® (1) does not exists.
x—0 T |
(b) Let f:(0,00) — R be defined by f(x) = z(e=¥ —1+ ;15) Then find out correct statement(s).
(1) 11_1}11 f(x) exists. (ii) li)m xf(r) exists. (iii) li_fn 22 f(x) exists. (iv) There exists m > 0 such
that lim 2™ f(x) does not exists. 343
r—roo
Group — C (Answer any two questions) 2x10=20
(a) If f and g be two functions which are continuous at ¢, then show that f(x)g(x)
1s continuous at c.
(b) Let f(z) = x|z| + |z — 1|, = € R. Then which of the following statements is
true? (i) f is not differentiable at = 0,1. (ii) f is differentiable at 2 = 0 but not
differentiable at o = 1. (iil) f is not differentiable at = 0 but differentiable at
r=1. (iv) f is differentiable at 2z = 0, 1.
(c) If g+ +%+.. A2 = 0, where ¢; € R, show that the equation ag+ayT+asr?+
..+ a,x™ = 0 has at least one real root between (0, 1). 44343
(a) Let a function f:[0,1] = R be continuous on [0, 1] and differentiable on (0, 1).
It f(0) = 1 and [f(1)]* + 2f(1) = 5, then prove that 3 a ¢ € (0,1) such that
f (() = 2+3 232
. 3 . 3 5
(b) Using Taylor’s theorem or otherwise show that @ — % < sin(x) < r — % + %,
for = > 0.
(¢) Obtain the power series expansion of cos(z). 34+3+4
(a) Let a function y = f(z) have the values yo, ¥y, ...y, corresponding to the values

of the arg‘umont Zg,To + h,...,79 + nh, then for any non-negative integer m, show

that A™y, = Z( 1)m= E( )y,url

(b) State and p10\0 Gauss’s Forward Interpolation Formula.

(¢) Find the solution of the difference equation z(n+1)—3"z(n) = 0. 3+4+3




