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Part A 10x)2=5

Choose the Correct answer
1. A partition P’ of [a,b] is said to be finer than p if

a.pep b.pSp” c pSp d p=p’
2. If < 1 isconstant through [a,b] the integral f: fd o« exists and has value

a. 0 b. 1 c. -1 d. oo
3. The value of [ -4.8]
a. -4 b. -5 c. 4 de==5

4. Step function provide connecting link between Riemann-Stieltjes
integrals and

a. Infinite sum b. finite sum c. partition  d. integral

5. Assume that ot on[a,b]. If fe R (a) on[a,b] then f 4 € R(a) on -------------
a. (a,b) b. [a,b] c. (ab] d. [a,b)
6. Assume f€ R(®) 8 € R(%} on[ab] wherea t on[a,b)is also valid if
a is of bounded variation on 1
a. (a,b) b. [ab] c. (ab] d. [a,b)

7. If a sequence functions {f, } converges pointwise to a limit function f on [a ,b ] then

m = b (eydx =

n— o

a. f: fFlx)dx b. f: f(x)dx c. fjom f(x)dx: d. fom f(x)dx

8. The Riemann integral of S over [a,b] is f: sbaydx =

a. X Cplxr — xx—y) b. X Ge(xr—z2 — xx—1)
c. XColox —Xk—y d ¥ Ci(xe—xx_qy
9. Let fbe defined on I . If £=0 almost everywhere on 1, then f'e L(I) and fl f = -mmeemmeee
a. 0 b. 1 ¢. . -1 d. 0

10. If fis real — valued function, the relation between £ and £ is given by

a. f=fr+f R e R R B A



Part B 5X 4=20

Answer all questions
1l.a. Iffe R(®) e@nd if g € R(A) on[ab] then C,f+ Cog € R(%) on [a,b]
for any two constants c; and ¢; we have
f:(C1f+ng)d X = le:fd x +C2f:9d x
(OR)
b. If f € R(a) on[ab],then & € R(f) on [a,b] and we have

b b
[fordata+ [avadfer oo amy g e

12. a. Assume that & 7 on [a,b] then
i) If P’ is finer than P we have U(P’f, & ) < U(P,f& ) ,and L(Pf, &) >L(P,f &)

ii) For any two partitions P, and P, we have L(P; ,f, & )< U(P,f &)
(OR)

b. Assume that ® T on[a,b] ThenI (f,«)<I (f )
13. a. Assume that @ * on[ab] .Iffe R(®) and if g e R(®) on[ab] and if
f(x) <g(x) forall in[a,b] then we have,
D b
[fooday s [ gondaw
a a
(OR)

b. State and prove first mean value theorem for Riemann- Stieltjes integerals

14. a. Assume that f € U(I) and let {Sn} and {fm} be two sequences generating f.

lim | & lim | €
Then prove that "‘t’n--’; i Vﬂ‘!’n-L o
(OR)
b. If f€ UI) and g€ U(l) then show that max (f, g) € U(I) and min (fg) € U()

15.a. If fand g are in L(I) then so are the functions ™, f , IF| , max (f, g) and min (f, g) .
Moreover we have| [f| < [, |f]
(OR)
b. Assume f €U(I) and g €U(I) Then prove that [, f< Il /8
if f(x) < g(x) almost everywhere on I

Part C 5x7=35

Answer the following

16.a. If ¢ € (a,b), and if two of the three integrals in the following equation exist, then the

third also exist and we have

[ifda + [ fda = [°f da



(OR)

b. Assume f€ R(a) on [a,b] and assume that o has a continuous derivatives o' on [a,b]
f: f (x)a'(x)dx exists ,then prove that the Riemann integral f: f(x)do(x) =
20 o (x)dx
17.a. Demonstrate Eulers summation formulae.
(OR)
b. Assume that o t on [a,b] then show that the following three statements are equivalent
i) f€ R(a) on [a,b]
ii) f satisfies Riemann’s condition with respect to on [a,b]
iii) I(fie) = T(f,o)
18. a. Assume that o is of bounded variation on [a,b] . Let V(x) denote the total
Variation of o on [a,x] ifa < x <b, and let V(a) =0. Let f be defined and bounded
On [a,b]. If fER(a) on [a,b] then f ER(V) on [a,b].
(OR)
b. If fis continuous on [a,b] and if a is of bounded variation on [a,b] then feR(e) on
[a,b]. Also prove that if o (x) = x, each of the following condition is sufficient for
the existence of the Rieman integral f: f(x)dx:

a) If fis continuous on [a,b]

b) fis of bounded variation on [a,b]

19. a. Let fbe defined and bounded on a compact interval [a,b] and assume that f is

continuous almost everywhere on [a,b] . Then show that f €U( [a,b] ) and the
integral of f as a function in U([a,b]) is equal to the Riemann integral f: f(x)dx
(OR)

b. Assume that f€ L(I) and let € >0 be given. Then prove that

i) There exist function u and v in U(I) such that f=u-v where v is

non-negative a.e on I and [ ,v <e€

ii) There exists a step function s and a function g in L(I) such that f=s+g

where [ |g|<€

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

b. State and prove Levi theorem for upper functions
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