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Sixth Semester B.Sc. Degreé.-Examihat'ion', April 2023
' First Degree Prbgrémme under CBCSS |
- M‘athematics |
Core Course X
| MM 1641 REAL ANALYSIS-—II
(20’} 8 Admlssmn. Onwards)

Time : 3 Hours | . '1 e I onc’ 2N ,'Max.-IV[ar_ks:BO_.

: SECTIQN -A
- All the first ten questions are comp_ulsory. THey eérry 1 mark each. '

' X—2
Evaluate lim | |
x—>7/4x 2

—

2. Staté true or falSe; Every Uniformly continuous fuhc_:tior_i_is ContinL.J.OL.JS..
3. Déterminé the boints of.d'iscontinuity of thel greatésﬁ.integer f‘u.nctiorn.
4, | State the mean valjue theorém._ 7 - | |

5. Defifie a uniformly c.onti.huou;é, f:Llncti.on. :

6. Definea differentiaﬁ‘lé‘ function at a point.

P.T.0.



10,

G|ve an example of a real valued funotton which is dlsoont:nuous at every poirt

.of R.

. Define upper :ntegral of a function f

When do you say that a bounded real functlon fis mtegrable on [a b]’?

State frue or false: If ]f| is i_ntegrable on{a,b] then fis also integrable on [a,b].

S ' . (10'x1‘=10Ma'rks}
SECTION-B .. -

Anevver any eight questions. Each question carries/2marks.

11.

12,

13,
14
16:
17.

18.

. X'2
Evaluate I|m —
' x—=0 IXI

1if X is irrrational

Prove that the Dirtohlet’s function fidefined on R by f( k)_ = { 1 x is rational

is disoontinuous at. every pOint

iff. A —>R and g: y o R are oontlnuous at a pomt ce A show that f(x)+g( X)

isalso continugus at C.

Is the function f(x )—,% unn‘ormly oontlnuous on (0 11? Justlfy

Prove that {f(xn )} is a Cauchy sequence for every Cauchy sequence {x,,} in R
where fisa unn‘ormly continuous functlon - -

If f is differentiable in- (a b) and f'(x)<0 for all XE(a b), show that’ f is

) monotonloally decreasmg

- Show by an example that a bounded functlon in [a,b] need not be contmuous in
A[a b] :

If f: A — R is differentiable at a.boint CEeA, then fj‘iS'continuOUS atcas vvell. :
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19,
- 20.

21.

22,

“ 23.
24,
25,

26.
. Prové that thiere is pomt Xe (a b) such that '(x) = 1,

27.
28,

29,

- Test the oontmunty of the function atx = 0 f(x) {

Find the value of & for the function f(x)=x2 4+ 4x4+3 to: be uniformly continuous

in the intervai [=1,1], given-_s'= %

Check whether the followmg functlon is mtegrabte over [O 1] f(x) 1 ifx ef01]

and X is rational .and f(x) 0if X c—:[O 1] and x is |rrat!onal

b F.
Show that J'.fdxz ffd)t =

a - a

Show that rf f and g are bounded and mtegrable on [a| b] such that f > g then
f f ax = f g dx

| oy - (s_x2_='-16M_arks)“
SECTION 0L T

- Answer any six questions, Each questiéh caries 4 marks, -

xsrn1 forx¢0
' Oforx 0

Explam Lipschitz functrons with the geometnoal interpretatlon

Show that a unlformly contlnuous funotlon preserves Cauchy sequences

Suppose.f is a real diﬁ’erentlable function on [a, b] and suppose f (a) < '/t <f'(b).

| State and prove cham rule of d:fferentlatlon

State and prove Darboux S theorem

Prove that if fis monotonlc in [a b, it is integrable in [a,b].
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31.

32.
33.

34,

30 If f and g arfe integrable in ta,b] then show that fg is also mtegrable in [a, b]

| “1for X rational
Show that the Dlnchfet’s funotlon g(x) of xrationa is not mtegrable
| Ofor x frratfona/ |
L (6 x 4 .24 Marks)
" SECTION-D - . §4

- Answer any two questions. Each questiori carries 1"5 marks.

Let : A— R be.continuous on A. If K-é A-is cbrn_pao_'t,‘ thém prove that f(K) is

‘compact as well. . .

State and prove lntermedlate value theorem Is the convérse_ true? Justify your

answer

‘Prove that a bounded function f is mtegrable oM [a, b] if and only if for every g > O '

* . there exists a partition P such that U (P, f) e (P f) <e€.

35.

" all x < [a, b] 'Prove that

If f is bounded and lntegrable on [a b] and k is a number such that [f(x] <k for

jfdx <k(b a)

(2 x 15 = 30 Marks)
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