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N.B. :— (1) Attempt all questions.

(2) Figures to the right indicate full marks.

1. Prove that a necessary and sufficient condition for the integrability of a bounded
function f is that to every ¢ > 0, there corresponds 6 > 0 such that for every

partition P of [a, b] with norm p(P) < & : 15
UpP, f) - LP, f) < €
Or

(@) Prove that a function f is integrable over [a, b] iff there is a number
I lying between L(P, /) & U(P, f) such that for any € > 0, 3 a partition
P of [a, b] such that : 8

|UP, H —1I|] < € and
II - L, ] < €

(b) Prove that every integrable continuous function is integrable. 7

P.T.O.
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If f and g be two positive function such that flx) < g(x), for all x in [a, b]

then :

@

(i)

(@)

)

15

b b
,[ fdx converges if J gdx converges.
a a

b b

_[ gdx diverges, and if _[ fdx diverges and also test the convergenic
a a

Or

[
If f and g are positive in [a, x] and J}g{}ogzl , Where [ is a non-zero

finite number, then two integral J'f dx and _[g dx converge or diverge
a a

together. Also if f/lg — 0 and _[g dx converges then prove that _[f dx
a a

converges and if flg — - and _[g dx diverges, then _[f dx diverges. 8
a a

If ¢ is bounded of monotonic in [a, -] and _[f dx g convergent
a

at o, then prove that _[f odx g convergent at . 7
a
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3. Atempt any two :

(@) Show that x2 is integrable on any interval [0, . 5
1
®) Compute '[fdx, where flx) = |x|. 5
-1
T dx
(c) Examine the convergence of _[ 2 5
0
Tsinx
(d) Show that IT dx converges absolutely if P > 1. 5
1
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