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Part-A 10x%/ =5

Choose the Correct Answer
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4. [ 1] is the unique integer satisfying -~--------=-----

a. [ 2]+l X < [x] b.[ x]sX<[x+1
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8.The class u(l) is the class of Riemann-intergrable functions on I.
a. Smaller than b. larger than c. the same as d. not related to

A
9. The positive part f , of a real-valued function f, is defined by f+—
a. Max (-f,0) b.—max (fo) c¢. max (f,0) d. none of these
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PartB 5x4=20
Answer All Questlons b

11.a. Assume that ¢ € (a,b). If two of the three 1ntegrals f fda., f fd o and I fdow exist, prove that

c
the third also exists and | fda + I do. = J£ fda. (Or)
) A C o
b. If f€R(e)and if g € R () on [a,b], prove that ¢ f+cg € R (o) on [a,b] and
b b b
af (c,f+c g)da=c|o{ fdotglgda
12a. Define a step function.  (Or)
b.Prove that every finite sum can be written as Riemann-stieltjes integral.

13. a.Assume that o #on [a,b]. If f€R () and g € R (ar) on [a,b] and if f (x) < g (x) forall

b
in [a,b], prove thataf f(x) d@) (@) < “Ibg (x) da(x). (Or)

b.If f is contiuous on [a,b] and if ais of bounded variation on [a,b] , prove that f€ R (a)
On [ab].

14.aLet {t,} be a sequence of step functions on an internal [ such that (i) There is a function f

a
such that t nT fa.e onand (ii) { IJ' t, } converge.Prove that for any any step function t such that

t(x)<f(x)ae. onland [ t<lim ftn (or)
I nyocl
b.Define the integral of a stpe function over a general intterval 1.
15. a.Define a Lebesgue integrable function on a general interval I.  (Or)

b.State and prove Levi theorem for sequences of Lebesgue-integrable functions.

Part-C
Answer All Questions. 5x7=35

16. a) State and prove the formala for intergration by parts. (Or)
b.Assume f € R (o) on [a,b] and assume that o has a continuous derivative o' on

b
[a,b]. Prove that the Riemenn integral [f(n o (x) dxexists and
a

b b
&f-ﬂm dde) = § Foo & e dx.



17. a. Assume that ofon [a,b]. Prove that ‘
gy, §,)& Y (P, &, o) and

i)IfPl is f iner than p, LLP’, ,\.}’oL) >, LLP/ Jr}o')
ii) For any two partitions P; and P, L (P; ,f, ) < U (P4 » '}, <L)

(Or
b.State and prove Euler’s summation formuls.

18. a. Assume that « is of bounded variation on [a,b]. Let V (x) denote the total
variation of o on [a,x] if a <x<b, and V (a)=0; f be defined and bounded on
[a,b]. IfFf€ R (@) on [a,b], prove that f € R (v)on[ab]. (Or)

b.State and prove the first mean-value theorem for Riemann-sti eltjes integrals.

19. a. Let { Bh} be a decreating sequence of nonnegative step functions such that S\ a.e. on

an interval LProve that lim  { § n = 0. (Or)
h>d T

b. Letf be defined and bounded on a compact interval [a,b]. and assume that fis
continous almost everywhere on [a,b]. Prove that f € U([a,b])ar}x,d the intergral of f,
as a function in U ([a,b] ) , is equal to the Riemann integral { :; Q@) ol .
o

20. a. State and prove Levi theorem for step functions. (Or)

c. Iffand garein L (1), prove that the functions f -t f,'-[ 4 l, max (f,g) and min (f,g) are
also in L(I).Also prove that | ERES 3 140
pa 1




