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MSe DEGREE EXAMINATION MAY 2025
(First Semester)
Branch - MATHEMATICS
REAL ANALYSIS _
Time: Three Hours | Maximum: 75 Marks

SECTION-A (10 Marks
Answer ALL questions

ALL questions carry EQUAL marks {10 x1=10)

Module | Question

No No Question ' _ KLevel | CO

Let fbe defined on {a, b]; if fhas a local maximum
at a point x € (a, b), and if f(x) exists, then F{(x)
1 is . ) K1 COl
(2) = 0 (b) # 0
1 () <0 @ >0

If f/(x) is x € (a, b), then fis monotonicatly
decreasing. : )

2 (@ =0 ®)# 0 | K2 CO1
)<0 (=0

The partition P* is a refinement of P if
3 (@PcP (b)P € P* K1 | CO2
{(oyP*cP (P OP . :

If f € R(a) on [a, b] and if ¢ is a positive constant,
then f € R(ca) and _f: fd(ca)is

@)= f:fcd(a) “(b) = Cf:fd(a) K2 CcO2

©zcfPfd@ @<cf fd@

- x .
The function fo(x) = o .

(a) uniformly bounded

5 (b) uniformly convergent
(¢) equicontinuous

3 (d) pointwise bounded

/

K1 CO3

The sequence {f,} is uniformly bounded on E if
there exists a number M such that , X €
6 En=123,.. ' K2 CO3
@ I =M O AR >M
Qif@I<M @l <M

iﬂg x%logx =__, foreverya > 0.

7 - j(@o (b) —o0 K1 CO4

4 () 0 (d) none '
For0 < x < oo, I'(x) = ___ .

8§ @ [Ttretdt @) fy t¥teTdt kK2 | co4

(© [Ct¥etdt  (d)Jy t7"efdt

Let r be a positive integer. If a vector space X is

spanned by a set of r vectors, then dim X
9 @=<r ) <r N K1 COs5
5 ©=zr d >r
' The of A is defined to be the dimension of
R(A). ' | ‘
10 (a) basis (b) span’ . K2 co3. -}
(c¢) range ~ (d) null space ' '
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SECTION - B (35 Marks)
Answer ALL questions
ALL questions carry EQUAL Marks (5 x 7=35)
Module | Question . K
No. Ne. Questton Level co
1a Suppose f'and g are defined on [a, b] and are differentiable at a point
o x € [a,b]. Then prove that f + g, fgand f/g are differentiable at X.
1 (OR) K2 | COl
Suppose fisareal differentiable function on [a, b] and suppose f(a) <
1Lb. A < f'(b). Then prove that there is apoint x € {(a, b) such that f "(x) =
A
. If P*is a refinement of P, then prove that L(P, f, @) <L(P".f, a) and
' UPP.f,@) SUP.f,2)
2 (OR) K2 | co2
12.b. State and prove the fundainental theorem of calculus.
Suppose {f,} is a sequence of functions defined on E, and suppose
13.a. 1fa(] S Mp, (x €EE,n= 1,2,3, ... ). Then prove that . f converges
uniformly on E if ), M, converges. , '
3 (OR) K1 | CO3
If K is a compact metric space, if f, € c(K) forn=1,2,3,. e and if
13.b. {f,} converges uniformly on K, then prove that {f} is equicontinuous
on K.
Suppose the series T o Cp X" converges for |x| <R, and define
) f(x) = Y=o Cn X" lx| < R. Then show that the series converges
14.a. uniformly on [~R + & R — €], no matter which & > 0 is chosen. The
function f is continuous and differentiable in (—R,R), and '
4 f'(x) = Xamiiln «" 1, |x} <R. : K3 | CO4
(OR)
. | _rero
14.b. Ifx>0 andy > 0, then prgve that fB(x, y) =Ty
Let {2 be the set of all invertible linear operators on R™, prove that (2).
15.a. IfA € QB €LRY,and [IB—All- [14-1|| <1, then B € 2. (b). 22 is
an open subset of L(R™), and the mapping A - A™! is continuous on 0.
5 | (OR) - | xs |cos
Suppose f maps a convex open set E c R™ into R™, f is differentiable
15b. |inE, and there is a real number M such that [|f' ()|l < M forevery x €
E. Then prove that |f(a) — f(b)} < M|b — a] for alla € E.
SECTION -C (30 Marks)
Answer ANY THREE questions -~ .
ALL questions carry EQUAL Marks (3x10=30).
M;Tiule . Qu;i)ﬁon Question K Level | CO
1 16 State and prove chain rule for differential. K2 CO1
If ¥' is continuous O a,b], then prove that is
2 17 Y. 1s cortt ! [b ,] P re K3 co2
: | rectifiable, and AQY) = [ I¥ (t)ldt.
3 18 State énd prove the Stonc;,-Weierstrass theorem. K1 CcO3
4 19 State and prove Taylor’s theorem. K4 CO4
5 20 State and the inverse function theorem. K4 CO5
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