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END OF SEMESTER EXAMINATIONS, APRIL/MAY- 2019
REAL ANALYSIS - 11
SUBJECT CODE: 14UAMA13
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Answer ALL Questions:
1. Define right hand derivative at C.

(OR)
2. Define local minimum.

3. Define bounded variation of f on [a.5].
(OR)
4. Define the K" sub interval of P.
6. Define a refinement of P.
(OR)
6. Write the formula for integration by parts.
7. Write the upper and lower Stieltjes sums of f.
(OR)
8. State second fundamental theorem of integral calculus.
9. State Bonnet's theorem.

(OR)
10.How can we interchange the order of integration?

-B =
Answer ALL Questions:
11.Let f be defined on an open interval (a,b) and assume that f hasa local maximum
or local minimum at an interior point ¢ of (a.b) . If f has a derivative at ¢ then prove
that f'(c) must be 0.
{OR) . »
12.Assume f' exists and is monotonic on an open interval (a,b). Then prove that f'is

continuous on {a,b). | o '
13.1f f is monotonic on [a.b] . then prove that the set of discontinuities of f 18

countable.
o iat] Then prove that
14.Assume that f and g are each of bounded variation on [a,6]. Then p
V,. s AV, +BV,, where A= Sup{lg(x)l:xe [a,b]} , B= Sup{'f(x)‘;xe [a.b}]
g
16.1f }e R(e)and fe R(p)on [a.b] then fe R(c@+¢,8) on [a.b] and prove that
& h "

jfd(c,a+c2ﬁ)=c,jfda+c3]'fdﬂ_

]

(OR?
16.State and prove Reduction of

]. Then prove that [(f.a)< I(f.a)-

a

Riemann-Stieltjes integral to a finite sum.

17.Assume that @ / on [a.b
(OR)

i .Stieltjes integrals.
18.State and prove first mean value theorem for Riemann Stieltj
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19.Let i 5 2 i o
J be continuous at each point (x,y) of a rectangle Q= {{x,y);ansb csy Sd}

sume that « is of bounded variation on [a:6]and let F be the function defined on

[c.dl by the equation F(y) == If(x.y)da(x). Then prove that F is continuous on

[e.d].
(OR)

20.Let f be continuous on the rectangle [a.5] x[cxd]. If geR on[a,b] andif he R on

o

[c.d] then prove that ![Ig(:}h{y}f(x.y)dy}dx =:[[Eg{x)b(y]f(x,y)¢r]dy.

SECT| N - 5 = 48

Answer ALL Questions;

21.State and prove chain rule.
(OR)
22.State and prove Generalized mean-value theorem.
23.Let f be of bounded variation on [a.b]. Let V be defined on [a,b],¥ (x)=¥, (a,) if
a<xs<bh, V(a) =0. Then prove that (i) V is a increasing function on [a.b], (i) V=fisan
increasing function on [a,b].
(OR)
24.1et f be defined on [a,b] . Then prove that f is of bounded variation on [a,b] iff f
can be expressed as the difference of two increasing functions.
25.Let f e R(a) on [a.b] and let g be a strictly monotonic continuous function defined on
an interval S having endpoints ¢ and d. Assume that a=g(c).b=g(d). Let h and § be

the composite functions defined as h(x)= f[g(x)], B(x) =a[g(x]] is x€ S. Then prove
» u €9) ¢

that h € R(B) on S and we have | fda = [hdp. Thatis [ f(1)da(r)=[/[e (x)]d{e[2(=)]}-
o t e} v

(OR)
26.State and prove Euler’'s summation formula.
97.Assume that @ on [a,b] . Then prove that the following three statements are

equivalent.
@) f € R(a) on[a,b],

(i)  f satisfies Riemann's condition with respect to @ on [a,8].

@i L(f.@)=1(/.).
(OR)

98.1f feR and ge R on [ab].let F(x)=[/(t)de.

o

[a,b]. Also

that F and G continuous functions of bounded variation on :
46(x)= [ (£)eF (),

" b

feR(G)and g € R(F)on [a,b] and prove jf(x)g(x)dx=!f(x)

te and prove the change of variable in 2 Riemann integral.
(OR)
30.Let Qz{(x,y);ansb,cSyﬁd]. Assume tha.at a i’ e
is of bounded variation on [c.d]m:d f is continuous on Q.If(xy)e0

29.Sta
is of bounded variation on [a.8], B

!
t

F(y):if(x,y]da(x],(j(x)= jf(x.y]u'ﬂ(y] . Then prove that F € R(B)on [c,d],

G e R{a)on [a.] and jF(y)d[f(y):!G(x)da{x],
| wkkRk

G(x):jg(f]df if xe[a,b]. Then Prove
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